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. Find the HCF and LCM of 90 and 144 by the method

of prime factorization.

Ans : [Board Term-1 2012]

We have 90 =9 X 10=9x2x5
=2x3"%x5
_ \

and 144 = 146 X 92 u Click Youtube in PDF in
=2"%x3 VIDEO Mobile to See Video

Click Here
HCF =2 x3=18

LCM =2'x 3 x 5=720
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SUMMARY

Algorithm : An algorithm means a series of well
defined step which gives a procedure for solving a
type of problem.

Lemma : A lemma is a proven statement used for
proving another statement.

Fundamental Theorem of Arithmetic Every
composite number can be expressed (factorised) as
a product of primes and this factorisation is unique
apart from the order in which the prime factors occur.
If p is prime number and p divides a?, then p divides
a, where a is a positive integer.

If z be any rational number whose decimal expansion

terminates, then we can express x in the form g, where

p and ¢ are co-prime and the prime factorisation of
q is of the form 2" X 5", where n and m are non-
negative integers.

Let =4 be a rational number such that the prime
factorisation of ¢ is not of the form 2" X 5™, where n
and m are non-negative integers, then x has a decimal
expansion which terminates.

Let =4 be a rational number such that the prime
factorisation of ¢ is not of the form 2" x 5™, where
n and m are non-negative integers, then z has a
decimal expansion which is non-terminating repeating
(recurring).

For any two positive integers p and ¢, HCF (p,q) x
For any three positive integers p,q and r,

B p X ¢ x rx HCF(p,qT)
~ HCF(p,q) x HCF(¢;7) x HCF(p,7)

LCM (p,q,7)

B p X gx rXxX LCM(P;¢:T)
~ LCM(D,q) x LCM(g,7) x LCM(p,T)

HCF (p,q:7)
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MuLTIPLE CHOICE QUESTIONS
The sum of exponents of prime factors in the prime-

factorisation of 196 is (O 0]
(a) 3 (b) 4 %
[=]s:

(c) 5 (d) 2 a172
Ans : [Board 2020 OD Standard]
Prime factors of 196,
196 =4 x 49
=2"x T
The sum of exponents of prime factor is 2+ 2 = 4.
Thus (b) is correct option.

The total number of factors of prime number is

(a) 1 (b) 0
(c) 2 (d) 3
Ans : [Board 2020 Delhi Standard]

=

There are only two factors (1 and number
itself) of any prime number. i

Thus (c) is correct option. e

The HCF and the LCM of 12, 21, 15 respectively are

(a) 3,140 (b) 12, 420
(c) 3,420 (d) 420, 3
Ans : [Board 2020 Delhi Standard]
We have 12 =2X%X2x%X3
21 =3 X7
15 =3X5

HCF(12, 21, 15) = 3
LOM (12,21, 15) =2 X 2 X 3 X 5 X 7 =420

Thus (c) is correct option.
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2% 5

The decimal representation of will

a) terminate after 1 decimal place

)
b) terminate after 2 decimal place

¢) terminate after 3 decimal places ey
al7e6

(
(
(
(d) not terminate
[Board 2020 SQP Standard]
1 __ 1
2°x5  2°x 5

11
28x5

We have

Denominator of is of the form 2™ x 5", where

m, m are non- negative integers. Hence, . has
terminating decimal expansion.
2
Now 311 _ 311 5_2
2°xX5  2°X5 5
_ 11 x5 _11x25 —0.975

S 2x 5 10
So , it will terminate after 3 decimal places.
Thus (c) is correct option.

The LCM of smallest two digit composite number and
smallest composite number is 7

(a) 12 (b) 4
(c) 20 () 44

[Board 2020 SQP Standard]

Smallest two digit composite number is 10 and
smallest composite number is 4.

LCM (10,4) = 20
Thus (c) is correct option.

HCF of two numbers is 27 and their LCM is 162. If
one of the numbers is 54, then the other number is

(a) 36 (b) 35
(c) 9 (d) 81
[Board 2020 OD Basic]

Let y be the second number.

Since, product of two numbers is equal to product of
LCM and HCM, E 3 E

54 X y =LCM X HCF

=]
54 X y =162 X 27 e
162 X 2
y =125 =
Thus (b) is correct option.
HCF of 144 and 198 is i
(a) 9 (b) 18 Cffrss
al79

Real Numbers

10.

Chap 1

(c) 6 (d) 12
[Board 2020 Delhi Basic]
Using prime factorization method,
144 =2 X 2X2X2X3X3
=2'x3
and 198 =2 x 3 X3 x 11
=2x 3 x11
HCF(144,198) =2 x 3 =2 x 9 =18

Thus (b) is correct option.

225 can be expressed as
(a) 5x 3
(c) 5*x 37

(b) 5° x 3
(d) 5* x 3

[Board 2020 Delhi Basic]
By prime factorization of 225, we have

225 =3 X3 X5 X5H

=
=

— 32 X 52 or 52 X 32 al80
Thus (c) is correct option.

The decimal expansion of 2,,2552

how many places of decimal?

will terminate after

(a) 2 (b) 4
(c) 5 (d) 1
[Board 2020 OD Basic]
23 __ 23x5°
2°x 5 22x 5 x5
_ 23 x 125 _ 2875
2°x5°  (10)°
_ 2875
= 100000 = 0.02875
Hence, % will terminate after 5 five decimal
places.

Thus (c) is correct option.

14587
1250

The decimal expansion of the rational number
will terminate after

(a) one decimal place (b) two decimal places

(c) three decimal places (d) four decimal places

[Board 2020 Delhi Standard]

Rational number,

14587 _ 14587
1250 — 9l x 5*

_ 14587  2°

28 x 517 28
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_ 14587 x 8 _ 116696
(10)*

2" % 51

= 11.6696

Hence, given rational number will terminate after four
decimal places.

Thus (d) is correct option.

No Need to Buy any Question Bank or Sample Chapter From

Market. Download Free PDF of all Study Material from
www.cbse.online
2.35 is
(a) an integer (b) a rational number
(c) an irrational number  (d) a natural number

[Board 2020 Delhi Basic]
E:3

2.35 is a rational number because it is a non
terminating repeating decimal.

Thus (b) is correct option.

2v/3 is
(a) an integer (b) a rational number
(c) an irrational number  (d) a whole number

[Board 2020 OD Basic]
Let us assume that 2v/3 is a rational number.

2v/3 = r where r is rational number

or NER

Now

Now, we know that V3 is an irrational
number, So, 7 has to be irrational to make gt
the equation true. This is a contradiction to 2184
our assumption. Thus, our assumption is wrong and
23 is an irrational number.

Thus (c) is correct option.

The product of a non-zero rational and an irrational
number is

(a) always irrational (b) always rational

(d) one

(c) rational or irrational

Product of a non-zero rational and an
irrational number is always irrational i.e., i
3 % /2 =32 which is irrational.

Thus (a) is correct option.

For some integer m, every even integer is of the form

(a) m (b) m+1

Real Numbers
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(c) 2m (d) 2m+1

We know that even integers are 2, 4, 6, ...
So, it can be written in the form of 2m where m is
a integer.

m=..—101,23,..

2m = ..., —2,0,2,4,6,...

Thus (c) is correct option.

For some integer ¢, every odd integer is of the form

(a) ¢ (b) ¢+1
(c) 2¢ (d) 2q+1

We know that odd integers are 1, 3, 5, ...

So, it can be written in the form of 2¢+ 1 where ¢ is
integer.

By

g=..,-2-10123,..

2¢+1=..-3,—1,1,3,5,7,...

Thus (d) is correct option.

=%

a187

If two positive integers a and b are written as a = 2*y’
and b= z3°, where z, y are prime numbers, then
HCF (a,b) is

(a) zy (b) zy’
(c) o'y’ (d) 2"y’
We have a =2y =zxaeXTXYyYxy

b= =X yxXyxy
HCF(a, b) = HCF(2’¢*, zy’)

=X yxy=ay
HCF is the product of the smallest power of each
common prime factor involved in the numbers.
Thus (b) is correct option.

If two positive integers p and ¢ can be expressed as
p = ab® and ¢ = a*b; where a, b being prime numbers,
then LCM (p, q) is equal to

(a) ab (b) &V Ok AL

(c) a*b? (d) a’b* o
a190

We have p=abb=axbxb

and g=db=axXaxXaxb

LCM(p, q) = LCM(ab? a’b)
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=aXbXbXaxXa=dl

LCM is the product of the greatest power of each
prime factor involved in the numbers.

Thus (c) is correct option.

The values of z and y in the given figure are

(a) 7,13 (b) 13, 7
(c) 9,12 (d) 12,9
Ans :
1001 =z X 143 =>2="7
143 =y x 11> y=13
Hence T =7,y=13

Thus (a) is correct option.

The least number that is divisible by all the numbers
from 1 to 10 (both inclusive)

(a) 10 (b) 100

(c) 504 (d) 2520

Ans :

Factor of 1 to 10 numbers
1=1
2=1x%x2
3=1x%3
4=1%x2x2
5=1x%5
6=1x2x3
T=1X7

8=1X2x2x2
9=1Xx3x%x3
10 =1Xx2x%5

LCM(1 to 10) = LCM (1,2,3,4,5,6,7,8,9,10)

=1X2X2X3X3XbXT

Real Numbers

Chap 1

= 2520
Thus (d) is correct option.
Don’t Take Printout of This PDF. Buy Hard Book at
Price Less then price of Printouts.

CLICK TO BUY HARD BOOK

. If p; and p, are two odd prime numbers such that

pi> ps, then pi—ps is
(a) an even number (b) an odd number

(c) an odd prime number (d) a prime number

Ans :

pi — p3 is an even number.

Let us take p=5
and P =3
Then, pi—p; =25—-9 =16

16 is an even number.
Thus (a) is correct option.

. The rational form of 0.254 is in the form of g then

(p+q)is
(a) 14 (b) 55
(c) 69 (d) 79
Ans :
Let, x = 0.254, then
v = 0.2545454 .......... (1)
Multiplying equation (1) by 100, we get
100z = 25.4545. ......... . (2)
Subtracting equation (1) from equation. (2), we get
_ _ 252 _ 14
Y9r =252 = = 990 — 55

Comparing with g, we get

p =14
and qg =55
Hence, p+q =14+55 =69
Alternative :

. 254-2 252 14
0254 =455~ =990 = 55

Thus (c) is correct option.

Add 9461443210 or 9530143210 in Your Class Whatsapp Group to Get All Subject Free PDFs.


https://ncertpdf.in/pur
https://ncert.info/a191
https://ncert.info/a192
https://ncert.info/a193
https://ncert.info/a194
http://www.cbse.online

Chap 1

22.

23.

24.

25.

No Need to Scan QR Code for Videos. Just Touch/click QR Code.

The rational number of the form £, ¢ # 0, p and
g are positive integers, which represents 0.134 i.e.,

(0.1343434 .......... ) is

134 134
(a) 999 (b) 990
133 133
(©) 599 (d) 590
o 134-1 133
0134 = =555~ =990

Thus (d) is correct option.

Which of the following will have a terminating decimal
expansion?

(a) i (b) 23
© 1 @%

For terminating decimal expansion, denominator
must the form of 2" X 5" where n, m are non-negative
integers.

23 23
Here, g = 5

Here only 2 is factor of denominator so terminating.
Thus (d) is correct option.

If = 0.7, then 2z is

(a) 1.4 (b) 1.5
(c) 1.54 (d) 1.45
We have r =07
10z =17.7
Subtracting, 9z =7
v =3
20 =4t =1.555 ...
=15

Which of the following rational number have non-
terminating repeating decimal expansion?

31 71
(2) 3125 () 512
(c) 23 (d) None of these
200

Real Numbers

26.
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28.

29.

3125 =5 =5"x2
512 =2° = 2"X 5’

200 = 2°x5°

Thus 3125, 512 and 200 has factorization of the form
2™ x 5" (where m and n are whole numbers). So
given fractions has terminating decimal expansion.

Thus (d) is correct option.

The number 3% — 3" is divisible by
(a) 2 and 3 (b) 3 and 10

(¢) 2,3 and 10 (d) 2, 3 and 13

313 _ 310 — 310 (33 _ 1) — 310(26)

=2x 13 x 3"
Hence, 3" — 3" is divisible by 2, 3 and 13.
Thus (d) is correct option.

1. The L.C.M. of z and 18 is 36.
2. The H.C.F. of z and 18 is 2.
What is the number z7?

(a) 1 (b) 2
(c) 3 (d) 4

LCM x HCF = First number X second number

Hence, required number = 361§ 2 _ 4
Thus (d) is correct option.
If a=2"%x3, b=2x3x5, ¢=3"%x5 and

LCM (a,b,c) =2*x 3* X 5, then n is
(b) 2
(d) 4

Value of n must be 2.
Thus (b) is correct option.

The least number which is a perfect square and is
divisible by each of 16, 20 and 24 is

(a) 240 (b) 1600
(c) 2400 (d) 3600

E '.

Op=*
a202
The LCM of 16, 20 and 24 is 240. The least multiple
of 240 that is a perfect square is 3600 and also we can
easily eliminate choices (a) and (c) since they are not
perfect square number. 1600 is not multiple of 240.
Thus (d) is correct option.
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n? — 1 is divisible by 8, if n is
(a) an integer (b) a natural number

(¢) an odd integer (d) an even integer

Let, a=n"—1

For n*— 1 to be divisible by 8 (even number), n’— 1
should be even. It means n* should be odd i.e. n
should be odd.

If n is odd, n =2k+1 where k is an integer
a=02k+1Y -1
=4+ 4k+1-1 = I?
= 4R+ 4k (e
a =4k(k+1)
At k=-1, a =4(-1)(-1+1)=0
which is divisible by 8.
At k=0, a =4(0)+(0+1)=0

which is divisible by 8.

Hence, we can conclude from above two cases, if n is
odd, then n*>— 1 is divisible by 8.

Thus (c) is correct option.

When 2% is divided by 17 the remainder would be
(a) 1 (b) 16

(c) 14 (d) None of these
(@)1
(k5 Ll
When 2% is divided by 17 then, i
=
2 _ (2)" 2205

2741 (274 1)
By remainder theorem when f(z) is divided by z+ a
the remainder is f(— a).

Here, f(z) =29 and z=2" and a =1

Hence, remainder f(—1) = (- 1) =1

Thus (a) is correct option.

For all sample papers visit www.chse.online

Assertion : % is a terminating decimal fraction.

Reason : If ¢=2"5" where m,n are non-negative

integers, then % is a terminating decimal fraction.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion

(A).

Real Numbers
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(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.

(
(d) Assertion (A) is false but reason (R) is true.

We have 3125 =5 =5"%x2"

Since the factors of the denominator 3125
is of the form 2° x 5°, ;1% is a terminating
decimal

Both assertion (A) and reason (R) are true and reason
(R) is the correct explanation of assertion (A)

Thus (a) is correct option.

Assertion : 34.12345 is a terminating decimal fraction.

Reason : Denominator of 34.12345, when expressed
in the form %, ¢ # 0, is of the form 2" X 5", where
m and n are non-negative integers.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion
(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.
(d) Assertion (A) is false but reason (R) is true.

3412345 682469 682469 o
3412345 = 040000 = 20000 — 27 x 5 .:_

Its denominator is of the form 2™ x 5", where [E*A
m=25 and m=4 which are non-negative
integers.

Thus both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion (A).

Thus (a) is correct option.

Assertion : The HCF of two numbers is 5 and their

product is 150, then their LCM is 30

Reason : For any two positive integers a and b,

HCF (a,b) +LCM (a,b) = a X b.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion

(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.
(d) Assertion (A) is false but reason (R) is true.

(c) Assertion (A) is true but reason (R) is false.
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We have,
LCM(a,b) X HCF(a,b) =ax b
LCM x 5 =150

LCM :% —30

Thus (c) is correct option.
FILL IN THE BLANK QUESTIONS

If every positive even integer is of the form 2¢, then
every positive odd integer is of the form ........... where
q is some integer.

29+1

The exponent of 2 in the prime factorisation of 144, is

.......... EsE
=

4 a212

/5, /37, ﬁ, etc. are .......... numbers. =340 ]
Er

Irrational a213

Every point on the number line corresponds to a
.......... number. Es

|

=

a215

Real

The product of three numbers is
of their HCF and LCM.

Not equal
If p is a prime number and it divides & then it also
divides .......... , where a is a positive integer.

a [=]:
a218

Every real number is either a .......... number

Or an .......... number.

Rational, irrational

Numbers having non-terminating, non-repeating

decimal expansion are known as ..........

Irrational numbers

Real Numbers
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VERY SHORT ANSWER QUESTIONS

What is the HCF of smallest primer number and the
smallest composite number?

[Board 2018]

Smallest prime number is 2 and smallest composite
number is 4. HCF of 2 and 4 is 2.

Write one rational and one irrational number
lying between 0.25 and 0.32.

[Board 2020 SQP Standard]

Given numbers are 0.25 and 0.32.

_30 _ 3
030 =160 =10

Clearly

Thus 0.30 is a rational number lying between 0.25
and 0.32. Also 0.280280028000.....has non-terminating
non-repeating decimal expansion. It is an irrational
number lying between 0.25 and 0.32.

If HCF(336, 54) = 6, find LCM(336, 54).
[Board 2019 OD]

HCF x LCM = Product of number
6 x LCM = 336 x 54

LM = 336 X 54

=56 X 54 = 3024
Thus LCM of 336 and 54 is 3024.

Explain why 13233343563715 is a composite number?
[Board Term-1 2016]

The number 13233343563715 ends in 5. Smiisis

Hence it is a multiple of 5. Therefore it is a o
composite number. a101

a and b are two positive integers such that the least
prime factor of a is 3 and the least prime factor of b
is 5. Then calculate the least prime factor of (a+ b).
[Board Term-1 2014]
DR

that the least prime factor of a is 3 and the
least prime factor of b is 5. The least prime
factor of (a+ b) would be 2.

a102

What is the HCF of the smallest composite number
and the smallest prime number? e

[Board Term-: Bk "%
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The smallest prime number is 2 and the smallest
composite number is 4 = 2.

Hence, required HCF is (27, 2) = 2.

Calculate the HCF of 3*x5 and 3%x5%.
[Board 2007]

We have 3¥x5 =3*x5 X 3

3*x5% =3?%x5 X 5
HCF (3%x5, 32x5%) = 32x5
=9xb =45

If HCF (a,b) = 12 and axb= 1,800, then find LCM
(a,b).

We know that
HCF (a,b) x LCM (a,b) = axb

al05

Substituting the values we have
12xLCM (a,b) = 1800

_ 1,800

or, LCM (a, b) 9

=150

What is the condition for the decimal expansion of a
rational number to terminate? Explain with the help
of an example.

[Board Term-1 2016]

3
L i
E A

al48

The decimal expansion of a rational number
terminates, if the denominator of rational
number can be expressed as 2™5" where m
and n are non negative integers and p and ¢
both co-primes.

3 __ 3
10 2'x 5!
Find the smallest positive rational number by which
1 should be multiplied so that its decimal expansion

terminates after 2 places of decimal.

e.g. =03

[Board Term-1 2016]

[=1.34%, %]
. 107 1 =
Since - X 100 = 100 — 0.01. E|
Thus smallest rational number is ~—~ a149

100

What type of decimal expansion does a rational
number has? How can you distinguish it from decimal
expansion of irrational numbers?

[Board Term-1 2016]

A rational number has its decimal expansion B

either terminating or non-terminating, &

repeating An irrational numbers has its a5

Real Numbers
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decimal expansion non-repeating and non-terminating.

Calculate 3 in the decimal form.

8
[Board 2008]
3 3 2 X 5° CLFaE
We have 8§ =91 iy 5 &
al51
_ 375 _ 375
10~ 1,000
=0.375

Download 20 Set Sample Papers Free PDFs for all Subject from
www.cbse.online

The decimal representation of 1, will terminate after
how many places of decimal?

[Board 2009]
6 _ 6 _  6x2°
We have 1250 2 x5  2x2 x5
3 3 LA
_ 6x2° _ 6x2
2'x5"  (10)* o
a152
__ 48 _
= 10000 = 0.0048
Thus % will terminate after 4 decimal places.

Find the least number that is divisible by all numbers
between 1 and 10 (both inclusive).

[Board 2010]

The required number is the LCM of 1, 2, 3, 4, 5, 6,
7,8,9, 10,

LCM =2 X2X3X2X3X5X7

= 2520

7
number ==

have
terminating decimal expansion or a non-terminating
decimal.

Write whether rational will

[Board Term-1 2017, SQP]

ERE

We have A _{J
75 3x5 =

Since denominator of given rational number %

is not of form 2"x5", Hence, It is non-
terminating decimal expansion.
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TWO MARKS QUESTIONS

58. If HCF of 144 and 180 is expressed in the form
13m — 16. Find the value of m.

[Board 2020 SQP Standard]

According to Euclid’s algorithm any number a can be
written in the form,

a =bg+r where 0 < r<b

Applying Euclid’s division lemma on 144 and 180 we
have

180 =144 x 1+ 36

144 =36 X 440

Here, remainder is 0 and divisor is 36. Thus HCF of
144 and 180 is 36.

Now 36 =13m—16

36+ 16 =13m
52 =13m = m =4

59. Find HCF and LCM of 404 and 96 and verify that
HCF x LCM = Product of the two given numbers.

[Board 2018]

We have 404 =2 x 2 x 101
=2°x 101

96 =2 X2X2X2X2X3
=2"x3

HCF (404, 96) = 2° =4

LCM(404, 96) = 101 x 2° X 3 = 9696
HCF x LCM =4 X 9696 = 38784

Also, 404 x 96 = 38784

Hence, HCF x LCM = Product of 404 and 96

60. Find HCF of the numbers given below:
k,2k, 3k, 4k and 5k,, where k is a positive integer.

[Board Term-1 2015, Set-FHN8MGD]

Here we can see easily that k is common factor
between all and this is highest factor Thus E. @
HCF of k,2k,3k,4k and 5k, is k. ;
=
a106
61. Find the HCF and LCM of 90 and 144 by the method
of prime factorization.

[Board Term-1 2012]

Real Numbers
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We have 90 =9 X10=9X2xX5
=2x3 x5

and 144 =16 X 9
=2'x 3

HCF =2 x 3*=18
LCM =2'x 3*x 5=720

62. Given that HCF (306, 1314) =18. Find LCM
(306, 1314)
[Board Term-1 2013]
We have HCF (306, 1314) =18

LCM (306, 1314) = ?

Let a =306 and b = 1314, then we have
LCM(a,b) X HCF (a,b) =a X b
Substituting values we have

LCM (a,b) x18 = 306 x 1314

LM (a,t) = 306 X 1314

LCM (306,1314) = 22,338

63. Complete the following factor tree and find the
composite number z.

EN
L5 ] [1]
[Board Term-1 2015]
E 3
We have y = 5x13 =65

and ¢ = 3x195 = 585 (=l
64. Explain why (7x13 x11)+11 and
(TX6X5x4x3xXx2x1)+3 are composite
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numbers.

Ans : [Board Term-1 2012, Set-64]

(7Tx13x11)4+11 =11 x (7 X 134+1)

=11 x (91+1)
=11 x 92
and
(TXB6XHX4X3x2x1)+3
=3(TX6X5x4x2x1+1)
=3 X (1681) =3 x 41 x 41

Since given numbers have more than two prime
factors, both number are composite.

For Free PDFS of all sample papers visit
www.cbse.online

Complete the following factor tree and find the
composite number

L2 ] [y
] [
EaER
L~ L[=]

Ans : [Board Term-1 2015, Set DDE-M]
We have : =3 =53

y = 1855 X 3 = 5565

T

=2 X y=2 X 5565 = 11130

Thus complete factor tree is as given below.

Real Numbers

Chap 1

66. Find the missing numbers a,b,c and d in the given

factor tree:

EN
Lo ] | 143 |
][]
Ans : [Board Term-1 2012]
all3
=100 =7
Since 143 =11 x 13,

Thus c=11and d=13 or ¢c=13 and d=11
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67. Complete the following factor tree and find the A prime number (or a prime) is a natural number
composite number z. greater than 1 that cannot be formed by multiplying
two smaller natural numbers. A natural number
greater than 1 that is not prime is called a composite

z . .
number. For example, 5 is prime because the only

ways of writing it as a product, 1 X 5 or 5 X 1,
involve 5 itself. However, 6 is composite because it
is the product of two numbers (2 X 3) that are both

| 2 | | 3381 | smaller than 6. Every composite number can be
written as the product of two or more (not necessarily
distinct) primes.
| 3 | | ? | 3x 12X 101+4 =4(3 x 3 x 101 +1)
= 4(909 + 1)

=2xX2x (10 X 7x 13)
=2X2X2X5H5XT7TxX13

L7 2]
= a composite number

69. Complete the factor-tree and find the composite

Ans : [Board Term-1 2015, 2014] number M.

We complete the given factor tree writing variable y
and z as following.

]

| 2 | | 3381

‘We have z :Lgl:%

y =7 x 161 =1127

Composite number,z = 2 X 3381 = 6762

Ans : Board Term-1 2013
68. Explain whether 3 X 12 X 101 + 4 is a prime number e [Board Term |

or a composite number. We have 91 = P x Q: 7% 13
Ans : [Board Term-1 2016-17 Set; 193RQTQ, 2015, DDE-E]
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So P=7,QQ=13 or P=13,Q0=7

4095
0 =1365=3

N =2x8190 = 16380
Composite number,
M =16380x2 = 32760

Thus complete factor tree is shown below.

Find the smallest natural number by which 1200
should be multiplied so that the square root of the
product is a rational number.

Ans : [Board Term-1 2016, 2015]
We have 1200 =12 x 100

=4 X3 XxX4X25

=4 x3 x5

Here if we multiply by 3, then its square root will
be 4 X 3 X 5 which is a rational number. Thus the
required smallest natural number is 3.

Can two numbers have 15 as their HCF and @ -ﬁ
their LCM? Give reasons. -;E

Ans : [Board Te &

{7 adg
g Loy
a120

Real Numbers
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LCM of two numbers should be exactly divisible by
their HCF'. Since, 15 does not divide 175, two numbers
cannot have their HCF as 15 and LCM as 175.

Check whether 4" can end with the digit 0 for any
natural number n.

Ans : [Board Term-1 2015, Set-FHN8MGD; NCERT]

If the number 4", for any n, were to end with R

the digit zero, then it would be divisible by EEI 3
5 and 2. a121

That is, the prime factorization of 4" would contain
the prime 5 and 2. This is not possible because the
only prime in the factorization of 4" = 2*" is 2. So, the
uniqueness of the Fundamental Theorem of Arithmetic
guarantees that there are no other primes in the
factorization of 4". So, there is no natural number
n for which 4" ends with the digit zero. Hence 4"
cannot end with the digit zero.
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Show that 7" cannot end with the digit zero, for any
natural number n.

Ans : [Board Term-1 2012, Set-63]

If the number 7", for any n, were to end with
the digit zero, then it would be divisible by
5 and 2.

That is, the prime factorization of 7" would contain
the prime 5 and 2. This is not possible because the
only prime in the factorization of 7" = (1 x 7)" is 7.
So, the uniqueness of the Fundamental Theorem of
Arithmetic guarantees that there are no other primes
in the factorization of 7". So, there is no natural
number n for which 7" ends with the digit zero. Hence
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7" cannot end with the digit zero.

Check whether (15)" can end with digit 0 for any
n € N.

[Board Term-1 2012]

If the number (15)", for any n, were to end
with the digit zero, then it would be divisible A gt
by 5 and 2. a2

That is, the prime factorization of (15)" would contain
the prime 5 and 2. This is not possible because the
only prime in the factorization of (15)" = (3 X 5)" are
3 and 5. The uniqueness of the Fundamental Theorem
of Arithmetic guarantees that there are no other
primes in the factorization of (15)". Since there is no
prime factor 2, (15)" cannot end with the digit zero.

The length, breadth and height of a room are 8 m
50 cm, 6 m 25 cm and 4 m 75 cm respectively. Find
the length of the longest rod that can measure the
dimensions of the room exactly.

[Board Term-1 2016]

Here we have to determine the HCF of all length
which can measure all dimension.

Length, [ =8 m 50 cm = 850 cm ‘EI o
=50 X 17=2x 5° x 17 El;m
Breadth, b =6 m 25 cm = 625 cm
=25 X 25 =5 x 5
Height, h =4 m 75 cm =475 cm

=25 x19=5x 19
HCF(1,b,h) = HCF (850,625, 475)
= HCF (2 x 52 x 17, 5% 5°x 19)

=5=25 cm
Thus 25 cm rod can measure the dimensions of the

room exactly. This is longest rod that can measure
exactly.

Show that 5v/6 is an irrational number.
[Board Term-1 2015]

Let 5v'6 be a rational number, which can be expressed

as ¢, where b # 0; a and b are co-primes.
Now 56 =7
—a
V6 = £
or, V6 = rational

But, v 6 is anirrational number. Thus, our assumption

Real Numbers
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is wrong. Hence, 5+ 6 is an irrational number.

Write the denominator of the rational number 27 in
the form 2™ x5", where m and n are non-negative
integers. Hence write its decimal expansion without

actual division.

[Board Term-1 2012, NCERT Exemplar]

We have 500 =25 X 20
) [=].7% (=]
=5"Xbx4
= 53 X 22 Ela1§5

Here denominator is 500 which can be written
as 22x5%.

Now decimal expansion,

257 257 x 2 _ 514
500  2x22x 5 10°
=0.514

Write a rational number between v'2 and v/3 .
[KV.S]

_ /200 _ /300
We have v/2 = 100 and v'3 = 100

We need to find a rational number z such that

%«/200 <z< %%300

Choosing any perfect square such as 225 or
256 in between 200 and 300, we have

_ /225 15 _ 5

100 — 10 — 3

Similarly if we choose 256, then we have

s /256 _16 _8

TNV 100 10 5
Write the rational number = will have a terminating
decimal expansion. or a non-terminating repeating

decimal.
[Board 2018 SQP]

7 7

We have % = m

. . 157 ’
The denominator of rational number -~ can  °
not be written in form 25" So it is non-

terminating repeating decimal expansion.

Show that 571 is a prime number.

Let T =571

Vo =571
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Now 571 lies between the perfect squares of (23)2 =529
and (24)2 = 576. Prime numbers less than 24 are 2, 3,
5,7,11,13,17, 19, 23. Here 571 is not divisible by any
of the above numbers, thus 571 is a prime number.

If two positive integers p and ¢ are written as p = a’b*
and ¢= a*b, where a and b are prime numbers than
verify LCM (p, q) xHCF (g, q) = pgq

Ans : [Sample Paper 2017]

We have p=ab =axaxbxbxb

and g=db=axaxXaxb

Now LCM (p,g) =axax axXbxbxb
=ad'b’

and HCF (p,q) =ax aXxXb

=a’b
LCM (p,q) xHCF (p,q) = a’b*xa’b
— a5b4
= a’b*xa’b
=Ppq
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Youtube and Fake Book Reviews on Amazon

Click Here To Check Fake Marketing Reality

We have provided you with free PDF of this book which is far
better than the books available in the market.
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THREE MARKS QUESTIONS

An army contingent of 612 members is to march
behind an army band of 48 members in a parade.
The two groups are to march in the same number of
columns. What is the maximum number of columns in
which they can march?

Ans : [Board 2020 Delhi Basic]

Let the number of columns be z which is the largest
number, which should divide both 612 and 48. It
means z should be HCF of 612 and 48.

We can write 612 and 48 as follows
612 =2X2X3X3X5X17
48 = 2X2X2X2X3

HCF(612, 28) =2X2X3 =12

Real Numbers
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Thus HCF of 104 and 96 is 12 i.e. 12 columns are
required.

Here we have solved using Euclid’s algorithm but you
can solve this problem by simple mehtod of HCF.

Given that V5 is irrational, prove that 25 -3 is
an irrational number.

Ans : [Board 2020 SQP Standard]

Assume that 2+/5 — 3 is a rational number. Therefore,
we can write it in the form of £ where p and ¢ are
co-prime integers and ¢ #+ 0.

2v/5 -3 :g

Now

where ¢ + 0 and p and ¢ are co-prime integers.
Rewriting the above expression as,

2/5 =243 2o
_p+ 3q a233
VR 22
Here * ;; ! is rational because p and ¢ are co-prime

integers, thusv'5 should be a rational number. But
V5 is irrational. This contradicts the given fact that
Y5 is irrational. Hence 2v5 —3 is an irrational
number.

Prove that 2% is an irrational number, given that
v 3 is an irrational number.

Ans : [Board 2019 Delhi]

Assume that 2*** is a rational number. Therefore, we
can write it in the form of £ where p and ¢ are co-

prime integers and ¢ #+ 0.

24V3 _p
5 q
243 =22
q
/3 =P
q
/3 =9P—21
q
Since, p and ¢ are co-prime integers, then @ is a

rational number. But this contradicts the fact that
V'3 is an irrational number. So, our assumption is

wrong. Therefore 22 is an irrational number.

Given that v'3 is irrational, prove that (5+2v'3) is
an irrational number.

Ans : [Board 2020 Delhi Basic]

Assume that (5+ 2«/5) is a rational number.
Therefore, we can write it in the form of # where p
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and ¢ are co-prime integers and ¢ #+ 0.

Now 5+2\/§:§

where ¢ #+ 0 and p and ¢ are integers.
Rewriting the above expression as,

2V3 :5—5

/3 — P59

q

Here p;—;q is rational because p and ¢ are co-prime
integers, thus v/3 should be a rational number. But
V'3 is irrational. This contradicts the given fact that
V'3 is irrational. Hence (5+2+v/3) is an irrational

number.

Prove that 2+5+v/3 is an irrational number, given
that v/3 is an irrational number.

[Board 2019 OD]

Assume that 2 + 5v/3 is a rational number. Therefore,
we can write it in the form of ¥ where p and ¢ are
co-prime integers and ¢ + 0.

245V3 =8 ¢#0 £
5v3 =L _9
q
5v3 = 2=24
q
V3 =P 2
5¢

Here +/3 is irrational and 2 g:" is rational because
p and ¢ are co-prime integers. But rational number
cannot be equal to an irrational number. Hence
2 +5+/3 is an irrational number.

Given that v/2 is irrational, prove that 5+ 3V2 ) is
an irrational number.

[Board 2018]

Assume that (5+3v/2) is a rational number.
Therefore, we can write it in the form of £ where p
and ¢ are co-prime integers and ¢ # 0.

5+3/2 =L

q

Now

where ¢ # 0 and p and ¢ are integers.
Rewriting the above expression as,

3v2 :5—5

V2 =P
3q
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—_5q - . .
Here - 3qq is rational because p and ¢ are co-prime

integers, thus v'2 should be a rational number. But
v/2 is irrational. This contradicts the given fact that
V2 is irrational. Hence (5—1—3\/5 ) is an irrational
number.

Write the smallest number which is divisible by both
306 and 657.

[Board 2019 OD]

The smallest number that is divisible by two numbers
is obtained by finding the LCM of these numbers
Here, the given numbers are 306 and 657.

306 =6 X5l =3 xX2xX3x17
657 =9 X 73 =3 X 3 X 73 EZIE

LCM(306, 657) =2 X 3 X 3 X 17 X 73 [

a239

= 22338

Hence, the smallest number which is divisible by 306
and 657 is 22338.

Show that numbers 8" can never end with digit 0 of
any natural number n.

[Board Term-1 2015, NCERT]

If the number 8", for any n, were to end __ A0

with the digit zero, then it would be divisible
by 5 and 2. That is, the prime factorization

of 8" would contain the prime 5 and 2. This is not
possible because the only prime in the factorization
of (8)"=(2%"=2" is 2. The uniqueness of the
Fundamental Theorem of Arithmetic guarantees that
there are no other primes in the factorization of (8)".
Since there is no prime factor 5, (8)" cannot end with
the digit zero.

For all sample papers visit www.chse.online

144 cartons of Coke cans and 90 cartons of Pepsi cans
are to be stacked in a canteen. If each stack is of
the same height and if it equal contain cartons of the
same drink, what would be the greatest number of
cartons each stack would have?

[Board Term-1 2011]

The required answer will be HCF of 144 and 90.
144 =2' x 3 '

90 =2x 3" x5

HCF(144, 90) =2 x 3° =18

Thus each stack would have 18 cartons.
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Three bells toll at intervals of 9, 12, 15 minutes
respectively. If they start tolling together, after what
time will they next toll together?

[Board Term-1 2011, Set-44]

The required answer is the LCM of 9, 12, and 15
minutes.

Finding prime factor of given number we have,

9=3x3=3"
12=2x2x3=2"%x3
EFE
15=3x5 :
LCM(9, 12, 15) =2*x 3*x 5 i

= 150 minutes

The bells will toll next together after 180 minutes.

Find HCF and LCM of 16 and 36 by prime factorization
and check your answer.

Finding prime factor of given number we have,
16 =2x2x2x2=2"
36 =2x2x3x3=2"x3
HCF(16,36) =2 x 2 =4

|
LCM (16, 36) = 2" x 3

pryitrl |

— 16 x 9 = 144 Lk
Check :

HCF(a,b) xLCM(a,b) = a X b

or, 4x144 =16x36
576 = 576
Thus LHS = RHS

Find the HCF and LCM of 510 and 92 and verify that
HCF x LCM = Product of two given numbers.

[Board Term-1 2011]

Finding prime factor of given number we have,
92 = 2% x 23
510 =30 X 17 =2 X 3 x5 X 17
HCF (510, 92) =2
LCM (510,92 =2°x 23 X 3 X 5 X 14
= 23460

Real Numbers
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HCF (510, 92) x LCM (510, 92)
= 2 X 23460 = 46920

Product of two numbers = 510x92 = 46920

Hence, HCFxLCM = Product of two numbers

The HCF of 65 and 117 is expressible in the form
65m-117. Find the value of m. Also find the LCM of
65 and 117 using prime factorization method.

[Board Term-1 2011, Set-40]
Finding prime factor of given number we have,
117 =13 X2 x 3 :
65 =13 X 5

HCF(117, 65) = 13
LCM(117, 65) =13 X 5 X 3 X 3 =585
HCF = 65m — 117
13 = 65m-117
65m = 117+ 13 = 130

_ 130 _

Express (7 +47) as a decimal fraction without actual

division.
[Board Term-1 2011, Set-74]

5.5 _ 15,25 5 25

We have  “F+o5 =T X 55+ 40% 35
_ 315, 125
=100 T 1000

=3.754+0.125 = 3.875

Express the number 0.3178 in the form of rational

number %.
[Board Term-1 2011, Set-Al]
Let z = 0.3178
ElRRE
x =0.3178178178 LT
10,000z = 3178.178178... [el=che
10z = 3.178178....
Subtracting, 9990z = 3175
or, _ 3175 _ 635

¥ =9990 ~ 1998

Prove that v/2 is an irrational number.
[Board Term-1 2011, NCERT]
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Let v'2 be a rational number.

Va =2,

q
where p and ¢ are co-prime integers and
q # 0 On squaring both the sides we have,

Then

o

=

2 — ?
or, p = 2p’
Since p® is divisible by 2, thus p is also divisible by 2.

Let p = 2r for some positive integer r, then we have

p* =47
2¢ =4r°
or, ¢ =2r

Since ¢* is divisible by 2, thus ¢ is also divisible by 2.

We have seen that p and ¢ are divisible by 2, which
contradicts the fact that p and ¢ are co-primes.
Hence, our assumption is false and V2 is irrational.

If p is prime number, then prove that \/; is an
irrational.

[Board Term-1 2013]

Let p be a prime number and if possible, let \/E be

rational
Thus

\/;:%a

where m and n are co-primes and n # 0.

Squaring on both sides, we get

=m
p 2
or, pn® =m’ (1)

Here p divides pn®. Thus p divides m? and in result
p also divides m.
Let m = pq for some integer ¢ and putting m = pq
in eq. (1), we have

pn’ =p'q
or, n’ = pg¢
Here p divides pg®.Thus p divides n* and in result p
also divides n.
[ p is prime and p divides n* = p divides n]
Thus p is a common factor of m and n but this

contradicts the fact that m and n are primes. The
contradiction arises by assuming that J/p is rational.
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Hence, 4/ p is irrational.

99. Prove that 3 ++/5 is an irrational number.

Assume that 3++/'5 is a rational number, then we
have

345 =2

+0
q7q

o
[
3
|
(V%)

Here v'5 is irrational and 25 is rational. But rational
number cannot be equal to an irrational number.
Hence 3+ /5 is an irrational number.

100.Prove that +/5 is an irrational number and hence
show that 2 — v/5 is also an irrational number.

[Board Term-1 2011]

Assume that v'5 be a rational number then we have

J5 =8

b (a,b are co-primes and b + 0)

a=b/5

Squaring both the sides, we have

a’ = 5b
Thus 5 is a factor of @® and in result 5 is also
a factor of a.
Let a = 5¢ where ¢ is some integer, then we have

a* =25¢
Substituting a® = 5b” we have

50° = 25¢

b =5¢

Thus 5 is a factor of b* and in result 5 is also a factor

of b.

Thus 5 is a common factor of a and b. But this
contradicts the fact that ¢ and b are co-primes. Thus,
our assumption that v'5 is rational number is wrong.
Hence v/5 is irrational.

Let us assume that 2—+v'5 be rational equal to a,

then we have
2-V5 =a
2—a =5
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Since we have assume 2 — a is rational, but V5 is
not rational. Rational number cannot be equal to an
irrational number. Thus 2 — /5 is irrational.

101.Show that exactly one of the number n,n+ 2 or n+ 4

is divisible by 3.
[Sample Paper 2017]
E ’,

If n is divisible by 3, clearly n+ 2 and n+ 4
is not divisible by 3.

If n is not divisible by 3, then two case arise a136
as given below.

Case 1: n=3k+1
n+2 =3k+1+2=3k+3=3(k+1)
and n+4+4 =3k+14+4=3k+5=3(k+1)+2

We can clearly see that in this case n+ 2 is divisible
by 3 and n+ 4 is not divisible by 3. Thus in this case
only n+ 2 is divisible by 3.

Case 1: n=3k+2

n+2 =3k+24+2=3k+4=3(k+1)+1
and  n+4 =3k+2+4=3k+6=3(k+2)

We can clearly see that in this case n+ 4 is divisible
by 3 and n+ 2 is not divisible by 3. Thus in this case
only n+ 4 is divisible by 3.

Hence, exactly one of the numbers n,n+2,n+4 is
divisible by 3.

For all sample papers visit www.cbse.online

FOUR MARKS QUESTIONS

102.Prove that +/3 is an irrational number.

[Board 2020 OD Basic]

Assume that v/3 is a rational number. Therefore, we
can write it in the form of ¢+ where @ and b are co-
prime integers and ¢ #* 0.

Assume that v'3 be a rational number then we have

_a
/3 =7,

where ¢ and b are co-primes and b # 0.

Now a =bv/3
Squaring both the sides, we have
a’ =3

Thus 3 is a factor of ¢® and in result 3 is also a factor
of a.

Real Numbers Chap 1

Let a = 3¢ where c¢ is some integer, then we have
a® =9¢
Substituting @’ = 3b* we have
30 =9¢
b =3¢

Thus 3 is a factor of b* and in result 3 is also a factor
of b.

Thus 3 is a common factor of a and b. But this
contradicts the fact that ¢ and b are co-primes. Thus,
our assumption that v'3 is rational number is wrong.
Hence /3 is irrational.

103.Prove that +/5 is an irrational number.

[Board 2020 OD Standard]

Assume that v'5 be a rational number then we have
_a

/B =1,

where a and b are co-primes and b #+ 0. (= EI

a =b/5 EI

a232

Squaring both the sides, we have
o =50

Thus 5 is a factor of ¢® and in result 5 is also a factor
of a.

Let a = 5¢ where ¢ is some integer, then we have

a® =25¢

Substituting o> = 5b* we have
50° = 25¢
b =5

Thus 5 is a factor of b* and in result 5 is also a factor
of b.

Thus 5 is a common factor of a and b. But this
contradicts the fact that ¢ and b are co-primes. Thus,
our assumption that v'5 is rational number is wrong.
Hence v'5 is irrational.

104.Find HCF and LCM of 378, 180 and 420 by prime

factorization method. Is HCF x LCM of these numbers
equal to the product of the given three numbers?

Finding prime factor of given number we have,
378 =2 x 3 x T
180 =2 x 3° x5
420 =2 X 3 X 7T X5

HCF(378, 180, 420) =2 X 3 =6
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LCM(378, 180, 420) =2° x 3* X 5 X 7
=2"%x 3" x5 x 7 =3780
HCFxLCM = 6x3780 = 22680
Product of given numbers
=378 X 180 x 420
= 28576800
Hence, HCF x LCM # Product of three numbers.

SUPPORT OUR MISSION

Click Here to Know About Mission

105.State Fundamental theorem of Arithmetic. Find LCM
of numbers 2520 and 10530 by prime factorization by
3.

Ans : [Board Term-1 2016]

The fundamental theorem of arithmetic iz
(FTA), also called the unique factorization "_
theorem or the unique-prime-factorization
theorem, states that every integer greater than 1
either is prime itself or is the product of a unique
combination of prime numbers.

OR

Every composite number can be expressed as the
product powers of primes and this factorization is
unique.

Finding prime factor of given number we have,

2520 =20 X 126 =20 X 6 x 21
=22 X FX5XT

10530 =30 x 351 =30 X 9 x 39
=30 X9 x3x13
=2x3"x5x13

LCM(2520, 10530) =2° x 3" x 5 X 7 x 13

= 294840

106.Can the number 6", n being a natural number, end
with the digit 5 ? Give reasons.

Ans : [Board Term-1 2015]
If the number 6" for any n, were to end with g3
the digit five, then it would be divisible by 5. i :

That is, the prime factorization of 6" would
contain the prime 5. This is not possible because the

only prime in the factorization of 6" = (2 x 3)" are 2
and 3. The uniqueness of the Fundamental Theorem
of Arithmetic guarantees that there are no other
primes in the factorization of 6". Since there is no
prime factor 5, 6" cannot end with the digit five.

For all sample papers visit www.cbse.online

107.State Fundamental theorem of Arithmetic. Is it

possible that HCF and LCM of two numbers be 24
and 540 respectively. Justify your answer.
Ans : [Board Term-1 2015]

[= fixs

Fundamental theorem of Arithmetic : Every s
integer greater than one ither is prime itself o
or is the product of prime numbers and that — a0
this product is unique. Up to the order of the factors.
LCM of two numbers should be exactly divisible by
their HCF. In other words LCM is always a multiple
of HCF. Since, 24 does not divide 540 two numbers
cannot have their HCF as 24 and LCM as 540.

HCF =24
LCM = 540
% = % = 22.5 not an integer

108.For any positive integer n, prove that n®—n is

divisible by 6.
Ans : [Board Term-1 2015, 2012]

We have n’—n =n(n"—1)

(n— 1)n(n—|— 1)
= (n— 1)n(n—|— 1)

Thus n®— n is product of three consecutive positive
integers.

Since, any positive integers a is of the form 3¢,3¢+ 1
or 3¢+ 2 for some integer q.

Let a,a+ 1,a+ 2 be any three consecutive integers.
CaseI: a=3q
If a = 3¢ then,

a(a+1)(a+2) =3¢(3¢+1)(3¢+2)
Product of two consecutive integers (3¢+ 1) and
(3¢+2) is an even integer, say 2r.

Thus a(a+ 1)(a+2) = 3¢(2r)
= 6¢r, which is divisible by 6.

CaseII: a=3¢+1
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If a=3¢+1 then
a(a+1)a+2) =(3¢+1)(3¢+2)(3¢+3)
=(@n)B3)e+1)

=6r(¢g+1)
which is divisible by 6.

CaseIll : a =3¢+ 2
If a= 3¢+ 2 then
a(a+1)(a+2) =(3q¢+2)(3¢+3)(3¢+4)
=3(3¢+2)(¢+ 1)(3¢+4)
Here (3¢+2) and = 3(3¢+2)(¢+1)(3g+4)
= multiple of 6 every ¢

= 67 (say)

which is divisible by 6. Hence, the product of three
consecutive integers is divisible by 6 and n® — n is also
divisible by 3.

109.Prove that n>— n is divisible by 2 for every positive

integer n.
[Board Term-1 2012 Set-25]

We have

Thus n’— n is product of two consecutive positive
integers.

n—n :n(nfl)

Any positive integer is of the form 2¢q or 2¢+ 1, for
some integer g.

E.r%7
Case 1: n=2q
=

If n = 2q we have alaa

n(nf 1) =2¢(2¢-1)
=2m,
where m = q(2¢—1) which is divisible by 2.
Case1: n=2¢q+1
If n=2q+ 1, we have
n(n—1)y = (2¢+1)(2¢+1-1)
=2¢(2q9+1)
=2m

where m = q(2q+1) which is divisible by 2.

Hence, n’—n is divisible by 2 for every positive
integer n.

110.Prove that +/3 is an irrational number. Hence, show

Real Numbers Chap 1

that 7+ 2+/3 is also an irrational number.
[Board Term-1 2012]

Assume that v'3 be a rational number then we have

V3 :%, (a,b are co-primes and b + 0)
a =0bv/3

Squaring both the sides, we have
a* =30
Thus 3 is a factor of @’ and in result 3 is also a factor
of a.
Let a = 3¢ where ¢ is some integer, then we have
a® =9¢

Substituting a* = 9b° we have

30 =9¢
¥ =37

Thus 3 is a factor of b and in result 3 is also a factor
of b.

Thus 3 is a common factor of ¢ and b. But this
contradicts the fact that ¢ and b are co-primes. Thus,
our assumption that v'3 is rational number is wrong.
Hence +/3 is irrational.

Let us assume that 7+ 2v'3 be rational equal to a,

then we have

7+2v/3 =2 g # 0 and p and ¢ are co-primes

q

2/3 =P _7 P74

LS}
L[S}

o)
\
hwi

|
\]
=)

or

Here p—7q and 2q both are integers, hence V3
should be a rational number. But this contradicts
the fact that +/3 is an irrational number. Hence our
assumption is not correct and 7 + 2v/3 is irrational.

111.Show that there is no positive integer n, for which

vn—1+4++vn—1 is rational.

[Board Term-1 2012]

Let us assume that there is a positive integer o

n for which vn—1++vn—1 1is rational EI

and equal to ¥, where p and ¢ are positive a6

integers and (¢ # 0).
Vn—14+vn—1 zg (1)
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1
Vn—14+vn+1

Vn—1-vn+1
(Vn—1+vVn+1)(vVn—1-vn+1)

_Jaci-/nti
(n—1)—(n+1)

9 _vn— —2vn+1

q
p

or,

SIS

or

vn+1l—vn-— :2—pq -(2)
Adding (1) and (2), we get

2
onil =L 2 P20 ..(3)

qp g
Subtracting (2) from (1) we have

2
oyn—1 =¥ =20 (4)
pq
From (3) and (4), we observe that v/n+ 1 and v'n — 1
both are rational because p and ¢ both are rational.
But it possible only when (n+ 1) and (n — 1) both are
perfect squares. But they differ by 2 and two perfect
squares never differ by 2. So both (n+1) and (n—1)
cannot be perfect squares, hence there is no positive

integer n for which vn—1++n+1 is rational.
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CHAPTER 2
POLYNOMIALS

1.

ONE MARK QUESTIONS

MuLTIPLE CHOICE QUESTIONS

If one zero of a quadratic polynomial (k2’+ 3z + k) is
2, then the value of k is

5 5
(a) 6 (b) %6
6 6
() 5 (d) -5
Ans : [Board 2020 Delhi Basic]
We have p(r) = k7" + 30+ k

Since, 2 is a zero of the quadratic polynomial

p(2) =0
kE(2)°+312)+k =0
4k+6+k =0

Sk =—6 = k=0
Thus (d) is correct option.

The graph of a polynomial is shown in Figure, then
the number of its zeroes is

Y
/

/ 0

Y!
(a) 3 (b) 1
(c) 2 (d) 4
Ans : [Board 2020 Delhi Basic]

Since, the graph cuts the z-axis at 3 points, the
number of zeroes of polynomial p(z) is 3.

Thus (a) is correct option.

3.

6.

The maximum number of zeroes a cubic polynomial

can have, is EREEE
(a) 1 (b) 4 LT
[=]: ;
(c) 2 (d) 3 b174
Ans : [Board 2020 OD Basic]

A cubic polynomial has maximum 3 zeroes because
its degree is 3.

Thus (d) is correct option.

If one zero of the quadratic polynomial 2*+ 3z 4+ k is
2, then the value of k is

(a) 10 (b) —10
(¢) =7 (d) -2
Ans : [Board 2020 Delhi Standard]
OF; 0]
We have p(z) =2+ 3z+k
If 2 is a zero of p(z), then we have :
b175
p(2) =0
(2)*+3(2)+k =0
446+k =0

10+k=0=F%k=-10

Thus (b) is correct option.

The quadratic polynomial, the sum of whose zeroes is
—5 and their product is 6, is

(a) 2+ 5x+6 (b) 2 —5z+6
(c) *—52—6 (d) —2*+52+6
Ans : [Board 2020 Delhi Standard]

Let o and 3 be the zeroes of the quadratic polynomial,
then we have

a+f =-5
and o =6
Now p(2) =2~ (a+B)z+ o
=2~ (-5)z+6
=2+ 52+6

Thus (a) is correct option.

If one zero of the polynomial (32°+ 8z+ k) is the
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reciprocal of the other, then value of k is

(a) 3 (b) =3
1 1
(c) 3 (d) -3
[Board 2020 OD Basic]
Let the zeroes be a and %
1 constant
Product of 3 - =
FOCHCE OF ZEEOLS, *TQ T Coefficient of 72
_k _
1= 3 = k=3

Thus (a) is correct option.

The zeroes of the polynomial 2° — 3z — m(m + 3) are

(a) m,m+3 (b) —m,m+3
(€ m— (m+3) (@) —m, — (m+3)
[Board 2020 OD Standard]

We have p(z) = 2*—3z— m(m+ 3) 3E
Substituting £ =— m in p(x) we have

p(=m) = (= m)* = 3(— m) — m(m+3)

=m’+3m—m’—3m =0

Thus z=-— m is a zero of given polynomial.

Now substituting z = m+ 3 in given polynomial we
have

p(z) = (m+3)*=3(m+3)—m(m+3)

=(m+3)[m+3-3—-m]

= (m+3)[0] =0

Thus z= m+ 3 is also a zero of given polynomial.

Hence, —m and m+3 are the zeroes of given
polynomial.

Thus (b) is correct option.

The value of z, for which the polynomials 2> — 1 and
7’ — 22+ 1 vanish simultaneously, is

(b) —2
(d) 1

Both expression (z—1)(z+1) and (z—1)(z—1)
have 1 as zero. This both vanish if z=1.
Thus (d) is correct option.

If « and 3 are zeroes and the quadratic polynomial

f(z)= 2" — z— 4, then the value of é—kl—a@‘ A0

s

Polynomials

10.

11.

12.

Page 23
(c) 4 (d) 15
We have flz) =2—2—4
a+ 0 ——Tl—land af=——-4
1,1
Now aJrﬁfaﬂ = —af
_ 1 _ 15
——g+4 =

Thus (a) is correct option.

Download 15 Years Previous Years Chapterwise

Question Bank Free PDFs For all Subject from
www.cbse.online

The value of the polynomial 2® — 2’ + 2> — z+ 1 is
(a) positive for all the real numbers

negative for all the real numbers

d) depends on value of z

We have flo) =x*—x"+x"—x+1

f(x) is always positive for all z> 1

For z=1o0r0,f(x) =1>0

For z < 0 each term of f(x) is positive, thus f(z) >0
. Hence, f(z) is positive for all real z.

Thus (a) is correct option.

Lowest value of 2%+ 4z + 2 is
(a) 0 (b) —2
(c) 2 (d) 4

P44+ 2 :(;1:2—|—4a:+4)—

=(z+2) -2
Here (z+2) is always positive and its lowest value
is zero. Thus lowest value of (z+4 2f —2 is —2 when
z+2=0.
Thus (b) is correct option.

If the sum of the zeroes of the polynomial
f(z) = 22" — 3ka® + 42— 5 is 6, then the value of k is

(a) 2 (b)
(c) 4 (d)
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13.

14.

15.

Sum of the zeroes, 6 :%
_12
k=5 =4

Thus (c) is correct option.

If the square of difference of the zeroes of the quadratic
polynomial 2* + pz + 45 is equal to 144, then the value
of pis

(a) £9 (b)
(¢) =15 (d)

12 [m] %2 =]

H+ -+

18 Ok

b184

We have flz) = 2+ pr+45
e

Then, O[—i—ﬂ =4 = P

and af :% =45

According to given condition, we have
(a—pB)Y =144
(a+B) —4ap =144
(—p)f —4(45) =144
p’ =144 +180 =324 = p==+ 18

If one of the zeroes of the quadratic polynomial
(k—1)2"+ kz+ 1 is — 3, then the value of k is

(a) 3 (b) 5
(c) 2 (d) -3

If a is zero of quadratic polynomial f(z), then
fa) =0
A=3) = (b= 13 +(~3)k+ 1
0=(k—1)(9)—3k+1
0=9k-9-3k+1

So,

0=6k—8
_8_4
k=%=3

Thus (a) is correct option.

A quadratic polynomial, whose zeroes are —3 and 4,
is

(a) 27— z+12 (b) 7+ 2+ 12

16.

Polynomials Chap 2
Tz
(c) 7—5—6 (d) 227 + 2z — 24
We have o =—3 and 3 =4.

Sum of zeros at+pf =—34+4=1
a*f =—3x4=-12
So, the quadratic polynomial is

—(a+B)z+af =7 —1X z+(—12)

Product of zeros,

=7 —x—12
7z
=336
Thus (c) is correct option.
If the =zeroes of the quadratic polynomial
Z+(a+1)z+ b are 2 and —3, then
(a) a=—-T,b=—-1
(b) a=5,b=-1
(¢) a=2,b=—
(d) a=0,b=—

If a is zero of the polynomial, then fa) = 0.

Here, 2 and —3 are zeroes of the polynomial
P+ (a+1)z+b
So, f2) =@2f+(a+1)(=3)+b =0

4+2a+2+b=0
6+2a+b=0
2a+b =-6 (1)
f(=3) =(=3F+(a+1)2+b =0
9—-3(a+1)+b =0

Again,

9-3a—3+b =0

6—3a+b =0
—-3a+b=—6
3a—b =6 -(2)

Adding equations (1) and (2), we get
9a =0 = a =0
Substituting value of a in equation (1), we get
b=—6
Hence, a =0 and b =—6.

Thus (d) is correct option.
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17. The zeroes of the quadratic polynomial 2* 4+ 992+ 127

18.

are
a) both positive O 40
) both negative S ;
b188

c¢) one positive and one negative

(
(b
(
(d) both equal

Let f(x) = 2+ 992+ 127
Comparing the given polynomial with a2’ + bz + ¢, we
get a =1,b =99 and ¢ =127.

Sum of zeroes a+p = _Tb =-99

Product of zeroes af :% =127

Now, product is positive and the sum is negative, so
both of the numbers must be negative.

Alternative Method :

Let f(z) = 2+ 992+ 127

Comparing the given polynomial with az’ + bz + ¢, we
get a =1,0 =99 and ¢ = 127.
Now by discriminant rule,

D = b —4dac
=/(99Y —4 x 1 x 127

=/9801 — 508 = /9293
= 96.4

So, the zeroes of given polynomial,

— b+ b —4dac
2a

Tr =

—99 £ v96.4
2

99 > 96.4

So, both zeroes are negative.

Now,as

Thus (b) is correct option.

The zeroes of the quadratic polynomial #*+ kzx+ k
where k # 0,

(a) cannot both be positive

(b) cannot both be negative

(c) are always unequal ]

(d) are always equal ] 7
b189

Let flz) =2 +ka+k, k+0
Comparing the given polynomial with a2’ 4 bz + ¢, we

Polynomials

19.

20.

Page 25

get a =1,b =k and c =k.
Again, let if «, 8 be the zeroes of given polynomial
then,

a+0 =—k
af =k

Case 1: If k£ is negative, then af is negative. It means
« and 3 are of opposite sign.

Case 2: If k is positive, then o+ 8 must be negative
and af must be positive and a and 3 both negative.
Hence, a and 8 cannot both positive.

Thus (a) is correct option.

No Need to Buy any Question Bank or Sample Chapter From

Market. Download Free PDF of all Study Material from
www.cbse.online

If the zeroes of the quadratic polynomial a2 + bz + c,
where ¢ # 0, are equal, then

(a)
(b)
(c)
(d)

¢ and @ have opposite signs
¢ and b have opposite signs
¢ and a have same sign

¢ and b have the same sign

Let
Let

f(z) = a2+ bz + ¢
« and [ are zeroes of this polynomial

a+p :—%

_c
aﬁ—a

Then,
and

Since @ = 3, then a and @ must be of same sign i.e.
either both are positive or both are negative. In both
case

af >0
£ >0
a

Both ¢ and a are of same sign.
Thus (c) is correct option.

If one of the zeroes of a quadratic polynomial of the
form 2?4+ ax+ b is the negative of the other, then it

(a) has no linear term and the constant term is
negative.

(b) has no linear term and the constant term is
positive.

(c) can have a linear term but the constant term is
negative.

(d) can have a linear term but the constant term is
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21.

22.

positive.

Let flz) =7+ ax+ b
and let the zeroes of f(z) are a and (3,
As one of zeroes is negative of other,

sum of zeroes at+f =a+(—a)=0

aff =a-(—a) 2 ..(2)
Hence, the given quadratic polynomial has no linear
term and the constant term is negative.

(1)

and =

Thus (a) is correct option.

Which of the following is not the graph of a quadratic
polynomial?

Y
X!A

(b) i

I
o
N
/\\

U Y!

As the graph of option (d) cuts z-axis at three points.

So, it does not represent the graph of quadratlc
polynomial.

Thus (d) is correct option.

b192

(2- \/g) is one zero of the
quadratic polynomial then other zero will be (2 + V3 ).

Assertion :

Reason : Irrational zeros (roots) always occurs in

pairs.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion
(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.
(d) Assertion (A) is false but reason (R) is true.

Polynomials

23.

24.

Chap 2

As irrational roots/zeros always occurs in pairs
therefore, when one zero is (2 — V3 3) then other will
be 2—1—«/— So, both A and R are correct and R
explains A. S
Thus (a) is correct option.

"o Py,
Assertion If one zero of poly-nominal b3
( ) (K +4)2”+ 13z+ 4k is reciprocal of other,
then k= 2.

Reason : If (z— «) is a factor of p(z), then p(a)=10

i.e. a is a zero of p(z).
(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion
(A).

Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

Assertion (A) is true but reason (R) is false.
(

Assertion (A) is false but reason (R) is true.

Let a,é be the zeroes of p(z), then B
L1 4k =
o - k2+4 b194
_ 4k
K+ 4
F—4k+4 =0

(k—2F =0 = k =2
Assertion is true Since, Reason is not correct for
Assertion.
Thus (b) is correct option.

Assertion p(z)=142" - 22"+ 82" + Tz —8 is a

polynomial of degree 3.

Reason : The highest power of z in the polynomial

p(z) is the degree of the polynomial.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion
(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of

assertion (A).
(¢) Assertion (A) is true but reason (R) is false.
(d) Assertion (A) is false but reason (R) is true.
in

The highest of =z the

p(z) = 142" — 22° + 82" + To — 8 is 4. Degree gwrg
is 4. So, A is incorrect but R is correct. %
=

Thus (d) is correct option.

power polynomial

b195
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A polynomial is of degree one.
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Assertion : 2* + z has only one real zero.
Reason : A polynomial of nth degree must have n
real zeroes.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion

(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.

(d) Assertion (A) is false but reason (R) is true.

OF1540)

A polynomial of nth degree at most can g gmtE

have n real zeroes. Thus reason is not true. b196

Again, P4z =a(+1)

which has only one real zero because 2>+ 1 # 0 for
all z € R.
Assertion (A) is true but reason (R) is false.

Thus (c) is correct option.

Assertion : If both zeros of the quadratic polynomial

2 — 2kzx+ 2 are equal in magnitude but opposite in

sign then value of k is %.

Reason : Sum of zeros of a quadratic polynomial

a? + bx+ cis 3

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion
(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.
(d) Assertion (A) is false but reason (R) is true.

As the polynomial is 2? — 2kz+ 2 and its zeros are
equal but opposition sign, sum of zeroes must be zero.

sum of zeros = 0

—(—2k
7(1 ) o=k =0

Assertion (A) is false but reason (R) is true.

Thus (d) is correct option.

FILL IN THE BLANK QUESTIONS

Polynomials

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Page 27

Linear

A cubic polynomial is of degree

Three

Degree of remainder is always
divisor.

Smaller /less

Polynomials of degrees 1, 2 and 3 are called .......... ,
.......... and .......... polynomials respectively.

linear, quadratic, cubic

.......... is not equal to zero when the divisor is
not a factor of dividend.

Remainder

The zeroes of a polynomial p(z) are precisely the z—
coordinates of the points, where the graph of y = p( )
intersects the .......... axis.

T

The algebraic expression in which the variable has
non-negative integral exponents only is called ..........

Polynomial

A quadratic polynomial can have at most
2 zeroes and a cubic polynomial can have at most

.......... Zeroes.
3

A is a polynomial of degree 0.
Constant

The highest power of a variable in a
polynomial is called its ..........

=,
Degree =] e

b207

A polynomial of degree n has at the most

.......... Zeroes. EFeE
¥
S
E A

n b208
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38. The graph of y = p(z), where p(z) is a polynomial in

variable z, is as follows.

Y
\

EAWAEE
VAR

The number of zeroes of p(z) is .......... .
[Board 2020 SQP Standard]

/

The graph of the given polynomial p(z) crosses the
x-axis at 5 points. So, number of zeroes of p(z) is 5.

39. If one root of the equation (k—1)2* — 10z+3 =0 is
the reciprocal of the other then the value of & is .........

[Board 2020 SQP Standard]

We have (k—1)2°—102+3 =0
Let one root be a, then another root will be é
Ao 3
Now ac g « = 1)
_ 3
Y

VERY SHORT ANSWER QUESTIONS

40. If o and B are the roots of az’ — bz + c=0(a # 0),
then calculate o+ (3.

[Board Term-1 2014]

We know that

_ coefficient of z L

coefficient of 22 E|.

- :_<;b>:Q b101

Sum of the roots =
Thus
a

41. Calculate  the ZEeroes of  the
p(z)= 47* — 122+ 9.

polynomial

[Board Term-1 2010]

p(z) =42 — 122+ 9

=422 —6x—62+9
=2z(22z—3) —3(22—3)

Polynomials

42.

43.

44.

Chap 2

= (22— 3) (22— 3)
Substituting p(z) =0, and solving we getz=3 32

_33
=973
3

Hence, zeroes of the polynomial are 3, 2.

In given figure, the graph of a polynomial p(z) is
shown. Calculate the number of zeroes of p(z).

[\D_
w
S

4 3 2

[Board Term-1 2013]

The graph intersects x-axis at one point z= 1. Thus
the number of zeroes of p(z) is 1.

If sum of the zeroes of the quadratic polynomial
32" — kx+ 6 is 3, then find the value of k.

[Board 2009]

We have p(z) =32°—kz—6

Sum of the zeroes = 3 — _ coefficient of z. Elo

coefficient of 22

3=-UH o g

Thus 3

If —1 is a zero of the polynomial f(7)=2"— 72— 8,

then calculate the other zero.

We have flz) =2 Tz -8

Let other zero be k, then we have

Sum of zeroes, —1+k :—<;7> =7

or k=8
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45.

46.

47.

48.

TWO MARKS QUESTIONS

If zeroes of the polynomial 2”4+ 42+ 2a are a and 2,
8 a
then find the value of a.

Ans : [Board Term-1 2016]

Product of (zeroes) roots,

a 1 Q
or, 20 =2
Thus a =1

Find all the zeroes of f(z)= 2" —2z.

Ans : [Board Term-1 2013]
1500

E.

We have flz) = 7 — 2z

= x(m — 2) b107
Substituting f(z) =0, and solving we getx=0,2
Hence, zeroes are 0 and 2.

Find the zeroes of the quadratic polynomial
V32— 8r+4v3.

Ans : [ Board Term-1 2013]
We have p(z) =322 —8z+4v3

=327 61— 22+4V3

=V3a(z—2v3)—2(z—2V3)

=(V3z—2)(z—2V3)
Substituting p(z) = 0, we have

(vV3z—2)(z—2v3) p(z) =0

Solving we get =2, 2v 3
2
Hence, zeroes are —= and 2V3.
v3

Find a quadratic polynomial, the sum and product of
whose zeroes are 6 and 9 respectively. Hence find the
ZEeroes.

Ans : [ Board Term-1 2016]
Sum of zeroes, a+B =6 ;
Product of zeroes aB =9

Now p(2) =2~ (a+B)z+ o

Thus =2 —6x+9

Thus quadratic polynomial is 2> — 6z + 9.

Now p(z) =2°—62+9

Polynomials

49.

50.

51.
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= (:c— 3)(:17— 3)
Substituting p(z) =0, we getx = 3,3

Hence zeroes are 3, 3

Find the quadratic polynomial whose sum and product

21

of the zeroes are 3 and % respectively.

Ans : [ Board Term-1 2012, Set-35]
Sum of zeroes, a+f8 = %
Product of zeroes o = %
Now p(2) ¥ — (a+B)z+ B
=1 - %a} + %
or p(z) = %(161’2 —42z+5)

with 3 and _2 as

Form a quadratic polynomial p(z) 5

sum and product of its zeroes, respectively.
Ans : [Board Term-1 2012]

Sum of zeroes, a +03 =3

)

Product of zeroesofy =—

p(x) 22— (a+P)z+ab

Now
212—3x—%
— L5 —150-2
_5( z—2)

The required quadratic polynomial is %(55152 — 157 —2)

Don’t Take Printout of This PDF. Buy Hard Book at
Price Less then price of Printouts.

CLICK TO BUY HARD BOOK

If m and n are the zeroes of the polynomial
327+ 11z — 4, find the value of %—i—%

Ans : [ Board Term-1 2012]

We have ﬂ+ﬂzm2+n2:(m+n)2—2mn(1)
n.m mn mn

Sum of zeroes m4+n = _%1
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52.

53.

54.

Product of zeroes mn = _74

Substituting in (1) we have

(m+n)®—2mn

m ., n
ntm T mn,
(=9 -5 x2
=
3
_ 12144 x 3 X 2
- —4x3
m , n _ —145
or wtm T 12
If p and ¢ are the =zeroes of polynomial

f(z) = 24" — T+ 3, find the value of P+ ¢
[ Board Term-1 2012]

We have f(z) =20 —Tz+3
—__b_ _(=T\_T
Sum of zeroes ptq=—,= <2>f2
_c_3
Product of zeroes P =,=5

Since, (p+qf =1+ ¢+ 2pg

50, P+¢ =(p+qF-2pg
_(Ty_3_49_3_37
=(z) =3=T-1-7

Hence p’+ ¢ = 3T.

Find the condition that =zeroes of polynomial
p(z)= az’ + bz + ¢ are reciprocal of each other.

[ Board Term-1 2012]

We have p(z) = ar’ + br+ ¢

Let o and é be the zeroes of p(z), then

Product of zeroes,

= lzlor
a

c
— a X
a

So, required condition is, ¢ = a

Find the value of k if —1 is a zero of the polynomial
p(z)= kr* — 4z + k.

[ Board Term-1 2012]
We have p(z) = ka? —dx+ k

Since, —1 is a zero of the polynomial, then

p(—1) =0

Polynomials Chap 2
k(=1 —4(-1)+k =0
k+4+k =0
2k+4 =0
2k =—4
Hence, k=-2
55. If o and B are the zeroes of a polynomial 22 — 4v/'3 z+ 3,

56.

57.

then find the value of o+ 3 — of3.
[ Board Term-1 2015]

We have p(z) =*—4/3243

If « and B are the zeroes of 22 — 4v/3 z+ 3, then

—4v3
Sum of zeroes, a+p :_% :_#
EiEEE
or, o+ =4v3 >
O e
Product of zeroes o = i1 b117
or, OCB :3
Now a+B—aB =4v3 3.

Find the values of a and b, if they are the zeroes of
polynomial 2?4+ az+ b.

[ Board Term-1 2013]

We have p(z) =2+ az+b

Since a and b, are the zeroes of polynomial, we get,

Product of zeroes, ab =b=>a=1

Sum of zeroes, at+b=—a=>b=—2a=-2

If @« and 3 are the zeroes of the polynomial
fx):ﬁ—fiw—i— k, find the value of k, such that
o’ + 32 = 40.

[ Board Term-1 2015]

We have fz) =2 =6+ k
, _ b _ (=6
Sum of zeroes, a+3 == =1 =6
_c_k_
Product of zeroes, o =,=1= k

Now o+ p? =(a+BY—2aB =40
(6} — 2k =40

36 —2k =40
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Chap 2
-2k =4
Thus k=-2
58. If one of the zeroes of the quadratic polynomial

59.

60.

f(z) = 142" — 42Kz — 9 is negative of the other, find
the value of ‘k’.
[ Board Term-1 2012]

We have flz) = 142° — 42Kz — 9

Let one zero be o, then other zero will be —a.

Sum of zeroes o+ (— (x) =0.

Thus sum of zero will be 0.

0 = Coefficient of z

Sum of zeroes =—
Coefficient of 27

42K
0=-" =— 3k

Thus k= 0.

L find

29

If one zero of the polynomial 22°+ 3z+ X\ is
the value of X\ and the other zero.

[ Board Term-1 2012]

Let, the zero of 22° + 3z + X\ be 1 and (3.

2
c 1a _ X
Product of zeroes e 5@ =5
or, B =X
1 __3
and sum of zeroes —~,5+03 =—5
2 2
-3 _1_
o P=mgg=2
Hence XN=p=-2

Thus other zero is —2.

If o and (3 are zeroes of the polynomial flz)= Z—x—k
, such that « — 3 =9, find k.

[ Board Term-1 2013, Set FFC ]
We have f(z) =22—2z—k
Since « and 3 are the zeroes of the polynomial, then

_ Coefficient of =
Coefficient of 2*

()

a+p3 =1

Sum of zeroes, a+ 3 =

Polynomials

61.

62.

Page 31

Given a—03 =9

Solving (1) and (2) we get « =5 and B =—4

3 — Constan term
Coefficient of 22
or o =—k

Substituting o =5 and 3 =— 4 we have

(5)-1) =~ k
Thus k=20
If the zeroes of the polynomial 2”4+ pz+ ¢ are double
in value to the zeroes of 22° — 5z — 3, find the value
of p and q.
[ Board Term-1 2012, Set-39 ]

We have flz) =24 523

Let the zeroes of polynomial be o and 3, then

5

Sum of zeroes a+fB = 9

Product of zeroes

According to the question, zeroes of 7+ px+ q are
2a0 and 203.

Sum of zeros, 200+ 28 = _Tp
2(a+ B) =—0p
Substituting o+ 3 =3 we have
5 — —
2 X § =—0D
or p =—5
Product of zeroes, 20203 :%
4aB =¢
Substituting o =—2 we have
-3
Ix 5" =4
—6 =g

Thus p =—5 and ¢=—6.

If « and B are zeroes of 2% — (k—6)z+2(2k—1), find
the value of £ if a4+ = %046.
[ KVS Practice Test 2017 ]

We have p(2) =2 —(k—6)z+2(2k— 1)
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63.

64.

Since a, (3 are the zeroes of polynomial p(z), we get

a+f =—[—(k—6)]: k—6

af = 2(2k- 1)
_1
Now a+0 —EOLB
2(2k—1)
Thus k+6 =5
or, k—6 =2k—1
k=—5

Hence the value of k is —5.

Download 20 Set Sample Papers Free PDFs for all Subject from
www.cbse.online

THREE MARKS QUESTIONS

Find a quadratic polynomial whose zeroes are
reciprocals of the zeroes of the polynomial
f(x) = ar®+br+c,a+ 0, c+ 0.

[Board 2020 Delhi Standard]

Let o and  be zeros of the given polynomial
ar’ + bz + c.

a+0 :—% and of :g

Let & and § be the zeros of new polynomial then we

have

_1,1_B+a
Sum of zeros, s 704+B oB
—& _=b
1.1 _1 _a
Product of zeros, p = o« B Tof o

Required polynomial,

g(z) =27 —sz+p

g(z) :124—%33—#%
cg(z) = e+ bx+a
g (2) =c*+bz+a

Verify whether 2, 3 and } are the zeroes of the
polynomial p(z) = 22° — 1127 + 172 — 6.
[ Board Term-1 2013, LK-59 ]

Polynomials

65.

66.

Chap 2

If 2, 3 and § are the zeroes of the polynomial p(z),
then these must satisfy p(z) =0

(1) 2, p(r) =22 — 1127+ 172 — 6
p(2) =2(2) — 112} +17(2)— 6
=16—-444+34—6
=50 —50
or p(2) =0
(2) 3, p(3) =23y — LL(3}+17(3)—6
=54—99+51 -6
=105 — 105
or p(3) =0
1) )

o)
Hence, 2, 3, and 1 are the zeroes of p(T)-

If the sum and product of the zeroes of the polynomial
a2’ — 5z + ¢ are equal to 10 each, find the value of '
and 'c'.
[Board Term-1 2011, Set-25]

We have flz) = ar’ — b5+ ¢
Let the zeroes of f(m) be a and (3, then,
-5_5

a

ofb ===

(=i =]

=

b126

Sum of zeroes

Product of zeroes off = %

According to question, the sum and product of the
zeroes of the polynomial f(z) are equal to 10 each.

Thus 5 =10 (1)
c _
and 5 =10 .(2)

Dividing (2) by eq. (1) we have

c _ —
5—1:>C—5

Substituting ¢ =5 in (2) we get a =4

Hence a =1 and ¢ =5.

If one the zero of a polynomial 32”7 — 8+ 2k+1 is
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67.

seven times the other, find the value of k.
[ Board Term-1 2011, Set-40]

We have flz) = 377 — 8z +2k+1
Let a and 3 be the zeroes of the polynomial, then

B =Ta
Sum of zeroes, a+pB :_<_ %)
a+70¢=80¢:§
S() o = é%
Product of zeroes, o X 7o = %
1 _ 2k+1
(3) =3
1 2k+1
Txg5 =779
T-1 =2
4 _ _2

Quadratic polynomial 22”7 — 3z+ 1 has zeroes as o
and 3. Now form a quadratic polynomial whose zeroes
are 3o and 33.

[ Board Term-2 2015]

We have flz) = 277 —3z+1
If o and 3 are the zeroes of 22> — 3z + 1, then

ath =" =3

O 0]

Sum of zeroes _-F

[=
b128

1

Product of zeroes of :% =5

New quadratic polynomial whose zeroes are 3a and
303 is,
p(1) = 2" — (3a+3B)z+ 3ax30
=2 = 3(a+B)z+ 9o

7 3(%)z+ 9(%)

T+

Il
Hw
w\@
No|©

=5(22" - 9z+9)

l\J\H

Polynomials

Page 33

Hence, required quadratic polynomial is (2$2 9z+9)

68. If o and 3 are the zeroes of the polynomial 6¢* — Ty + 2,

69.

1

find a quadratic polynomial whose zeroes are & and

[ Board Term-1 2011]

We have p(y) = 6y" = Ty+2

Sum of zeroes a+8 :—<_%> — %

Product of zeroes o =

Sum of zeroes of new polynomial g(y)

1ol _odh 767
a of 2 / 6 2
and product of zeroes of new polynomial ¢(y),
1 1 1
X T3 1 / 3 =3

The required polynomial is

9(2) =/ — Ty +3
P

Show that 1 and = are the zeroes of the polynomial
427+ 42— 3 and verify relationship between zeroes
and coefficients of the polynomial.

[Board Term-1 2011]

We have p(r) = 4774+ 4x—3

If 1 and 32 are the zeroes of the polynomial p(z),
then these must satisfy p(z) =0

=142-3=0
3\ _ 4(9 3y
and p<—§>—4<2)+4<72> 3
=9-6-3=0
1 3 .
Thus 9y 5 are zeroes of polynomial 4%+ 4z — 3.
_1 . 3_ 4, _-4
Sumofzeroesfg—éf 1= 7

Coefficient of z
Coefficient of 27
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70.

71.

72.

c(ly_3\_=3
Product ofzeroes—<2>< 2>_ 7

_ Constan term

= Verified
Coefficient of 22 erte

SUPPORT OUR MISSION

Click Here to Know About Mission

A teacher asked 10 of his students to write a polynomial
in one variable on a paper and then to handover the
paper. The following were the answers given by the
students :

20+3, 32+ Tr+2, 42°+3272+2, 43z +7,
Tr4+V7, 5 —Tr+2, 22°4+3-2,  bSz—1,

a’ + bP 4+ cx+d, 4+,

Answer the following question :
(i) How many of the above ten, are not

polynomials?

(ii) How many of the above ten, are quadratic
polynomials?

Ans : [Board 2020 OD Standard]

i x3+«/3x+7,212—|—3—§ and I—i—l are not
x x
polynomials.

(ii) 32°+ Tz + 2 is only one quadratic polynomial.

Find the zeroes of the quadratic polynomial 2* — 2V2z
and verify the relationship between the zeroes and the
coefficients.

Ans : [Board Term-1 2015]
[ %7 [
We have p(l’)l‘2—2x/§l’ =0
x(m—?ﬁ) =0 E;m
Thus zeroes are 0 and 2v/2.
Coefficient of z
S f 2vV2 =
i OF Zeroes V2 Coefficient of 27
Constan term
d duct of 0 ==
e PToGUet of Zeroes Coefficient of 7*
Hence verified
Find the =zeroes of the quadratic polynomial

52° + 82— 4 and verify the relationship between the
zeroes and the coefficients of the polynomial.

Ans : [Board Term-1 2013, Set LK-59]

We have p(z) =524+82—4=0

Polynomials

73.

74.

Chap 2

=52+ 10z—2z—4=0
= 5:E(J?—|— 2)—2(36—!— 2): 0
= (x+ 2)(5x— 2)

Substituting p(z) = 0 we get zeroes as —2 and 2.

Verification :
__9,2_-—-8
Sum of zeroes =— 2 + F=E
L 2\ —4
Product of zeroes = (— 2) X <5> =5
Now from polynomial we have
b Coefficientof z _ —8
S f _—_ == = —
i Of Zeroes a Coefficient of 22 5
Product of ¢ _ Constanterm _ 4
FOGUCE OF ZE10ES 7y Coefficient of * 5

Hence Verified.

If  and 3 are the zeroes of a quadratic polynomial
such that a+B8=24 and a—03=38. Find the
quadratic polynomial having o and 3 as its zeroes.

Ans : [Board Term-1 2011, Set-44]
We have at+fB =24 (1)
a—03 =8 -(2)

Adding equations (1) and (2) we have
20 =32 = a =16

Subtracting (1) from (2) we have
B =16 = § =8
Hence, the quadratic polynomial
p(z) = 2" = (a+B)z+ of
=2 — (16 + 8)x+ (16)(8)
=2’ — 242+ 128

If B and ~ are zeroes of the polynomial

62°+32° —5x+1, then find the value of
OLAJFBAJF,\‘A.
Ans : [KVS practice Test 2017, Board 2010]
We have p(z) = 62"+ 32— 52+ 1
Since «,3 and ~ are zeroes polynomial p(z), we have
__b__3__1
atBty =—C="% =73
0B +Pytra =£=-2
a 6
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Chap 2
and ocﬁﬁ{:—%:—%
1,11 _oB+pBy+na
Now a—Fg‘f—a— By
_ 656
—1/6 6 -1

75.

76.

7.

Hence o' +B7 '+~ =5.

When p(z)=2"+7z+9 is divisible by g(z), we
get (z+2) and —1 as the quotient and remainder
respectively, find g(z).

[Board Term-1 2011]

We have p(r) = P+ T72+9
q(z) =z+2
r(x) =—1
Now p(z) = o(x)a(x) + r()
P+ Tr+9 = g(z)(z+2)—1
or, g(r) = 12+$7_f;rlo
z+2)(x+5
:7( (IIQ) ) =745

Thus g(v) =2+5

Find the value for k for which * 4+ 102* + 252° + 15z + k
is exactly divisible by x4 7.

[Board Term 2010]

We have flz) = '+ 102" 4+ 2522 + 152+ k

If z+7 is a factor then —7 is a zero of f(z) and
r=—T satisty f(z)=0.

Thus substituting z=—7 in f(z) and equating to
zero we have,

(= 7)Y+ 10(=Tf +25(= TP+ 15(=T)+ k=0

2401 — 3430 + 1225 — 105+ k =0 = E!
3626 — 3535+ k —0 =

914k =0

k=—91

On dividing the polynomial 42" — 52° — 392% — = EJ,.
by the polynomial g¢(z), the quotient is 5 f
22 —3z—5 and the remainder is —5z+8. — o
Find the polynomial g(z).

[Board Term 2009]

Polynomials

78.

79.

Page 35

Dividend = (Divisor X Quotient) + Remainder
413" — 52" — 392" — 461 — 2
= g(:v)(:z2 —3z—5)+(—5z+38)
47" — 53° — 392° — 462 — 2+ 5r— 8
= g(x)(:vz —3z-75)
47" — 52 — 3927 — 41z — 10 = g(:z;)(:L2 —3z-5)

9(*)

9(z) = 427 + To+2

_ 47" — 528 — 3927 — 41z — 10
(28 — 3z —5)

Hence,

If the squared difference of the zeroes of the quadratic
polynomial f(z)= 2+ pr+ 45 is equal to 144, find
the value of p.

[Board 2008]

We have flz) = @+ pr+45

Let o and (3 be the zeroes of the given quadratic
polynomial.

ErmE
Sum of zeroes, a+B =—p ;
Product of zeroes af =45 Elbm
Given, (a =By =144

(a+BY—40f =144
Substituting value of a4+ (3 and of3 we get
(—py—4x45 =144
P — 180 = 144
P> = 144 + 180 = 324
Thus p =1++324 =+ 18

Hence, the value of p is = 18.

For Free PDFS of all sample papers visit
www.cbse.online

FOUR MARKS QUESTIONS

Polynomial 2!+ 72’ 4+ 72° + pr+ ¢ is exactly divisible
by 2*+ 7z+ 12, then find the value of p and q.
[Board Term-1 2015]

We have fla) =2+ 72+ 727+ px+ ¢

Now P4+ Tz+12 =0
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80.

r+4z+3r+12 =0

yr+4)+3(x+4) =0

(z+4)(z+3) =0
r=—4,—-3

Since f(z) = 1" + 72" + 72" + pr+ q is exactly divisible
by 2’4+ 72+ 12, then £=—4 and z=— 3 must be its
zeroes and these must satisfy f(z) =0

So putting x=—4 and z=—3 in f(z) and equating
to zero we get

f=4) s (—4)+7(—4P+7(—4f+p(—4)+¢ =0
256 — 448 + 112 —4p+q =0
—4p+¢—80 =0
4p—q =—80 (1)
f(=3): (=3 +T7(=3+T7(=3F+p(—3)+¢ =0
81 —-189+63—3p+¢q =0
—3p+qg—45 =0
3p—q =—45 -(2)

Subtracting equation (2) from (1) we have
p =—35
Substituting the value of p in equation (1) we have

4(~35)— q =— 80

—140 — ¢ =—-80
—q =140 -280
or —q =60
q =—60

Hence, p =— 35 and ¢ =— 60.

If a« and B are the zeroes of the polynomial
pgm) =22+ 52+k satisfying ~ the  relation,
o + B+ o3 = 2, then find the value of k.

Ans : [Board Term-1 2012]
We have p(r) = 207 + 5z + k
b __ /b
Sum of zeroes, a+p =— __<§>
Product of zeroes o = % - %

According to the question,

0L2+BQ+OLB :%

Polynomials

81.

Chap 2

o’ 432+ 208 — of :%
(a+b)*—af :%

Substituting values we have

=5y _k _21
() -2=%
E_25_21
2 4 4
k_4_
g =471
Hence, £ =2
If o« and (3 are the zeroes of polynomial

p(r)= 32> + 22+ 1, find the polynomial whose zeroes
oo g L=0 B.
1+a 1+0

[Board Term-1 2010, 2012]

We have p(r)= 3774+ 2241

Since o and (3 are the zeroes of polynomial 32° 4 2z + 1
, we have

a+0 :f%

and o :%
Let o, and B, be zeros of new polynomial ¢(z).

Then for ¢(z), sum of the zeroes,

_1- 1-8
oy + 031 —1+§+1+B
~(l—a+B-af)+(1+a—-B—ab)
- (1—|—0L)(1+B)
2208  2—3%

TItafBtoB 1-247

For ¢(z), product of the zeroes,

_[l=ajl=8
- 1+u]1+B

(=) -8)
(I+ o)1 +B)

1l—a—-0B+aop
T 1l+a+B+aB

06161
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Chap 2

82.

1 —(a+p)+aB
I+ (atpB)toB

_L+3+d

w\w‘w\m

Hence, Required polynomial
q(2) = 2 — (ou+B1) 22+ auby
=2 —22+3

If o and (3 are the zeroes of the polynomial 2* + 4z + 3,
find the polynomial whose zeroes are 1 + = and 1 + 5

Ans : [Board Term-1 2013]

We have p(z) = P4+ 4x+3

Since a and (3 are the zeroes of the quadratic
polynomial 2° 4+ 42+ 3,

So, a+p3 =—4

and a =3
Let o; and (3; be zeros of new polynomial ¢(z).

Then for ¢(x), sum of the zeroes,

uﬁﬁ1:1+%+l+%

_aB+pB+af+o’
— 5

_ o’ + 3%+ 208

_ o
(@B (=Y 16
T 3 3

For ¢(z), product of the zeroes,

= 8)

Hence, required polynomial
g(2) = 2 — (i +B1) 2+ s

()

Polynomials

83. If «

84. If 3 and § are

Page 37

= 3(3¢°— 162+ 16)

and {3 are zeroes of the polynomial
p(z) =62 —5z+ k such that a—B =1, Find the
value of k.

Ans : [Board 2007]

We have p(r) = 62" — 5z + k

Since a and § are zeroes of

p(r) = 62> — bz + k,

Sum of zeroes, o+ :_<%5> = % (1)
Product of zeroes of :% -(2)
Given a—p = % (3)

1

Solving (1) and (3) we get a=75 and =3 and
substituting the values of (2) we have

_k_1 1
B =F=3x3

Hence, k£ = 1.
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zeroes of the polynomial
(a2—|— a)zz—|— 61x+ 6a. Find the value of 3 and «.

Ans :

We have p(z) :(a2+ a)xz+61x+6
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Since 3 and % are the zeroes of polynomial, p(z) —922_ 9% )
2
1 61

Sum of zeroes, +5 ==

’ SR e —4-5=—1

B*+1  —61 1,1 _a+B 2 4
on 8  d+a (i) atB T a8 ]
Product of zeroes Bl = 26a (iif) (o= B)2 =(a— )2 —4af
8 a+a
4x5
__6 —92_
or, 1 47‘&i;‘I 2
a+1=6 4-10=-6
v 1,1 B -1 4
== 5 —_— _— = = = =
a (iv) o2 + 3? (OLB)2 (%)2 25
Substituting this value of a in (1) we get P s
(¥) (0*+8%) = (o B} — 3a(a +8)
B+1_ —61 __61 -
§ 5+5 30 =2'-3xg5x2=8-15=-7
3082+ 30 =— 618 Beware of Fake (Paid) Books Marketing Videos on

Youtube and Fake Book Reviews on Amazon
303%+613+30 =0

Click Here To Check Fake Marketing Reality
5 —61+ /(=61 —4 % 30 x 30

Now

2 x 30 We have provided you with free PDF of this book which is far
better than the books available in the market.
_—61+ ?g)ﬂ — 3600 No Need to Buy Question Bank or Sample Papers.
—61 + 11
60

ThusBz_T5 or_T6
=5
6

85. If o and (3 are the zeroes the polynomial 22” — 4z + 5,
find the values of

Hence, a =5, = 7%6

. 9 9 .y 1 1
(i) o +B (II)E+E
. 1 1
(iif) (o — By (iv) o + 5
(V) CXQ‘% B?
Ans : [Board 2007]
We have p(z) =22° —42+5
If o and 3 are then zeroes of p(z) = 22°— 42+ 5,
then
(=% =
atpo b _CYH_, F
a 2 =
b169
_c_5
and o3 = T =75
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CHAPTER 3

PAIROFLINEAREQUATIONIN TWOVARIABLES

1.

ONE MARK QUESTIONS

MuLTIPLE CHOICE QUESTIONS

The value of k for which the system of linear equations
z+ 2y =3, bx+ ky+ 7 = 0 is inconsistent is

14 2
(a) 3 (b) 5
(¢) 5 (d) 10
Ans : [Board 2020 OD Standard]
We have z+2y—3 =0
and Sr+ky+7 =0

If system is inconsistent, then

a _boya

153 o b2 Co
From first two orders, we have

1 _2 _

=1 = k=10

Thus (d) is correct option.

The value of k for which the system of equations
4+ y—4=0 and 22+ ky = 3, has no solution, is

(a) —2 (b) # 2
(c) 3 (d) 2
Ans : [Board 2020 Delhi Standard]
We have z+y—4 =0
and 20+ ky—3 =0
a _1 b _ 1 a_—4_4
Here, al_Q’bg_kandcg_—S_S

Since system has no solution, we have

a _bga
Qo b2 Co

+

[SCIS

DO —
=

szkai%

Thus (d) is correct option.

For which value(s) of p, will the lines represented by
the following pair of linear equations be parallel

3x—y—5=0
6x—2y—p =0
(a) all real values except 10 (b) 10
(c) 5/2 (d) 1/2
Ans :

We have, 3z—y—5 =0

and 6r—2y—p =0
Here, m =3, =—1,¢, =—5

and ap =6,bp =—2, ¢ =—p
Since given lines are parallel,
a _b 4o
(053 b2 Co
-1 =5
T,

pFhXx2=p+F10

For all sample papers visit www.chse.online

The 2 digit number which becomes ¢ th of itself when
its digits are reversed. The difference in the digits of
the number being 1, then the two digits number is

(a) 45 (b) 54
(c) 36 (d) None of these
Ans :

If the two digits are z and y, then the number is
10z+y.

Now  2(10z+7) = 10y+=

6
Solving, we get 44x+ 55y
z _5
y 4

Also z— y = 1. Solving them, we get =5 and y = 4.
Therefore, number is 54.

Add 9461443210 or 9530143210 in Your Class Whatsapp Group to Get All Subject Free PDFs.


https://ncertpdf.in/cbseonline
https://ncert.info/c183
https://ncert.info/c184
https://ncert.info/c185
https://ncert.info/c186
http://www.cbse.online

Page 40

For More Subjects visit www.cbse.online

Thus (b) is correct option.

In a number of two digits, unit’s digit is twice the tens
digit. If 36 be added to the number, the digits are
reversed. The number is

(a) 36 (b) 63
(c) 48 (d) 84

Let x be units digit and y be tens digit, then number
will be 10y + =

Then, r =2y (1)

If 36 be added to the number, the digits are reversed,
i.e number will be 10x+ y. a.

10y+ 2436 =10z+ y

9r—9y = 36
z—y =4 (2
Solving (1) and (2) we have =8 and y=14.

Thus number is 48.
Thus (c) is correct option.

For all sample papers visit www.chse.online

If3x+4y:x+2y=9:4, then 3z+ 5y:3z— y is equal
to
(a) 4:1 (b)1:4

3z+4y 9

r+2y 4

Hence, 122+ 16y = 9x+ 18y

or 3z =2y
v =2
3Y

Substituting x = gy in the required expression we
have
3x3y+5y _ Ty _ 7
o = =-="T1
3z3y—y y 1

Thus (c) is correct option.

A fraction becomes 4 when 1 is added to both the
numerator and denominator and it becomes 7
when 1 is subtracted from both the numerator and
denominator. The numerator of the given frac gz m

(a) 2 (b) 3
() 5 (d) 15

Pair of Linear Equation in Two Variables Chap 3

Let the fraction be %,

Tl =4 - =yt (1)
-1 —
and ;_1 =7 = z=Ty—6 -(2)

Solving (1) and (2), we have z = 15, y =3,
Thus (d) is correct option.

x and y are 2 different digits. If the sum of the two
digit numbers formed by using both the digits is a
perfect square, then value of x4 y is
(a) 10 (b) 11
(c) 12 (d) 13

The numbers that can be formed are zy and yz.
Hence, (10z+ y) + (10y+ z) = 11(z+ y). If this is a
perfect square than z+ y= 11.

The pair of equations 3°"% = 81, 81 ¥ = 3 has

(a) no solution

b) unique solution

(
(¢) infinitely many solutions
(

d) s=24y=1%

Given, 3" =81
3z+y _ 34
and 81" =3
34(z—y) — 3]
A(z—y) =1
1
T—y =7 .(2)
Adding equation (1) and (2), we get
1 _ 17
20 =44+ 1=
_17 _ 51
T =3 —28
From equation (1), we get
_15 _47
8 78

Thus (d) is correct option.

10. The pair of linear equations 2kz+ 5y =7, 62— by = 11
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has a unique solution, if

(a) k+—3 (b)ki%
(¢) k#5 (@) k+ 2
Ans :

Given the pair of linear equations are

2kz+5y—7 =0

and 6x—b5y—11 =0
On comparing with

axr+by+c =0

and  ar+ bhy+c =0
we get, a =2k, bh=5,a=—717
and ay =6, b=—5,c=—11
For unique solution,

a4 b

[¢5} + b,

2k 5

S T =5

k_

g_i 1

kE#+-3

Thus (a) is correct option.

For all sample papers visit www.cbse.online

and

The pair of equations
—3z—6y+1=0 has
(a) a unique solution

T+2y+5=0

(b) exactly two solutions

(c) infinitely many solutions
(d) no solution

Ans :

Given,equations are

T+2y+5 =0

and —3z—6y+1=0
Here, a = 1,b1 :2, g =5
and Gy =—3, by =—6,c =1
o __1 b _ 2_ 1 a_5
Now & T35, T 6 3 1

Now, we observe that

Pair of Linear Equation in Two Variables

12.

13.

Page 41

a _b 4 a
[¢5} by Co

Hence, the pair of equations has no solution.
Thus (d) is correct option.

If a pair of linear equations is consistent, then the
lines will be

(a) parallel
(b) always coincident

(c) intersecting or coincident

(d) always intersecting

Ans :

Condition for a consistent pair of linear equations
@ o b
[¢5} > b,

[intersecting lines having unique solution]

@ _b _a

and =71 = [coincident or dependent]
053 b2 Co

Thus (c) is correct option.

The pair of equations y =0 and y =— 7 has
(a) one solution

(b) two solutions

(c) infinitely many solutions
(d) no solution

Ans :

The given pair of equations are

y =0y =-7

ot

@)

=

The pair of both equations are parallel to z-axis and
we know that parallel lines never intersects. So, there
is no solution of these lines.

Thus (d) is correct option.
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The pair of equations z=a and y= b graphically
represents lines which are
(a) parallel (b) intersecting at (b, a)

(c) coincident (d) intersecting at (a, b)

The pair of equations

T =a
and y=>=
Yy
i (a b) ib
X 0 X
v

Graphically represents lines which are intersecting at
(a,b).
Thus (d) is correct option.

For all sample papers visit www.cbse.online

For what value of %k, do the equations 3z— y+8 =10
and 6z — ky =— 16 represent coincident lines ?
1 1
(a) 5 (b) —5
(c) 2 (d) -2

Given, equations,
3x—y+8 =0
and 6z—ky+16 =0

Condition for coincident lines is

o _b _a

" h o (1)
Here, a =3,bp =—1,¢, =8
and a =6,bp =—k,co =16

From equation (1),

|

7=
DO —

Pair of Linear Equation in Two Variables

16.

17.

Chap 3
k=2
Thus (c) is correct option.

If the lines given by 3z+ 2ky =2 and 22+ 5y+1=0
are parallel, then the value of k is

2
(a) -2 (b) 2
1
(c) 1 (a) 3
We have 3z+2ky—2 =0

and 2z+5y+1 =0

Condition for parallel lines is

o _b o ;
o = b + o ..(1)
Here, a =3,bp =2k,c; =—2
and a; =2,bp =5,60 =1

From equation (i), we have

3 _2k , —2
275 T
Considering, % = % % + _T2 in any case
_15
k= 4

Thus (c) is correct option.

The value of ¢ for which the pair of equations
ct—y=2 and 6z— 2y = 3 will have is

(a) 3 (b) =3

(c) —12 (d) no value

The given lines are, cx—y =2

and 6x—2y =3
Condition for infinitely many solutions,

@ _b _a ~
o b o (1)

Here, am=c,b=—1¢=-2
and ar =6,by =—2, 0o =—3
From equation (i),% ::—% = :_g

c _1
Here, € =3

¢ _2
and =3
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c =3
c =4

Since, ¢ has different values.

and

Hence, for no value of ¢ the pair of equations will have
infinitely many solutions.

Thus (d) is correct option.

One equation of a pair of dependent linear equations
—b5x+ 7y = 2 The second equation can be

(a) 102+ 14y+4=0 (b) —10z—14y+4=0
(c) —10z+14y+4=0 (d) 10z—14y=—4
Ans :

For dependent linear equation,

a _b _«a
[¢5} by Co

Checking for option (a):

) 7
10 714

o 4 by So, option (a) is rejected.
Ao bz

Checking for option (b):

=5 4 T

—10 —14

So, option (b) is also rejected.
Checking for option (c):

=5 _ T L =2
—-10 — 14 > 4

So, option (b) is also rejected
Checking for option (d):

-5 _ 7
4

=2
!

10 -1
Thus (d) is correct option.

If x=a and y= b is the solution of the equations
r—y=2 and z+ y =4, then the values of a and b
are, respectively

(a) 3and5 (b) 5and 3
(¢) 3and1 (d) —land —3
Ans :

Since, £ = a and y = b is the solution of the equations
x—y =2 and x+ y = 4, then these values will satisfy
that equation

a—b =2 (1)
and a+b =4
Adding equations (1) and (2), we get

2a =6

Pair of Linear Equation in Two Variables

20.

21.
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a =3
Substituting ¢ = 3 in equation (2),we have
3+b=4=0b=1
Thus ¢ =3 and b = 1.

Thus (c) is correct option.

Beware of Fake (Paid) Books Marketing Videos on
Youtube and Fake Book Reviews on Amazon

Click Here To Check Fake Marketing Reality

We have provided you with free PDF of this book which is far
better than the books available in the market.

No Need to Buy Question Bank or Sample Papers.

Aruna has only ¥ 1 and ¥ 2 coins with her. If the total
number of coins that she has is 50 and the amount of
money with her is ¥ 75, then the number of ¥ 1 and
¥ 2 coins are, respectively

(a) 35and15
(¢) 15and 35

(b) 35and 20
(d) 25and 25

Ans :
Let number of ¥ 1coins = z
and number of T 2 coins = y

Now, by given conditions,
r+y =50 (1)
Also, zXx14+yx2 =75
z+2y =75 (2)
Subtracting equation (1) form equation (2), we get
(z+2y) — (z+y) =75—-50
y =25
From equation (i), z = 75 — 2z(25)
Then, T =25
Thus (d) is correct option.

The father’s age is six times his son’s age. Four years
hence, the age of the father will be four times his son’s
age. The present ages (in year) of the son and the
father are, respectively.

(a) 4and 24 (b) 5and 30
(c¢) 6and 36 (d) 3and 24
Ans :

Let the present age of father = x years

and  the present age of son = y years

Four years hence, it has relation by given condition
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(z+4) =4(y+4)
r—4y =12 (1)

As the father’s age is six times his son’s age, so we
have

z =06y -(2)

Putting the value of z from equation (2) in equation
(1), we get

D1 <A
6r—4y =12
2y =12 IElc203
y =6

From equation (1),z =6 X 6

Then, z =36

Hence, present age of father is 36 year and age of son
is 6 year.

Thus (c) is correct option.

For all sample papers visit www.chse.online

Assertion : Pair of linear equations : 92+ 3y + 12 =0,

8z+ 6y + 24 = 0 have infinitely many solutions.

Reason Pair of linear equations az+ biy+ ¢

= 0and a;z+ byy+ co = 0 have infinitely many solu-

tions, if & = bh_a

(153 bg Co

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion
(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.
(d) Assertion (A) is false but reason (R) is true.

From the given equations, we have

9 _3_12
18 76 24
1 1_ 1. a_b_a

5 =5 =45 l€, +=

Both assertion (A) and reason (R) are true and reason
(R) is the correct explanation of assertion (A).

Thus (a) is correct option.

Assertion : 2+ y—4 =0 and 2z+ ky— 3 =0 has no
solution if k= 2.

Reason : ¢;z+ biy+ ¢ =0 and axz+ bhy+ co =0 are

Pair of Linear Equation in Two Variables
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25.

26.

27.

28.

Chap 3

consistent if L = ﬁ
Qo kg

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion
(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.

(
(d) Assertion (A) is false but reason (R) is true.

For assertion, given equation has no solution if

1 1, —-4. 4 EARE
2= Fr T —gle3
[=]s
c205
= 2[% + %holds]
Assertion is true.

Both assertion (A) and reason (R) are true but reason
(R) is not the correct explanation of assertion (A).

Thus (b) is correct option.
FILL IN THE BLANK QUESTIONS

If the lines intersect at a point, then that point gives
the unique solution of the two equations. In this case,
the pair of equations is ..........

consistent

An equation whose degree is one is known as a
equation.

linear

If the lines are parallel, then the pair of equations has
no solution. In this case, the pair of equations is Bl

inconsistent

A pair of linear equations has .......... solution(s) if it is
represented by intersecting lines graphically.

unique

Every solution of a linear equation in two
variables is a point on the .......... representing it.

Opg-A0]
E-.F
1 %
line [=
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If a pair of linear equations has infinitely many
solutions, then its graph is represented by a pair of
.......... lines.

coincident

A pair of linear equations is .......... if it has no solution.
Ans : ;

inconsistent

A pair of .......... lines represent the pair of
linear equations having no solution.

Ans : E g
parallel "

c213

If a pair of linear equations has solution,

either a unique or infinitely many, then it is said to
be ..........
Ans :

consistent

If the equations kx—2y=3 and 3z+y=5
represent two intersecting lines at unique point, then
the value of k is ........... .

Ans :

For unique solution
a4 b
[¢5} + b,

Here, a;, =k, by =— 2,0, =3 and b, =1

k 2
Now g :rt—T
or, k +—6

VERY SHORT ANSWER QUESTIONS

Find whether the pair of linear equations y =0 and

y=—">5 has no solution, unique solution or infinitely
many solutions.
Ans :

The given variable y has different values. . )
Therefore the pair of equations y=0 and Zif
y =— b has no solution. c101

If am = bl, then find whether the pair of linear
equations ax+by=c¢ and Ilz+my=n has no
solution, unique solution or infinitely many solutions.

y
Ans :

Since, am = bl, we have

Pair of Linear Equation in Two Variables
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+

3o

b
m

)

Thus, az+ by = ¢ and lz+ my = n has no solution.

If ad # bc, then find whether the pair of linear
equations az+ by = p and cx+ dy = ¢ has no solution,
unique solution or infinitely many solutions.

Ans :

b

Since d

ad:»’:bcor%qE

Hence, the pair of given linear equations has
unique solution.

Two lines are given to be parallel. The equation of one
of the lines is 4z+ 3y = 14, then find the equation of
the second line.

Ans :

The equation of one line is 42+ 3y = 14. We ,I,EI o

know that if two lines a;z+ by + ¢, =0 and ]
asx~+ byy+ ¢ = 0 are parallel, then

c104

o _b o

053 b2 Co

4 _ 3006 _4_12
or w6 5,379

Hence, one of the possible, second parallel line is
122+ 9y = 5.

SUPPORT OUR MISSION

TWO MARKS QUESTIONS

Find the value(s) of k so that the pair of equations
z+ 2y =5 and 3z + ky+ 15 = 0 has a unique solution.

Ans : [Board 2019 OD]
We have z+2y—5=0 (1)
and 3z+ky+15 =0 (2)

Comparing equation (1) with a;z+ biy+ ¢, =0, and
equation (2) with ayz+ byy+ ¢ =0, we get

a1:1,a2:3,b1:2,b2:k,01:—53,nd02:15

Since, given equations have unique solution, So,

EAERE
LIS by o,
as b2 ‘E—
1 9 c216
1.e. g +* E
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kE #+6
Hence, for all values of k except 6, the given pair of

equations have unique solution.

If 22+ y=23 and 4x—y=19, find the value of
(5y —2z) and (7 — 2).

[Board 2020 OD Standard]
We have 20+y =23 (1)
dr—y =19 -(2)

Adding equation (1) and (2), we have
6z =42 = z =7
Substituting the value of z in equation (1), we get
l4+y =23
y=23-14 =9

Hence, 5y—2z =5 X9-2X7
=45-14 =31

Y _9_9 o _9-14 -5

and p 2_7 2 = =

Find whether the lines represented by 22+ y = 3 and
4x+ 2y = 6 are parallel, coincident or intersecting.

[Board Term-1 2016, MV98HN3]

Here a1:2,b1:1,01:—3 and G;1:4,b2:2,02:—6

If o _b_a
053 b2 Co
=T =1
then the lines are parallel. o
EARE
Clearly % = % = % c105

Hence lines are coincident.

Find whether the following pair of linear equation is
consistent or inconsistent:

3z+2y=8, 6z—4y=9

[Board Term-1 2016]

Wi 3 2
e have g + I
~ a 4 by
ie., 0 * by

Hence, the pair of linear equation is consistent.

For all sample papers visit www.chse.online
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Is the system of linear equations 24+ 3y —9 =0 and
4x4 6y — 18 = 0 consistent? Justify your answer.

[Board Term-1 2012]
For the equation 2x+4 3y — 9 = 0 we have
a =2,bb=3and ¢g=—9
and for the equation, 4z + 6y — 18 = 0 we have
ay =4,bb=06 and ¢, =—18

a
Here 2=
[¢5}

_1
2

b

2

oW NI\

1
2

c
and - =

=9
Co — 18 2

|

c b c
Thus 4 =A="
Co bz Co

Hence, system is consistent and dependent.

Given the linear equation 3z + 4y = 9. Write another
linear equation in these two variables such that the
geometrical representation of the pair so formed is:

(1) intersecting lines
(2) coincident lines.
[Board Term-1 2016, Set-O4YP6G7]

(1) For intersecting lines % + b
053 b2

So, one of the possible equation 3z — 5y = 10

(2) For coincident lines % = bh_a
[05] b2 Co

So, one of the possible equation 6z+ 8y = 18

For what value of p does the pair of linear equations
given below has unique solution ?

dz+ py+8 =0 and 22+ 2y+ 2 =0.
[Board Term-1 2012]

=154 =
We have dz+py+8 =0
e
2z+2y+2 =0 €109
The condition of unique solution, % * %
2 2
4P 2D
Hence, 2?&2 0r1i2

Thus p #+ 4. The value of p is other than 4 it may be

For what value of k, the pair of linear equations
kr—4y =3, 6z— 12y =9 has an infinite number of
solutions 7

[Board Term-1 2012]
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We have kr—4y—3 =0 o _b 4o
(053 b2 Co
and 6rxr—12y—9 =0
E _3_.-1
where, a=Fkb =4,¢=—3 or, 12 _Eif_2
a="06,0p =—12,c,—9 From%:%wehavek2:36:>ki6
Condition for infinite solutions: 3 1
From 3 #+ —= we have k + 6
o _b_a ko2
(053 - b2 - Co
Thus k=—6

46.

47.

k_ -4 _3
6 —-1279
Hence, k=2
For what wvalue of k  2z+3y=4 and

(k+2)z+6y=3k+2 will have infinitely many
solutions 7

Ans : [Board Term-1 2012]

We have 22+3y—4 =0

and (k+2)z+6y—(3k+2) =0
Here a, =2,b,=3,¢c,=—4

and ay = k+ 2,0, =6,¢3 :—(3k—|— 2)
For infinitely many solutions

@ _bh_a

053 o b2 Co

2 _3_ 4
o5 F+2 T 6 3k+2
2__3
From m =% we have

3(k+2)=2x6=>(k+2)=4=>k=2

Fromé— 4

6=3Fr2 we have

3(3k+2)=4x6=> 3k+2)=8=>k=2
Thus k=2

For what value of %k, the system of equations
krx+3y=1, 122+ ky = 2 has no solution.

Ans : [Board Term-1 2011, NCERT]

The given equations can be written as
kx4+3y—1=0 and 122+ ky—2=10

Here, a =kb=3,c=—-1
and Qo :12,b2:k702:—2 ClPy, A
The equation for no solution if E|"~1'?-2--1-
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. Solve the following pair of linear equations by cross

multiplication method:

z+2y =2

r—3y =7
Ans : [Board Term-1 2016]
O] 400]
We have z+4+2y—2 =0 5
r—=3y—7 =0 E'.c133 '

Using the formula

z _ Yy _ 1
b162— bgCl CiQy — Coy ale— G,le
T o Y N 1
we have 4-6 —2+7 —-3-2
r _Yy_—1
—-20 5 5
x _—1 _
=5 =4
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y _ -1 -
5=5 v=-1
49. Solve the following pair of linear equations by

substitution method:

3z4+2y—7 =0
dr+y—6 =0
[Board Term-1 2015]
We have 3x+2y—7 =0 (1)
dz+y—6 =0 .(2)

From equation (2), y =6—4zx (3)
Putting this value of y in equation (1) we have

32+ 2(6— 47)~7 =0

30+12—82—7 =0 e
5—bx =0 E;13'4
5 =5
Thus z =1

Substituting this value of z in (2), we obtain,
y=6—4x1=2

Hence, values of z and y are 1 and 2 respectively.
For all sample papers visit www.cbse.online
50. In the figure given below, ABCD is a rectangle. Find

the values of z and y.
[Board Term-1 2012, Set-30]

D T+y c
T—y 16
A 22 B

From given figure we have
r+y =22 (1)
and z—y =16

Adding (1) and (2), we have

Pair of Linear Equation in Two Variables
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2z =38
z =19
Substituting the value of z in equation (1), we get
19+y =22
y =22-19=3

Hence, z =19 and y= 3.

Solve : 99z4 101y =499, 101xz+ 99y = 501

[Board Term-1 2012, Set-55]

We have 992+ 101y =499 (1)
101z + 99y = 501 .(2)
Adding equation (1) and (2), we have
200z + 200y = 1000

T+y =5 -(3)

Subtracting equation (2) from equation (1), we get
—2z4+2y =-—2

z—y =1 ..(4)

Adding equations (3) and (4), we have

2 =6 > x =3

Substituting the value of z in equation (3),

we get
3+y =5=>y=2

Solve the following system of linear equations by
substitution method:

20—y =2
z+3y =15
[Board Term-1 2012]
We have 2e—y =2 (1)
z+3y =15 .(2)
From equation (1), we get y = 2x— 2 (3)

Substituting the value of y in equation (2),
x4+ 6z—6 =15

or, Tx =21 =2 =3

Substituting this value of = in (3), we get
From equation (1), we have

y=2x3-2=4
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z=3and y=4

Find the value(s) of k for which the pair of Linear
equations kz+y= d* and z+ ky=1 have infinitely
many solutions.

[Board Term-1 2017]

We have kr+y =K
and x+ky =1

o _k bh_lo_K

16, K 1

For infinitely many solution

@m _b_a

Qs by ¢

E==x1

For all sample papers visit www.cbse.online
THREE MARKS QUESTIONS

Solve the following system of equations.
47 47

e 110— ——162, ,y +0
+ y + Y T,y
We have ——|—% =110
47 21 _
Tty =6
Let += u and § = v. then given equation become
21u+47v =110 (1)
and ATu+ 21y = 162 (2)

Adding equation (1) and (2) we get
68u+ 68v = 272

ut+v =4 (3)
Subtracting equation (1) from (2) we get
26u — 26v = 52
u—v =2 . (4)

Adding equation (3) and (4), we get
2u =6 = u =3
Substituting v = 3 in equation (3), we get v= 1.

Pair of Linear Equation in Two Variables
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Thus z=+=% and y=+=1=1

A fraction becomes + when 2 is subtracted from the
numerator and it becomes 3 when 1 is subtracted
from the denominator- Find the fraction.

[Board 2019 Delhi]

Let the fraction be % According to the first condition,
L4 e, [:]
5 X

rx—2 _ 1
y - 3 =
c221
3r—6 =y
y =32z—6 (1)
According to the second condition,
1
y—1 2
20 =y—1
y =2z+1 .(2)

From equation (1) and (2), we have
3c—6 =22+1 = 2 =7
Substitute value of z in equation (1), we get
=3(7)— 6
=21-6 =15

. .7

Hence, fraction is 15"

In the figure, ABCDE is a pentagon with BE Il CD
and BC'Il DE. BC is perpendicular to CD. AB = 5 cm,
AE=5cm, BE =7 cm, BC=z—yand CD = x+ .
If the perimeter of ABCDE is 27 cm. Find the value
of x and y, given z, y #+ 0. DAL

A

C D
[Board 2020 SQP Standard]

We have redrawn the given figure as shown below.
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A
5cm 5cm
B 7cm 5
(z-y)

C D

(z+y)

We have CD = BE
xt+y =7 (1)

57.

Also, perimeter of ABCDE is 27 cm, thus
AB+ BC+ CD+ DE+ AE =27
S+(z—y+(@+y +(@—y) +5 =27
3r—y =17 .(2)
Adding equation (1) and (2) we have
dr =24 = z =6
Substituting £ = 6 in equation (1) we obtain
y=7T—2z=7—-6=1
Thus z =6 and y = 1.
Half the perimeter of a rectangular garden, whose

length is 4 m more then its width, is 36 m. Find the
dimensions of garden.

Ans : [Board Term-1 2013]

Let the length of the garden be x m and its width be
ym.

Perimeter of rectangular garden CIFy: AL
p =2(z+y) [Of
Since half perimeter is given as 36 m, o
(z+y) =36 (1)
Also, T =y+4
or z—y =4 -(2)
For z+y =36
y=36—1z
T 20 24
Yy 16 12
For r—y =4
or, y=z—4

Pair of Linear Equation in Two Variables
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z 10 16 20

y 6 12 16

Plotting the above points and drawing lines joining
them, we get the following graph. we get two lines
intersecting each other at (20, 16)

16 + Scale unit
144+ 1sq=2m
12+
10 +

N =~ O 00

2 4 6 8 10121416 18202224 =

Hence, length is 20 m and width is 16 m.

Given the linear equation 2z+ 3y—8 =0, write
another linear equation in two variables such that the
geometrical representation of the pair so formed is :

(a) intersecting lines
(b) parallel lines
(c) coincident lines.

Ans : [Board Term-1 2014, Set-B]
Given, linear equation is 2z+ 3y —8 =0 (1)
(a) For intersecting lines, LIRS by

Ay bg

To get its parallel line one of the possible equation
may be taken as

5z+2y—9 =0 (2)
s, @b
(b) For parallel lines, o = b, + . |
(=152 =]
One of the possible line parallel to equation
(1) may be taken as =
cl14

6z+9y+7 =0

o . a_ b _c
(c) For coincident lines, -+ =1t ==L
[0%] b2 C

To get its coincident line, one of the possible equation
may be taken as

4rx4+6y—16 =0
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Solve the pair of equations graphically :
dr—y=4 and 3z+2y=14

Ans : [Board Term-1 2014
We have dx—y =4
or, y =4x—4 115
T 0 1
Y —4 0 4
and 3z+2y =14
T 0 2 4
Y 7 4 1

Plotting the above points and drawing lines joining
them, we get the following graph. We get two obtained
lines intersect each other at (2, 4).

16 1 drx—y=4

' 0 1
/(@ 2

vy

3 4

—_

3z+2y=14

Hence, z=2 and y = 4.

Determine the values of m and n so that the following
system of linear equation have infinite number of
solutions :

(Zm—-1)z+3y—5 =0
3z+(n—1ly—2=0

Ans : [Board Term-1 2013, VKH6FFC; 2011, Set-66

We have (2m—1)z+3y—5 =0 (1)
Here a; =2m—1,00=3,¢c,=—5
3z+(n—1y—2=0 .(2)

Pair of Linear Equation in Two Variables
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Here a2:3,b2:(n—1),02:—2

For a pair of linear equations to have infinite number
of solutions,

(OF 0]
o _b_a *
(053 b2 Co E
dm—1_ 3 5 c116
3 T n—1"2
or 2(2m— 1) =15 and 5(n— l)z 6
Hence, m :%,n:%

Find the values of o and {3 for which the following pair
of linear equations has infinite number of solutions :
204+ 3y="T7; 20z + (a+B)y = 28.

Ans : [Board Term-1 2011]

We have 2z+ 3y =7 and 2az+ (a+B)y = 28.
For a pair of linear equations to be consistent and

having infinite number of solutions,
=

o _b_a 3

(45 b2 Co

150
o

2 _ 3 _1
20 T a+PB 28
2 _ T

20 28

2007 =28x2 = o =4
3 _ 7

a+B 28

T(a+B) =28x3
a+B =12
B=12—a=12-4 =8
Hence a« =4, and 3 =8

Represent the following pair of linear equations
graphically and hence comment on the condition of
consistency of this pair.

z—5y==6 and 22— 10y = 12.

Ans : [Board Term-1 2011]
We have z—bHy =6 or z=5y+6

x 6 1 —4

Y 0 -1 -2
and 20— 10y =12 or x =5y+6

x 6 1 —4

Y 0 -1 -2
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Plotting the above points and drawing lines joining
them, we get the following graph.

Of #H0]
y
Y S
[El-=
cl18
1 r-5y="6
(6,0)°
z -5 4 -3 -2 -1 1 2 5 6 7 =z
=12 ] _
a1
4,2
cio ]
y/

63.

Since the lines are coincident, so the system of linear
equations is consistent with infinite many solutions.

For what value of p will the following system of
equations have no solution ?

(2p—Dz+(p—1ly =2p+1; y+32-1=0
[Board Term-1 2011, Set-28]

We have 2p—Dz+(p—1ly—(2p+1) =0
Here ¢y =2p—1,0=p—1 and ¢ :—(2p—|— 1)
Also 3z+y—1=0
Here s =3, =1and ¢, =—1

The condition for no solution is

ﬂ:ﬁicl

(45 b2 Co

2p3—1 :L_lwehave

From T

3p—3 =2p—-1
3p—2p =3—-1
p =2

2p+1

T we have

From p%l +

p—1+F2p+lor2p—p+F-1-1
p F-—2

2p—1 - 2p+1

3 T we have

From

2p—1 #+ 6p+3
4p # -4

Pair of Linear Equation in Two Variables

64.

65.

66.

Chap 3

pF—-1
Hence, system has no solution when p =2

Find the value of k£ for which the following pair of
equations has no solution :

r+2y=3,(k—Lz+ (k+ 1)y = (k+2).
[Board Term-1 2011, Set-52]
For x+2y=3 or x+2y—3 =0,
Lll:l,blZQ,Cl:*S
For (k—1)z+ (k+ 1)y = (k+2)
or (k—lyz+(k+1)y—(k—2)=0
agz(k—l),bzz(k+ 1),02:—(k+2)

. a b c
For no solution, - =+ +# -1
(45 bg Co

1 2 3
il ey Wl
1 2
Fromm iy we have
k+1 =2k—2
3=k
Thus k£ = 3.

Sum of the ages of a father and the son is 40 years. If
father’s age is three times that of his son, then find
their respective ages.

[Board Term-1 2015]
Let age of father and son be xz and y respectively.
z+y =40
z =3y
Solving equations (1) and (2), we get
z =30 and y= 10

Ages are 30 years and 10 years.
Solve using cross multiplication method:
dSr+4y—4 =0
z—12y—20 =0

[Board Term-1 2015]

We have 5e4+4y—4 =0 (1)
2—12y—20 =0 (2)
By cross-multiplication method,

z _ Y _ 1
bacy — bics Cay— oy biby— axby
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z _ Yy _ 1
R0 —48 ~ —4+100  —60—14
z  _Yy _ 1
—128 T 96 64
z 1 _
128 — 61 T =2
Yy _ 1 _—=3
and 96 ——61 YT 2

Hence, z = 2 and y:_TS

Don’t Take Printout of This PDF. Buy Hard Book at
Price Less then price of Printouts.
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67. The Present age of the father is twice the sum of the

ages of his 2 children. After 20 years, his age will be
equal to the sum of the ages of his children. Find the
age of the father.

Ans : [Board Term-1 2012, Set-39]

Let the sum of the ages of the 2 children be z and the
age of the father be y years.

Now y =2z

20—y =0 (1)
and 20+y =x+40

z—y =—20 -(2)

Subtracting (2) from (1), we get
z =20
From(1), y =2x=2x20=40

Hence, the age of the father is 40 years.

68. A part of monthly hostel charge is fixed and the

remaining depends on the number of days one has
taken food in the mess. When Swati takes food for
20 days, she has to pay Rs. 3,000 as hostel charges
whereas Mansi who takes food for 25 days Rs. 3,500
as hostel charges. Find the fixed charges and the cost
of food per day.

Ans : [Board Term-1 2016, 2015]

Let fixed charge be z and per day food cost be y
z+ 20y = 3000 (1)
z+ 25y = 3500 (2)

Subtracting (1) from (2) we have

Pair of Linear Equation in Two Variables

69.

70.

5y =500 = y =100
Substituting this value of y in (1), we get
z+20(100) = 3000

z = 1000

Thus z = 1000 and y = 100

Fixed charge and cost of food per day are Rs. 1,000
and Rs. 100.

Solve for z and y :

x 2y _
T3 =1

Ans : [Board Term-1 2015, NCERT]

We have

and

3x—y =9 -(2)

Subtracting equation (2) from equation (1), we have
by =—15 = y=—1

Substituting y =— 3 in eq (1), we get
3z+4(=3)=-6 =

SR

3z—12 =—6
3z =12—-6 = z =2

Hence x=2 and y=—3.

Solve the following pair of linear equations by the
substitution and cross - multiplication method :

8x+5by =9

3z+2y =4
Ans : [Board Term-1 2015, SYFH4D)]
We have 8x+5y =9
or, 8z+5y—9 =0 (1)
and 3z+2y =4
or, 3z+2y—4 =0 (2

Comparing equation (1) and (2) with az+ by+ ¢ =0,
a1:8,b1 :5,C]:—9

Add 9461443210 or 9530143210 in Your Class Whatsapp Group to Get All Subject Free PDFs.


https://ncertpdf.in/pur
https://ncert.info/c140
https://ncert.info/c141
https://ncert.info/c142
http://www.cbse.online

For More Subjects visit www.cbse.online

Page 54 Pair of Linear Equation in Two Variables Chap 3
and 02:3,b2 :2,62:—4 2a+7b :i (3)
By cross-multiplication method,

1
a: B y B 1 and da+4b =3 .(4)
bycr— bicy — Claa— oy ayhy— bob
e e e Multiplying equation (3) by 2 and subtract equation
z _ y (4) from it
G)EH=@EN AEHE) -~ EHE) oy = 1 i
— 1 6 (Ol =
{8 x 2—3 x 5} 1 1 c144
or, _LQ :% and % = %
Thus y = 60 days.
r =—2and y=>5
We use substitution method. Substituting b = % in equation (3), we have
From equation (2), we have
7 1
3z =4 -2y 20+55 =71
4—2y
or, T = (3 _1_ 7
3 ®) 20 =150
Substituting this value of y in equation (3) in (1), we 1
get @ =715
4-2y _
8~ >+5y—9 Now L1
5 T

71.

32— 16y + 15y =27
—y =27-32
Thus Yy =29
Substituting this value of y in equation (3)

1-2(5) _4-10

Hence, x =—2 and y=>5.

2 man and 7 boys can do a piece of work in 4 days.
It is done by 4 men and 4 boys in 3 days. How long
would it take for one man or one boy to do it 7

[Board Term-1 2013]

Let the man can finish the work in z days and the boy
can finish work in y days.

Work done by one man in one day =

S

And work done by one boy in one day = %

2 7T _1
E+§ *4 ...(1)
4.4 1

Let % be a and % be b, then we have

72.

73.

Thus z = 15 days.

In an election contested between A and B, A obtained
votes equal to twice the no. of persons on the electoral
roll who did not cast their votes and this later number
was equal to twice his majority over B. If there were
1,8000 persons on the electoral roll. How many votes
for B.

[Board Term-1 2012, Set-56]

Let z and y be the no. of votes for A and B
respectively.
The no. of persons who did not vote is 18000 — z — y.

We have z = 2(18000 — z — y)
3z+ 2y = 36000 (1)
and (18000 —z—y) =2(z—y)

or 3z —y = 18000 .(2)
Subtracting equation (2) from equation (1),
3y = 18000 B s
y = 6000 (=S

Hence vote for B is 6000.

In the figure below ABCDE is a pentagon with
BE|| CD and BC|| DE. BC is perpendicular to DC.
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If the perimeter of ABCDE is 21 cm, find the values
of x and y.

A
VAN
o %%

/ \

}B 5cm E
=y
l

c T+ Yy D

Ans : [Board Term-1 2011]

Since BC|| DE and BE|| CD with BC L DC, BCDE
is a rectangle.

BE = CD,
z+y =5 (1)
and DE =BE=2z—1y

Since perimeter of ABCDE is 21,

AB+ BC+ CD+ DE+ EA =21
3t+r—y+rt+ytr—y+3 =21
6+3z—y =21
3z—y =15
Adding equations (1) and (2), we get
Az =20 (2)
Tz =5
Substituting the value of z in (1), we get
y =0
Thus z =5 and y=0.

74. Solve for z and y :

z+1 y—1_ o z—1 y+1_
5 + 3 = 9 3 + 5= 8.
Ans : [Board Term-1 2011, Set-52]
1 1 [=]; 47 =]
We have Ezie ot ST A ) ;
2 3 o

c146

3(z+1)+2(y— 1) =54
3+3+2y—2 =54

Pair of Linear Equation in Two Variables

75.

Page 55
30+ 2y =53 (1)
z—1,y+1 _
and 3 +55 = 8
2(c— 1)+ 3(y+1) =48
20— 2+ 3y+3 =48
20+ 3y =47 (2)
Multiplying equation (1) by 3 we have
92+ 6y = 159 (3)
Multiplying equation (2) by 2 we have
dr+ 6y =94 (4)
Subtracting equation (4) from (3) we have
5z = 65
or z =13

Substitute the value of z in equation (2),
2(13)+3y =47
3y =47 — 26 =21

_21_
= 5=7

Hence, z =13 and y =7

Solve for = and y :

6 3
r—1 y—2 1
5 1
m—m —27Where T+ 1, yi 2.
Ans : [Board Term-1 2011]
6 3 _
We have m— m =1 (1)
5 1
=1 y—2 % 2)
1 1 . .
Let Zo1=P and y—2= q. then given equations
become
6p—3¢ =1 .(3)
and bp—gq =2 .(4)

Multiplying equation (4) by 3 and adding in equation
(3), we have

21p =7
_7_1
P=35173

Substituting this value of p in equation (3), we have
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1 _

3

1 _,_1

NOW, m_p_B
or, r—1=3=>2 =4

1,1

and m_q_3
or, y—2=3=>y =5

76.

7.

Hence =4 and, y=5.
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Seven times a two digit number is equal to four times
the number obtained by reversing the order of its
digits. If the difference of the digits is 3, determine
the number.

[Board Term-1 2017]

Let the ten’s and unit digit by y and z respectively,
So the number is 10y + z
The number when digits are reversed becomes 10z + y

Thus 710y +z) = 4(10z+ y)
70y+ 7z =40z+ 4y
0y —4y =40x— Tx
2y =z (1)
or r—y =3 -(2)

From (1) and (2) we get
y =3and =26

Hence the number is 36.

Solve the following pair of equations for z and y :

@ v . db, ba _ .
?—5—0,74'7—04"-[), T+ O,yio
[Board Term-1 2011]
2 2
We have a__b_:0
T )
@b | ba _ N
7+7—a+b—a+b

Substituting p = % and ¢ = % in the given equations,

ap—bq=0 (1)

78.

Pair of Linear Equation in Two Variables

a’bp+ baqg = a+b
Multiplying equation (1), by a
a’p—bag =0
Adding equation (2) and equation (3),
(a3—|— azb)p =a+b
(a+0b) 1

PEPatt) d

Substituting the value of p in equation (1),

2/1 2 1

o) ra=0=a=p
NOW, p:%:%i‘%:(f
1 _1 2

o 1=y~ Y

Hence, = a’ and y = b*

Solve for z and y :

Chap 3

[Board Term-1 2011, Set-44]

ax+ by :a—i2—b

3x+5y =4
We have ax+ by :%b
or 2ax+2by = a+0b
and 3x+5by =4

Multiplying equation (1) by 5 we have
10az+ 10by = 5a+ 5b
Multiplying equation (2) by 2b, we have

6bz+ 10by = 8b
Subtracting (4) from (3) we have
(10a—6b)z =5a—3b

_ 5a—3b _ 1
~10a—6b 2

or T

Substitute x :% in equation (2), we get

1 _
__5 _1
Y =9x572
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79. Solve the following pair of equations for z and y : and ﬂz—i—&y _ 40 %« 10
6 S 100 100 100
dr+—=-=1560—=>=14
y y 2r+y = 16 (2)1
and also find the value of p such that y= pz— 2. . .
(Board Term-L 2011, Set60] Subtracting equation (1) from (2) we have
T =6
We have 4x+§ =15 (1) o ] ) ) a0
Yy Substituting this value of z in equation (1)
=
6(177% = ]_4, (2) we get 177
64y =10
Let % = 2, the given equations become 4
y =
446z =15 (3)
Hence, © =6 and y=4.
6r—8z =14 ..(4)
Multiply equation (3) by 4 we have 81. Find whether the following pair of linear equations
has a unique solutions. If yes, find the solution :
162+ 24z =60 (5)

80.

Multiply equation (4) by 3 we have

182 — 242 =24 (6)
Adding equation (5) and (6) we have
34z =102
_102 _
T =37 =3
Substitute the value of z in equation (3),
4(3) +6z =15
6z =15-12=3
_3_1
762
_1_1 _
Now z = y =2 >y =2
Hence z =3 and y = 2.
Again y =pr—2
2 = p(3)-2
3p =4
Thus P :%

A chemist has one solution which is 50  acid and a
second which is 25 % acid. How much of each should
be mixed to make 10 litre of 40 % acid solution.

[Board Term-1 2015, JRTSY]
Let 50 % acids in the solution be z and 25 “ of other

solution be y.
Total volume in the mixture

z+y =10 (D)1

Toe—4y =49,52— 6y = 57.
[Board Term-1 2011]

We have Tr—4y =49 (1)
5x— 6y =57 (2)
Comparing with the equation a;z+ b1y = ¢,
a =7,bb=—4,¢,=49 EI =
ay =5,bpb=—06,c,="57 Ecm
Since, Z—; :% and Z—;:%
B
So, system has a unique solution.
Multiply equation (1) by 5 we get
35z — 20y = 245 (3)
Multiply equation (2) by 7 we get
35z — 42y = 399 (4)

Subtracting (4) by (3) we have
22y =— 154
y=—71
Putting the value of y in equation (2),
52— 6(—T7) =57
S5z =5H7—-42=15
T =3

Hence x =3 and y=—7
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FOUR MARKS QUESTIONS

82. Determine graphically the coordinates of the vertices

of triangle, the equations of whose sides are given by
2u—x=38,by—z=14 and y—2z=1.

Ans : [Board 2020 Delhi Standard]
(=] %7 =]
We have 2u—x =8
=1
Ly T =2y—8 El;223
Yy 0 4 5
r=2y—8 -8 0 2
Sy—zr =14
L, r =5by—14
Y 3 4 2
xr=>5y— 14 1 6 —4
and y—22x =1
L : =142z
z 0 1 2
y=142z 1 3 5

Plotting the above points and drawing lines joining
them, we get the graphical representation:

12345¢67X

\

Hence, the coordinates of the vertices of a triangle
ABC are A(1,3), B(2,5) and C(—4,2).

Pair of Linear Equation in Two Variables

83.

84.

Chap 3

Download 15 Years Previous Years Chapterwise

Question Bank Free PDFs For all Subject from
www.cbse.online

A man can row a boat downstream 20 km in 2 hours
and upstream 4 km in 2 hours. Find his speed of
rowing in still water. Also find the speed of the stream.

Ans : [Board 2020 Delhi Standard]

Let z be the speed of the boat in still water and y be
the speed of the stream.

Relative Speed of boat in upstream will be (z — y) and
relative speed of boat in downstream will be (z+ y).

Ok =0
According to question, we have "‘il
20 _, OfEes)
Tty 224
rz+y =10 (1)
and 4 _ 2
=Yy
r—y =2 -(2)

Adding equation (1) and (2), we have
2z =12 = ¢ =6 km/hr
Substituting the value of z is equation (1) we have,
6+y =10 >y =10—6 =4 km/hr

Thus speed of a boat in still water is 6 km/hr and
speed of the stream 4 km/hr.

It can take 12 hours to fill a swimming pool using two
pipes. If the pipe of larger diameter is used for four
hours and the pipe of smaller diameter for 9 hours,
only half of the pool can be filled. How long would it
take for each pipe to fill the pool separately?

Ans : [Board 2020 OD Standard]

Let z be time taken to fill the pool by the larger
diameter pipe and y be the time taken to fill the pool
by the smaller diameter pipe.

According to question,

1,1 1
sty T2 (1)
4,9 1

Multiplying equation (1) by 9 and subtracting from
equation (2), we get

5_9 _1_1
12 27 4
z =20
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Substituting the value of z in equation (1), we have

1,1 1
20Ty T 12
1 _1 1 _5-3
y 1220 = 60
1 _2 _ 1 _
Yy ~60 —30 ¥=30

Hence, time taken to fill the pool by the larger
and smaller diameter pipe are 20 hrs and 30 hrs
respectively.

For all sample papers visit www.chse.online

For what value of k, which the following pair of linear
equations have infinitely many solutions:

204+ 3y="Tand (k+ 1)z+(2k— 1)y =4k+ 1
[Board 2019 Delhi Standard]

We have 20+3y =7
[=]#:2 [s]
and (k+1)z+(2k—1)y =4k+1
a_ 2 b _ 3 o
Here o =51 % ~ @1 e
a -7 - 7
and ¢ —(4k+1)  (4k+1)

For infinite many solutions
o _b _a
053 b2 Co

a c
For &£ ==L we have
Qo Co

2 T
k+1 ~ 4k+1

2(4k+1) =7(k+1)
8k+2 =Tk+7
k=5

Hence, the value of k is 5, for which the given equation
have infinitely many solutions.

Find c if  the system of  equations
cz+3y+(3—¢)=0;12z+ cy— ¢=0 has infinitely
many solutions?

[Board 2019 Delhi]
CIPo.A )
We have  cz+3y+(3—¢c) =0 £
=

122+ cy—c =0

227

Pair of Linear Equation in Two Variables

87.

o _c b _3a
Here, n — 120,

c’ ey
For infinite many solutions,
o _b _a

Ao _bz_Cz

a c
For =1 == we have,
Qs C2

c _3—c
12 = —¢
- =36-12¢

—*+12¢—-36 =0
¢—12¢+36 =0
¢*—6c—6c+36 =0
c(c—6)—6(c—6) =0
(c—=6)(c—6) =0 = c =6
b _a

and for b o

—3c =3c—¢
c—6c =0
c(c—6) =0 = c=6orc+0

Hence, the value of ¢ is 6, for which the given equations
have infinitely many solutions.

For all sample papers visit www.cbse.online

A father’s age is three times the sum of the ages of
his two children. After 5 years his age will be two
times the sum of their ages. Find the present age of
the father.

[Board 2019 Delhi]

Let x be the age of father and y be the sum of the
ages of his children.

After 5 years,
Father’s age = (z+ 5) years

Sum of ages of his children = (y+ 10) years

According to the given condition,

z =3y (1)
and z+5 =2(y+10)
or, z—2y =15 -(2)

Solving equation (1) and (2), we have
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3y—2y =15 » y = 15
Substituting value of y in equation (1), we get
r =3 X 15 =45

Hence, father’s present age is 45,

Two water taps together can fill a tank in 1% hours.
The tap with longer diameter takes 2 hours less than
the tap with smaller one to fill the tank separately.
Find the time in which each tap can fill the tank
separately.

[Board 2019 Delhi]
Let ¢ be the time taken by the smaller diameter top.

Time for larger tap diameter will be ¢t —2.

—17 =15,

Total time taken 3 3

Portion filled in one hour by smaller diameter tap will
+ and by lager diameter tap will be 755

According to the problem,

1.1 _ 8
tti—2 T 15
t—2+1 _ 8
tt—2) 15

15(2t — 2) = 8t(t — 2)

30t —30 = 8¢ — 16t
8t — 46t + 30 =
48— 23t+15 =0
4 — 20t —3t+30 =0
(4t=3)(t—=5) =0 = ¢ :% or t=75
Ift:%then t_zz%_gz%
Since, time cannot be negative, we neglect ¢ :%

Therefore, t =5

t—2 =5-2=3

Hence, time taken by larger tap is 3 hours and time
taken by smaller is 5 hours

and

A boat goes 30 km upstream and 44 km downstream
in 10 hours. In 13 hours, it can go 40 km upstream
and 55 km downstream. Determine the speed of the
stream and that of the boat in still water.

[Board 2019 Delhi]

Let z be the speed of boat in still water and y be the
speed of stream.

Relative speed of boat in downstream will be z+ y

Pair of Linear Equation in Two Variables

90.

Chap 3

and relative speed of boat in upstream will be z— y.
Time taken to go 30 km upstream,

L = 3_0
r—Yy
Time taken to go 44 km downstream,
_ _40
b =% y

According to the first condition we have

30 44
J:—erx—i—y

=10 (1)

Similarly according to the second condition we have

40 95

x—y+x+y:13 -(2)
Let 1 __ u and 1 __ v, then we have
r—Y Tty
30u+44v =10 .(3)
40u+ 55v =13 ..(4)
Multiplying equation (3) by 4 and equation (4) by 3

and then subtracting we have

1

11v =1 = V=97

Multiplying equation (3) by 5 and equation (4) by 4
and then subtracting we have

—10u =—2 ..(4)
w1
5
11
Now u_:r—y_f)
T—y =5 (5)
_ 1 _ 1
and v_ery_ll
z+y =11 (6)

Adding equation (5) and (6), we get
2 =16 = z =8
Substitute value of z in equation (5), we get
88—y =5=y=3
Hence speed of boat in still water is 8 km/hour and

and speed of stream is 3 km/hour.

Sumit is 3 times as old as his son. Five years later he
shall be two and a half times as old as his son. How
old is Sumit at present?

[Board 2019 OD]

Let x be Sumit’s present age and y be his son’s
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present age.
According to given condition,
z =3y
After five years, (1)
Sumit’s age = z+ 5

and  His son’s age = y+5
Now, again according to given condition,

r+5 =25(y+5)

T+5 =

Do| Ot

(y+5)

2(z+5) =5(y+5)
20410 = 5y+ 25

2 =5y+15
2(3y) =5y+15 [from eq (1)]
6y =5y+15
y =15

Again, from eq (1)
z =3y =3 X 15 =45
Hence, Sumit’s present age is 45 years.

For what value of &k, will the following pair of equations
have infinitely many solutions:

20+ 3y=7 and (k+2)z—3(1 —k)y=5k+1

[Board 2019 OD]
We have 2043y =7 (1)
and (k+2)z—3(1—k)y =5k+1 -(2)

Comparing equation (1) with az+ by= ¢ and
equation (2) by aex+ by = ¢ we have

ay :2,b1:3, 01:7

and (023 :(k+2),b2:—3(1—]€), C1:5k+1
a _ 2

Here, i R
ﬁ 3 &) 7

by ~ —3(1—k) @ Bk+1
For a pair of linear equations to have infinitely many

solutions,

@ _b_a

053 b2 Co

2 _ 3 7
k+2 ~ —3(1—k) b5k+1

So,

Pair of Linear Equation in Two Variables
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2 _ 3
k+2 — —3(1-k)

21— k) =—(k+2)
2-2% =—k—2 = k=4

Hence, for k=4, the pair of linear equations has
infinitely many solutions.

The total cost of a certain length of a piece of cloth is
¥200. If the piece was 5 m longer and each metre of

cloth costs %2 less, the cost of the piece would have
remained unchanged. How long is the piece and what
is its original rate per metre?

[Board 2019 OD]

Let z be the length of the cloth and y be the cost of
cloth per meter.

Now x X y =200
200

According to given conditions,
1. If the piece were 5 m longer
2. Each meter of cloth costed T 2 less

(z+5)(y—2) =200

i.e.,
zy — 2x+ by — 10 = 200
Ty — 22+ 5y = 210

x(@> o+ 5(%) =210

T
200 — 22+ 2020 = 210
1000 _ 9, — 10
x

1000 — 22 = 10z
7+ 25z — 20z — 500 = 0
z(x+25) —20(z+25) =0
(z+25)(z—20) =0
r =—25,20
Neglecting z =— 25 we get = = 20.
Now from equation (1), we have

200 _ 200 _
o 20 =10

Hence, length of the piece of cloths is 20 m and rate
per meter is ¥ 10.

In Figure, ABCD is a rectangle. Find the values of
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Tty
D ¢ Yy 100 800
T—
ldem Y Plotting the above points and drawing lines joining
them, we get the following graph.
A 30cm B
Ans : [Board 2018]

94.

Since ABCD is a rectangle, we have

AB = CD and BC = AD

Now z+y =30
r—y =14
Adding equation (1) and (3) we obtain,
20 =44 =z =% =2

For all sample papers visit www.chse.online
Substituting value of z in equation (1) we have
224y =30
y =30—22 =8
r =22cm and y = 8cm

Beware of Fake (Paid) Books Marketing Videos on
Youtube and Fake Book Reviews on Amazon

Click Here To Check Fake Marketing Reality

We have provided you with free PDF of this book which is far
better than the books available in the market.

No Need to Buy Question Bank or Sample Papers.

For Uttarakhand flood victims two sections A and B of
class contributed Rs. 1,500. If the contribution of X-A
was Rs. 100 less than that of X-B, find graphically the
amounts contributed by both the sections.

Ans : [Board Term-1 2016]

E% [
=

Let amount contributed by two sections X-A
and X-B be Rs. z and Rs.y.

z+y =1,500 ..(1) <t
y—x =100 (2
From (1) y= 1500 — z
z 0 700 1,500
y 1,500 800 0

From (2) y =100+ =z

95.

N
1500

8001 ----->

100
/ 1500\

Clearly, the two lines intersect at point (700, 800)

Hence X-A contributes 700 Rs and X-B contributes
800 Rs.

(700, 800)

700

Determine graphically whether the following pair of
linear equations :

3r—y =7
2z+5y+1 =0 has :

a. unique solution
b. infinitely many solutions or

c. no solution.

Ans : [Board Term-1 2015]
We have 3z—y =7
or 3z—y—7 =0 (1)

Here a; =3, 01 =1,¢,=—-7
2z+5y+1=0 (2)
Here a, =2,b,=5,c,=1

Now w20 5
; 3 =1 Lo b
Since 5 * 5 , thus a0 * by

Hence, given pair of linear equations has a unique
solution.

Now line (1) y =3z—17
z 0 2 3
Yy -7 -1 2
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and line (2)

204+5y+1 =0
or _—1-2z
) Yy =—"5
T 2 -3
Y —1 1

Plotting the above points and drawing lines joining
them, we get the following graph.

¥

3x—y="17

N W e Ot

(733 1)

—_
t

IR RN

Clearly, the two lines intersect at point (2, — 1).
Hence z=2 and y=—1

Draw the graphs of the pair of linear equations :
x4+ 2y=>5 and 2z — 3y =—
Also find the points where the lines meet the z —axis.

Ans : [Board Term-1 2015]

We have z+2y =5
or, Yy :—55$
x 1 3 5
Yy 2 1 0
and 20— 3y =—
or, y :2:1:;—4
x | 1 | 4 -2

Pair of Linear Equation in Two Variables
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Y | 2 | 4 0
Plotting the above points and drawing lines joining
them, we get the following graph.

Ay 20-3y=-+4
r2y=5 41
2,,

<2,M ’

2 :17 10”

-2 4
-3+

' -4

Marks

Clearly two lines meet x-axis at (5,0) and (—2,0)
respectively.

Solve graphically the pair of linear equations :
3r—4y+3=0and 3z+4y—21=0

Find the co-ordinates of the vertices of the triangular
region formed by these lines and z—axis. Also,
calculate the area of this triangle.

Ans : [Board Term-1 2015]
We have 3z—4y+3 =0
or, y = 3:174+ 3
x 3 7 -1
Yy 3 6 0
and 3z+4y—21 =0
or, y = 21 Z 3z
z 3 7 11
Y 3 0 -2

Plotting the above points and drawing lines joining
them, we get the following graph.
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3z—4y+3=0

\
—
=
=
\’f‘?”@*’???”?‘?" -

(7,0)
123456 7

~/ 71 71 %
T )3/2/171”

47 34 4y—21=0

Clearly, the two lines intersect at point (3,3)-

(a) These lines intersect each other at point(3, 3).
Hence x=3 and y=3

(b) The vertices of triangular region are (3, 3), (—1,0)
and (7, 0).

(c) Area of A = %x8><3 =12

Hence, Area of obtained A is 12 sq unit.

Aftab tells his daughter, ‘7 years ago, I was seven
times as old as you were then. Also, 3 years from now,
I shall be three times as old as you will be.” Represent
this situation algebraically and graphically.

Ans : [Board Term-1 2015, NCERT]

Let the present age of Aftab be z years and the age of
daughter be y years.

7 years ago father’s(Aftab) age = (z— T)years
7 years ago daughter’s age = (y — 7) years
According to the question, e

-7 =77 "
or, (z—Ty) =—42 (1)
After 3 years father’s(Aftab) age = (z+ 3) years
After 3 years daughter’s age = (y+3) years

According to the condition,

T+3 =3(y+3)

or, z—3y =6 (2)
From equation(1) r—Ty =—42
T o [ 7 T u ]

Pair of Linear Equation in Two Variables
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Chap 3
y= 242 6 7 8
From equation (2) z—3y =6
z 6 12 18
y= :vg 6 0 2 4

Plotting the above points and drawing lines joining
them, we get the following graph.

7N\

2 |

5 (42,12)
10 |

A
“51

(6,0) - (18,4)
o 2215010 15 20 25 30 35 40 45 =z

y'y

Two lines obtained intersect each other at (42, 12)

Hence, father’s age = 42 years

and daughter’s age = 12 years

The cost of 2 kg of apples and 1kg of grapes on a day
was found to be Rs. 160. After a month, the cost of
4kg of apples and 2kg of grapes is Rs. 300. Represent
the situations algebraically and geometrically.

Ans : [Board Term-1 2013, Set DDE-E, NCERT]

Let the cost of 1 kg of apples be Rs.z and cost of 1 kg
of grapes be Rs. y.

The given conditions can be represented given by the
following equations :

2z+y =160 (1)
4r+ 2y = 300 .(2)
From equation (1) y =160 — 2z
T 50 45 !
y 60 70 126

From equation (2) y = 150 — 2z

x 50 40
y 50 70
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Plotting these points on graph, we get two parallel
line as shown below.

90 1

20+ y=160

2 -20-10 | 10 20 30 40 50 60 70 WO N
10t

,20 1

100.Draw the graphs of the equations z— y+1 =0 and

3z+ 2y — 12 = 0. Determine the co-ordinates of the
vertices of the triangle formed by these lines and the
X-axis and shade the triangular region.

Ans : [Board Term-1 2013 NCERT]
We have z—y+1 =0 (1)
x 0 4 2
y=1x+1 1 5 3
and 3z+2y—12 =0 -(2)
T 0 2 4

Plotting the above points and drawing lines joining
them, we get the following graph.

Pair of Linear Equation in Two Variables Page 65

w’/l 1 2 3 %x
vy

3r+2y=12

Clearly, the two lines intersect at point D(2,3).
Hence, z=2 and y=3 is the solution of the
given pair of equations. The line CD intersects the
z-axis at the point E(4,0) and the line AB intersects
the z-axis at the points F(—1,0). Hence, the co-
ordinates of the vertices of the triangle are D(2,3),
E(4,0) and F(—1,0).

101.Solve the following pair of linear equations graphically:

2¢0+3y =12 and z—y=1
Find the area of the region bounded by the two lines
representing the above equations and y-axis.

Ans : [Board Term-1 2012, Set-58]
We have 2¢+3y =12 = y :¥

x 0 6 3

Yy 4 0 2
We have z—y =1=>y=z-1

x 0 1 3

Yy 1 0 2

Plotting the above points and drawing lines joining
them, we get the following graph.
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(6,0)

032111 2345 608 «
4(0,-1)

T 224+ 3y=12

vy

Clearly, the two lines intersect at point p(3,2).
Hence, z=3 and y=2
Area of shaded triangle region,

Area of APAB :% X base X height

:%XABXPM

1

:§><5><3

= 7.5 square unit.

102.Solve the following pair of linear equations graphically:
x+3y=12, 20— 3y=12
Also shade the region bounded by the line 2z — 3y =2
and both the co-ordinate axes.

Ans : [Board Term-1 2013 FFC, 2012, Set-35, 48]
_ _6—=z
We have 143y =6 =y="73 (1)
x 3 6 0
Yy 1 0 2
and 20-3y =12 > y = 212
x 0 6 3
Y -4 0 -2

Plotting the above points and drawing lines joining
them, we get the following graph.

The two lines intersect each other at point B(6,0).
Hence, =6 and y=0

Again AOAB is the region bounded by the line
2z — 3y = 12 and both the co-ordinate axes.
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103.Solve the following pair of linear equations graphically:

z—y =1,2z+y =8

Also find the co-ordinates of the points where the lines
represented by the above equation intersect y — axis.
Ans : [Board Term-1 2012, Set-56]

We have r—y=1=>y=x—-1

| x 2 3 -1
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Yy 1 2 -2 x 1 3
and 2r+y =8 = y=8—2x Yy 6 5 4
Plotting the above points and drawing lines joining
L 2 4 0 them, we get the following graph.
Y 4 0 8

Plotting the above points and drawing lines joining
them, we get the following graph.

(=15

The two lines intersect each other at point A(3,2).
Thus solution of given equations is z= 3,y = 2.

Again, z—y = 1 intersects y — axis at (0, —1)

and 2z+y =8y— axis at (0,8).

104.Draw the graph of the following equations:

20—y =1, z+2y=13

Find the solution of the equations from the graph and
shade the triangular region formed by the lines and

the y-axis.
Ans : [Board Term-1 2012 Set-52]
We have 20—y =1=y =2z—-1
x 0 1 3
Yy -1 1 5
and T+2y =13 =y :BT_x

Clearly two obtained lines intersect at point A(3,5).
Hence, t=3 and y=5

ABC is the triangular shaded region formed by the
obtained lines with the y-axis.

105.Solve the following pair of equations graphically:

20+3y =12, z—y—1=0.
Shade the region between the two lines represented by
the above equations and the X-axis.

Ans : [Board Term-1 2012, Set-48]
We have  2z+3y =12 = y:%

Y 4 0 9
also gy =12>y=a-1

Y -1 0 2

them, we get the following graph.
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Ay 4 9 _
N
. 1 1
Substitute — = X and ——=Y
7o 7s
2X+4+3Y =2 (1)
4X-9Y =—1 .(2)
Multiplying equation (1) by 3, and adding in (2) we
;, get
_ _5_1
10X =5 = X—10—2
1 1
Thus — == = =4
Vi 2
Putting the value of X in equation (1), we get
2 x 5+3y =2
The two lines intersect each other at point (3:2),
Hence, z=3 and y= 2. 3V =21
AABC is the region between the two lines represented
by the given equations and the X -axis. Y = %
106.4 chairs and 3 tables cost Rs 2100 and 5 chairs and 2 1 1 1
tables cost Rs 1750. Find the cost of none chair and Now Y = 3 = T =3 =y=9
)
one table separately.
[Board Term-1 2015] Hence z =4,y =9.
Let cost of 1 chair be Rs = and cost of 1 table be Rs  108.Solve for z and y :
y According to the question,
20— y+3 =0
4z + 3y = 2100 (1)
3z—5y+1 =0
dr+2y = 1750 ~(2) [Board Term-1 2015]
Multiplying equation (1) by 2 and equation (2) by 3,
We have 2z—y+3 =0 (1)
8z + 6y = 4200 (3)
3z—-5y+1=0 .(2)
152+ 6y = 5250 (i) N . ) bt
Subtracting equation (3) from (4) we have ultiplying equation (1) by 5.and subtracting (2)
E L E from it we have
Tx = 1050
S Tx =—14
r =150 e
r = =14 =—2 c154
Substituting the value of z in (1), y = 500 7

Thus cost of chair and table is Rs 150, Rs 500
respectively.

107.Solve the following pair of equations :

2 3 4 9
~Z 42 =2and - =-1
N NE—
[Board Term-1 2015]
2 3
We have St ——=—=2
Vi oy

Substituting the value of z in equation (1)

we get
20— y+3 =0
2(—2)— y+3 =0

—4—-y+3 =0
—y—1=0
y =—1
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Hence, t =—2 and y =— 1.

109.Solve z+y=5 and 2x—3y=4 by elimination

method and the substitution method.

[Board Term-1 2015]
By Elimination Method :
We have, z+y =5 (1)
and 20—3y =4 -(2)

Multiplying equation (1) by 3 and adding in (2) we
have

3(z+y)+ (22— 3y) =3 X 5+4

or, 3x+3y+2x—3y =15+4
5p =19 = 7 =2
19, .
Substituting = = 5 In equation (1),
19 _
?+ y =5
_5_19 _25-19 _6
y=93-F =5 =35
1
Hence, z :?9 and y:g
By Substituting Method :
We have, T+y =5 (1)
and 20—3y =4 .(2)
From equation (1),y =5—=z (3)

Substituting the value of y from equation (3) in
equation (2),

21—3(5—x) =4
20— 15+3x =4

5z =19
v =2
Substituting this value of z in equation (3), we get
_5_ 19 _6
y=5-% =3
_19 _6
Hence z = 5 and y = 5
110.Solve for z and y :
3z+4y =10
20—2y =2

[Board Term-1 2015]

Pair of Linear Equation in Two Variables Page 69

By Elimination Method :
We have, 3z+4y =10 (1)
and 20— 2y =2 -(2)
Multiplying equation (2) by 2 and adding in (1),
(3z+4y)+2(2z—2y) =10+2 X 2

or, 3z+4y+4r—4y =10+4

or, Te =14 = g=2 E¥E:
Hence, x=2 and y=1.
By Substitution Method :

We have 3z+4y =10 (1)
and 20—2y =2 -(2)
From equation (2) 2y =2z—2

or, y=z—1 .(3)

Substituting this value of y in equation (1),
3+ 4(:1:— 1) =10

Tx =14 = z =2

From equation (3), y=2-1=1

Hence, z =2 and y=1

111.Solve 3z—5y—4 =0 and 9z = 2y + 7 by elimination

method and the substitution method.

[Board Term-1 2012]
By Elimination Method :
We have, 3x—5y =4 (1)

and 92 =2y+7 (2)

Multiplying equation (1) by 3 and rewriting equation
(2) we have

9z — 15y =12 (3)
9r—2y =7 .(4)

Subtracting equation (4) from equation (3),

—13y =5
y :—% C'|5
Substituting value of y in equation (1),
—5\ _
3z 5(§> =1
—4-2
3z =4 13
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27

Tr = =

9
13 x 3 13
_9 __ 5
Hence z = 13 and y= 13

By Substituting Method :

We have 3x—by =4 (1)
and 9 =2y+7 -(2)
y =21 -(3)

Substituting this value of y (3) in equation (1),

32— 5 ><<9I2_7> =4

6x—45x+35 =8
—39x =—27

_9
=13

Substituting x = % in equation (3),

_9X3-T7 _81-91
=T 2  T2x13

__10__5
T2 13
=5
13

For all sample papers visit www.chse.online

112.A train covered a certain distance at a uniform speed.
If the train would have been 10 km/hr scheduled time.
And, if the train were slower by 10 km/hr, it would
have taken 3 hr more than the scheduled time. Find
the distance covered by the train.

[Board Term-1 2012, NCERT]

Let the actual speed of the train be s and actual time
taken t¢.

Distance = Speed x Time

= st km

According to the given condition, we have
st =(s+10)(t—2)
st =st—2s+10t—20
25—10t4+20 =0
s—5t =—10 (1)

and st (s - 10)(t—|— 3)
st = st+ 3s— 10t — 30

35— 10t = 30 (2)

Multiplying equation (1) by 3 and subtracting
equation (2) from equation (1),

3 X (s—5t)—(3s—10t) =—3 X 10— 30
-5t =—60 = t =12
Substituting value of ¢ equation (1),
s§—H X 12 =-10
s =—10+60 =50
Hence, the distance covered by the train

=50 X 12 =600 km.

113.The ratio of incomes of two persons is 11:7 and the

ratio of their expenditures is 9:5. If each of them
manages to save Rs 400 per month, find their monthly
incomes.

[Board Term-1 2012]

Let the incomes of two persons be 11z and 7z.
Also the expenditures of two persons be 9y and 5y.

11z— 9y = 400 (1)
and Tz — 5y =400 ..(2)

Multiplying equation (1) by 5 and equation (2) by 9
we have

552 — 45y = 2000 ..(3)
and 63z — 45y = 3600 ..(4)
Subtracting, above equation we have

— 8z =— 1600 e HEJ-i
— o :1
or, T =— _7200 =200 IEIc159

Hence Their monthly incomes are 11 X 200 = Rs
2200 and 7 x 200 = Rs 1400.

114. A and B are two points 150 km apart on a highway.

Two cars start A and B at the same time. If they
move in the same direction they meet in 15 hours. But
if they move in the opposite direction, they meet in 1
hours. Find their speeds.

[Board Term-1 2012]

Let the speed of the car I from A be z and speed of
the car I from B be y.

Same Direction :

Distance covered by car I
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= 150 4 (distance covered by car II)
15z = 150 + 15y
152 — 15y =150

z—y =10
Opposite Direction :
Distance covered by car I 4 distance covered by car II
= 150 km
z+y =150 .(2)
Adding equation (1) and (2), we have z = 80.

Substituting z = 80 in equation (1), we have y = 70.

Speed of the car T from A4 =80 km/hr and speed of
the car II from B = 70 km/hr.

For all sample papers visit www.cbse.online

115.If 2 is subtracted from the numerator and 1 is added
to the denominator, a fraction becomes §, but when
4 is added to the numerator and 3 is subtracted from

the denominator, it becomes 3. Find the fraction.

[Board Term-1 2012]

Let the fraction be % then we have

z—2 _ 1
y+1 2
2¢—4 =y+1
20—y =5 (D1
Also, ;té :%
22+ 8 =3y —9]
20—3y =—17 ~(2)1

Subtracting equation (2) from equation (1),
2 =922 = y =11
Substituting this value of y in equation (1) we have,
2c—11 =5

r =8

Fraction = 8

Hence, 11

116.If a bag containing red and white balls, half the number
of white balls is equal to one-third the number of red
balls. Thrice the total number of balls exceeds seven
times the number of white balls by 6. How many balls

Pair of Linear Equation in Two Variables
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of each colour does the bag contain ?
[Board Term-1 2012]

Let the number of red balls be z and white balls be y.
According to the question,

% :%x or 2z—3y=0 (1)

and  3(z+y)—Ty =6

or 3r—4y =6 -(2)
Multiplying equation (1) by 3 and equation (2) by we
have
6z—9y =0 -(3)
62— 8y =12 (4)
Subtracting equation (3) from (4) we have
[ hEE
y =12 i ",-i'
s
Substituting y = 12 in equation (1), 162
20—36 =0
z =18

Hence, number of red balls = 18

and number of white balls = 12

117.A two digit number is obtained by either multiplying
the sum of digits by 8 and then subtracting 5 or by
multiplying the difference of digits by 16 and adding
3. Find the number.

[Board Term-1 2012]

Let the digits of number be z and y, then number
will 10z+ y.
According to the question, we have

8(z+1y)—5 =10z+y

20—Ty+5 =0 (1)
also 16(z—y)+3 =10z+y
6z—17y+3 =0 .(2)

Comparing the equation with az+ by+ ¢ =0 we get
a1:2,b1:—1,01:5
(45 :6,62:—17,02:3

T _ Y _ 1
bgcl— b1C2 C1Qy — Coy Clbg— a2b1

Now

T _ Y

=NE)==10G)
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Page 72 Pair of Linear Equation in Two Variables Chap 3
T __ Yy _ 1

—214+85 " 30—6" —34+42 and %+%:5 (4

v _ Yy _1
64 24 8 Let % = a and % = b, then equations (3) and (4)

z _Y_q become
8 3

6a—2b =5 .(5)

H , =8,y=3
enee rEoY 2a+6b =5 ..(6)

So required number= 10 X 8 + 3 = 83.

118.The area of a rectangle gets reduced by 9 square units,
if its length is reduced by 5 units and the breadth
is increased by 3 units. The area is increased by 67
square units if length is increased by 3 units and
breadth is increased by 2 units. find the perimeter of
the rectangle.

Ans : [Board Term-1 2012, Set-48]

Let length of given rectangle be z and breadth be y,
then area of rectangle will be zy.

According to the first condition we have
(z=95)(y+3) =2y—9

or, 3x—5y =6 (1)

According to the second condition, we have
(z+3)(y+2) =zy—67

or, 2z+ 5y =61 -(2)

Multiplying equation (1) by 3 and equation (2) by 5
and then adding,

9r— 15y =18
10z + 15y = 305

T = % =17
Substituting this value of z in equation (1),
3(17)—5y =6
5y =51 —6
y =9

Hence, perimeter = 2(z+y)=2(17+9) = 52 units.

119.Solve for z and y : 2(3z— y) = day,2(z+ 3y) = Szy.

Ans : [Board Term-1 2012, Set-25]
We have 2(3z—y) = day (1)
2(z+3y) = Say .(2)
Divide equation (1) and (2) by =y,
6 2 _
5 - E —_— 5 ...(3)

Multiplying equation (5) by 3 and then adding with
equation (6),
(=5 =
20a =20 ‘ B
O}

a=1 165

Substituting this value of a in equation (5),

_1
b*2
and L e
T 2

Hence, z=2,y=1

Don’t Take Printout of This PDF. Buy Hard Book at
Price Less then price of Printouts.

CLICK TO BUY HARD BOOK

120.The students of a class are made to stand in rows. If
3 students are extra in a row, there would be 1 row
less. If 3 students are less in a row, there would be 2
rows more. Find the number of students in the class.

Ans : [Board Term-1 2012, Set-68, NCERT]

Let the number of students in a row be z and the
number of rows be y. Thus total will be zy.

Now (z+3)y—1) =y
w+3y—r—3 =ay

—r+3y—3 =0 (1)
and (z—=3)(y+2) =y

zy—3y+2x—6 =y
22—3y—6 =0 -(2)
Multiply equation (1) 2 we have
—2z4+6y—6 =0 (3)

Adding equation (2) and (3) we have
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3y—12 =0 Oy 4100 y = 24 years
y =4 & Hence, Ani’s age = 19 years or 21 years Biju age = 16

cl67

Substitute y =4 in equation (1)
—-z+12-3 =0
z =9
Total students zy =9 x4 =36

Total students in the class is 36.

121.The ages of two friends ani and Biju differ by 3 years.
Ani’s father Dharam is twice as old as ani and Biju
is twice as old as his sister Cathy. The ages of Cathy
and Dharam differ by 30 year. Find the ages of Ani
and Biju.

[Board Term-1 2012, Set-64]

Let the ages of Ani and Biju be z and y, respectively.
According to the given condition,

z—y =+3 (1)
Also, age of Ani’s father Dharam = 2x years

And age of Biju’s sister :% years

According to the given condition,

20— =30
4r—1y =60 -(2)
Case I: When z—y =3 -(3)

Subtracting equation (3) from equation (2),
3z =57
z =19 years

Putting z =19 in equation (3),

19—y =3
y = 16 years
Case II : When z—y =—3 ..(4)

Subtracting equation (iv) from equation (2),
3z =60+3
3z =63
z = 21 years
Subtracting equation (4), we get
21—y =-3

years or 24 years.

For all sample papers visit www.cbse.online

122.0ne says, “Give me a hundred, friend! I shall then

become twice as rich as you.” The other replies, “If
you give me ten, I shall be six times as rich as you.”
Tell me what is the amount of their (respective)
capital.

[Board Term-1 2012, Set-54]

Let the amount of their respective capitals be z and
Y.
According to the given condition,

r+100 = 2(y — 100)

z—2y =—300 (1)
and 6(z—10) =y+10
6z—y =70 .(2)
Multiplying equation (2) by 2 we have
122 —2y =140 (3)
Subtracting (1) from equation (3) we have
(=] [
11z =440
T =40 't

Substituting z = 40 in equation (1),
40 — 2y =— 300
or, 2y =340
y =170

Hence, the amount of their respective capitals are 40
and 170.

123.A fraction become 7} if 2 is added to both numerator

and denominator. If 3 is added to both numerator and
denominator it becomes ¢. Find the fraction.

[Board Term-1 2012, Set-60]

Let the fraction be %, then according to the question,

z+2 9

y+2 11

112422 = 9y+ 18

or, 11lz—9y+4 =0 (1)
z+3 _ 5
and y+3 6
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Page 74 Pair of Linear Equation in Two Variables Chap 3

or, 6x—5y+3 =0 .(2)
Comparing with az+ by+ c=0
we get a =11,=9,¢ =4,

a; =6,bb=—2>5,and ¢, =3

T o Y . 1
’ byci— bic, Ci1Gy — Coy ay by — by by

—_

| ~ (I3 = (9)-9)

T _ Y o 1
—27+20  24-33  —55+54

or,

z _ Yy _ 1
-7 -9~ ~1

Hence, z =7,y=9
Thus fraction is %

124.A motor boat can travel 30 km upstream and 28 km
downstream in 7 hours. It can travel 21 km upstream
and return in 5 hours. Find the speed of the boat in
still water and the speed of the stream.

[Board Term-1 2012]

Let the speed of the boat in still water be z km/hr
and speed of the stream be y km/hr.

Speed of boat up stream = (z— y) km /hr.
Speed of boat down stream = (z+ y) km/hr.

:cg—oy + x%fy =7
and %4— % =5
Let xi J be a and ﬁy be b, then we have
30a+28b =7 (1)
21a+21b =5 .(2)
Multiplying equation (1) by 3 and equation (2) by 4
we have
90a+84b =21 (3)
840+ 84b = 20 (1)

Subtracting (4) from (3) we have,
6a =

= =

S
Il

Putting this value of a in equation (1),

30><%+28b —7

28b =7-30x L=2

6
-4
Thus r+y =14 ..(5)
Now, a = IE y :%
or, z—y =6 ...(6)
and x4y =14

Solving equation (5) and (6), we get
z =10,y=4
Hence, speed of the boat in still water = 10km /hr

and speed of the stream = 4 km/hr.

125.A boat covers 32 km upstream and 36 km downstream

in 7 hours. Also, it covers 40 km upstream and 48 km
downstream in 9 hours. Find the speed of the boat in
still water and that of the stream.

[Board Term-1 2012, Set-48]

Let the speed of the boat be z km/hr and the speed
of the stream be y km /hr.

According to the question,

32 36 _
-y oty 7
40 48
and ry + m = 9
Let 1 __ A,L = B, then we have
=Y Tty
32A4+36B =7 (1)
and 40A+48B =9 .(2)
Multiplying equation (1) by 5 and (2) by 4, we have
1604 4+ 180B =35 .(3)
and 160A +192B =36 ..(4

Subtracting (4) from (3) we have
—12B =-1

1

B =1

Substituting the value of B in (2) we get

1y _
404 —|—48<ﬁ> -9
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a—9b =—4 (1)
40A+4 =9 3 7
From = we have
A:% 3(3a+b—2) =T(a+b)
9¢4+3b—6 =Ta+ 7D
1 1
Thus A:§and3:ﬁ 2a—4b — 6
—2b =3 (2
Hence A= % = xi “ 2)
Y Subtracting equation (1) from (2),
r—y =8 ..(5) b =7
_1_ 1
and B_12_m—|—y b =1
rty =12 ..(6) Substituting the value of b in equation (1),

Adding equations (5) and (6) we have,
2z =20
z =10
Substituting this value of z in equation (1),
y=2—8=10—-8=2

Hence, the speed of the boat in still water = 10 km/
hr and speed of the stream = 2 km/hr.

126.For what values of a and b does the following pair
of linear equations have infinite number of solution ?

20+ 3y="T,a(z+y)—b(z—y)=3a+b—2
[Board Term-1 2015]
We have 224+3y—7 =0
Here a, =2,0,=3,¢,=—7
and a(:c+y)fb(xfy) =3a+b—-2
ar+ay—br+by =3a+b—2
(a—b)z+(a+b)y—Ba+b—-2) =0
Here as=a— b,bo=a+ b,y :f(3a+ b72)
For infinite many solutions

a _b_a
[05] b2 C

2 3 -7
a—bia+b7(3a+b—2)
From = 7 we have
a—1> 3a+b—2

2(3a+ b—2) :7((1— b)
6a+2b—4 =Ta—"T7b

a =5

Hence, a =5,b=1.

For all sample papers visit www.cbse.online

127.At a certain time in a deer, the number of heads and

the number of legs of deer and human visitors were
counted and it was found that there were 39 heads
and 132 legs.

Find the number of deer and human visitors in the
park.
[Board Term-1 2015]

Let the no. of deer be z and no. of human be y.
According to the question,

z+y =39 (1)
and dr+2y =132 (2
Multiply equation (1) from by 2,
22+ 2y =78 -(3)
Subtract equation (3) from (2),
2z =54
T =27

Substituting this value of z in equation (1)
271+y =39
y =12
So, No. of deer = 27 and No. of human = 12

128.Find the value of p and ¢ for which the system of

equations represent coincident lines 2x+3y=17,
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(p+q+)z+(p+2¢+2)y=4(p+q)+1
[Board Term-1 2012, Set-42]

We have 20+3y =7

(p+g+z+(p+2¢+2)y =4(p+q)+1
Comparing given equation to ab+ by+ ¢ = 0 we have
aw=2,0=3,6,=—7
w=p+q+tlb=p+2¢+2,a=—4(p+q)—1
For coincident lines,

o _b_a
(&) by

2 3 7

p+g+1l  p+2¢+2  4(ptg)+1

3 7
pr2¢+2 " A(pra)+1

From we have

Tp+ 149+ 14 =12p+ 129+ 3
5p—2¢g—11 =0

2 _ 7
ptqg+l 4(pt+q)+1

From we have

8(p+q)+2 =Tp+Tq+7
8p+8q+2 =Tp+T7q+7
p+qg—5=0 .(2)
Multiplying equation (2) by 5 we have
5p+5¢g—25 =0 (3)
Subtracting equation (1) from (3) we get
Tqg =14
q =2
Hence, p =3 and ¢= 2.

129.The length of the sides of a triangle are
2c+%, %+ y++5 and 2z+2y+ 3. If the triangle is
equilateral , find its perimeter.
[Board Term-1 2012]
For an equilateral A,
Yy _ sz 1_1 )
2x+2 =3 tyty —21’+2y+2

Now 4x;—y :10x+éiy+3

1224+ 3y = 10x+6y+ 3
20—3y =3 (1)

Pair of Linear Equation in Two Variables

Chap 3
Again, 2x+% Z%x+2y+%
dz+y _ 4dx+ 12y + 15
2 6
12243y =42+ 12y+ 15
8rx—9y =15 (2)
Multiplying equation (1) by 3 we have
6z—9y =9 (1)

Subtracting it from (2) we get
20 =6 =z =3

Substituting this value of z into (1), we get

2X3-3y =3
or, Jy =3=>9y=1
Now substituting these value of z and y

Yy _ 1_
2x+2 —2><3+2—6.5

The perimeter of equilateral triangle = side x 3
=6.5XxXx3=19.5cm

Hence, the perimeter of A =19.5 m

130.When 6 boys were admitted and 6 girls left, the
percentage of boys increased from 60% to 75%. Find
the original no. of boys and girls in the class.

[Board Term-1 2015]

Let the no. of boys be z and no. of girls be y.
No. of students = z+ y

v _ 60

and @+ 6)+(y—6) 100

From (1), we have

100z = 60z + 60y BT
ok
40z — 60y =0 hovet
20— 3y =0
2x =3y (3)

From (2) we have
100z + 600 = 752+ 75y
952 — 5y =— 600
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z—3y =—24 ..(4)

Substituting the value of 3y from (3) in to (4) we
have,

r—2x =—24 = x =24
3y =24 X 2
y =16

Hence, no. of boys is 24 and no. of girls is 16.
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131.A cyclist, after riding a certain distance, stopped

for half an hour to repair his bicycle, after which he
completes the whole journey of 30 km at half speed in
5 hours. If the breakdown had occurred 10 km farther
off, he would have done the whole journey in 4 hours.
Find where the breakdown occurred and his original
speed.

Ans : [Board Term-1 2013, Set-32]

Let z be the distance of the place where breakdown
occurred and y be the original speed,

00
£+30y—:z: —5 -
Y 5 o
c181
z , 60—2x
x BV =27 _ g
or y+ m
z+ 60 — 2z =5y
z+ 5y =60 (1)
30 —(z+ 10
and x—210+ (y ):4
2

Pair of Linear Equation in Two Variables Page 77

z+ 10+60—2($+ 10)
) Y

z+ 10460 — 22— 20 =4y
—z+50 =4y
rz+4y =50 (2)
Subtract equation (2) from (1), y = 10 km/hr.
Now from (2), z+40 =50
z =10 km

Break down occurred at 10 km and original speed was
10 km/hr.

132.The population of a village is 5000. If in a year, the
number of males were to increase by 5% and that of a
female by 3% annually, the population would grow to
5202 at the end of the year. Find the number of males
and females in the village.

Ans : [Board Term-1 2012, Set-60]
Let the number of males be xz and females be y
Now z+y = 5,000 (1)

5 3y _
and $+m$+y+m = 5202

5+ 3y
100

+ 5000 = 5202

52+ 3y = (5202 — 5000) x 100
52+ 3y = 20200 (2)
Multiply (1) by 3 we have
32+ 3y = 15,000 (3)
Subtracting (2) from (3) we have
2z = 5200 = z = 2600
Substituting value of z in (1) we have
2600 — y = 5000
y = 2400

Thus no. of males is 2600 and no. of females is 2400.
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CHAPTER 4

QUADRATIC EQUATIONS

1.

ONE MARK QUESTIONS

MuLTIPLE CHOICE QUESTIONS

The sum and product of the zeroes of a quadratic
polynomial are 3 and — 10 respectively. The quadratic
polynomial is

(a) 27 —3z2+10 (b) %+ 3z—10
(¢) ©—3x—10 (d) 4 3z+10
Ans :

[Board 2020 Delhi Basic]

Sum of zeroes, atpB =3

and product of zeroes, af =-—10
Quadratic polynomial,
p(2) =2 = (a+8) + o
=2 — 37— 10

Thus (c) is correct option.

If the sum of the zeroes of the quadratic polynomial
k2’ 4+ 2z + 3k is equal to their product, then k equals

1 1
(a) 3 (b) -3
2 2
(c) 3 (d) -3
Ans : [Board 2020 OD Basic]
We have p(z) = ki’ + 22+ 3k

Comparing it byaz’+ bz +c, we get a =k, b =2
and ¢ = 3k.

Sum of zeroes,

at+ g :—% :—%

Product of zeroes, af :% === =3

According to question, we have

atpf =af
2 _ __2

Thus (d) is correct option.

3.

If o and (3 are the zeroes of the polynomial 27 + 2z + 1
, then 5 + 5 is equal to
(a) —2

(c) O

Ans :

(b) 2

[Board 2020 Delhi Basic]

Since o and (3 are the zeros of polynomial 2 + 224 1,

Sum of zeroes,

and product of zeroes, of :% =1

Now,

Thus (a) is correct option.

If a« and B are the zeroes of the polynomial

22 — 132+ 6, then o+ B is equal to E 2 E
(a) =3 (b) 3 :

13 13 =
(c) 5 (d) =% d246
Ans : [Board 2020 Delhi Basic]

We have p(r) =22°—132+6

Comparing it with a2’ +bz+c we get a =2, b
=—13 and ¢ =6

Sum of zeroes o+ (3 :7% (-13) _13

Thus (c) is correct option.

The roots of the quadratic equation z* — 0.04 = 0 are

(a) £0.2 (b) £0.02
(c) 04 (d) 2
Ans : [Board 2020 OD Standard]
We have 2°—0.04 =0
7 =0.04
r =1+0.04
r =102

Thus (a) is correct option.

If ' is a root of the equation 2+ kz — % = 0, then the
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value of k is

(a) 2 (b) —2
() § (d) 3
We have k-2 =0

4

Since, Y% is a root of the given quadratic equation, it
must satisfy it.

1V 1\ 5

Thus <§>+k<§ -5 =0
1.k 5 _

1t2 170

1+26-5 _,

Thus (a) is correct option.

Each root of 2* — bx+ ¢ =0 is decreased by 2. The
resulting equation is 2° — 2z+ 1 = 0, then

(a) b=6,c=9 (b) b=3,c=5

(¢c) b=2,c=-1 (d)b=—4,c=3

For 2* — bz + ¢ =0 we have
a+3 =0b
af =c¢
Now a—-24B—-2=a+B—-4=0—4
(@=2)B-2) =B —2(ax+p)+4
=c—2b+4 249
For 2”7 —2z+ 1 =0 we have

2=b—4=0bb=6

and 1=c—-2b+4
=c—2X6+4
=c—38
c=1+8=9

Thus (a) is correct option.

Value(s) of k for which the quadratic equation
227 — kz+ k= 0 has equal roots is/are

(a) 0 (b) 4
(c) 8 (d) 0,8

Quadratic Equations

10.

Page 79

We have 20 —kx+k =0
Comparing with e’ +bz+c =0 we a =2, b=—Fk
and c=k.

For equal roots, the discriminant must be zero.

Thus b —4dac =0
(—k)2—4(2)k =0
-8k =0

kk=8) =0 = k=0, 8
Hence, the required values of £ are 0 and 8.
Thus (d) is correct option.
Download 15 Years Previous Years Chapterwise

Question Bank Free PDFs For all Subject from
www.cbse.online

If the equation (m” + n’)2* — 2(mp+ ng)z+ p’+ ¢ =0
has equal roots, then

(a) mp=ng (b) mgq
(c) mn=pq (d) mq

np
o

For equal roots, b* = 4ac
4(mp+nqgf =4(m*+n*) (p*+ ¢)

m2 ¢+ n*p’ — 2mnpq =0

(mg—npy =0
mqg—np =0
mq = np

Thus (b) is correct option.

The linear factors of the quadratic equation
4+ kr+1=0 are
(a) k=2 (b) k<2

(c) k=—2 (d)2<k=<-2

We have, r4+kr+1=0

Comparing with a2’ + bz+c =0 we get a=1, b=k
and ¢ =1.

(=], =]
;TE&

E-\.m
d252

For linear factors, b*—4ac = 0
F—-4x1x1=0
(#-2%) =0

(k—2)(k+2) = 0
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11.
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k=2and k<—-2

Thus (d) is correct option.

If one root of the quadratic equation az’+ bz + c =0
is the reciprocal of the other, then

(a) b=c (b) a=1b
(c) ac=1 (d) a=c
If one root is o, then the other %.
Product of roots, a-l=c
o a
1 :% = a4 =c

Thus (d) is correct option.

The quadratic equation 2% — V5z+1=0 has
(a) two distinct real roots

b) two equal real roots

(
(¢) no real roots
(

d) more than 2 real roots

We have 207 —vV5r+1 =0
Comparing with a2’ + bz + ¢ = 0 we get a = 2, b=—v5
and ¢ =1,

Now b —4ac =(—v5) -4 x(2) x (1)

=5-8=-3<0
Since, discriminant is negative, therefore quadratic
equation 217 — V524+1=0 has no real roots ie.,
imaginary roots.
Thus (c) is correct option.

The real roots of the equation 2%° + 2/ — 2 = 0 are

(a) 1,8 (b) —1,-38
(c) —1,8 (d)1,-8
O A0
We have P+ g -2 =0 P
Substituting 2'/* = y we obtain, Elézsa
yY+y-2=0

(r=1(+2) =0 = y =Tory ==2
Thus 5/3:1:33:(1)3:1
or 73 =—2=>$:(_2)3 =-38

Hence, the real roots of the given equations are 1,
—8.
Thus (d) is correct option.

Quadratic Equations
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14. (¥ +1Y—2"=0 has

(a) four real roots (b) two real roots

(¢) no real roots (d) one real root

We have (z2+1)2—m2 =0

'+ 142772 =0

'+ +1=0
(Y +2°+1 =0
Let 22 = y then we have

Y+y+1=0

Comparing with ay?+ by+c =0 weget a=1, b=1
and c=1

Discriminant, D =V’ —4dac
= (1) -4(1)1)
=1-4=-3

Since, D < 0, 4>+ y+ 1 = 0 has no real roots.

ie. '+ 2°+1 =0 or (2+ 1 —2"=0 has no real
roots.

Thus (c) is correct option.

. The equation 2% + 2(p + 1)1:—|— p =0, where p is real,

always has roots that are

(a) Equal

(b) Equal in magnitude but opposite in sign
(c) TIrrational

(d) Real

We have 227 + 2(p+ l)x—l—p =0,
Comparing with a2+ bz+c=0 we get a=2,
b=2(p+1) and c=p.
) =13y =
Now b’ —dac =[2(p+1)]*—4(2p)
= 4(p+1p—8p [el<
=4p°+8p+4—8p
=4(p"+1)

For any real value of p, 4(p’+1) will always be
positive as p? cannot be negative for real p. Hence,
the discriminant b — 4ac will always be positive.
When the discriminant is greater than 0 or is positive,
then the roots of a quadratic equation are real.

Thus (d) is correct option.

. The condition for one root of the quadratic equation
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ar’ + bz + ¢ = 0 to be twice the other, is

(a) b*=4ac (b) 2b° = 9ac
(¢) =4a+ b’ (d) ¢¢=9a— b
Sum of zeroes a+ 2o :_%

C

Product of zeroes a X 2o = a

207 =&

a

b\ _ ¢
2<_%> T a
20 _ ¢
9¢° @

2ab®> —9a’c =0
a(2b® —9ac) =0
Since, @ #+ 0,  2b* = 9ac

Hence, the required condition is 20 = 9ac.
Thus (b) is correct option.

No Need to Buy any Question Bank or Sample Chapter From

Market. Download Free PDF of all Study Material from
www.cbse.online

17. If 2+ o = 25, oy = 12, then 7 is

(a) (3, 4)
(¢) (3,4,—3,—4)

We have 7?1y =25

and xy =12
2

12+(%> =25

a'+144 - 2522 =0

(22— 16)(#—9) =0

Hence, 7 =16 > z =+ 4

and ¥ =9 > ==*3

Thus (c) is correct option.

Quadratic Equations
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18. The quadratic equation 222 — 3v/2 249 = 0 has
(a) two distinct real roots

b) two equal real roots

(
(¢) no real roots
(

d) more than 2 real roots

We have 2%273\/§$+% =0
Here a:2,b:—3ﬁ,c:%
Discriminant D =V —4ac

2
=(-3v2f -4 x2x )
=18-18 =0
Thus, 22° — 3v/2 2+ % = 0 has real and equal roots.
Thus (b) is correct option.

19. The quadratic equation 2° 4+ z—5 = 0 has
(a) two distinct real roots

b) two equal real roots

(
(¢) no real roots
(

d) more than 2 real roots

We have 2*4+2—5 =0
Here, a=1,b=1,¢c =-—5
Now, D = b’ —4dac

So 74 z— 5= 0 has two distinct real roots.

Thus (a) is correct option.

20. The quadratic equation 2%+ 32+ 2v/2 =0 has
(a) two distinct real roots

b) two equal real roots

(
(¢) no real roots
(

d) more than 2 real roots

We have @ +37+2V/2 =0
Here, a=1,b=3and c =2v2
Now, D =V’ —4dac
~ (3] — 4(1)(2Y2)
=9-8/2 <0
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Hence, roots of the equation are not real.
Thus (c) is correct option.

The quadratic equation 527 — 3z+ 1 = 0 has
(a) two distinct real roots

(b) two equal real roots
(¢) no real roots

(d) more than 2 real roots

Ans :

We have 5277 —3z+1 =0

Here a=5,b=—3,c=1

Now, D = b —4ac =(—3F—4(5)(1)

=9-20 <0
Hence, roots of the equation are not real.
Thus (c) is correct option.

The quadratic equation 7 — 4z+ 3v/2 = 0 has
(a) two distinct real roots

(b) two equal real roots
(¢) no real roots

(d) more than 2 real roots

Ans :
‘We have ?—4z+3v2 =0
Here azl,b:—4andc:3xF2

Now D = b —4dac = (-4} —4(1)(3v2)
=16 —12v2
=16 —12 x (1.41)
=16 —16.92 =—0.92
b —4dac <0

Hence, the given equation has no real roots.
Thus (c) is correct option.

The quadratic equation 74 4z — 3v/2 = 0 has
(a) two distinct real roots

(b) two equal real roots
(¢) no real roots

(d) more than 2 real roots

Ans :
We have P4+4z—3V2 =0
Here a:l,b:4andc:—3«/§

Now D = b —4ac =(4F — 4(1)(-3V2)

Quadratic Equations
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=16+12v2 >0
Hence, the given equation has two distinct real roots,
Thus (a) is correct option.

Don’t Take Printout of This PDF. Buy Hard Book at
Price Less than Price of Printouts.
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. The quadratic equation #* — 4z — 3v/2 = 0 has

(a) two distinct real roots

(b) two equal real roots

(¢) no real roots

(d) more than 2 real roots

Ans :
‘We have P?—4z—3V2 =0
Here a=1b=—4and ¢c =—3v2

Now D = b — 4ac
= (—4f —4(1)(-3v2)
=16+12v2 >0

Hence, the given equation has two distinct real roots.
Thus (a) is correct option.

. The quadratic equation 32° + 4v/3 z+ 4 has

(a) two distinct real roots

(b) two equal real roots

(¢) no real roots

(d) more than 2 real roots

Ans :
We have  322+4v32z4+4 =0
Here, a=3,b=4/3 and ¢ =4

Now D =V —4dac = (4V3) —4(3)(4)
=48 -48 =0

Hence, the equation has real and equal roots.
Thus (b) is correct option.

. Which of the following equations has 2 as a root?

(a) ¥ —42+5=0
(c) 22— Tz +6=0
Ans :

(b) @+ 32— 12 =0
(d) 32 —6z—2=0

(a) Substituting, z =2 in 2°— 42+ 5, we get
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(2F—4(2)+5 =4—8+5 =1 %0
So,

z = 2 is not a root of

¥ —4z+5 =0
(b) Substituting, = =2 in 2”4+ 3rx— 12, we get
(2 +3(2)—12 =4+6-12 =—2 # 0
So, =2 is not a root of 2+ 3z—12 =0.
(c) Substituting, 2 =2 in 22— 7z + 6, we get
22 —7(2)+6 =2(4)—14+6
=8-14+6
=14-14 =0.
So, =2 is a root of the equation 24 — 72+ 6 = 0.
(d) Substituting, = =2 in 32° — 6z — 2, we get
3(2F—6(2)—2 =12-12-2 =—2 # 0
So, x = 2 is not a root of
37" —62—2 = 0.

Thus (c) is correct option.

Which of the following equations has the sum of its
roots as 3 7

(a) 22°—3z+6=0

(c) ﬁﬁ—%xﬂ:o

(b) —2*+3z—-3=0
(d) 327 —32+3=0

Sum of the roots,

_ —Coefficientof x _ b
ath = Coefficient of 2 @
: -3 3 R m]
Option a : a+pf :_<T> =3 + 3
; . _ 3\ _
Option b : a+p _—<j> =
3
Option c : a+ 3 :-<%):3¢3
Option d a+ 3 :—<_TS>:1¢3

Thus (b) is correct option.

Assertion : 42”7 — 122+ 9 = 0 has repeated roots.

Reason : The quadratic equation a2’+ bz+c=0

have repeated roots if discriminant D > 0.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion

Quadratic Equations
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(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.
(d) Assertion (A) is false but reason (R) is true.

Reason is false because if D=0, equation has
repeated roots.

Assertion 47" —122+9 =0
D = — 4dac
— (~12} — 4(4)(9)
=144-144 =0

Roots are repeated.
Assertion (A) is true but reason (R) is false.
Thus (c) is correct option.

Assertion : The equation 2°+3z+1=(z—2) is a
quadratic equation.

Reason : Any equation of the form az’+ bz+c=0
where a # 0, is called a quadratic equation.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion

(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.
(d) Assertion (A) is false but reason (R) is true.

We have, 7+ 3z+1 =(z—2) = 2" —4z+4
P+3z+1 =2 —42x+4

7r—3 =0
It is not of the form az’+ bx+ c=0
(d) Assertion (A) is false but reason (R) is true.

Thus (d) is correct option.

Assertion : The values of z are
equation 22° + az — o’ = 0.

o .
—%,a for a quadratic

Reason : For quadratic equation az’+ bz+ ¢ =0

_ —b b —4dac
B 2a

X

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion
(A).
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(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.

(
(d) Assertion (A) is false but reason (R) is true.

We have

T =%,—a

Assertion (A) is false but reason (R) is true.

Thus (d) is correct option.

Assertion : The equation 822+ 3kz+ 2 = 0 has equal

roots then the value of k is + 3.

Reason : The equation a2’+ bz+ c¢=0 has equal

roots if D= b — 4ac =0

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion

(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.
(d) Assertion (A) is false but reason (R) is true.

‘We have 87+ 3kz+2 =0

Discriminant, D = b’ —4dac

=(3kF—4x8x2 =9k —064

For equal roots, D =0
9K — 64 =0
9K =64

> _ 64 _+38

B = 9 = k =*3

Both assertion (A) and reason (R) are true and reason
(R) is the correct explanation of assertion (A).

Thus (a) is correct option.

Assertion : The roots of the quadratic equation
7+ 22+ 2 = 0 are imaginary.

Reason : If discriminant D = b*—4ac < 0 then the
roots of quadratic equation az’+ br+c=0 are

Quadratic Equations
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imaginary.
(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion

(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.

(
(d) Assertion (A) is false but reason (R) is true.

We have F+2z+2 =0

Discriminant, D =V’ —4dac
=(2f-4x1x2
=4-8=-4<0

Roots are imaginary.

Both assertion (A) and reason (R) are true and reason
(R) is the correct explanation of assertion (A).

Thus (a) is correct option.

Download 20 Set Sample Papers Free PDFs for all Subject from
www.cbse.online

FILL IN THE BLANK QUESTIONS

A real number « is said to be .......... of the quadratic
equation a2’ + bz + ¢ =0, if e’ + b+ ¢ = 0.

root
For any quadratic equation az’*+ bx+ ¢ =0,

b’ — 4ac, is called the .......... of the equation.

discriminant

If the discriminant of a quadratic equation is
zero, then its roots are .......... and ..........

real, equal

If the discriminant of a quadratic equation is
greater than zero, then its roots are .......... and ..........

real, distinct

A polynomial of degree 2 is called the .......... -
polynomial.
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quadratic

. A quadratic equation cannot have more than
roots.

two

. Let a2+ bz+ ¢ =0, where a,b,c are real numbers,
a * 0, be a quadratic equation, then this equation

has no real roots if and only if .........
E %7

b’ < 4ac [=

d282
. If the product ac in the quadratic equation
a2’ 4 bz + ¢ is negative, then the equation cannot
have .......... roots.

E S E
Non-real =
d283
. The equation of the form a2’ + bz =0 will
always have .......... roots.
EEE
real =

d284

. A quadratic equation in the variable z is of
the form

a4+ br+c =0,

where a,b, c are real numbers and «a

+0
. The roots of a quadratic equation is same as
the .......... of the corresponding quadratic polynomial.
=
sk
Zero O E

d286
. Value of the roots of the quadratic equation,

r—x—6=0 are ......... .
[Board 2020 OD Basic]
31540

r—1—6 =0

7 —3z+22—-6 =0
z(z—3)+2(z—3) =0
(z—3)(z+2) =0 = z =3 and z =—2

. If quadratic equation 32> — 42+ k = 0 has equal roots,
then the value of £ is .......... .

[Board 2020 Delhi Basic]

Given, quadratic equation is 327 — 42+ k=0

Quadratic Equations
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Comparing with a2+ br+c=0, we get a=3,
b=—4and c =k

) O}1400]
For equal roots, b*—4ac =0 S
5 [:]r
(—4)*—43)(k) =0 e
16 —12k =0
_16 _4
=13 =3

VERY SHORT ANSWER QUESTIONS

Find the positive root of v32*+6 = 9.
[Board Term-2, 2015]

We have V32246 =9
322+6 =81
377 =81—-6=175
_ 75 _
7 = 3 =25
Thus r=%5

Hence 5 is positive root.

If z=—1, is a solution of the quadratic equation
3224 2kx— 3 = 0, find the value of k.

[Board Term-2, Delhi 2015]

We have 37 +2kr—3 =0
Substituting z :f% in given equation we get
1\2 1 _
3<—§> + 21@(—5) ~3=0
3 _
1 k—3 =0
_3_
k = 1 3
_3—-12 _ -9
4 4
Hence k& = 779
Find the roots of the quadratic equation
V32 -22—-V3=0
[Board Term-2, 2012, 2011]
We have V32—2:—-V3 =0

[=1.35% (=]
V3r#—3z+2—+v3 =0 %

V3a(z—V3)+1(z—v3) =0 ﬁo
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(1— V3 Fas1) =0
-1
Thus z=v3 y—=
V3
49. Find the value of &, for which one root of the quadratic

50.

equation k2’ — 142+ 8 = 0 is six times the other.
[Board Term-2, 2016]

Ok 10|
We have kr? —142+8 =10 :
Let one root be o and other root be 6o. 1
Sum of roots, a+6a = %
14 2
Tou = ora=z (1)

Product of roots , a(ba) = T or 60 :% ..(2)

Solving (1) and (2), we obtain
22
o3 -3
4 _8
GXF =7
3 _1
¥k
3k =k
3k—k =0
k3—k] =0
kE=0o0r k=3

Since k£ = 0 is not possible, therefore k£ = 3.

If one root of the quadratic equation 62 — z— k= 0 is
2 then find the value of k.

[Board Term-2 Foreign-2, 2017]
We have 62— 2—k=0

, we get

w0

Substituting = =

6<2>2—2—k’ =0

3) 73
6xg-2-k=0
B2 k=0
2k =0

Quadratic Equations

51.

52.

53.

Chap 4

Thus £ = 2.

Find the value(s) of k if the quadratic equation
322 — kv/3 z+ 4 = 0 has real roots.

[SQP 2017]

If discriminant D = b* — 4ac of quadratic equation is
equal to zero, or more than zero, then roots are real.

We have 32— kv/32+4 =0
Comparing with a2’ 4+ bz+ c=0 = 0 we get
a=3b=—k/3 and c=4

For real roots b —4dac =0

(—kV/3Y-4x3x4=0
3K —48 =0

F—16 =0
(k—4)(k+4) =0

Thus k < —4 and k= 4

For Free PDFS of all Sample Papers Visit
www.cbse.online

TWO MARKS QUESTIONS

For what values of k, the roots of the equation
2+ 4z + k=0 are real?

[Board 2019 Delhi]

We have P4+4z+k =0.

Comparing the given equation with az’+ bz+c¢ =0
wegeta =1, b=4,c=k.
Since, given the equation has real roots,

D=0

b’ —4ac = 0

£ —4x1xk=0
4k < 16

k<4

Find the value of k for which the roots of the equations
322 — 10z + k= 0 are reciprocal of each other.

[Board 2019 Delhi]

We have 377 —10x+k =0
Comparing the given equation with az’+ bz+c=0
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we get a =3, b=—10,c=k

Let one root be o so other root is %.

Now product of roots o X é =

SYIe

_.
I
S

Hence, value of k is 3.

Find the value of %k such that the polynomial
2 —(k+ 6)x+ 2(2k+ 1) has sum of its zeros equal to
half of their product.

[Board 2019 Delhi]

Let o and 3 be the roots of given quadratic equation

?—(k+6)z+2(2k+1) =0

Now sum of roots,. a+p :fw =k+6
Product of roots, o = w =2(2k+1)
According to given condition,

a+pB = %OLB

k6 = 5[2(2k+ 1)]

k+6 =2k+1 =k =5

Hence, the value of k is 5.

Find the nature of roots of the quadratic equation
207 — 4z +3 = 0.
[Board 2019 OD]

We have 207 —4z+3 =0

Comparing the given equation with a2’ + bz+c=0
wegeta =2b=—4,¢c =3

D =¥ —4ac
= (—4)"-4(2) x (3)

Now

=—8<0or (—ve)

Hence, the given equation has no real roots.

Find the roots of the quadratic equation 62 — 2 — 2 = 0

[Board Term-2, 2012]
62" — x—
622 +3z—4z—2 =0

We have =0
(3x4=2x6)

3a(20+ 1)~ 2(20+ 1) =0

Quadratic Equations
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(2z+1)(32—-2) =0
3z—2 =0or 2z4+1=0

¢ =20rz=-1
3 2
. 2 1
Hence roots of equation are 3 and -5

Find the roots of the following quadratic
equation :

1522 —10v6 2+ 10 =0
[Board Term-2, 2012]

We have 1542 = 10v/6 2+ 10 =0
37 —2/62+2 =0

37 —V6r—V6r4+2 =0
V3a(v32—v2)=V2(V3z-v2) =0
(V3z—-v2)(V3z-v2) =0

Thusm:ﬁ V2

V33
Solve the following quadratic equation for z :
4V/32 +52-2v/3 =0

[Board Term-2, 2013, 2012]

4V37+52-2/3 =0
4V37 +8x—3x—2V3 =0
42(vV32+2)—V3(V32+2) =0
(V3z+2)(4z—+v3) =0
2 V3
V3 4
Solve for z : :52—(«/§+1)$+«/§ =0
[Board Term-2 Foreign 2015]

We have

Thus z =—

We have
= (V3 +D)z+vV3 =0
?—V3r—1z4+v3 =0
oz —v3)~1(z—+v3) =0
(z—v3)xz—1) =0
Thus z =v3,2=1

Find the roots of the following quadratic equation :
(o4 3)(z—1) =3(v- %)

[Board Term-2 2012]
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= 1 2+ /160"
We h +3)(z—1 _3( ——) _ 4a® £ V16b"
e have (;v )(m ) -3 :
l'2+3.'15—$—3 =3zx—1 or $74a[2i4b270,2ib2
’ o 8 -2
P—z-2=0

2 2 2 2
?—2z+2-2 =0 Thuseitherm:a;b orx:agb

:1:(1’—2)+ 1(:1:—2) =0
(z—=2)(z+1) =0
Thus z =2,-1
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61. Find the roots of the following quadratic equation :

2 3 _
Ans : [Board Term-2, 2012 |
We have %f—z—% =0
Ok 140
28 —5z—3 _ 0 .
5 o E|
d112

20" —52—3 =0

20 —6r+2—3 =0

22(z—3)+ 1(z—3) =0

(2z+1)(z—3) =0

Thus z :f%, 3

62. Solve the following quadratic equation for z :
427 —4d’z+ (a4 - b4) =0
Ans : [Delhi Term-2, 2015]

We have 42° — 4ad’x+ (a4 — b4) =0
Comparing with A2” + Bz + C = 0 we have

A :4,B:—4aQ,C:(a4— b4)

Cdd =/ (—4a?) — 4 x A(a’ - b
B 2 x4

_ 4a® * V164> — 164" + 16b"
- 8

63.

64.

65.

Solve the following quadratic equation for z :
92 — 6b°z — (a4 -b) =0

Ans : [Delhi Term-2, 2015]

We have 947 — szxf(cff b4) =0

Comparing with A2*+ Bz + C = 0 we have
A =9,B=—6l",C=—(a'— b") :

~B+ VB —4AC
24

65"/ (—6b°F —4 x 9 x {(a' = b")}

r= 2% 9
_ 6b* + /360" + 364" — 360"
- 18
_60°t+/36a8 60t 64°
- 18 - 18
A+ =4
Thus z = 3 3

Solve the following equation for z :

4:L'2+4b$—(a2— b2) =0

Ans : [Board Term-2, OD 2012]
We have 42+ 4bz+b*—a> =0
(2z+ b — a =0
(224+ b+ a)2z+b—a) =0
Thus xzi(aTer) and x:agb

Solve the following quadratic equation for x :

1’2—2a:1:—(4b2— a2) =0

Ans : [Board Term-2, 2015]
We have 7 —2ax— (40— a’) =0
7 —2ar+ a*— 40> =0 EI 2
(e—ap—(2bp =0 =
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(fn— a—|—2b)(m— a—2b) =
Thus £ = a—2b,x=a+2b

66. Solve the quadratic equation, 22+ az— o’ = 0 for z.

Ans : [Board Term-2 Delhi 2014]
We have 2084+ ax— a*=0
Comparing with A2>+ Bz + C = 0 we have
(= m
A=2B=qaC=-2a :
=
Now . :—BivBZ—4AC d117
24
_—ai/a2—4x2x(—a2)
o 2% 2
_—atva*+8a
o 4
_—a*xv94d —ax3a
o 4 o 4
_—a+3a —a—3a
S S

Thus z 2%,—a

Don’t Take Printout of This PDF. Buy Hard Book at
Price Less than Price of Printouts.

CLICK TO BUY HARD BOOK

67. Find the roots of the quadratic equation
42 —dpr+(p*— €)= 0
Ans : [Board Term-2, 2014]
We have 412—4p$+(p2— qz): 0

Comparing with az’ + bz + ¢ =0 we get
a = 4,b:—4p,c:(p2— qz)
The roots are given by the quadratic formula,

_ —b+ Vb —4dac
2a

Tr =

CApE 16— A x A X (P — )

2 x4

_4p £ /16p° — 16p° + 164
- 8

Quadratic Equations

Thus roots are

68. Solve for z (in terms of ¢ and b) :
b

=2, a,b
a

Ans : [Board Term-2 Foreign 2016]

a(z—a)+ b(:c— b) B
(o= D=0
a(z—a)+ b(m— b) = 2[:v2—(a+ b)x—i— ab]

‘We have

ar— @+ bz — b* = 2x2—2(a—|— b)x—|— 2ab

227 — 3(a+b)z+(a+ by

+ by
+)]
+5b
2

69. Solve for z : V327 —2V/22—-2/3 =0

Ans : [Board Term-2 Foreign 2016]

+( 0
297 — 2(a+ b) —(a— b);v—i—( 0
[21: (a+b) ][ —(a 0

Thus :z:za—i—ba

We have
V3P —-3V2z+v22—2V3
=0

V3a[z—V6]+V2[z—V6] =0
(- /6)(3a++2) =0
2 V6 -2

70. If z=2 and z=-—3 are roots of the quadratic
equation a2’ + 7z+ b =0, find the values of @ and b.

Ans : [Board Term-2 Delhi 2016]

Thus

We have ar’ +Tr+b=0 (1)

Substituting =% in above equation we obtain

a—l—%—f—b =0

4a+42+9b =0

da+9b =—42 (2)
and substituting * =— 3 in (1) we obtain
9a—-21+b =0
9a+b =21 (3)
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Solving (2) and (3), we get a=3 and b=—16

Solve for z : v6x+ 7 —(2:1:— 7) =0
[Board Term-2 OD 2016]

We have \/6$+7—(2x—7) =0
or, Vor+7 =(20-7)

Squaring both sides we get

6z+7 = (20— Ty
6z+7 =42° — 28z + 49
427 — 34z +42 =0
207 — 17z+21 =0
207 — 142 —32+21 =0
20(2—=T)=3(z—T7) =0
(z—T7)(22-3) =0

Thus z =7 and x:%.

Find the roots of #* —4x—8 =0 by the method of
completing square.

[Board Term-2, 2015]
We have P—4r—8 =0

r—4r+4-4-8=0

(x—2)2— 12 =0

($—2)2 =12
(z—2f =(2v3)
r—2 =123
z=2+2/3
Thus z =24 23, 2—-2V3
Solve for z : v2z+9 + z =13
[Board Term-2 OD 2016]
We have V2r+9+z =13
V2249 =13-2

Squaring both side we have
2z2+9 = (13 — 2y
2249 =169 + 2* — 26z
0 =2"+169 —262—9 — 2z
2 — 2824160 =0

Quadratic Equations

74.

75.

76.

77.

Chap 4
7 — 20z — 82+ 160 =0
z(z—20) —8(z—20)=0
(z—8)(z—20) =0
Thus ¢z =8 and z = 20.
Find the roots of the quadratic equation

V2 Tr+5v2 =0
[Board Term-2 OD 2017]

We have V222 +7z+5v/2 =0
V224254 52+5v2 =0
«/51:(1:+«/§)+5(x+x/§) =0

(z+v2)(V2z+5) =0

5 _ 5

V2T V2 V2 T2

Find the value of k for which the roots of the quadratic
equation 22° + kx+ 8 = 0 will have the equal roots ?

[Board Term-2 OD Compt., 2017]

Thus z=—+/'2 and =— V2 5\/5

/2

We have 202+ krx+8=0

Comparing with a2’ + bz + ¢ = 0 we get

a =2,b=Fk and c=8
For equal roots, D =10
b —4ac =0
F-4x2x8=0

K =64
b =+v64
Thus £ =% 8
Solve for & : V32241024 7v3 =0
[Board Term-Il Foreign 2017 Set-2]
We have V327 +102+7v3 =0
V32 + 32+ Tz+7v/3 =0
V3z(z+vV3)+T(z+V3) =0
(z+V3)(V32+7) =0
Thus z =—+v 3 and z= %
Find %k so that the quadratic equation

(k+ 1)12 —2(k+ Hz+1=0 has equal roots.
[Board Term-2, 2016]
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We have (k+ 1);152 —2(k+1)z+1=0

Comparing with A2*+ Bz+ C =0 we get
A=(k+1),B=-2(k+1),C=1
If roots are equal, then D =0, i.e.

B =4AC =
Ak+ 17 = 4(k+1)
BP4+2k+1 =k+1

F+k=0
k(k+1) =0
k=0—-1

k=—1 does not satisfy the equation, thus k=0

If 2 is a root of the equation 2”+ kr+12 =0 and
the equation 2” + kx4 ¢ = 0 has equal roots, find the
value of q.

Ans : [Board Term 2 SQP 2016]

We have P4+kr+12 =0

If 2 is the root of above equation, it must satisfy it.
[=

A0

(2 +2k+12 =0
, 2k+16 =0
k =—8
Substituting k& =— 8 in 2° + kz+ ¢ = 0 we have
?—8x+¢q =0
For equal roots,
(—8F—4(1)g =0
64—4q =0
4qg =64 = ¢ =16

Find the values of k for which the quadratic equation
92 — 3kz+ k= 0 has equal roots.

Ans : [Board Term-2 Delhi, OD 2014]

We have 922 —3kz+ k=0

Comparing with a2’ + bz + ¢ = 0 we get
a=9,b=—3kc=k
Since roots of the equation are equal, b* — 4ac =0
(—3ky—(4x9xk)=0
9K — 36k =0
F—4k =0

Quadratic Equations

81.

82.

Page 91

k(k—4) =0=>k=0o0r k=4

Hence, kE =4.

. If the equation k2’ — 2kx+ 6 = 0 has equal roots, then

find the value of k.

Ans : [Board Term-2, 2012]

We have kat —2kz+6=0

Comparing with a2’ + bz + ¢ = 0 we get
a=kb=—2kc=6

Since roots of the equation are equal, b* —4ac =0

(—2k)2 —4(k)(6) =0

4K — 24k =0
4k(k—6) =0
k=06

But k # 0, as coefficient of 2* can’t be zero.

Thus k=6

SUPPORT OUR MISSION

Click Here to Know About Mission

Find the positive value of & for which 2> — 8z + k=0
, will have real roots.
Ans : [Board Term-2, 2014]

We have ¥—8z+k=0 E &=

Comparing with A2” + Bz+ C =0 we get &

d214

A=1,B=-8,C=k
Since the given equation has real roots, B> —4AC > 0

(—8)2 —4(1)k) =0

64 —4k =0
16—k =0
16 = k
Thus £ < 16

Find the values of p for which the quadratic equation
427 + pz+ 3 = 0 has equal roots.

Ans : [Board Term-2, 2014]

We have 47+ pr+3=0

Comparing with a2’ + bz + ¢ = 0 we get

a=4,b=p,c=3
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Since roots of the equation are equal,
b —4dac =0
pPP—4x4x3=0

p2—48 =0
p? =48
P =+4y3

83. Find the nature of the roots of the quadratic equation :

13vV3 2 +102++v3 =0
Ans : [Board Term-2, 2012]

13v/3 224+ 10z++v3 =0
Comparing with ar’ + bz+ ¢ =0 we get
a =13v3,b=10,c=v3
b —4dac = (10¢ —4(13v'3)(v3)
=100 — 156

We have

=—56
As D < 0, the equation has not real roots.
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84. Solve the following equation: %— a:% =3,z+ 0,2

Ans : [Board 2020 SQP Standard]
1 1 _

We have —— =3 (z#0,2)
T r—2
rT—2—x 3 &l .EI
z(rx—2) e

_2 . d291
z(z—2) 3

3z(z—2) =—2

377 —6z+2 =0

Comparing it by a2z’ + b+ c, we get @ =3, b=—26
and ¢ = 2.

Quadratic Equations

Chap 4

Now, T

_6+436-24 6+ 4/12
= 6 G

_6+2V3
=76

_3+Y3 3-V3
=73 3

85. Find the values of k for which the quadratic equation
22+ 2v/2k 2+ 18 = 0 has equal roots.
Ans : [Board 2020 SQP Standard]

We have 22+ 2v2kz+ 18 =0
Comparing it by az® + bz + ¢, we get a=1, b= 2+/2k
and ¢ = 18.
Given that, equation 27+ 2V 2 kz+18 = 0 has equal
roots.

b —4dac =0

(2V2k)?—4x1x18 =0

8 —72 =0
8K =172
72
#=T2_9
k=3

86. If o and (3 are the zeroes of the polynomial
f(z) = 2 — 4z — 5 then find the value of o+ (3?

Ans : [Board 2020 Delhi Basic]

We have p(z) =2"—4z-5

Comparing it by a2’ + bz +c, we get a =1, b =—4
and ¢ =—5

Since, given o and (3 are the zeroes of the polynomial,
b _—(=4)

Sum of zeroes,

=16+10 =26

87. Find the quadratic polynomial, the sum and product
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of whose zeroes are —3 and 2 respectively. Hence find
the zeroes.

Ans : [Board 2020 OD Basic]
at+tpf =-3 (1)

af =2

Sum of zeroes
and product of zeroes
Thus quadratic equation is
r—(at+B)z+taf =0
2= (—3)z+2 =0

©+3z+2 =0
Thus quadratic equation is #*+3z+2=0.
Now above equation can be written as
r+2z+z+2 =0
z(z+2)+(z+2) =0
(z+2)(z+1) =0

Hence, zeroes are —2 and —1.
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88. If o and B are the zeroes of the polynomial

f(z) =52 — Tz + 1 then find the value of (% + %)
Ans : [Board 2020 OD Basic]

Since, o and [ are the zeroes of the quadratic
polynomial f(z)= 52" — Tz +1,

Sum of zeros, o+ :_<_T7> :% (1)

Product of zeros, of :% .(2)

Quadratic Equations

90.

a, B _o+p3 _ (atB)’—208
Now, B+0L = a3 oB
(f-2x1
- I
_49-2X5 _ 39
5 ~ 5
. Find the zeroes of the quadratic polynomial

62— 3 — 7z and verify the relationship between the
zeroes and the coefficients.

Ans : [Board 2020 Delhi Basic]

We have p(r) =62°—3—Tx
For zeroes of polynomial, p(z) =0,
62— Tz—3 =0

627 —9z+22—3 =0

3x(2c—3)+1(2z—3) =0
(2¢—-3)(3z+1) =0
Thus 22—3 =0 and 3z+1 =0

Hence z :% and z :—%

Therefore o =4 and 3 =—1 are the zeroes of the
given polynomial.

Verification :

a+f =

Sum of zeroes,

[N]I9V)

)

ro o
[N

_ _ coefficient of z.
coefficient of 2°

_(3y_1y__1
0 =(3)"3) =2
constant term
coefficient of z*

and product of zeroes

Find the =zeroes of the quadratic polynomial
2+ Tz+ 10, and verify the relationship between the
zeroes and the coefficients.

Ans : [Board 2020 Delhi Basic]
Let, p(z) =2+ T2+ 10
For zeroes of polynomial p(z) =0, & E

Z+T7r+10 =0
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7+5r+22+10 =0
z(z+5)+2(z+5) =0
(z+5)(z+2) =0

So,z =—2and z=—-5

Therefore, « =— 2 and 3 =— 5 are the zeroes of the
given polynomial.
Verification:

Sum of zeroes, a+p =—2+(-5)

_ _ coefficient of
coefficient of 22

and product of zeroes o = (—=2)(=5) =10

~10
T

_ contant term
coefficient of 2?

1 11

91. Solve for z : 14 Tr7 =30 r+—4, —7.
[Board 2020 OD Standard)]
1 111
We have s 4 T17T =30
r+7—-2—4 _ 11 o]
(z+4)(z+7) 30 =
3 11 d305
Prdr+Tr+28 30
3 _ 11

Z+11z+28 30
1122+ 1212+ 308 = 90
1122+ 1212+ 218 =0

Comparing with a2’ +br+c¢ =0, we get a = 11,
b= 121 and ¢ = 218 we obtain

_ —b* Vb —4dac
2a

—121 £ v'14641 — 9592
22

Tr =

—121 £+ v5049
22

—121 £ 71.06

o 22

= —49.94 —192.06
22 22

Quadratic Equations

Chap 4

T =—2.27, —8.73.

92. Solve for z :

z+1 ,2-2_ , 2z+3, _
x—1+x+2_4 x_2,azil, 2,2

[Board Term-2 OD 2016]

z+1 ,2—=2 _ , 2243
‘We have a:—1+:r+274 p—
P4+3x+2+ 27— 3z+2 _4rz—-8—-2x-3
P4 r—2 r—2
208 +4 2z—11
-2 T—2

(227 +4)(z—2) =2z —11)(7" + 2 2)
524+192—30 =0
(52— 6)(z+5) =0

z =—5,g
93. Solve for z :
20, 1 3049 _ 3
v-3 2% +3 (@3 2e+3) NPT 37

[Board Term-2, Delhi 2016]
1 A0
O
d132

We have

2r 1 3z+9 _
-3 243t @=3)22+3) =0

22(2z+ 3)+(z—3)+(32+9) =0
4+ 62+ 2—3+32+9 =0
427 +10z+6 =0

20 +55+3 =0

(z+1)(2z+3) =0

Thus z :,1’x:,§
2
1 2 1 2
94. Solve for z : :E+2:U—3 = I_Q,a:#: 0, 3 2.
[Board Term-2, Foreign 2016]
1 2 1
We have x T 22-3 " 12
=, %
20—3+ 2z 1 T
el B
Ar—3 1 d133
t2e—3) -2
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Chap 4
(I—Z)(4m—3) =20 — 3z
47" — 112+ 6 = 22" — 3z
22" —8z+6 =0
©—4z+3 =0
(z—1)(z—=3) =0
Thus z =1,3

95. Solve the following quadratic equation for z :

a a+b B
ﬁ+(a+b+ . )$+1—0

[Board Term-2 OD 2016]

We have J:Q—&—(a_?_b—i—azb)x—f—l =0
ﬁ+aibx+“2bx+1 -0
a a+ b a B
m(x+a+b>+ a (x+a+b>_0
a a+ b\ _
(x+a+b><x+ a >—0
_ —a —(at))
Thus TE Ty o
96. Solve for z :
1 1 _ 2,
(fE* 1)(x72)+(m72)(:v73) B 3’334E 1,2,3
[Board Term-2 OD 2016]
1 1 _2
z— 1)(x—2 z—2)(r—3 3
Wehave o= T @-2)e-3) ~

2(z—2) 2
(z—1)(z—2)(z—3) 3
2 _2
(1’—1)(33—3) 3

3 =(z—1)(z—3)
P—4r+3 =3
F—4z =0
x(x—4) =0

Thus z =0 or z=4

Quadratic Equations

Page 95

V3rF—2V2z-2V/3=0

[Board Term-2, OD 2015, Foreign 2014]

V32 -2V22-2V3 =0
V37 —[3v2-v2]z—2v/3 =0
V37 -3V22+V22-2V3 =0
V327 —V3V3V2a+vV22-v2V2/3 =0
V3z(z—vV3V2)+v2(z-v2V3) =0
V3ar—v6]+v2[z—v6] =0

(z—V6)(V3z+v2) =0

Thus z Z\/EZ—\/g

98. Solve for z : 22+ 6v32—60=0
[Board Term-2, OD 2015]

97. Solve for z :

We have

We have 207+ 6v32—60 =0

?+3v/32-30 =0

#45V32-2V/32-30 =0
w(z+5v3)—2V3(z+5v3) =0
(z+5v3)(z—2v3) =0

Thus z =—5v/3,2v'3

99. Solve for z : 332—|—51:—(a2—|— a—6) =0
[Board Term-2 Foreign Set | 2015]

We have £ +5r—(a*+a—6) =0

[=],%=s]
" _ —b =V —4dac
- 2(1 I[]

d138

—5+./25+4(a’+ a— 6)

Thus T = 5

—5+ /25 +4d>+ 4a— 24
D)

-5+ V4’ +4a+1
2

-5 i(2a—|— 1)
2

26a—4 —2a—6
2 2

Thus z= a— 2, r=—(a+3)

100.Solve for z : 27 —(2b— 1);17—1—(1)2— b—20) =0

[Board Term-2 Foreign 2015]
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We have xQ—(Zb—l)x—l—(lf—b—QO) =0 Thus z = 0,7
Comparing with Asz’+ Bx+ C' =0 we have 103.Solve the equation for z : %— = ﬁ; T F 0,_—3

A=1,B=—(2b—1),0= (b~ b—20)
— B+ VB —4AC
24

[Board Term-2 Delhi 2014]

‘We have ;—3 —m
2
N :(2b—1)i/(2b_21)2_4(b — b—20) a5 _, B
r 2z+3 &
(20— 1)E VAP —4b+ 14K + 40+ 80 4(2z+3)— 5z o
- 2 o2z +3)
— 1)+ — 1)+ T+ —ox = 3z(2z+
20—1)= V81  (20-1)%9 8z+12 — 5z = 3222+ 3
2 2 32+ 12 = 62"+ 9z
:L;S,%_Tw 62"+ 62— 12 =0
—b+4, b5 F+s-2=0
P4+2z—2—2 =0
Thus z=b+4 and x=5b—-5 @+ 2)— (5+2) =0
101.Solve for 7 : 101 =10 ;50,1 (o4 2)(z—1) =0
[Board Term-2, OD 2014] Thus z =1,—2
We have E—l __15 104.Find the roots of the equation 22° 4+ x— 4 = 0, by the
z r+1 method of completing the squares.
16 15 [Board Term-2, OD 2014]
T x+1 =1
We have 20 +z—4 =0
16(z+1)— 152 = z(z+1)
=+ Fr5-2=0
162+16 — 152 = 2°+
r4+16 =27+ 12+2x(%>72 =0
7?—16 =0 Adding and subtracting <i2,we get
7 =16
2 2
s —t4 12+2x<%>+<%>7(%>—2:0
Thus  =—4 and z=+4 1\2 1 .
102.5olve the quadratic equation (z — 1f — 5(z—1)—6 =0
Board Term-2, 201 x+12— L£32) _
[Board Term-2, 2015] < 4) < 16 >f
We have r—1f=5(z—1)—6 =0 2
(s=1F =5 1) . e 23 2
©—2r4+1-52+5—-6 =0
1\ _ 33
- Tr+6-6 =0 (“Z) 16
2—Tz =0 1y . /33
<m+4> =t
x(x—?) =0
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Thus roots are z =

—1++v33 —-1-+v33
4 ’ 4

105.Solve for z : 92° — 6az+ (a’— b°) =0
[Board Term-2 2012]
We have 97" — 6az+ a’— b* =0
Comparing with A2”+ Bz + C = 0 we have

A :9,B:—6a,C:(a2—bZ)

_ —BEXVB*—4AC
B 2A
6a & /(—6ay — 4 x 9k(a’ — V)
r= 2X9
_ 6a % v/364° — 364> + 360"
B 18
_ 6aE V360 _ 6aE6b
B 18 - 18
_atb
-3
_(a—I—b) (a—b)
=733
_a+b _a—2>b
Thus T="g =g
lﬂﬁ.iolve the equation £C<1F4 — xi = :%, zF —4,7 for
[Board Term-2, 2012]
1 1 11
We have, Tr 4 7.7 =30
r=7—z—4 _ 11 EI.. o
(m—i— 4)(m — 7) 30 i
11 1 d145
(a:+4)(:v—7) 30
-1 1
(95+4)(:E—7) 30
(m+4)(x—7) =—30
#—3z—28 =—30
?—3z4+2 =0
P—2z—z+2 =0
(m—l)(w—?) =0
Thus z =1,2.

107.Find the roots of the quadratic equation :
AV +vr—adr—1=0

Quadratic Equations

Page 97
[Board Term-2, 2012]
We have P+ bVr—adz—1=0
be(a2:c+ 1)— 1(a21:—|— 1) =0

(be— 1)(a2x+ =0

1
Hence, roots are 7 and —

108.1f (4 + ¢*)(¢’ + b°) = (ax+ by, prove that %: %

[Board Term-2, 2014]

We have (12 + yQ)(a2 + b2) = (az+ byy
2+ PV + P d’+ Y = d’ 7+ by’ + 2abay

b+ 1 a’ — 2abzy =0

OF 330
(zb—yay =0 &
E 0
zb = ya dis2
z _Y
Thus il

Hence Proved.

Download 15 Years Previous Years Chapterwise

Question Bank Free PDFs For all Subject from
www.cbse.online

109.Solve the following quadratic equation for x :
p2l‘2—‘r(p2— q2).’13'— q? — O

[Board Term-2, 2012]

We have Pe+(p—¢)r—q¢ =0
Comparing with az’ + bz + ¢ = 0 we get

2

a=pb=p"~¢ c=—q
The roots are given by the quadratic formula

_ —b+ Vb —4dac
2a

—(P =)=/ (" = &) — 4(¥')(- )

2

2p
_ (- )=V p'+ ¢ - 20 ¢+ 4P ¢
2;02
_ @ -) -Vt d+ 27
2p*
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_ -V + )
2p*
_ =T+ )
2p*
Thus x:—(pz—f)t(p2+q2):2_qz:i2
2p 2p° p
and x:_(pQ_qz);(p2+q2):_2€2:—l
2p 2p

2
Hence, roots are q—Q and —1.

110.Solve the following quadratic equation for x :
927 — 9(a+b)yz+ 2a* + 5ab+2b° =0
[Board Term-2, Foreign 2016]
We have 9127 — 9(a+ b)z+ 2¢*+5ab+ 2" =0
Now 20>+ 5ab+ 2b° = 2a° + 4ab+ ab+ 20
= 2a[a+ 2b]+ b[a+ 20]
= (a+2b)(2a+b)
Hence the equation becomes
92” = 9(a+ b)z+ (a+2b)(2a+b) =0
92" — 3[3a+ 3b]z+ (a+2b)(2a+b) =0
92" — 3[(a+2b)+(2a+ b)|z+ (a+ 2b)(2a+ b) =0
927 — 3(a+2b)z—3(2a+ byr+(a+2b)(2a+b) =0
3x[3:1:— (a+ Qb)] —(2a+ b)[3x— (a+ 26)] =0
[3957 (a+ 2b)][3x7 (2a+ b)] =0
0

3x—(2a+0b) =
_a+2b e
T ="73 3
E A
d
30— (2a+b) = o
= Qa?j— b
Hence, roots are a—ga and 2a;_ b.

111.Solve for z : 2+ 62— (0’ + 2a—8)

[Board Term-2, Foreign 2015]

We have 12+6a:—(a2—|—2a—8):0
Comparing with A2”+ Bz+ C =0 we get
A= 1,B:6,C=(a2+2a78)

The roots are given by the quadratic formula

Quadratic Equations

Chap 4

—~B+ VB —4AC
24

Tr =
=6+ ./36+4(a’+2a—8) e
B 2
—6 £ (2a+2)
:f
—6+(2a+2
Thus T = % =a—2
—6—(2a+2
and T = % =—a—4
Thus z=a—2,—a—4
112.If the roots of the equation
(a2+ bZ)Iz —2(ac+ bd)fE+(CQ+ dQ) =0 are equal,

a_ ¢
prove that b= d

[Board Term-2 2016]
We have (a’+ b2)12 —2(ac+ bd)z+ (c2 + dQ) =0
Comparing with A2” + Bz+ C =0 we get
A= (a’+ V), B=—2(ac+ bd),C= (' + &)
If roots are equal, D = B*—4AC=0

or B* =4AC

Now [—2(ac—|— bd)]2 =4(a’+ 0*)(*+ &)
4(a* S+ 2abed + B &) = 4(a*C + &+ 0’ + b )
a’c+2abed+ b’ d* = a*c*+ '+ VP + b d
2abcd = a*d* + b° ¢
0 = a*d” — 2abcd + b ¢

0= (ad - bc)2
0 =ad— be
Thus ad = bc
a _ ¢c
b= d Hence Proved

113.If 2 is a root of the quadratic equation 322 + pr— 8 =0
and the quadratic equation 42”7 —2pz+ k=0 has
equal roots, find k.

[Board Term-2 Foreign 2014]
We have 37+ pr—8=0

Since 2 is a root of above equation, it must satisfy it.
Substituting =2 in 32>+ pr— 8 = 0 we have

1242p—8 =0

p==2
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Chap 4

Since 42> —2pz+ k = 0 has equal roots,
or 42° + 4z + k = 0 has equal roots,
D =0 —4ac=0
4 —4(4)(k) =0

16 — 16k =0
16k =16
Thus k=1

114.For what value of k, the roots of the quadratic
equation kx(z— 2«/3) 4+ 10 = 0 are equal ?
[Board Term-2 Delhi 2014, 2013]

We have kx(m—?/g)—i—lo =0

or, ki — 2V 5 kz+10 =0

Comparing with a2’ + bz + ¢ = 0 we get
a= k,bzfQ\/gk and ¢=10
Since, roots are equal, D= b*—4ac =0

(—2v5k) —4 x kx 10 =0

20 — 40k =0
20k(k—2) =0
k(k—2) =0

Since k£ #+ 0, we get k£ =2

115.Find the nature of the roots of the following
quadratic equation. If the real roots exist, find them :
37— 4V32+4=0

[Board Term-2, 2012]
We have 37 —4vV314+4=0
Comparing with a2’ + bz + ¢ = 0 we get

a=3, b:—4\/§, c=4

b —dac = (—4v/3) — 4(3)(4)
=48 -48=0

Thus roots are real and equal.

Roots are (

b\ (_ by 2V3 2V3

2a)’( Qa) 3 3

116.Determine the positive value of k£ for which the
equation 7+ kr+64=0 and *—8z+ k=0 will
both have real and equal roots.

[Board Term-2, 2012, 2014]

Quadratic Equations

We have P+ kr+64 =0

Comparing with az’ + bz + ¢ =0 we get

a=1,b=kc=064

For real and equal roots, b* — 4ac =0

Thus F—4x1x64=0
¥ —256 =0
k =+16 (1)

Now for equation 2”7 — 8z+ k = 0 we have
b’ —4ac =0
(—8y—4X1xXk=0

64 = 4k
_ 64 _
B =5 =16 (2)

From (1) and (2), we get & = 16. Thus for k= 16,
given equations have equal roots.
For Free PDFS of all Sample Papers Visit
www.cbse.online

117.Find that non-zero value of %, for which the quadratic
equation k2’ +1 — 2(k—1)z+ 7# =0 has equal roots.
Hence find the roots of the equation.

[ Board Term-2 Delhi 2015]

We have k' +1=2(k—1)z+2" =0
‘ OfiA0]
(k+1)2*=2(k—1)z+1 =0 %
Comparing with a2? + bz + ¢ = 0 we get Eldm

a=k+1,b==2(k-1)c =1
For real and equal roots, b* — 4ac = 0
4(k—1F—4(k+1)x 1 =0
4 —8k+4—4k—4 =0
4 — 12k =0
4k(k—3) =0
As k can’t be zero, thus £ = 3.

118.Find the value of k for which the quadratic equation
(k—2)2" + 2(2k — 3)z+ (5k — 6) = 0 has equal roots.

[Board Term-2, 2015]

We have (k—2)x2+2(2k—3)x+(5k76):0

Comparing with a2’ + bz + ¢ = 0 we get
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a=k—2,b=22k—3),c= (5k—6)
For real and equal roots, b° — 4ac =0

{2(2k— 3)}2 —4(k—=2)(5k—6) =0

4(4K — 12k+ 9) — 4(k— 2)(5k— 6) =0
4K —12k+9 — 5K + 6k+ 10k— 12 =0
F—4k+3 =0

F—3k—k+3 =0

k(k—3)—1(k—3) =0

(k=3)k—1) =0

Thus k=13

119.If the roots of the quadratic equation
(a— b)af +(b— ¢)z+(c— a)= 0 are equal, prove that

2a="b+c.
[Board Term-2 Delhi 2016]

We have (a — b)2*+ (b— c¢)z+(c—a) =0

Comparing with az’ + bz + ¢ =0 we get

a=(a—0b), b=(0b—-c)c=c—a
For real and equal roots, b* — 4ac =0
(b—cf—4(a—b)c—a) =0
b+ ¢ — 2bc— 4(ac— a* — be+ ab) =0
b’ + ¢ — 2bc — 4ac+4a’ + 4bc — 4ab =0
40* + b+ ¢ + 2bc — 4ab — 4ac =0
Using o+ b* + 02+2ab+2bc—|—20a:(a—|—b+ cy,
(—Qa-l-b-‘r 6)2 =0
—2a+b+c =0

Hence, b+c =2a

120.If the quadratic equation,
1+ a2) b2 4 2abcz + (02 — m2) =0 in z has equal
roots, prove that ¢ = m? 1+ a2)
[Board Term-2, 2014]

We have (14 a®)b*a” + 2abcz+ (¢ — m*) =0
Comparing with A2” + Bz+ C =0 we get
A= (14 a*)b’, B=2abc,C=(c*— m’)
If roots are equal, B> —4A4AC=0
(2abey —4(1 + a)b’(—m’) =0
0

4a°b* ¢ — (4b2 + 44 1)2)(62 — m2) =

Quadratic Equations

Chap 4

40’0 ¢ —[40* ¢ — AV’ m’ + 4a’ b ¢’ — 4’ b’ m’] =0
40’0 — 4b° 4+ 40 m’ — 4a’ DV’ + 4a*b*m® =0
4b2[a2m2+ m? — 02] =0
¢ =am+m
¢ = mQ(l + aQ)
121.If — 3 is a root of quadratic equation 22* + pz — 15 = 0

, while the quadratic equation 2’ —4pz+ k=0 has
equal roots. Find the value of k.

[Board Term-2 OD Compt. 2017]

Given —3 is a root of quadratic equation.

We have 224+ pr—15 =0
Since 3 is a root of above equation, it must satisfy it.
Substituting z =3 in above equation we have

2(=3P+p(-3)—15 =0
2x9-3p-15=0=p=1

Since 2’ —4pz+ k = 0 has equal roots,
or 7 —4z+ k = 0 has equal roots,
b —4dac =0
(—4)*—4k =0
16 —4k =0
4k =16 = k =4
122.If ad #+ be, then prove that the equation
(a2 + bz)xz +2(ac+ bd)z+ (02 + dQ) =0 has no real
roots.
[Board Term-2 OD 2017]
We have (a2+ b2)x2—|—2(ac—|— bd)x+(02+ dz): 0

Comparing with 42>+ Bz+ C =0 we get
A= (az—i— b2),B = 2(ac+ bd) and C'= (02+ dz)
For no real roots, D = B*—4AC < 0
D = B*—4AC
=[2(ac+ bd)[' — 4(a* + b*)(* + d°)
=4[a’c+ 2abed + V' &) — A[a*  + a*d’ + b+ b d’)

=4[a’ P+ 2abed+ V&’ — ¢ — o’ & — b’ — B ]
=— 4[a2d2+ bt — Qabcd]

=—4(ad— bey
Since ad + be, therefore D # 0 and always negative.
Hence the equation has no real roots.
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123.Find the value of ¢ for which the quadratic equation
497 — 2(c+Dz+(c+1)=0 has equal roots.
Ans : [Board Term-2 Delhi 2017]

We have 4:102—2(0—1— D+ (z+1)=0

Comparing with A2” + Bz+ C =0 we get

A=4,B=2(c+1),C=(c+1)

If roots are equal, B> —4A4AC=0
[2(c+ D=4 X 4(c+1) =
4(c*+2¢+ 1)—4(4c+4) =
4(c2+20—|—1—4c—4) =

Hence for equal roots ¢ =3, — 1.

124.Show that if the roots of the following equation are

- a_c
equal then ad = bc or b= d

:L2(a2—|— b2)+2(ac—|— bd)x—i— cA+dE =0

Ans : [Board Term-2 OD Compt. 2017]

We have zz(a2+ b2)+2(ac+ bd):ch c+ =0
Comparing with Az*+ Bx+ C =0 we get

A=da+ 0, B=2(ac+bd),C=c+ &
If roots are equal, B*—44C=0

[2(ac+ bd)[ — 4(a’ + b7)(c" + d*) =0
4(a’ 4 2abed+ V&) — 4(a* ¢+ '+ 0+ VP dP) =0
ac—ad—bc— b2d2) =0
—4(a*d* 4 b*¢* — 2abed) =0

4(@202+ 2abed + b d* —

(ad — bc)2 =0
Thus ad = bc
% = % Hence Proved.
1 _1,1,1

125-801V€m—a+b+x7a+b3&0.
Ans : [Board Term-2 SQP 2016]

1 _1.,1,1

Wehave m—a+b+x

Quadratic Equations

Page 101

11 _1.1
a+b+x_5_a+b
a:—(a+b—|—:1:)_a_|_b
x(a—l—b—l—a}) T ab
r—a—b—z _a+b

z(a+ b+fL’) T ab

—(e+0) a4
x(a+b+x) T ab

z(a+b+z) =—ab
Z+(a+b)z+ab =0

(z+a)(z+0) =0

r=—aorz =—1»
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FOUR MARKS QUESTIONS

126.Solve for z : <x2$ )2+< 2z

- m_5>—24:0,ac¢5

Ans : [Board Term-2 2016]
2z \? 2z _
We have (x_ 5) +5<$_ 5)- 24 =0
2z _
Let gy Sl then we have
y EfEE
y+5y—24 =0
O]
(y+8)(y—3) =0 d158
y=3,—8
Taking y = 3 we have
22 _
x—5 3

20 =3z—-15 = z=15
Taking y =— 8 we have

2¢ =— 8x+ 40
10z =40 = z =4
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Hence, x = 15,4

1 2 4

127.Solve for x : a:+1+ o B

r¥+F-—-1,—2,—4
[Board Term-2 OD 2016]

1 2 4
We have x+1+x+2_:1c+4
a:—|—2+2(1:—|—1) 4
(:E+ 1)(:6+2) r+4
3z+4 _ 4
r+3r+2 r+4
(Bz+4)(z+4) =4(2" + 32+ 2)
32+ 162+ 16 = 42>+ 122+ 8
?—4z—8 =0
Now = — bV b2+ dac
B 2a
—(—H /(A - 4(1)(-8)
2 x1
4 +V/16+32
B 2

_4+/48  4+4Y3
=73 T 2

=2+2/3
Hence, z =2+ 23 and 2—2V3

128.Find z in terms of a,b and c :

a b _ 2c
J:—aer—b T xr—

,x F a,b,c
c

[Board Term-2, Delhi 2016]

a b _ 2c
We have T—a -0 gz

a(z—b)(z—c)+ b(z—a)z—c) =2¢(z— a)(z—b)
ar’ — abx — acx+ abc+ b’ — bax — bex + abe
= 2c2’ — 2cxb — 2cxa + 2abe
ar’ + br’ — 2ca’ — abr — acx — bax — bex + 2cbr + 2acy
=0
:L‘Q(a—i— b—2c)—2abr+ acx+ bex =0
acz(a—k b—2c)+ z(—2ab+ ac+ bc) =0

__(ac+ bc—2ab
Thus z = < R — )

Quadratic Equations

Chap 4
.3 4 29 | _ 1
129.Solve for z : a:—|—1+x—1 = I r¥+—-1,1, T

[Board Term-2 Delhi 2015]

3 4 29

We have s+l z—1  dz-1

3r—3+4x+4 29

Z—1 T 4z—1
Tr+1 29
-1 4z—1

(Tz+ 1)(4z—1) = 292" — 29
2847 — Te+ 4z —1 = 2927 — 29
—3z =228
7+32—-28 =0
P+ Tr—4r—-28 =0
y(z+T7)—4(z+T7) =0
(z+T)(z—4) =0
Hence, x =4,-7

2:1:—}—11 = 2 where z &% —

1
57
[Board Term-2, OD 2015]

:E—lJr

130.Solve for z : DI

1

rz—1

2z+1 —9
2x+1

+ =

We have
r—1

2041 _ 1

z—1
Let be y so ~— m

20+1
Substituting this value we obtain

1
+= =2
Y Y

v+1 =2y
yY—2y+1=0
(y—1)2 =0

y =1

Substituting y = Qxx;—i—ll we have

r—1 I
2I+1—10ra: 1=2z+1
or T =—2
. 1 2 _ 6,
131.Find for z : —x—2+x—1 = x#+ 0,1, 2

[Board Term-2 OD 2017]
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We have xi2+le_g ;v:4or:e:—%
2
r—14+21-4 _6 Hence,m=4,—§
(:1: — 2)(:17 - 1) T
80 134.Solve for z : 42> + 4bx — (a2 — b2) =0
327 — bz = 627 — 182+ 12 Ans : [Board Term-2 Foreign 2017]

377 —13z+12 =0
377 —4z—92+12 =0

:E(333— 4) — 3(335— 4) =0
(317 4)(x7 3) =0
z 2% and 3
Hence, x = 3, %
132.Solve, for z : V32 +102+7v3 =0
Ans : [Board Term-2 Foreign 2017]

V32 +102+7V/3 =0
V3P 4+ 32+ T +7V3 =0

(z+V3)(V32+7) =0 e

(z+v3)V32+7) =0

We have

[=

=]

=

r =—+3 and ac:_T;
-7
Hence roots z=—+3 and 7= —*
V3
133.Solve for z : z+3 _1l—z :ﬂ; z+ 0, 2
T— 2 T 4

Ans : [Board Term -2 Delhi Compt. 2017]
We have z43_1-z _17
x—2 T 4

yr+3)— (1 —2z)(z—-2) 17
x(xf2) 4

(2 +3z)— (—2*+ 32— 2) 17

2 -2z 4
224+2 _ 17
22— 2z 4

827+ 8 = 172" — 34z
927 —342—8 =0
92" — 362+22—8 =0
9z(z—4)+2(z—4) =0
(z—4)92+2) =0

We have 427 4 4bz — (o’ — b°) =0
Comparing with 42>+ Bz+ C =0 we get
A=4,B=4band C= V" —d’

_ —B*X VB —4AC
24

—4b & /(4bY — 4.4(0 - o)
2.4

_—4b =+ /1602 — 160> + 164>
= 3

—4bh + 4a
8

(a+0b) (a—b)
2 2

(a+0b)

2

(@—?)

2

Hence the roots are — and
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135.Find the zeroes of the quadratic polynomial
7y’ — 3y —2 and verify the relationship between the

zeroes and the coefficients.

Ans : [Board 2019 OD]
o 11 2
We have 7y—§y—§—0
21y —11y—2 =0 (1)

21y — 14y +3y—2 =0
Ty(3y—2)+ By—2) =0
By—2)(Ty+1) =0

_2 =
Yy =37

1
7
Hence, zeros of given polynomial are,

2 -1
y=3 and y =
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Comparing the given equation with az’+ bx+ c=0
we get a=21,b =—11and ¢ =—2

Now, sum of roots, a+pB = % + (—%)
—2_1_11
3 7 21
Thus a+fp = —% Hence verified
and product of roots, o :% X (—%) = 5—12
Thus af = % Hence verified

136.Write all the values of p for which the quadratic
equation 2”4 pr+ 16 =0 has equal roots. Find the
roots of the equation so obtained.

[Board 2019 OD]

We have 7+ pr+16 =0 (1)

If this equation has equal roots, then discriminant
b*> — 4ac must be zero.

ie., b’ —4ac =0 -(2)

Comparing the given equation with a2’ + bz+c=0
weget a =1,b =pand c =16

Substituting above in equation (2) we have

P—4x1x16 =0
pP =64 = p==%38
When p = 8, from equation (1) we have
7+8z+16 =0
F+2x4z+4* =0
(z+4)° =0 = 2 =—4, —4

Hence, roots are —4 and —4.
When p =— 8 from equation (1) we have
7 —8z+16 =0
r—2X4r+4" =0
(z—4)° =0 = 2 =4,4
Hence, the required roots are either —4, —4 or 4, 4

137.Solve for z : ¥+ 5z —(a’+ a—6)=0

[Board 2019 OD]
f f E5IE
We have +5zx—(a"+a—6) =0 ;
£ +5r—[a+3a—2a—6] =0 s
Z+5z—[a(a+3)—2(a+3)] =0

Quadratic Equations

Chap 4
4+ 5z—(a+3)a—2) =0
Z+[la+3—(a—2)]z—(a+3)(a—2) =0
+(a+3)z—(a—2)z—(a+3)(a—2)=0
e+ (a+3)] - (a - 2a+(a+3)] =0
[z+(a+3)[z—(a—2)] =0
Thus ¢ =—(a+3) and z = (a— 2)
Hence, roots of given equations are z =—(a+ 3) and

r =a—2.

138.Find the nature of the roots of the quadratic equation
422+ 4v32 +3=0.
[Board 2019 OD]

We have 4774+ 4v3z+3 =0

Comparing the given equation with a2’ + bz+ c=0
wegeta =4, b =4v3 and ¢ = 3.

Now, D = b’ — 4dac

= (4V3)* -4 x4x3
=48 —-48 =0

Since, b* — 4ac = 0, then roots of the given equation
are real and equal.

139.If =3 is one root of the quadratic equation
22— 2kx— 6 = 0, then find the value of k.

[Board 2018]
If =3 is one root of the equation #* —2kx—6 =0,
it must satisfy it.
Thus substituting = 3 in given equation we have

9—6k—6 =0 S
=
k:% d317

140.Find the positive values of k for which quadratic
equations ¥+ kr+64=0 and 22— 8z+ k=0 both
will have the real roots.

[Board Term-2 Foreign 2016]

(1) For 2*+ kz+ 64 = 0 to have real roots

¥ —256 =0
¥ > 256 ]
="
k=16 or k< —16 ol

(2) For 2° — 8z + k=0 to have real roots

64—4k =0
16—k =0
16 = k
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For (1) and (2) to hold simultaneously
k =16

141.Find the wvalues of k for which the equation
(3k+ 1)2 +2(k+ 1)z + 1 has equal roots. Also find the
roots.

Ans : [Board Term-2, 2014]

We have (3k+ 1)2+ 2(k+1)z+1
Comparing with A2*+ Bx+ C =0 we get

A=(3k+1),B=2(k+1),C=1
If roots are equal, B*—44C=0
[2(k+ 1)]2 —4(3k+1)(1) =0
A(K +2k+1)— (12k+4) =0
4 +8k+4—12k—4 =0

4K —4k =0
ak(k—1) =0
k =0,1.

Substituting k= 0, in the given equation,
F+2r+1=0

(z+1y =0

z =—1

Again substituting k=1, in the given equation,

47 +42+1 =0

(2z+1p =0
or, r=-1%
2
Hence, roots =—1, f%

142.Find the values of k for which the quadratic equations
(k+ 4)&02 +(k+1)z+1 =0 has equal roots. Also, find

the roots.
Ans : [Board Term-2 Delhi 2014]
We have (k+4)m2—|—(k—|—1):1:+1:0
Comparing with A2*+ Br+ C =0 we get
E, 2 E
A= (k+4),B=(k+1),C=1 &
If roots are equal, B*— 4AC =0 =

(k+ 1)2—4(k+4)(1) =0
F+1+2k—4k—16 =0
F—2k—15 =0

Quadratic Equations
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(k=5)(k+3) =0
k=5,—-3
For k=5, equation becomes

922+ 6z+1 =0

(3z+ 1)2 =0
or x —1
3
For k£ =— 3, equation becomes
7#—2z+1 =0
(z—1y =0
z =1

Hence roots are 1 and —%.

Beware of Fake (Paid) Books Marketing Videos on
Youtube and Fake Book Reviews on Amazon

Click Here To Check Fake Marketing Reality

We have provided you with free PDF of this book which is far
better than the books available in the market.

No Need to Buy Question Bank or Sample Papers.

143.If £=—2 is a root of the equation 32+ 7z+p =0,
find the value of k so that the roots of the equation
7+ k(4z+k—1)+ p =0 are equal.

Ans : [Board Term-2 Foreign 2015]
We have 37+ Tz+p=0
Since x=-— 2 is the root of above equation, it must
satisfy it.
Thus 3(=2)+7(=2)+p =0
p =2
Since roots of the equation 2’ +4kz+k —k+2=0
are equal,
O[O
16k2—4(k2—k+2) =0 5
ot
16k — 4K +4k—8 =0 o

12K+ 4k—8 =0

3K+ k-2 =0
(3k—2)(k+1) =0
-2 _
k=51

Hence, roots = %, -1

144.If z=—4 is a root of the equation 22+ 2zx+4p =0
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, find the values of k for which the equation
7+ pz(l+ 3k)+ 7(3 4+ 2k) = 0 has equal roots.
[Board Term-2 Foreign 2015]

We have P+2rc+4p=0
Since x=—4 is the root of above equation. It must
satisfy it.

(4P +(2 X —4)+4p =0

p=—2
Since equation 2% — 2(1+3k)z+7(3+2k)=0 has
equal roots.

[E]:a E]
4(1 +3k)2— 28(3+2k) =0 ; 7

o}
9K — 8k—20 =0 =

(9k+10)(k—2) =0

L —10

9 2

Hence, the value of %k are f% and 2.

145.Find the value of p for which the quadratic equation
(p+ 1)12—6(p+ Dz+3(p+9)=0, p+-1 has

equal roots. Hence find the roots of the equation.
[Board Term-2, 2015]

We have (p+ 1)z2—6(p+1):1:+ 3(p+9)=0
Comparing with a2’ + bz + ¢ = 0 we get
a=p+1,b =—6(p+1),c=3(p+9)

For real and equal roots, b* — 4ac =0

36(p+ 1f — 4(p+1) X 3(p+9) =0 o I?

3P+ 2p+1)—(p+1)(p+9) =0 =
3p*+6p+3—(P’+9p+p+9) =0
20 —4p—6 =0
pP—2p—3 =0
pP=3p+p—3=0
p(p—3)+1(p—3):()
(p73)(p+1):0
p =—1,3

Neglecting p +—1 we get p=3
Now the equation becomes

427 — 24z + 36 =0
or 7—6x+9 =0

Quadratic Equations

Chap 4

or, (a:— 3)(3:— 3) =0

Thus roots are 3 and 3.

146.1f the equation (1 + mZ)QL2 + 2mex + (02 — a2) =0 has
equal roots, prove that ¢ = o 1+ m2)
[Board Term-2 Delhi 2015]

We have 1+ mz)av2 + 2mex+ (02 — a2) =0
Comparing with A2* + Bz+ C =0 we get

A=14m’B=2me,C :(027 a2)
If roots are equal, B*— 4AC =0

(2mey —4(1 + m?) (¢ — a®

SN—
I

0
Am? P — 4(1 + mQ)(c2 - a2) 0
m’c? — (02 —d+mid— m2a2) =0

mict — cz—|— a—

mE+mia® =0
— 4+ d+md =0
, é :a2(1+m2)

Hence Proved.

147.0f (- 5) is a root of the quadratic equation
20+ pr+15=0 and the quadratic equation
p(:z:2 + x)+ k= 0 has equal roots, then find the values
of p and k.

[Board Term-2 Delhi 2015]

We have 207 +pr—15=0
Since z=-—>5 is the root of above equation. It must
satisfy it.

2(—5f +p(=5)— 15 =0
50 — 5p—15 =0

5p =35 =>p=7
Now p(aL2 +2)+ k = 0 has equal roots
or T8+ T7z+k =0
Taking b* — 4ac = 0 we have

TP—4xXTxk=0

7T—4k =0
_7
k_4
_ _T
Hence p =7 and kfz.

148.If the roots of the quadratic equation
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(z—a)z— b)—|— (z— b)(m— )+ (z—c)(z—a)=0 are
equal. Then show that a = b= c.
[Board Term-2 Delhi 2015]

We have
(z—a)(z—b)+(z—b)(z—c)+(z—c)(z—a) =0
7 — ax— br+ ab+

+ ' — br— cx+ be+

+22—cx—az+ac =0

327 — 2ac — 2bx — 2cx+ ab+ be+ ca =0
For equal roots B> —4AC =0
{=2(a+b+ ) =4 X 3(ab+ be+ ca) =0
d(a+ b+ cp—12(ab+ be+ca) =0
a2+b2+02—3(ab+bc+ca) =0
a*+ b+ ¢+ 2ab+ 2bc + 2ac — 3ab — 3bc — 3ac =0
A+ b+ c—ab—ac—bc =0
$20° + 20"+ 2¢° — 2ab — 2ac — 2bc] =0
%[(cf—l— b’ —2ab)+ (b* + ¢ — 2be) + (¢’ + o’ — 2ac)] =0
s[(a=bf+(b—cf+(c—ay] =0
or, (a—b)2+(b—c)2+(c—
Ifa+b+c

a)2 =0

(@=bE>0, (b—cp>0, (c—af >0
If (a—b)2:0:>a=b
(a—cp=0=b=c
(cmap =0=c=0

Thus a=b=—c Hence Proved

149.If the roots of the quadratic equation
(02 — ab)x2 — 2(a2 —be)z+ b —ac=0 in 2 are equal

then show that either a = 0 or a*+ b° + ¢ = 3abe
[Board Term 20utside Delhi 2017]

We have (62 — ab)lg — 2(a2 —be)r+ b —ac=0
Comparing with 42>+ Bz+ C =0 we get

A= (c—ab),B=(a"— be),C = (b"— ac)
If roots are equal, B> —4AC =0
[2((12 — bc)]2 — 4(02 — ab)(b2 —ac) =0
4[a4 + b0 — 2a2bc] — 4(5202 —ca—ab®— ach) =0

Ala' +0* = 2d’be — B+ a+ ab® — a’bc] =0

Quadratic Equations
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4a' + ac’+ ab® — 3a’be] =0
3, g EfE
a(a’ + ¢*+ b* — 3abc) =0 et
a=0or a*+ b+ ¢ =3abe E;H'B
L1 1,11
150.Solve for z : PR Ttrts

where a+ b+ 2+ 0 and a,b,2 F 0
[Board Term-2 Foreign 2017]

We have ﬁf% :%+%
—(at?b) _b+ta
2+ (a+b)z ab
7+ (a+b)yz+ab =0
(z+a)(z+0) =0
r=—axr=—>
Hence x=—a,— b

151.Check whether the equation 52° — 6z — 2 = 0 has real
roots if it has, find them by the method of completing
the square. Also verify that roots obtained satisfy the
given equation.

[Board Term-2 SQP 2017]
We have 522 —6x—2=0

Comparing with a2’ + bz + ¢ = 0 we get

a=15,b=(—6) and c=(—-2)
b’ —4dac :(—6)2—4><5><—2
=364+40=76 > 0

So the equation has real and two distinct roots.

527 — 61 =2
Dividing both the sides by 5 we get
6. 2
55% "%
3\ _2

Adding square of the half of coefficient of z

31;2—2x<§)—|—g :24_&

5 5 5 25
3¢ 19
(“E) ~25
z—3 :i—\/ﬁ
5 5
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x

_3+Y/19 or 3—+/19
=7 5 5

Verification :

el

_9+6«/ﬁ+19_<18+6\/ﬁ>_2
= 5 5

_28+46v19 18+46v19
-5 5

_ 2846v/19-18-6+19 — 10
o )

Similarly
2
5[3—5v19] _6[3—5«/19]_2 —0

Hence verified.
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CHAPTER 5

ARITHMETIC PROGRESSION

1.

ONE MARK QUESTIONS

MuLTIPLE CHOICE QUESTIONS

The n" term of the AP a, 3a, 5a, ... is

(a) na (b) (2n—1)a
(¢) 2n+1)a (d) 2na
Ans : [Board 2020 OD Standard]

Given AP is a, 3a, 5a, ...

First term is ¢ and d = 3a— a = 2a

n" term a, =a+(n—1)d
=a+(n—1)2a
=a+2na—2a
=2na—a =2n—-1)a

Thus (b) is correct option.

1 1—p 1—-2p

The common difference of the AP

... 1is [
1

1 b) =
(a) OF
(c) —1 @ -
Ans : [Board 2020 OD Standard]
Given AP is l,l_—p, 1=2p

p°p p

Common difference

g=1il-p» 1 _1-p-1_-—-p_
p p p p
Thus (c) is correct option.

The value of z for which 2z, (z+ 10) and (3z+ 2) are
the three consecutive terms of an AP, is

(a) 6 (b) —6
(c) 18 (d) —18
Ans : [Board 2020 Delhi Standard]

Since 2z, (z+ 10) and (3z+ 2) are in AP we obtain,
(z+10) — 22 = (3z+2) — (z+ 10)
—z+10 =22—38

—rz—2r =—8—-10
-3z =—18 = z =6

Thus (a) is correct option.

The first term of AP is p and the common difference
is ¢, then its 10th term is

(a) g+9p (b) p—9q
(c) p+9q (d) 2p+9¢
Ans : [Board 2020 Delhi Standard]
We have a =pand d=q
ayo =a+(10—1)d
=p+9q

Thus (c) is correct option.

In an AP, if d=—4, n=7 and a,=4, then a is
equal to

(a) 6 (b) 7
(c) 20 (d) 28
Ans : (d)28

In an AP, a, =a+(n—1)

4=at(T—1)(4)
4=a+6(—4)

4424 =a = a =28

Thus (d) is correct option.

In an AP, if a =3.5, d=0 and n= 101, then a, will
be

(a) 0 (b) 3.5
(c) 103.5 (d) 104.5
Ans : (b)35
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As, d =0 all the terms are same whatever the value
of n. So, a, = 3.5. _‘_- =
Alternate Method : s T

In an AP, a, =a+(n-1)d
4, =35+ (101 —1) X 0 = 3.5
Thus (b) is correct option.
The 11th term of an AP — 75 0, g, ..... , is
(a) —20 (b) 20
(c) —30 (d) 30
(b) 20

-5 )
Here, 0 ==5,d =5>—(=5) =5
nth term, a, =a+(n-1)d

a =—5+(11—1) x <g>
ay, =— 5"‘25: 20
Thus (b) is correct option.

In an AP, if a = 3.5, d=0 and n= 101, then a, will
be

(a) 0 (b) 3.5 LI AL
(c) 1035 (d) 104.5 =S

(b) 35 e252
For an AP, a, =a+(n—1)d

—35+(101—1)x 0
=35

Thus (b) is correct option.

Which term of an AP, 21, 42, 63, 84, ... i

(a) 9th (b) 10th
(c) 1lth (d) 12th
(b) 10th

Let nth term of given AP be 210,
First term, a =21
Common difference, d =42-21 =21
and a, =210
In an AP, a, =a+(n—-1)d

210 =21+ (n—1)21

210 =21+21n—-21

Arithmetic Progression

10.

11.

12.

Chap 5

210 =21n = n =10
Hence, the 10th term of the given AP is 210.
Thus (b) is correct option.

Download 15 Years Previous Years Chapterwise

Question Bank Free PDFs For all Subject from
www.cbse.online

If the common difference of an AP is 5, then what is
a1 — ay3”7
(a) 5
(c) 25

(c) 25

Given, the common difference of AP i.e, d=5

Using, a, =a+(n—1)d
We have, a3 = a+ (18 —1)d
and 13 = (13 — 1)

Now,as — aiz=a+ (18 = 1)d— [a+ (13— 1) d]
=a+17X5—-a—-12 X5
=85—-60 =25

Thus (c) is correct option.

What is the common difference of an AP in which
a1g — Qg = 32?

(a) 8 (b) -8 e

(c) —4 (d) 4 s
(@8 ez'“

We have g — Ay = 32

In an AP, a, =a+(n—1)d

+(18—1)d—[a+ (14—1)d] =32
a+17d—a—13d = 32

4d =32 = d =8

Hence, the required common difference of the given
AP is 8.

Thus (a) is correct option.

The 4th term from the end of an AP —11, —8, —5

s eeee , 49 is

(a) 37 (b) 40

(c) 43 (d) 58
(b) 40

Common difference,
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d=-—8-(-11)=—8+11 =3 We have a =1, a, =20 and S, = 399
Last term, [ =49 Now, S, = %(a+ a,)
nth term of an AP from the end is
_n
o =1—(n—1)d 399—2(1+20)
, ag =49—(4—1) x 3 n =399 X2 _ q¢
B 21 T
= 49 — 9 = 40 . . . .
16. The sum of first five multiples of 3 is
13. If the first term of an AP is —5 and the common (a) 45 (b) 55 LI AL
difference is 2, then the sum of the first 6 terms is (c) 65 (d) 75 e
(a) 0 (b) 5 (a) 45 €261
(c) 6 (d) 15 ' . .
The first five multiples of 3 are 3, 6, 9, 12 and 15.
@0 Here, first term, a =3, d=6—-3 =3 and n=5
We have a =—5and d =2

14.

15.

8. =45 {2a+ (n—1)d}

o}

S =520+ (6-1)d

=3[2(=5)+5(2)]
=3(=10+10) =0

Thus (a) is correct option.

The sum of first 16 terms of the AP 10, 6, 2, ..... is

(a) —320 (b) 320
(c) —352 (d) —400
(a) —320
Given, AP, is 10, 6, 2 .....
(OF0)
We have ¢ =10 and d = (6 —10) =—4
=

e259

S =5{2a+(n—1)d}

Sip =S [2a+ (16— 1)d

8[2 X 10+ 15(— 4)]
8(20 — 60)
8(— 40) =— 320

Thus (a) is correct option.

In an AP, if a=1, a,=20 and S, =399, then n is
equal to

(a) 19 (b) 21
(c) 38 (d) 42
(c) 38

17.

S, = %{Za—i— (n—1)}d

S =520+ (5-1)d
=32 x3+4x3)
_9 _5 _
f2(6+12) =5 X 18 =45

Thus (a) is correct option.

No Need to Buy any Question Bank or Sample Chapter From

Market. Download Free PDF of all Study Material from
www.cbse.online

If the sum of the series 2+ 54+ 8+ 11 .......... is 60100,
then the number of terms are

(a) 100 (b) 200
(c) 150 (d) 250
(b) 200

We have a=2. d=5—2=3 and S, = 60100
%[2a+(n71)d] =5,

4+ (n—1)3] = 60100

n(3n+1) = 120200
30’ + n— 120200 = 0

(n—200) (3n+601) =0 = n= 200,90

Thus n = 200 because n can not be fraction.

Thus (b) is correct option.
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If the common difference of an AP is 5, then what is

s — 13”7

(a) 5 (b) 20

(c) 25 (d) 30
(c) 25

Given, the common difference of AP i.e., d=5

Now a =a+(n—1)d

Now,as — a3 = a+ (18 = 1) d— [a+ (13 — 1)d]
=a+17TXb—-—a—-12 X5
=85—-60=25

Thus (c) is correct option.

There are 60 terms is an AP of which the first term is
8 and the last term is 185. The 31 term is

(a) 56 (b) 94 LR
(c) 85 (d) 98 B
e264
(d) 98

Let d be the common difference;
Now a =a+(n—1)d
Then 60" term, ap =8+ (60 —1)d
185 = 8+ 594
59d =177 = d =3
31" term a =8+30 X 3=098

Thus (d) is correct option.

The first and last term of an AP are a and £

respectively. If S is the sum of all the terms of the
-a

AP and the common difference is ———-———, then

. k—(L+ a)
k is equal to
(a) S (b) 28
(c) 38 (d) None of these

) 25
We have, S :%(a—&— 2)
25 _
atl " (1)

Also, 0 =a+(n—-1)d

Arithmetic Progression

22.

23.

Chap 5

Thus k=28

Thus (b) is correct option.

. If the nth term of an AP is given by a, = 5n— 3, then

the sum of first 10 terms if

(a) 225 (b) 245

(c) 255 (d) 270
(b) 245

We have a =5n—3

Substituting » = 1 and 10 we have

a =2
Ay = 47
Thus Sn, = %(af + a'n)

=5 X 49 =245

Thus (b) is correct option.

Two APs have the same common difference. The first
term of one of these is — 1 and that of the other is —8.
Then the difference between their 4th terms is

(a) —1 (b) —8
(d) —9

4th term of first AP,

ag =—14+(4-1)d =—1+3d
and 4th term of second AP,

ay =—8+(4—1)d =—8+3d
Now, the difference between their 4th terms,

as—a; = (—1+3d)—(—8+3d)
=—1+4+3d+8-3d =7

Hence, the required difference is 7.

Thus (c) is correct option.

An AP starts with a positive fraction and every
alternate term is an integer. If the sum of the first 11
terms is 33, then the fourth term is

(a) 2 (b) 3

(c) 5 (d) 6
(@) 2

We have S =33
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%[2@4— 10d] =33 and a+ 3d.
Given, that first term, a =— 2 and common E#FZ5E
at5d =3 difference, d =—2, then we have an AP as Fesvid
follows ot
i.e. a =3 > ay=2
Slnce, .alternate terms are integers and the given sum “9, 2.2, —242(-2), -2+3(-2)
is possible, a; = 2.
Thus (a) is correct option. =—2,—4,—6,—8

24.

25.

26.

If the sum of the first 2n terms of 2, 5, 8, .......... is
equal to the sum of the first n terms of 57, 59, 61,
.......... , then n is equal to

(a) 10 (b) 12 :h
(¢) 11 (d) 13
Ans : ()11

27’&{2 % 2+(2n_1)3} :%{2 X 57+(n_1)2}

2(6n+1) =112+ 2n
10n =110 = n =11

Thus (c) is correct option.

Don’t Take Printout of This PDF. Buy Hard Book at
Price Less than Price of Printouts.

CLICK TO BUY HARD BOOK

In an AP, if d=—4, n=7 and a,=4, then a is
equal to

(a) 6 (b) 7
(c) 20 (d) 28
Ans : (d)28

In an AP, a, = a+(n—1)d

4 =a+(7T-1)(—4)
4 =a+6(—4)
4424 =a = a =28

Thus (d) is correct option.

The first four terms of an AP whose first term is —2
and the common difference is —2 are

(a) —2,0,2,4 (b) —2,4,—8,16
(¢) —2,—4,—6,—38 (d) —2,—4,-8,—16
Ans: (@) —2,—4,—6,—8

Let the first four terms of an AP are a,a+ d,a+ 2d

27.

28.

29.

Thus (c) is correct option.

The 21* term of an AP whose first two terms are —3
and 4, is

(a) 17 (b) 137
(c) 143 (d) —143
Ans : (b) 137 &2

Given, first two terms of an AP are

a =—3
and a+d =4
3+d=45d=T
For an AP, a, =a+(n—1)d
Thus an = a+(21—1)d
——3+(20)7
=—34140 =137

Thus (b) is correct option.

The number of two digit numbers which are divisible
by 3 is

(a) 33 (b) 31
(c) 30 (d) 29
Ans : ()30

Two digit numbers which are divisible by 3 are 12, 15,
18, e , 99;

Here a =12, d=3 and a, =99

For an AP,
So,

L)
e273

a, =a+(n—1)d

99 =12+ (n—1) x 3
99 —-12 =3n—3
99 -1243 =3n
90 =3n = n =30

Thus (c) is correct option.

The list of numbers —10, —6, —2, 2, ..... is
(a) an AP with d=—16  (b) an AP with d=4
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(c) an AP with d=—4
(b) an AP with d = 4

(d) not an AP

The given numbers are —10, —6, —2, 2, .....

Here, a =10,a, =—6,a3 =—2and ay =2, .....

Since, d =aw—ag=—6—(—10)=—6+10 =4
dy=a3—ay =—2—(—6)=—2+6 =4
dy =ay—a3 =2—(—2)=2+2 =4

Since, d =dy=dy = ..... =4

i.e., each successive term of given list has same
difference. So, the given list forms an AP with common
difference, d = 4.

Thus (b) is correct option.

If the nth term of an AP is 4n+ 1, then the common
difference is

(a) 3
(c) 5 (d) 6 @’
04 €275

(b) 4 R

Given that the n" term of an AP is 4n + 1.
a =4n+1
Substituting n=1,2,3,..... we have
m =4(1)+1=>5
am=412)+1=9
Common difference,
d=a—aq=9-5=4
Thus (b) is correct option.

Download 20 Set Sample Papers Free PDFs for all Subject from
www.cbse.online

If a,b,c,d, e, f are in AP, then e — ¢ is equal to

(a) 2(c—a) (b) 2(d—¢)
(c) 2(f—d) (d) (d— o)
0 2(d—c)

Let x be the common difference of the AP a, b, ¢, d, e, f.

For an AP, a, =a+(n—1)d
e=a+(B-1)z
e =a+4z (1)

and c=a+B3-1z

Arithmetic Progression

32.

33.

Chap 5

c=a+2z -(2)
Using equation (1) and (2), we get
e—c¢c =a+4r—a—22
=2z=2(d—¢)

Thus (b) is correct option.

If 7 times the 7th term of an AP is equal to 11 times
its 11th term, then its term will be

(a) 7 (b) 11

(c) 18 (d) o
o

In an AP, a, =a+(n—-1)d

Now, according to the question,

Ta;, = 1lay
Tla+ (7T—1)d] =11[a+ (11 — 1) d]
T(a+6d) = 11(a+ 10d)
Ta+42d =11a+ 110d

4a+68d =0
4(a+17d) =0
a+17d =0 (1)

18th term of an AP,
ams =a+ (18—1)d = a+17d

But from equation (1) this is zero.

The sum of 11 terms of an AP whose middle term is
30, is

(a) 320 (b) 330
(c) 340 (d) 350
(b) 330

Middle term is 5+ = 6th term.

Now a =a+(n—1)d PUAE
ag = a+5d Elem
30 =a+5d
a =30—5d

Now S, =22a+ (n—1)d

2

—

Sn =244 104)

[\]

Substituting value of a we have
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S =1H2(30 - 5d) + 10d
= 5[60 — 10d+ 10d

=11 x 30
SH - 330

Thus (b) is correct option.

Five distinct positive integers are in a arithmetic
progression with a positive common difference. If
their sum is 10020, then the smallest possible value
of the last term is

(a) 2002 (b) 2004 AT
(c) 2006 (d) 2007 i
(c) 2006 €280

Let the five integers be a — 2d, a— d, a, a+ d, a+ 2d.
Then, we have,
(a—2d)+(a—d)+ a+(a+ d)+(a+2d) = 10020

5a = 10020 = a = 2004
Now, as smallest possible value of d is 1.
Hence, the smallest possible value of a + 2d is 200442
= 2006

Thus (c) is correct option.

If the 2nd term of an AP is 13 and 5th term is 25,
what is its Tth term?

(a) 30 (b) 33 DD
(c) 37 (d) 38 %%%
(b) 33 e281

We have a, =13, and a; = 25
In an AP, a, =a+(n—1)d

a+d =13 (1)
and a =a+(b—-1)d =25

a+4d =25 . (2)
Subtracting equation (1) from equation (2), we get
3d =256—-13 =12 = d =4
From equation (1),a =13 -4 =9
Now, 7th term, a; = a+(7—1)d
=946 x4 =33

Thus (b) is correct option.

Arithmetic Progression
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Assertion : Common difference of the AP —5, —1,
3, Ty e is 4.
Reason Common  difference of the AP
a,a+ d,a+2d,.......... is given by d = a; — a;

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion

(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.

(
(d) Assertion (A) is false but reason (R) is true.
Common difference, d=—1—-(-5) =4

So, both A and R are correct and R explains E&HE
=

Thus (c) is correct option. €282

Assertion : Sum of first 10 terms of the arithmetic
progression —0.5, —1.0, —1.5, .......... is 31.
Reason : Sum of n terms of an AP is given as

S, =%[2a+ (n—1)d] where a is first term and d
common difference.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion

(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.

(

(d) Assertion (A) is false but reason (R) is true.

Assertion, Sto

— %[2 (— 0.5) + (10 — 1) (= 0.5)]
=5[-1—4.5]
=5(—5.5)=275

Assertion (A) is false but reason (R) is true.

Thus (d) is correct option.

Assertion : a, — a,_; is not independent of n then the

given sequence is an AP.

Reason : Common difference d = a, — a,_; is constant

or independent of n.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion
(A).

(b) Both assertion (A) and reason (R) are true but
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reason (R) is not the correct explanation of nth term of an AP, El 3
assertion (A). r

ap, = Sn, - Sn—l E

39.

40.

(c) Assertion (A) is true but reason (R) is false.

(
(d) Assertion (A) is false but reason (R) is true.

Common difference of an AP d=a,— a,_1 is
independent of n or constant.

So, A is correct but R is incorrect.
Thus (d) is correct option.

Assertion : If n'™ term of an AP is 7 — 4n, then its

common differences is —4.

Reason : Common difference of an AP is given by

d= Gni1— Q.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion

(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.
(d) Assertion (A) is false but reason (R) is true.

Ok 150!

Assertion, a, =7—4n

d = Qpy1— Gy
=7—4(n+1)— (7T—4n)
=7—4n—-4-T+4n =—4

Both are correct. Reason is the correct explanation.
Thus (a) is correct option.

For Free PDFS of all Sample Papers Visit
www.cbse.online

Assertion : If sum of the first n terms of an AP is given

by S, = 3n> — 4n. Then its n™ term is a, = 6n— 7.

Reason : n' term of an AP, whose sum to n terms is

S, is given by a, = S, — S,_1

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion
(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.

(
(d) Assertion (A) is false but reason (R) is true.

41.

42.

43.

44.

45.

46.

47.

=3n"—4n—3(n—1f+4(n—1)

=6n—7
So, both A and R are correct and R explains A.
Thus (a) is correct option.

FILL IN THE BLANK QUESTIONS

In an AP, the letter d is generally used to denote the

common difference

If a and d are respectively the first term and the
common difference of an AP, a+ 10d, denotes the
.......... term of the AP.

O AT
eleventh DEs
€28,
An arithmetic progression is a list of numbers
in which each term is obtained by .......... a fixed

number to the preceding term except the first term.

EERE
: el
adding i
If S, denotes the sum of n term of an AP, .
then Sy, — Sy is the .......... term of the AP.

twelfth

The nth term of an AP whose first term is a
and common difference is d is ..........

Oz
a+(n—1)d Eem
The nth term of an AP is always a ..........
expression.

EFEmE
i ;
inear =

292

The difference of corresponding terms of two AP’s will
be ..........

another AP
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Chap 5

48. Fill the two blanks in the sequence 2 .......... 326, e
so that the sequence forms an AP.
Ans : [Board 2020 SQP Standard]

49.

50.

Let a and b be the two numbers. AP will be 2, a
, 26, b.

Now, 26—a =a—2
Ez 5]
20=28 = a=% =1 %%
O
e294
and b—26 =26—a
a+b =52

144+0 =52 = b =38
Thus ¢ = 14 and b = 38.

SUPPORT OUR MISSION
FREE DIGITAL EDUCATION

Click Here to Know About Mission

VERY SHORT ANSWER QUESTIONS

The sum of first 20 terms of the AP 1,4, 7, 10 .... is

Ans : [Board 2020 Delhi Standard]
Given AP is 1,4, 7,10 ...
Here, a=1,d=4—1=3and n =20

S =520+ (n—1)d

20

=52 Xx1+(20-1)3

=10(2+457) =10 x 59 = 590
Show that (a— b)?, (a®+ b°) and (a+ b)* are in AP.
Ans : [Board 2020 Delhi Standard]
Given, (a—b)° (a*+ %) and (a+ b)”.
Common difference,
d = (a®+ ) — (a—b)*
= (a’+b°) — (&*+ b* — 2ab)

=ad+b0—-a—b+2ab
= 2ab

and dy = (a+b)°— (a’+ V)
=a+b+2ab—a -V
= 2ab

Arithmetic Progression

Page 117

Since, di = d», thus, (a—b)*, (¢ +b°) and (a+ b)*
are in AP.

51. Find the sum of all 11 terms of an AP whose middle

term is 30.
Ans : [Board 2020 OD Standard]

In an AP with 11 terms, the middle term is 4 = 6"
term.

Now, a = a+5d =30
. _ 1
Thus, S]l —?[20,4- 10d]
=11(a+ 5d)
=11 x 30 = 330

. If 4 times the 4™ term of an AP is equal to 18 times

the 18" term, then find the 22" term.
Ans : [Board 2020 Delhi Basic]

Let a be the first term and d be the common
difference of the AP.

Now a =a+(n—1)d e
As per the information given in question 296
4 X as =18 X ayg
4(a+3d) =18(a+ 17d)
2a+6d =9a+ 153d

Ta =—147d
a =—21d
a+21d =0

a+(22—-1)d =0
Ayo = 0
Hence, the 22" term of the AP is 0.

. If the first three terms of an AP are b, ¢ and 2b, then

find the ratio of b and c.

Ans : [Board 2020 SQP Standard]
Given, b, ¢ and 2b are in AP.
Thus c—b=2b—-c

2¢ =3b

2_0

3 ¢

% :% = bic=2:3

. The n™ term of an AP is (7 —4n), then what is its
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common difference?
[Board 2020 Delhi Basic]

We have a, =7—4n ESETE
Putting n =1, o =7T—4=3 &
Putting n = 2, a=7—-8=—1 €2%8

Common difference d =a—a

=—1-3=-4
In an AP, if the common difference d =— 4, and the
seventh term a; is 4, then find the first term.
[Board 2018]
We have d =—14
and ar = 4
Now a, =a+(n—1)d

4 =a+(7T-1)(—4)
4 =a—24 = a =4+24 =28
First term of the AP is 28.

Find the sum of first 8 multiples of 3.

[Board 2018]
First 8 multiples of 3 are 3, 6, 9, 12, 15, 18, 21, 24
which are in AP where a =3, d =3 and n = 8.

Now Sy :%[Qa—i—(n—l) d|

S =52 x3+(38-1)3

=4[6+ 21]
Ss =4 X 27 =108
Thus, sum of first 8 multiples of 3 is 108.

Find, how many two digit natural numbers are
divisible by 7.
[Board 2019 Delhi]

Two digits number which are divisible by 7 form an
AP given by 14, 21, 28, ..., 98

Here, a =14,d=21—-14 =7 and a, =98
Now a, =a+(n—1)d
98 =14+ (n—1)7

98—-14 =Tn—-"7

91 =7Tn = n =13

Arithmetic Progression

59.

60.

Chap 5

Hence, there are 13 numbers divisible by 7.

. Find the number of natural numbers between 102 and

998 which are divisible by 2 and 5 both.
[Board 2020 SQP Standard]

If any number is divisible by 2 and 5, it must be
divisible by LCM of 2 and 5, i.e. 10.

Numbers between 102 ......... 998 which are divisible
by 2 and 5 are 110, 120, 130, .......... 990
Here a =110,d =120—-110 =10 and a, = 990

a, =a+(n—-1)d
990 = 110 + (n—1)10

830 =10(n—1)
8 =n—-1
n =88+1 =289

Beware of Fake (Paid) Books Marketing Videos on
Youtube and Fake Book Reviews on Amazon

Click Here To Check Fake Marketing Reality

We have provided you with free PDF of this book which is far
better than the books available in the market.

No Need to Buy Question Bank or Sample Papers.

Is —150 a term of the AP 11, 8, 5, 2, ....... ?
[Board Term-2 2016]

Let the first term of an AP be a and common
difference be d.

We have a =11,d=-3, a, =— 150
Now an :a—l—(n—l)d
—150 =11+ (n—1)(—3)
—150 =11-3n+3
3n =164
or, n =188 = 5466

Since, 54.66 is not a whole number, —150 is not a
term of the given AP

Which of the term of AP 5,2, —1,...... is —497
[Board Term-2 2012]

Let the first term of an AP be a¢ and common
difference d.

=37 E
We have a=5, d=—3

EI

e102

Now an za—l—(n—l)d
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Substituting all values we have
—49 =54 (n—1)(—3)
—49 =5-3n+3
3n =49+5+3

n = % = 19" term.

61. Find the first four terms of an AP Whose first term is
—2 and common difference is —2.

[Board Term-2 2012]

We have am =—2,

aw=aq+d :—2—|—( 2):—4

(Ig—ag-f—d :—4+( 2):—6
a4—a3—|—d :—6+( 2):—8

Hence first four terms are —2,—4,—6,— 8

62. Find the tenth term of the sequence V2,V/8,v 18, ...
[Board Term-2 2016]

Let the first term of an AP be a and common
difference be d.

Given AP is v'2,V'8,V18 or V2, 2v2, 3v/2...
a=v2,d=v2,n=10
a =a+(n— 1)d
mg =2 +(10-1)V2
=v/2+9v2
=10V2

Therefore tenth term of the given sequence v 200 .

63. Find the next term of the series \/5,«/§,x/ 18,v32 ...

[Board Term-2 2012]

where,

Now

Let the first term of an AP be a¢ and common
difference d.

Here, a=v2, a+d =v/8=2/2
4= —V2 =2
Next term = /32 + /2
=4v2+V2
=5v2
=50

64. Is series \/g,«/g,«/g,\/ﬁ,....

Arithmetic Progression

65.

66.

67.
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Let common difference be d then we have

d:az—%:f—\ﬁZ«/g(ﬁ—l)
d=as—a, =vV9-v6 =3-V6
d:a4—as:*/17—«/§:2f—3

As common difference are not equal, the given series
is not in AP

What is the next term of an AP v7, V28, v63,....7
[Board Term-2 Foreign 2014]

Let the first term of an AP be a¢ and common
difference be d.

Here, =7, a+d=+v28
d=v28-VT=2J7T-V7
=7
Next term = v63 + /7
=3V7 +V7T =4V7
=7 x 16
112

If the common difference of an AP is —6, find a;5 — ai».
[Board Term-2 2014]

Let the first term of an AP be a¢ and common
difference be d.

Now d =—6

Q6 :a+(16—1)(—6) =a—90
1o :a+(12—1)(—6):a766
g — Q12 :(a—90)—(a—66) =a—90—n+ 66

=—24

For what value of k will the consecutive terms 2k + 1,
3k+ 3 and 5k — 1 form an AP?

[Board Term-2 Foreign 2016]

If z,y and z are in AP then we have

y—z =z-y
Thus if 2k+ 1, 3k+ 3, 5k— 1 are in AP then

(Ok—=1)—=3k+3 =(3k+3)—(2k+1)
5k—1—-3k—3 3k+3—-2k—-1

2k—4 =k+2
2k—k =4+2
k=6
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Find the 25" term of the AP —5, _—25, g, .....
Ans : [Board Term-2 Foreign 2015]

Let the first term of an AP be a¢ and common
difference be d.

a =—5, d:—§—(_5):%

Here, 5

a, = a+(n71)d\

= 5+(25—1)><<%>

=—5460 =55

The first three terms of an AP are 3y — 1, 3y+ 5 and
5y+ 1 respectively then find y.

Ans : [Board Term-2 Delhi 2015]

If z,y and 2 are in AP then we have

y—z =z—y
Therefore if 3y —1,3y+ 5 and 5y+ 1 in AP
(By+5)—(3y—1) = (5y+1)— (3y+5) ‘F!
3y+5—3y+1 =5y+1—-3y—5 _E';{H
6 =2y—4
2y =6+4
(1 =% =5

For what value of k, k4+9, 2k— 1 and 2k+ 7 are the
consecutive terms of an AP

Ans : [Board Term-2 OD 2016]

If z,y and z are consecutive terms of an AP then we
have

y—r =z—y
Thus if K+ 9,2k — 1, and 2k + 7 are consecutive terms
of an AP then we have

(2k—1) — (k+9) = (2k+7) — (2k— 1)

2k—1—k—9 =2k+7—-2k+1
k—10 =8 k=18
What is the common difference of an AP in which

A9 — Q7 = 847

Ans : [Board Term-2 2016]

Let the first term of an AP be a and common
difference be d.

Ao — a7 = 84
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a+(2171)d7[a+(7—1)d] =84
a+20d—a—6d =84

14d =84

d =6

In the AP 2,z,26 find the value of z.

Ans : [Board Term-2 2012]

If 2,y and z are in AP then we have

y—r =z2-y
Since 2,z and 26 are in AP we have
r—2=26—x
20 =26+ 2
r=23=14
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For what value of k; k+ 2, 4k— 6, 3k— 2 are three
consecutive terms of an AP.

Ans : [Board Term-2 Delhi 2014, 2012]

If x,y and z are three consecutive terms of an AP
then we have

y—zr =2—y

Since k+ 2, 4k— 6 and 3k— 2 are three consecutive
terms of an AP, we obtain
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(4k—06)— (k+2) = (3k—2)— (4k—6)
4dk—6—-k—2 =3k—2—-4k+6

3k—8 =—k+4

4k =448
12 _
k = 1 =3

If 18,a,b,— 3 are in AP, then find a+ b.
[Board Term-2 2012]

If 18,a,b,— 3 are in AP, then,
a—18 =—3-1b
a+b=—3+18

a+b =15
. . 1 1—6q
Find the common difference of the AP -, ——*,
3¢° 3¢
1—12¢q
5q

[Board Term-2 Delhi 2011]

Let common difference be d then we have

_1-6¢g 1
d = 3¢ 3¢

_1-6g—-1_ —6¢_

3q 3q 2

Find the first four terms of an AP whose first term is
3z+ y and common difference is z— y.

[Board Term-2 2012]
Let the first term of an AP be a and common

difference be d. E%E
[=

el18
Now

a =3x+y
a =aq+d=3x+y+z—y=4zx
a3 = @mt+d=4dr+zrz—y=5r—1y
ag =a+d=5z—y+zr—vy

= 62— 2y
So, the four terms are 3z+ y, 42,52 — y and 6z — 2y.
Find the 37" term of the AP vz, 3vz, 5V z.
[Board Term-2 2012]

Let the nth term of an AP be a, and common
difference be d.

(1,1:\/;

Here,
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Qs =3z
d=a0—-u=3Ve—-Vz=2Vz
a, = a+(n— l)d
a;; =V +(37-1)2Vz

=z +36x2/z =73z

For an AP, if ay; — ag = 45, then find the value of d.
[Board Term-2 2011]

Let the first term of an AP be a¢ and common
difference be d.

Qo5 — Ao :{a+(25—1)d}—{a+(20—1)d}
45 = a+24d—a—19d
45 =5d

45 _
d E = 9
Find the sum of first ten multiple of 5.
[Board Term-2 Delhi, 2014]
Let the first term be a, common difference be .
d, nth term be a, and sum of n term be S,. =4

Here, a=5,n=10,d=5 e151

n
S, = 5[2a—|— (n—1) d]
10

=5[10+9 X 5]
= 5[10 + 45]
=5 x 55 = 275

Hence the sum of first ten multiple of 5 is 275.

Find the sum of first five multiples of 2.

Let the first term be a, common difference .3
be d, nth term be a, and sum of nthe term
be S

Here, a =2,d=2,n=5

S, = %[2@ +(n—1) d]

&zgpx2+@—nq
N 5
= J[4+4x 2]=3[4+8]
:gx12:5x6:w
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Find the sum of first 16 terms of the AP 10, 6, 2, .....
Ans : [Board Term-2 2012]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,

Here, a=10,d=6—-1=—4,n=16

S, =5[2a+(n—1)d]
Sip =212 X 10+ (16 — 1)(— 4)]

= 8[20 + 15 X (—4)]
= 8[20 — 60]

=8 x (—40)

=— 320

What is the sum of five positive integer divisible by 6.
Ans : [Board Term-2 2012]

Let the first term be a, common difference be d, nth
term be a, and sum of nthe term be S,

Here, a=6,d=6,n=25

8. = 5[2a+(n—1)d]

85 =52 X 6+ (5~ 1)(6)]

No| Ut

[12+4 X 6]

[36]

D] Ot
Dot

[12+ 24] =

=5 X 18=90

If the sum of n terms of an AP is 2n”+ 5n, then find
the 4™ term.

Ans : [Board Term-2 2012]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,

Now, S, =2n°+5n

n™ term of AP,
a, =85, — St
a, = (21’ +5n)— [2(n— 1P+ 5(n—1)]
=2n"+5n—[2n° —4n+ 2+ 5n — 5]
=2n°+5n—2n"—n+3
=4n+3

Thus 4" term a =4x4+3 =19
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If the sum of first & terms of an AP is 3%* — k and its
common difference is 6. What is the first term?

Ans : [Board Term-2 2012]

Let the first term be a, common difference be d, nth
term be a,. Let the sum of k terms of AP is §;.

We have S, =3 —k
Now A" term of AP,

a, = Sp— Si_1

o = (3K — k)= [3(k— 1y — (k—1)]
=3k — k—[3K — 6k+3 — k+1]
=3 —k—3K+Tk—4

=6k—4

Firstterma =6 X 1 —4=2

Don’t Take Printout of This PDF. Buy Hard Book at
Price Less than Price of Printouts.

CLICK TO BUY HARD BOOK

Which term of the AP 8,14,20,26,...... will be 72

more than its 41 term.

Ans : [Board Term-2 OD 2017]

Let the first term be a, common difference be
d and nth term be a,.

We have a = 8,d = 6.
Since n™ term is 72 more than 41* term. we get

a, = Qu+ 72
84+ (n—1)6 =8+40 X 6+ 72
6n—6 =240+ 72
6n =312+6 =318
n =53

If the n” term of an AP —1,4,9,14,..... is 129. Find
the value of n.

Ans : [Board Term-2 OD Compt. 2017]

Let the first term be a, common difference be d and
nth term be a,.

We have a =— 1 and d:4—(—1):5
—1—|—(n—1)>< 5 =a,

—14+5n—-5 =129
on =135
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n =27
Hence 27" term is 129.

Write the n” term of the AP L,H—m,l +2m
m’ m m

[Board Term-2 OD Compt. 2017]

Let the first term be a, common difference be d and
nth term be a,.

We have a =

m m
G, =1 (n-1)l
" m

Hence , an:%—i—n—l

What is the common difference of an AP which
91 — A7 = 84
[Board Term-2 OD 2017]

Let the first term be a, common difference be d and
nth term be a,.

‘We have agn — a7 = 84

a+20d—a—6d =84

14d =84
_84_
d—14—6

Hence common difference is 6.

Which term of the progression 20, 19l 18%, 17

4 I
the first negative.

%... i

S

[Board Term-2 OD 2017]

Let the first term be a, common difference be d and
nth term be a,.

We have 3

a =20 and d:_Z

Let the n" term be first negative term, then

a+(n—1)d <0

20+ (n — 1)<7%> <0 cie1
3., 3
3n > 83
83 _ -2
n > ‘E§* =27 3

Hence 28" term is first negative.
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TWO MARKS QUESTIONS

If the sum of first m terms of an AP is the same as
the sum of its first n terms, show that the sum of its
first (m + n) terms is zero.

[Board 2020 SQP Standard]

Let a be the first term and d be the common
difference of the given AP. Then,

S, =85,
Hi20+ (m—-1)d} =5{2a+ (n—1)d} g

e303

2a(m—n)+{m(m—1)—n(n—1)d} =0
2a(m —n) +[(m*—n’) — (m—n)d =0

(m—n)[2a+(m+n—1)d =0

2a+(m+n—1)d =0

=MEN 90+ (m+n—1)d}

Sm+n 2

Now,

_m+mn _
=" x0=0

If 3k— 2, 4k — 6 and k+ 2 are three consecutive terms
of AP, then find the value of k.

[Board 2020 OD Basic]

To be term of an AP the difference between two
consecutive terms must be the same.

If 3k— 2, 4k— 6 and k+ 2 are terms of an AP, then

4k—6— (3k—2) = k+2— (4k—6)
Ol EAD

Ak—6—3k+2 = k+2—4k+6
k—4 =8—3k s

4k =12 = k =3

Hence, the value of k is 3.

How many terms of AP 3,5,7,9, ..... must be taken
to get the sum 1207

[Board 2020 OD Basic]
Given AP :3,5,7,9, ..........
We have a =3, d =2 and 5, =120

Sn =

|3

[2a+4 (n—1)d]
120 = 52 X 3+ (n—1)2]

120 =n(3+n—-1)
120 = n(n+2)
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n’+2n—120 =0
n’+12n—10n— 120 = 0
(n+12)(n—10) =0 = n =10 or n =— 12

Neglecting n =— 12 because n can’t be negative we
get n = 10. Hence, 10 terms must be taken to get the
sum 120.

Arithmetic Progression

Chap 5

S, = 3n® — 4n, find the n" term.

[Board 2019 Delhi]

We have S, =3n*—4n
Substituting n = 1, we get
S =3x1"-4x1=-1

So, sum of first term of AP is —1, but sum of first

93. How many two digits numbers are divisible by 37 term is the first term itself,
[Board 2019 Delhi] .
Thus first term o =—1
Numbers divisible by 3 are 3, 6,9, 12, 15, ....... , 96 and

99. Lowest two digit number divisible by 3 is 12 and
highest two digit number divisible by 3 is 99.

Hence, the sequence start with 12, ends with 99 and
common difference is 3.

So, the AP is 12, 15, 18, ....., 96, 99.
Here, a =12, d=3 and a, =99

awm =a+(n—1)d

99 =12+ (n—1)3
99 —12 = 3(n—1)

n—1="50 =29 = n =30
Therefore, there are 30, two digit numbers divisible

by 3.

Now substituting n = 2 we have
S =3x2"-4x2=4
Sum of first two terms is 4.
o+ a =4
—14+a =4 = a =5
Hence, common difference,
d=aw—a =5—(-1)=6
Now n™ term, a, = a+(n—1)d
, a, =—1+(n—-1)6
a, =6n—-17T

Therefore, n'™ term is 6n — 7.

96. Find the 21" term of the AP —43%, —3, —11,...
94. Which term of the AP 3, 15, 27, 39, ... will be 120
. [Board 2019 OD]
more than its 21st term?
. . . 1 1 9 3
[Board 2019 Delhi] Given AP is —45, -3,— 15,... or —5,— 3,— 9
Given AP is 3, 15, 27, 39...... 9
Here, first term, a = 3 and common difference, d = 12 First term, a =5

Now, 21" term of AP is
am =a+(n—1)d
a =3+(21-1)x 12

=3420 X 12 =243
Therefore, 21* term is 243.

Now we need to calculate term which is 120 more than

21°" term i.e it should be 243 4 120 = 363
Therefore, am =a+(n—1)d

363 =3+ (n—1)12

Common difference,

Now

£
I
S
+
—~
S
|
—_
~
S

A21

I
/l—\
N ©
~—
+
—~
[\

—
|
—
~—
—
Do| o
~ —

= 9dyo0x3 =930
360 = 12(n— 1) 2 22
n-1=30 - n =31 =930 _ 3 _ 951

So, 31* term is 120 more than 21* term.

Hence, 21* term of given AP is 25%.

95. If S, the sum of first n terms of an AP is given by K
97. If the sum of first n terms of an AP is n?, then find
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its 10th term.
[Board 2019 Delhi]

We have S, =n’ (1)

Substituting n = 1 in equation (1), we have

51:1

Hence, sum of first term of AP is 1, but sum of first
term is first term itself.

So, first term, a =1 (2)

Substituting n =2 in equation (1), we have

S, = (2 =4
Sum of first 2 terms is 4.
Now atam =4 (3)
From equation (2) and (3) we have

@m =3

Now, common difference,
d=a—a=3—-1=2
Now, 10" term of AP,
Ay = a+(10 — 1)d
=14+9%x2=19
Hence, the 10" term of AP is 19.
Download 15 Years Previous Years Chapterwise

Question Bank Free PDFs For all Subject from
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Is 184 a term of the sequence 3,7,11,....... ?
[Board Term-2 2012]

Let the first term of an AP be a, common difference
be d and number of terms be n.

Let a, = 184
Here, a=3,d=7-3=11-7=4

Now a, = a+(n71)d,

184 =3+ (n—1)4

181 _
g =n—ld
4525 =n—1
46.25 =n

Since 46.25 is not an whole number, thus 184 is not a
term of given AP

Arithmetic Progression
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99. Find, 100 is a term of the AP 25,28, 31,...... or not.
[Board Term-2 2012]

Let the first term of an AP be a, common difference
be d and number of terms be n.

Let a, = 100
Here a =25,d =28 —25=31—-28=3

Now

a, = a+(n71)d,
100 =254+ (n—-1)x 3
100-25=75 =(n—1)x 3
25 =n—1
n = 26

Since 26 is an whole number, thus 100 is a term of
given AP.

100.Find the 7" term from the end of AP 7,10,13,....184.
[Board Term-2 2012]

Let us write AP in reverse order i.e., 184,.....13,10,7

Let the first term of an AP be a¢ and common
difference be d.

Now

7" term from the original end,
a; = a+6d
ar =184+ 6(—3)
=184 — 18 = 166.

Hence, 166 is the 7" term from the end.

101.Which term of an AP 150, 147, 144, ..... is its first
negative term?

[KVS 2014]

Let the first term of an AP be a, common difference

be d and nth term be a,.
For first negative term a, <0

a+(n—1)d <0

150 +(n—1)(=3) <0
150 —=3n+3 <0
—3n <—153
n > 51

Therefore, the first negative term is 52" term.

102.In a certain AP 32" term is twice the 12" term. Prove
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that 70" term is twice the 31* term.

[Board Term-2 2015, 2012]

Let the first term of an AP be a, common difference
be d and nth term be a,.

Now we have A0 = 212

a+3ld = 2(a+ lld)
a+31ld =2a+22d

a =9d
an = a+ 69d
=9d+69d="78d
a1 = a+30d
=9d+ 30d = 394
an = 2as Hence Proved.

103.The 8" term of an AP is zero. Prove that its 38" term
is triple of its 18" term.

[Board Term-2 2012]

Let the first term of an AP be a, common difference
be d and nth term be a,.

We have, as=0 or, a+7d=0 or, a=—"T7d '

Now azs = a+37d

ass =—7d+37d = 30d

ms = a+17d
=—"7d+17d=10d

azz =30d=3 X 10d =3 X as

azs = 3 Hence Proved

104.1If five times the fifth term of an AP is equal to eight
times its eighth term, show that its 13" term is zero.

[Board Term-2 2012]

Let the first term of an AP be a, common difference
be d and nth term be a,.

Ok =400
Now 5as = 8as ﬁ %
Eak
5(a+4d) = 8(a+ 7d) o127
5a+20d = 8a-+ 56d
3a+36d =0
3(a+ 12d) =0
a+12d =0
a3 =0 Hence Proved

Arithmetic Progression
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105.The fifth term of an AP is 20 and the sum of its
seventh and eleventh terms is 64. Find the common

difference.
[Board Term-2 Foreign 2015]

Let the first term be a and common difference
be d.

a+4d =20 (1)
a+6d+a+10d =64
a+8d =32 .(2)

Solving equations (1) and (2), we have

d =3

106.The ninth term of an AP is —32 and the sum of
its eleventh and thirteenth term is —94. Find the
common difference of the AP

[Board Term-2 Foreign 2015]

Let the first term be a and common difference g
be d.

Now a+8d = ag
a+8d =—32 (1)
and a;+ Qi3 =— 94

a+10d+a+12d =—94
a+1ld =— 47 . (2)
Solving equation (1) and (2), we have

d =-5

107.The seventeenth term of an AP exceeds its 10" term
by 7. Find the common difference.

[Board Term-2 2015, 2014]
Let the first term be a and common difference be d.
Now amr = ap+7

a+16d = a+9d+7

16d—9d =7
Td =7
d=1

Thus common difference is 1.

108.The fourth term of an AP is 11. The sum of the fifth
and seventh terms of the AP is 34. Find the ¢

difference. %
[Foreign O]

el31

Add 9461443210 or 9530143210 in Your Class Whatsapp Group to Get All Subject Free PDFs.


https://ncert.info/e125
https://ncert.info/e126
https://ncert.info/e127
https://ncert.info/e128
https://ncert.info/e129
https://ncert.info/e130
https://ncert.info/e131
http://www.cbse.online

No Need to Scan QR Code for Videos. Just Touch/click QR Code.

Chap 5

Let the first term be ¢ and common difference be d.

Now ay =11
a+3d =11 (1)
and as+ ar = 34

a+4d+a+6d =34
: 2a+10d = 34
: a+5d =17 . (2)
Solving equations (1) and (2) we have

d =3

No Need to Buy any Question Bank or Sample Chapter From

Market. Download Free PDF of all Study Material from
www.cbse.online

109.Find the middle term of the AP 213, 205, 197, .... 37.
[Board Term-2 Delhi 2015]

Let the first term of an AP be a, common difference
be d and number of terms be m.

Here, a = 213,d = 205 — 213 =— 8, a,, = 37
Ay = a+(m— 1)d

37 = 213 + (m — 1)(—8)
37213 =—8(m— 1)
= =176 _ 99

8

az = a+(12-1)d
=213+ (12 -1)(—38)
=213—-88 =125
Middle term will be 125.
110.Find the middle term of the AP 6, 13, 20, .... 216.
[Board Term-2 Delhi 2015]

Let the first term of an AP be a, common difference
be d and number of terms be m.

Here, a = 6,a, = 216,d=13 -6 =7 QL5 H0)
h H
A, :a+(m—1)d [oh
el33
216 = 6+ (m— 1)(7)

Arithmetic Progression
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216-6 =7(m—1)

:m:

m—1 =

30

m =30+1=31

The middle term will be = % — 16"

g = a+ (16 —1)d
=06+ (16 —1)(7)
=6+15X%X7
=6+105 =111
Middle term will be 111.

111.If the 2" term of an AP is 8 and the 5" term is 17,
find its 19" term.

[Board Term-2 2016]

Let the first term be a and common difference be d.

Now a =a+d
8=a+d (1)
and a; = a-+4d
17 = a+4d (2)
Solving (1) and (2), we have
OE O]
a =5d=3, -z
g = a+ 18d Ee134

=5+54=59

112.If the number z+ 3,22+ 1 and z— 7 are in AP find
the value of z.

[Board Term-2 2012]

If 2,y and z are three consecutive terms of an AP
then we have

Yy—xr =z—y
(2:13+ 1)—(m+3) :(:L“—7)—(2x+ 1)
20+1—2—-3 =2z—7—-2x—-1

r—2 =—x—28
2 =—6
r =—3

113.Find the values of a,b and ¢, such that the numbers
a, 10, b, ¢, 31 are in AP
[Board Term-2 2012]
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Let the first term be a and common difference be d.
Since a,10,b,¢,31 are in AP, then

a+d =10 (1)
a+4d = as
a+4d =31 (2)

Solving (1) and (2) we have
d =7and a=3
Now a=3,0=3+14=17,c=3+21 =24

Thus a =3,b=17,c= 24.
114.For AP show that a,+ a,.2, = 2a,4,-
[Board Term-2 2012]

Let the first term be a and the common difference be
d. Let a, be the nth term.

a =a+(p—1)d
Api2g = 0+ (p+2¢—1)d
ay+ Gyiog = a+(p—1)d+a+(p+2¢—1)d
=a+pd—d+a+pd+2¢d—d
=2a+2pd+2qd—2d
or a,+ a,. 9, :2[a+(p+q—1)d] (1)
But 2a,, :2[a—|—(p—|— q—l)d] (2)
From (1) and (2), we get a,+ a,,2, = 2a,,

115.The sum of first terms of an AP is given by
S, = 2n”*+ 8n. Find the sixteenth term of the AP.

[Board SQP 2017]

Let the first term be a, common difference be d and
nth term be a,.

Now S, =2n*+3n

S =2x1°+3x1=2+43=5

Since S = ay,
o =5
Sy =2x2°+3Xx2=8+6=14
o+ a =14
a=14—aq=14-5=9
d=am—a=9-5=4
ag =a+ (16 —1)d

Arithmetic Progression
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=5+15X4=065

116.The 4" term of an AP is zero. Prove that the 25"
term of the AP is three times its 11" term.
[Board Term-2 OD 2016]

Let the first term be a, common difference be "

d and nth term be a,.

We have, ay =0
a+3d =0 [a+(n—1)d= a,]
3d =—a
—-3d =a (1)
Now, ap = a+24d =—3d+24d =21d -(2)
an = a+10d =—3d+10d =74 .(3)

From equation (2) and (3) we have

(s = 3aq; Hence Proved.

117.How many terms of the AP 65,60, 55, .... be taken so
that their sum is zero?

[Board Term-2 Delhi 2015]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

We have a =65,d=—5, 5,=0

Now 8. =5[2a+(n—1)d]

Let sum of n term be zero, then we have

5130 +(n—1)(=5)] =0

5130 +5n+5] =0

135n—5n =0
n(135 — 5n) =0
5n =135

n =27

118.How many terms of the AP 18,16,14..... be taken so
that their sum is zero?

[Board Term-2 Delhi 2016]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

Here a=18,d=-2,5,=0

S, = %[QaJr(n— 1)d|
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Let sum of n term be zero, then we have
n
§[36 +(n—=1)(=2)] =0

n(38—2n) =0
n =19
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119.How many terms of the AP 27,24 21.... should be
taken so that their sum is zero?

Ans : [Board Term-2 Delhi 2016]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

Here a =27,d=-3,5,=0

S, = 5[2a+(n—1)d]

Let sum of n term be zero, then we have

%[54 +(n—1)(=3)] =0
n(—3n+57) =0
n =19

120.In an AP, if S5+ S; =167 and Sy = 235, then find
the AP, where S, denotes the sum of first n terms.

Ans : [Board Term-2 OD 2015]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,,.

Sy = 5[2a+(n—1)d]

t;5 4— t;7 == 1(37

EN|

5
5(20+4d) + 5(2a+ 6d) = 167

5a+10d+Ta+21d = 167
12a+ 31d = 167 (1)

Now we have S)y= 235, thus

D20+ (10 - 1)d] =235

5(2a+ 9d) = 235
2a+9d =47 (2)

Arithmetic Progression

Page 129
Solving (1) and (2), we get
a=1,d=5
Thus AP is 1, 6, 11....
121.Find the sum of sixteen terms of an AP
—1,-5,—-9,...... .
Ans : [Board Term-2 2012]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

Here, o =—1,a0=—5 and d=—4

Now S, = E[Qa +(n— 1)d]

2
S = [2 % (- 1)+ (16 - 1)(~4)]

= 8[—2—60]=8(—62)
=—496

122.1If the n™ term of an AP is 7 — 3n, find the sum of
twenty five terms.

Ans : [Board Term-2 2012]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,

Here n=25,a,=7—-3n
Taking n=1,2,3,....
ay = 7T—3X1=4 =

el67

=

we have

pyitrl |

a =7—3X%x2=1
a =7—-3XxX3=-2
Thus required AP is 4,1,—2,.....

Here, a=4,d=1—-4=-3

Now, S, = %[Qa +(n—1) d]
- %{2 X 4+ (25 - 1)(=3)]
= 258 + 24(~ 3)]

_ 25 _
= 7(8 —72) =—3800

123.If the 1 term of a series is 7 and 13" term is 35. Find
the sum of 13 terms of the sequence.

Ans : [Board Term-2 2012]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

Here a = 7,a;3=35
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a, :a+(n—1)d
13 :Cl+ 12d
35 =7T+12d = d =%
n
Now S, :§[2a—|—(n—1)d]

Sis :%2 X T+12 % (%)]

M‘C'T_.,‘

[14 + 28]

_ 13

—7><42:273

124.If the n” term of a sequence is 3 — 2n. Find the sum
of fifteen terms.

[Board Term-2 2012]

Let the first term be a, common difference be d, nth
term be @, and sum of n term be S,

Here, a, =3 —2n
Taking n =1, aq =3—-2=1
15th term, s =3—2X15 =3-30=—27

Now S, = %(a +1)

S5 = (1 +(-27)]

15

=3[ 26]

=15 X (713)27 195
125.If S, denotes the sum of n terms of an AP whose

common difference is d and first term is a, find

Sn - 2Sn71+ Snf'_)'

[Board Term-2 2011]
= o [=]

We have a, =S, — S,_1
a1 = S,-1— Sus

Sn - 2‘971714’ Sﬂ*? = Sn - Snfl - Sn—1+ Snf'_)
= (Sn - Snfl) - (Snfl - SIL*Q)

=ay,— Q1= d

126.The sum of first n terms of an AP is 5n — n*. Find the
n™ term of the AP

[Board Term-2 Foreign 2014]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,,.

Arithmetic Progression

We have, S, =5n— n?
Now, n”term of AP,
an = S, — S
=(5n— nz)—[5(n— 1)—(n— 1)2]

=5n—n2—[5n—5—(n2+1—2n)]

:5n7n27(5n757n271+2n)
=bn—n*—Tn+6+n
=—2n+6

an :72(n73)

Thus n" term is =— 2(n—3)

Download 20 Set Sample Papers Free PDFs for all Subject from
www.cbse.online

127.The first and last term of an AP are 5 and 45
respectively. If the sum of all its terms is 400, find its
common difference.

[Board Term-2 2012]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,,.

We have a = 5,a, = 45

Now 45 =5+ (n—1)d

(n—1)d =40 (1)
Given, S, =400
Now S, = %(a + a,)

400 = (5 + 45)

800 = 50n
n =16

Substituting this value of n in (1) we have

(n—1yd =40
15d = 40

_40_38

=153

128.1If the sum of the first 7 terms of an AP is 49 and that
of the first 17 terms is 289, find the sum of its first
n terms.

[Board Term-2 Foreign 2012]

Let the first term be a, common difference be d, nth
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term be a, and sum of n term be S,.

S, = Q[Qa +(n—1) d]

2
Now 8 = 5(2a+6d)= 49

a+3d =T (1)
and Sir = (2a+16d) = 289

a+8d =17

Subtracting (1) from (2), we get
5d =10 = d=2
Substituting this value of d in (1) we have
a=1

Now S, :%[2 X 1+ (n—1)2]

=5[2+2n-2]=n"

Hence, sum of n terms is n’.

=11
92

9

129.How many terms of the AP —6, oo

needed to give their sum zero.
[Board Term-2 OD Compt. 2017]

5, — are

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,,.

Wi 11 1
ehave a==6,d==-%~(-6)=3
n
S =g]2a+(n—1)d|

Let sum of n term be zero, then we have

n 17

5[2><—6+(n—1)§_ =0

n n 11
5[—12+§—§7 =0

nfn 251 _
2127 2| 7"
n?—25n =0
n(n725):0
n =25

Hence 25 terms are needed.

130.Which term of the AP 3,12, 21, 30, ..... will be 90 more
than its 50" term.

[Board Term-2 Compt. 2017]

Arithmetic Progression

Page 131

Let the first term be a, common difference be d and
nth term be a,.

We have a =3,d=9
Now an :a+(n—1)d

as) =3+49 X 9 =444
Now, a, — aso =90

3+(n—1)9—444 =90
(n—1)9 =90 +441

(n—1) :%:49

n =49+1=250

131.The 10" term of an AP is —4 and its 22" term is
—16. Find its 38" term.

[Board Term-2 Delhi Compt. 2017]

Let the first term be a, common difference be d and
nth term be a,.

ap =a+9d=—4 (1)

and ap = a+21d=-16 (2)
Subtracting (2) from (1) we have

12d =—12 = d=-16

Substituting this value of d in (1) we get

a =95
Thus azz =H5+37TX—1=—32
Hence, azs =— 32

132.Find how many integers between 200 and 500 are
divisible by 8.
[Board Term-2 Delhi Compt. 2017]

Number divisible by 8 are 208, 2016, 224, .... 496. It
is an AP

Let the first term be a, common difference be d and
nth term be a,.

We have a= 208,d =8 and a, = 496

Now a+(n71)d = q,

208 + (n— 1)d =496
(n—1)8 = 496 — 208

n—1=288_36

n =36+1=37

Hence, required numbers divisible by 8 is 37.
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133.The fifth term of an AP is 26 and its 10" term is 51.
Find the AP

[Board Term-2 OD Compt. 2017]

Let the first term be a, common difference be d and
nth term be a,.

4 = a+4d=26 (1)

my = a+9d=51 (2)
Subtracting (1) from (2) we have

5d =25 = d =5

Substituting this value of d in equation (1)
we get
a=06
Hence, the AP is 6, 11, 16, ....
134.Find the AP whose third term is 5 and seventh term
is 9.
[Board Term-2 Delhi Compt. 2017]

Let the first term be a, common difference be d and
nth term be a,.

Now a; =a+2d=5 (1)
and a =a+6d=9 -(2)
Subtracting (2) from (1) we have

4d =4 = d=1

Substituting this value of d in (1) we get
a =3
Hence AP is 3,4, 5,6, ......
135.Find whether — 150 is a term of the AP 11,8,5,2,....
[Board Term-2 Delhi Compt. 2017]

Let the first term be a, common difference be d and
nth term be a,.

Let the n™ term of given AP 11,8,5,2,.... be —150
Hence a =11, d=8 — 11 =—3 and a, =— 150

at(n—1yd = a,
11+ (n— 1)(~3)
(n—1)(—3) =— 161

(n—1y = =101 _ 532

-3 3
which is not a whole number. Hence —150 is not a
term of given AP.

— 150

136.If seven times the 7" term of an AP is equal to eleven

Arithmetic Progression

Chap 5

times the 11" term, then what will be its 18" term.
[Board Term-2 Foreign 2017]

Let the first term be a, common difference be d and
nth term be a,.

LA

Ta; = 1lay, i
Now  7(a+6d) = 11(a+ 10d) s
Ta+42d = 11a+ 110d
1la—7a =42d—110d
, 4a =—68d
4a+68d =0
4(a+17d) =0
a+17d =0
Hence, as =0

For Free PDFS of all Sample Papers Visit
www.cbse.online

137.In an AP of 50 terms, the sum of the first 10 terms
is 210 and the sum of its last 15 terms is 2565. Find
the AP

[Board Term-2 Foreign 2017]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

Sl() == 210

S, = %[Qa +(n—1) d]

10
210 = 7(2&4— 9d)

42 =2a+9d (1)
Now azs = a+ 35d
asy) = (l+ 49d

Sum of last 15 terms,

Ss6-50 = % (a6 + aso)

2565 = D (a+ 35d+ a-+ 49d)
171 = 1(2a+ 844)
2
171 = a+42d (2)

Solving (1) and (2) we get « =3 and d =4
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Hence, AP is 3, 7, 11, .....

THREE MARKS QUESTIONS

138.The sum of four consecutive number in AP is 32 and
the ratio of the product of the first and last term to
the product of two middle terms is 7 : 15. Find the
numbers.

[Board 2020 Delhi Standard, 2018]

Let the four consecutive terms of AP be (a—3d),
(a—d), (a+ d) and (a+ 3d).
As per question statement we have

a—3d+a—d+a+d+a+3d =32
4a =32 > a =8

(a—3d)(a+3d) 7

and (a—d)(atd 15
a — 9 _ 7

a—d 15

64—9& _ T

64— 15

960 — 135d> = 448 — 7d’
7d* —135d° = 448 — 960
—128d4” =—512

P =4=>d==*2

Hence, the number are 2, 6, 10 and 14 or 14, 10, 6
and 2.

139.The sum of the first 7 terms of an AP is 63 and that
of its next 7 terms is 161. Find the AP.

[Board 2020 Delhi Standard]

We have S; =63
Now S :%[2044’(”71) d|
_7
63 = 5[2@4— 6d)
9 =a+3d (1)
Now, sum of next 7 terms,
Ss_12 = 161

Ss_14 = %(aaﬁ‘ a14)

161 =

[NSJEN|

(a+7d+ a+13d)

Arithmetic Progression
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_7
161 =5 (2a+20d)
23 =a+10d .(2)
Subtracting equation (1) from (2) we have
14 =7d = d=2
Substituting the value of d in (1), we get
a =3
Hence, the AP is 3,5, 7,9, ....
140.Which term of the AP 20, 19%, 18%, 17%, ... is the
first negative term.
[Board 2020 OD Standard]
Here, a =20
_TT _ 99 —_3
and d = 1 20 = 1

Let a, is the first negative term, thus a, < 0.
a, =a+(n—-1)d

20 + (n — 1)(—%) <0

Now

80—-3n+3 <0

83 —3n <0

n>%n>27.6

n =28

Hence, the first negative term is 28th term.

141.Find the middle term of the AP 7, 13, 19, ...., 247.

[Board 2020 OD Standard)]
In this AP, a =T
(=138}
d=13-7=6 -,.-;‘r
a, =a+(n—-1)d D
247 =74+ (n—1)6
6(n—1) =240
n—1=40 = n =41
Hence, the middle term= %1 = % = % =21.

m =7+ ((21-1)6 =127

142.Show that the sum of all terms of an AP whose first
term is a, the second term is b and last term is c, is
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equal to (a+¢)(b+ c— 2a)
2(b— a)
Ans : [Board 2020 OD Standard]
Given, first term, A=a
and second term Ay, =
354 m]
Common difference, D =b—a ‘,'i'
]
Last term, A, =c E'em
A+ (n—1)d =
at+(n—1)(b—a) =
(b—a)(n—1) =
_c—a
n—1= —
c—a
[ A— +1
_c—a+b—a
o b—a
_bt+c—2a
n b—a
Now sum of all terms
_n _ (b+ Cc— 204)
S =3 [A+ A, = 30h—a) [a+ (]

_(a+¢)(b+c—2a)
- 2(b—a)
143.If in an AP, the sum of first m terms is n and the
sum of its first n terms is m, then prove that the sum
of its first (m+ n) terms is —(m+ n).
Ans : [Board 2020 OD Standard]

Hence Proved

Let 1* term of series be a and common difference be
d, then we have % EI

Sm =mn

and S, =m
Hl2a+(m-1)d =n (1)
l2a+(n-1)d =m (2)

Subtracting we have

a(m—n)—l—%[m(m—l)—n(n—l)] =n—m

2a(m—n) +d[m*—n*— (m—n)] =2(n—m)
2a(m—n)+ d(m—
2a+ d[(m+n) —

n)[(m+mn)—1] =2(n—m)
1] =—2

Arithmetic Progression

Chap 5

m
NOW7 Sm+ n =

T 2a+ (m4n—1)d

—— (m+n)
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144.The 17 term of an AP is 5 more than twice its 8%
term. If 11" term of AP is 43, then find its n” term.

Ans : [Board 2020 OD Basic]

Let a be the first term and d be the common
difference.

" term of an AP,
a, =a+(n—1)d

Since 17" term of an AP is 5 more than twice of its
8" term, thus

a+ (17—1)d =5+2[a+ (8—1)d
a+16d =5+2(a+7d)

a+16d =5+ 2a+ 14d
2d—a =5 (1)
Since 11" term of AP is 43,
F(11-1)d =43
a+10d =43 (2)
Solving equation (1) and (2), we have
a =3and d =4
term would be

a, =3+ (n—1)4 =4n—1

Hence, n'"

145.How many terms of the AP 24, 21, 18, .... must be
taken so that their sum is 787
Ans : [Board 2020 Delhi Basic]
Given : 24, 21, 18, .......... are in AP.
Here, a =24,d =21-24 =-3

Sum of n term, S, —%[Qa—l—(n—l)d]
8 =52 X 24+ (n—1)(-3)]

156 = n(48 — 3n+3)
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156 = n(51 — 3n)
32— 51n+156 =0
n—17Tn+52 =0
n—13n—4n+52 =0
(n—4)(n—13) =0 = n=4,13
When n =4, Sy :%[2><24+(4—1)(—3)]
—2(48—9) =2 x 30 =78
When n =13, Si :%[2 X 244 (13 = 1) (= 3)]

[48 4 (— 36)] = 78

|

Hence, the number of terms n =4 or n=13.

146.Find the 20™ term of an AP whose 3™ term is 7 and
the seventh term exceeds three times the 3™ term by
2. Also find its n™ term (an)-

[Board Term-2 2012]

Let the first term be a, common difference be d and
nth term be a,.

We have a =a+2d="7 (1)
ay :3a3+2
a+6d =3 X T+2=23 (2)

Solving (1) and (2) we have
4d =16 > d =4
a+8 =7=a=-1
ap =a+19d =—14+19 x4=75
a, =a+(n—1)d
=—1+4n—4

=4n— 5.
Hence n” term is 4n — 5.

147.1f 7" term of an AP is % and 9" term is %, find 63"
term.

[Board Term-2 Delhi 2014]

Let the first term be a, common difference be d and
nth term be a,.

We have a7 :% = a+6d :% (1)
_1 _1
@ =% = a+8d =5 (2)

Arithmetic Progression

Page 135

Subtracting equation (1) from (2) we get R A0

1 1 _ 2 _1 B
2d =5 -9 =¢3 7 4=¢3 =33
Substituting the value of d in (2) we get
1 _1
sl 8 _9-8_1
7 63 63 63
Thus ags = a+ (63 —1)d
1 11462
=63102X 63~ 63
_63 _
63 !

Hence, ag; = 1.

148.The ninth term of an AP is equal to seven times the
second term and twelfth term exceeds five times the
third term by 2. Find the first term and the common
difference.

[Board SQP 2016]

Let the first term be a, common difference be d and
nth term be a,.

Now ag =Tay
a+8d =7(a+d)
a+8d =Ta+7d
—6a+d =0 (1)
and a2 = daz+ 2

a+11d = 5(a+ 2d)-‘r2
a+11d =5a+ 10d+ 2
—da+d =2 -(2)
Subtracting (2) from (1), we get
_ 94 =—
a =1
Substituting this value of a in equation (1) we get
—6+d =0
d =6
Hence first term is 1 and common difference is 6.

149.Determine an AP whose third term is 9 and when
fifth term is subtracted from 8" term, we get 6.

[Board Term-2 2015]

Let the first term be a, common difference be d and
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nth term be a,.

‘We have a3 =9
a+2d =9 (1)

and ag— a5 =6

(a+7d)—(a+4d) =6

3d =6

d =2

Substituting this value of d in (1), we get
a+2(2)=9
a =5
So, AP is 5, 7,9, 11, ...
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150.Divide 56 in four parts in AP such that the ratio
of the product of their extremes (1* and 4™) to the
product of means (2" and 3™) is 5:6.

Ans : [Board Term-2 Foreign 2016]

Let the four numbers be a —3d,a — d,a+ d,a+ 3d
a—3d+a—d+a+d+ a+3d=56

4a =56 = a =14

Now

Hence numbers are 14 — 3d,14 — d,14 + d, 14 + 3d

Now, according to question, we have

(14-3d)14+3d) 5 e
(14— d)14+d) — 6 o
el44
196 - 9 _5
196— & 6

6(196 — 9d%) = 5(196 — )
6 x 196 — hdd* =5 x 196 — 5d°

(6 —5) x 196 = 49d°
196 _
& =75 =4

d==+2

Thus numbers are a—3d =14—-3 X 2=38
a—d =14-2=12

a+d =144+2=16

Arithmetic Progression

Chap 5

a+3d =14+3 x2=20
Thus required AP is §8,12,16,20.

151. o' g’

are a,b and ¢ respectively, Show that
a(q—r)+ b(r— p)+c¢(p—q)=0.
Ans : [Board Term-2 Foreign 2016]

Let the first term be A and the common difference
be D.

C1e A0
a=A+(p-1)D 2
b=A+(g-1)D it
c =A+(r—-1D

Now ag—r) = [A +(r— 1)D][q— al
b(r—p) = [A +(¢— I)D][r— ]

and p—aq] = [A +(r— 1)D][ q]

o= 1)+ 40 =)+ (=)
=[A+(p-yPla-r]+

+HA+(¢—1HD|r—p]+
+HA+(r=1)D]p—q]+
=Alp—q+q—p+qg—r]+
+D(p—1)(qg—1)+
+D(q—1)(r—p)+
+D(r=1)(p—1q)
= A[0]+
+Dp(g—r)—(g—71)]
+Dlg(r—p) —(r—p)
+Dlr(p—q)—(p—q)
=Dlp(g—n)+q(r—p)+r(p—ql+
—D[(qg=7)+ (r—p)+ (p— q)]
=Dlpg—pr+qr—qp+rp—rq+0
=D[0]=0

152.The sum of n terms of an AP is 3n?+ 5n. Find the
AP Hence find its 15" term.

Ans : [Board Term-2 2013, 2012]

Let the first term be a, common difference be DR
d, nth term be a, and sum of n term be S, &
el46

Now S, =3n°+5n

Spe1 =3(n— 1)2—1— 5(n—1)
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= S(n2 +1-2n)+5n-5 155.The sum of first n terms of three arithmetic
progressions are S}, S, and S3 respectively. The first
term of each AP is 1 and common differences are 1, 2
— 32— n—2 and 3 respectively. Prove that S)+ S3 = 25;.

[Board Term-2 OD 2016]

=3n"+3—-6n+5n—>5

a, = Sn - Snfl
, , Let the first term be a, common difference be d, nth
=3n"+95n— (3n —n-— 2) term be a, and sum of n term be S,.
=6n+2 We have S, =1+2+3+..... n
Thus AP is 8, 14, 20, ....... Sy =1+34+5+.... up to n terms
Now s = a-+ 14d=8+14(6): 92 Ss =1+4+7+..... upto n terms
1 [E3ek ]
153.For what value of n, are the n”terms of two APs 63, Now S = n(n+1) 3
65, 67, ... and 3, 10, 17, .... equal? ’ 2 =l
el184
Sy = 5[2+(n—1)2] = §[2n]=n’
Let a,d and A,D be the 1" term and common
difference of the 2 APs respectively. n n(3n— 1)
n is same and S = 5[2 +(n—1)3] = ———
FOI“ ].St AA].:)7 a = 637 d: 2 n(n+ 1) n(gn_ 1)
Now, S+ S5 =
For 2nd AP, A=3,D="7 S 2 * 2
Since nth term is same, nn+1+3n—1] n[dn]
aTL = A7I - 2 - 2
a+(n— l)d =A +(n—1)D =2n’ =25, Hence Proved
63+(n—1)2 =3+(n—-1)7 156.If S, denotes, the sum of the first n terms of an AP
634090 —2 =34 Tn_7 prove that S, = 3(Ss — Si).

[Board Term-2 Delhi 2015]
61+2n =7n—4
Let the first term be a, common difference be d, nth

65 =5n = n=13 term be a, and sum of n term be S,.
EligEEE
When n is 13, the n" terms are equal i.e., a;3 = A3 S, = %[2a+(n — 1)d] BHAESG
2 = 185
154.In an AP the sum of first n terms is 3T”+ 137” Find Sy = 6[2a+ lld] = 12a+ 66d ¢
the 25" term.
[Board Term-2 SQP 2015] S = 4[2a+T7d] = 8a+28d
et =] Sy :2[2a+3d]=4a+6d
2 3
We have S, = 3n +13n L
2 3(Ss— S1) = 3[(8a+ 28d) — (4a+6d)]
el183
@y = S, — Sn_1 :3[4a—|— 22d]: 12a + 66d
(s = Sos — Sau = 6[2a+ 11d] =S Hence Proved
_ 3(25)2—; 13(25) 3(24)2—; 13(24) 157.The 14" term of an AP is twice its 8" term. If the

6" term is —8, then find the sum of its first 20 terms.
[Board Term-2 OD 2015]

{3(25° — 24%) + 13(25 — 24)}

N[ —

Let the first term be a, common difference be d, nth

_ 1(3 % 49 4+ 13) = 80 term be a, and sum of n term be S,.
2 Here, a1y = 2as and ag =— 8
Now a+13d :2(a+ 7d)
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Page 138 Arithmetic Progression Chap 5
a+13d =2a+ 14d Sum of 2 term, S, = %[3(2)2+ 7% 2]
a=—d (1)
1
and ag =—8 =512+ 4] =5 >< 26 =13
(1+5d =—28 (2) Now a 251:5

Solving (1) and (2), we get
a =2,d=—2

Now S =202 x 24 (20 - 1)(~2)]

2
=10[4+19 X (—2)]
=10(4—38)
=10 X (—34)=—-340

158.If the ratio of the sums of first n terms of two AP’s
is (Tn+ 1):(4n+27), find the ratio of their m™ terms.

Ans : [Board Term-2 OD 2016]

Let a, and A be the first term and d and D be the
common difference of two AP’s, then we have

S _ Tn+1

S 4An+27
%[2a+(n—1)d] _ Tn+1
324+ (n—-1)D] ~ 4n+27
2a+(n—1)d 7,41
2A—|—(n—1)D T 4n+ 27
()4 _ a1
+("3HD T dn427

Substituting n%l =m-—1lorn =2m—1 we get

a+(m—1)d B 7(2m—1)—|—1 _ 14m—6
A+(m—1)D _4(2m—1)—|—27 T 8m+ 23

Gn _ 14m—06

Hence, A —8m+23

159.1f the sum of the first n terms of an AP is §[3n” + 7n],
then find its n” term. Hence write its 20" term.

Ans : [Board Term-2 Delhi 2015]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

Sum of n term, S, = %[3712 +7n]

Sum of 1 term, 8 = 3[3 x (1} +7(1)]

1 1

d=am—a=8—-5=3
Now, AP is 5,8,11, ...
n™ term, a, =a+(n—1)d
=5+(n-1)3
=5+(20—-1)(3)
=5+97
=62
Hence, ay; = 62
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160.In an AP, if the 12" term is —13 and the sum of
its first four terms is 24, find the sum of its first ten
terms.

Ans : [Board Term-2 Foreign 2015]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

a2 = a+ 11d=-13 (1)

S, = 5[2a+(n—1)d]

Now S, = 2[2a+ 3d] =24

20+ 3d =12 .(2)

Multiplying (1) by 2 and subtracting (2) from it we
get

(2a+ 22d)—(2a+ 3d) =—26—12
19d =— 38 ;
d=-2 Elem

Substituting the value of d in (1) we get
a+11 X -2 =-13
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Chap 5
=—13+22
a =9
Now, = [ +(n—1) ]
S0 =@ x9+9x-2)
=5><(18—18) =0
Hence, Siy =0

161.The tenth term of an AP, is —37 and the sum of its
first six terms is —27. Find the sum of its first eight
terms.

[Board Term-2 Foreign 2015]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

a, = a+(n—1)d

S, = %[Qa—i— (n— l)d]

a+9d =—37 (1)
3(2a+ 5d) =— 27
2a+5d =-9 -(2)

Multiplying (1) by 2 and subtracting (2) from it, we
get

(2a+18d)— (2a+5d) =—T4+9
13d =—65
d=-5

Substituting the value of d in (1) we get
a+9 X -5 ==-37
=—37+45
a =38

Now S, =5[2a+(n—1)d]

8

D(=5)]
= 4[16 — 35]
=4X—-19 =-176
Hence, S, =— 76

162.Find the sum of first seventeen terms of AP whose 4"
and 9" terms are —15 and — 30 respectively.

[Board Term-2 2014]

Arithmetic Progression

Page 139

Let the first term be a, common difference be d and
nth term be a,.
Now as =a+3d=—-15 (1)
a9 = a+8d=-30 -(2)
Subtracting eqn (1) from eqn (2), we obtain
(a+8d)—(a+3d) =—30—(—15)

5d =—15=>d=—"+="=-3

Substituting the value of d in (1) we get
a+3d =—15

a+3(-3)

a =—15+9=-6

=—15

Si7 :%[2 X (*6)+

Now

(17=1)(=3)]
= G124 16 x (-3)]
Y-

= 7]~ 60] =17 x (- 30)
=510

Thus 517 =-—510

163.The common difference of an AP is —2. Find its sum,
if first term is 100 and last term is —10.

[Board Term-2 2014]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

We have a =100,d=—2
EI“‘T'El
Now a, :a+(n—1
[=
—10 —100+(n—1 192

—10 =100 — 2n+ 2
2n =112

n = 56
Thus 56™ term is —10 and number of terms in AP
are 56.

Now S, = (a + 1)

L\')\:

S5 = 22(100 - 10)
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96
= 7(90) =56 X 45 = 2520

Thus S, = 2520

164.The 16" term of an AP is five times its third term. If
its 10" term is 41, then find the sum of its first fifteen
terms.

[Board Term-2 OD 2015]

Let the first term be a, common difference be d. nth
term be a, and sum of n term be S,. i

We have,

e = dag

a+15d = 5(a+ 2d)

da =5d (1)
and Ay = 41
a+9d =41 . (2)

Solving (1) and (2), we get @« =5,d=4

_15

Now Sls D)

[2 X5+ (15 —1) X 4]
:%[10%6]
:§><66=15><33 = 495

Thus S;5 = 495

165.The 13™ term of an AP is four times its 3™ term. If
the fifth term is 16, then find the sum of its first ten

terms.
[Board Term-2 OD 2015]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

Here 13 = 4@3

a+12d = 4(a+2d)

3a =4d (1)
and as = 16
a+4d =16 (2)

Substituting the value of a = %d in (2) we have

%d+4d — 16

16d =48 = d =3

Thus ¢ =4 and d =3

Now S, = —[2a+ (n— 1)d]

n
2

Arithmetic Progression

Chap 5

S =2 X 4+ (10— 1)3]

= 5[8+27]=5 x 35 =175
ThUS Sl() = 175

166.The n™ term of an AP is given by (—4n+ 15). Find
the sum of first 20 terms of this AP.

[Board Term-2 2013]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

We have a, =—4n+15

g =—4x14+15=11

a =—4X24+15=7

a =—4X3+15=3

d=a—a=7—-11=-—4
Now, we have ¢ =11, d=—4

S, = %[Qa—i— (n— 1)d]

S =22 X 11+ (20 - 1) x (—4)]

= 10[22 — 76]
=10 X (~54) =— 540
Thus 52() =—540

167.The sum of first 7 terms of an AP is 63 and sum of its
next 7 terms is 161. Find 28" term of AP

[Board Term-2 Foreign 2014]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

S, = %[Qa +(n—1) d]

Now, S: =63

7
5[2a+6d] = 63

2a+6d =18 (1)
Also, sum of next 7 terms,
514 = S_ﬁrsﬂ + Snemﬁ = 63 4 161

14
7[2&4— 13d] =224

20+ 13d = 32 (2)

Subtracting equation (1) form (2) we get
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7d =14 = d=2
Substituting the value of d in (1) we get
a =3
Now an :a+(n—1)d
s =3+ 2 X (27)
=57
Thus 28" term is 57.
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168.The sum of first n terms of an AP is given by
S, = 3n? — 4n. Determine the AP and the 12% term.

Ans : [Board Term-2 Delhi 2014, 2012]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

S, =3n*—4n
S = 3(1)2— 4(1) =—1

Sy =3(2F—4(2)=4
a =5=-1
a =5 —5=4—(-1)=
d :a27a1:57(71):
Thus AP is —1,5,11,....
ay = a+11d

Now

=—14+11 X6=65

169.Find the sum of all two digit natural numbers which
are divisible by 4.

Ans : [Board Term-2 Delhi Compt. 2017]

First two digit multiple of 4 is 12 and last is 96
So, a=12,d=4. Let n™ term be last term a, = 96

Now a—l—(n—l)d =a,
LT
124+ (n—1)4 =96 _
(n—1y4 =96 — 12 = 84 (=3
n—1=21
n=21+1=22
Now, S = 22[12 + 96]

Arithmetic Progression
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=11 x 108
= 1188

170.Find the sum of the following series.

5+ (—41)+ 9+ (=39)+ 13+ (=37)+ 17+ ... +
(—5)+81+(—3)
Ans : [Board Term-2 Foreign 2017]
The given series can be written as sum of two series
(O+9+13+ ... +81)+

+(—41)+(—=39)+(=37)+(=35)...(—9)+(—3)
For the series (549 +13.....81)

a =5,d =4 and a, =81

Now a, = a+(n—1)d
81 =5+ (n—1)4
8l =5+(n—1)4
(n—=1)4 =76 = n =20
20

For series (—41)4(—39)+ (—=37)+ ... +(=5)+(—3)
a, =—3,a =—4l and d =2
a, =—41+(n—1)(2)
-3 =—41+42n—-2 =>n =20

20
Now S, = S [—41 +—3]=— 440

Sum of the series = 860 — 440 = 420

171.Find the sum of n terms of the series
1 2 3
<4_E>+<4_E>+( —E>+ .......
Ans : [Board Term-2 Delhi 2017]

Let sum of n term be S,
(g1 _2 _3
s,,f(él n)+<4 n>—|—<4 n>+ ....... up to nterm

=(M44+4+4+... up to n terms) +

+<7%7%—% ....... up to n terms )
=(4+4+4+... upton terms) +
_%(1+2+3+ ..... up to n terms)
:4n—1 n(n+1)
2
74n_n—51:7n2—1
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n—1
2

172.Find the number of multiple of 9 lying between 300
and 700.

Ans : [Board Term-2 OD Compt. 2017]

Hence, sum of n terms =

The numbers, multiple of 9 between 300 and 700 are
306, 315, 324, .... 693.

Let the first term be a, common difference be d and
nth term be a, = 693

a, =306+ (n—1)9

693 = 306 + (n — 1)9
(n—1)9 = 693 — 306 = 387

= 387 _
—1==g"=43

n=43+1=44

Hence there are 44 terms.

173.If the sum of the first 14 terms of an AP is 1050 and
its first term is 10 find it 20" term.

Ans : [Board Term-2 OD Compt. 2017]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

We have a = 10, and 54 = 1050

S, = 5[2a+(n—1)d]
S =52 % 10+ (14 - 1)d]

1050 = 7[20 + 13d]

20 + 13d :@:150

13d =130 = d =10
Ay = a+(n— l)d
=10+19 x 10 = 200
Hence ayy = 200

174.If the tenth term of an AP is 52 and the 17" term is
20 more than the 13™ term, find AP

Ans : [Board Term-2 OD 2017]

Let the first term be a, common difference be d and
nth term be a,.

Now [T 52
a+9d =52 (1)
AISO Qi — 13 = 20

Arithmetic Progression

a+16d—(a+12d) =20
4d =20

d=5

Substituting this valued d in (1), we get
a =17

Hence AP is 7, 12, 17, 22, ...
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175.Find the sum of all odd number between 0 and 50.
Ans : [Board Term-2 Delhi Compt 2017]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

Given AP is 14+3+5+7+..... + 49

Let total number of terms be n. Here a=1, d=2
and a, = 49.

a, :1+(n71)><2
49 =1+4+2n—2
50 =2n > n=25

Now Sos = %(a + an)

25
=3 (1+49)

=25 X 25 =625

Hence, Sum of odd number is 625

176.Find the sum of first 15 multiples of 8.
Ans : [Board Term-2 Delhi Compt 2017]

Let the first term be a =8, common difference be
d =8, nth term be a, and sum of n term be §,.

Sy =5[2a+(n—1)d]

Sis = L2[2 X 8+ (15— 1)8]

15
=15116 1 112)
- 75 X 128 = 996

Hence, the sum of 15 terms is 960.

177.1f m™ term of an AP is % and n" term is % find the
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sum of first mn terms.
[Board Term-2 2017]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

Now an = a+(m— 1)d:% (1)
_ _ 1
a, —a—&-(n—l)d—ﬁ -(2)
Subtracting (2) from (1) we get
1 1 _m-—n
(m=—m)d = =% ="
gL
mn

Now,

_qaomn 1 1, mn
=l+5 -5 =5+7
= 3[mn+1]

Hence, the sum of mn term is é[mn—l— 1].

178.How many terms of an AP 9,17,25,.... must be taken
to give a sum of 6367

[Board Term-2 Delhi Compt 2015]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

We have a =9,d =8, 5, = 636

Now S, =5[2a+(n—1)d]

636 = 518 + (n— 1)8]

636 = n[9+ (n— 1)4]
636 = n(9 +4n— 4)
636 = n(5 + 4n)
636 = 5n+ 4n’
4n*+5n—636 =0
4n* — 48n+53n— 636 =0
dn(n—12)+53(n—12) =0
(4n+53)(n—12) =0

Arithmetic Progression
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_ -53

Thus n 1

or 12

As n is a natural number n = 12. Hence 12 terms

are required to give sum 636.

179.Find the number of natural numbers between 101 and
999 which are divisible by both 2 and 5.

[Board Term-2 OD 2014]

The sequence goes like 110, 120, 130, ......... 990

Since they have a common difference of 10, they form
an AP. Let the first term be a, common difference be
d, nth term be a,.

Here a = 110, a, =990, d =10
an :a+(n—1)d

990 =110+ (n—1)x 10
990 — 110 = 10(n—1)

880 =10(n—1)

88 =n—1

n =834+1=289

Hence, there are 89 terms between 101 and 999
divisible by both 2 and 5.

180.How many three digit natural numbers are divisible
by 77
[Board Term-2 2013]
Let AP is 105, 112, 119, ......... , 994 which is divisible
by 7.
Let the first term be a, common difference be d, n
th term be a,,.

Here, a = 105,d =112 — 105 = 7, a, = 994 then
an :a+(n—1)d
994 =105+ (n—1)x 7

889 =(n—1)x 7

n—1 :8;49=127

n =127+1=128
Hence, there are 128 terms divisible by 7 in AP.
181.How many two digit numbers are divisible by 77
[Board Term-2 SQP 2016]

Two digit numbers which are divisible by 7 are 14, 21,
28, ... 98. It forms an AP

Let the first term be a, common difference tEl
th term be a,. o

Here a=14, d="7,a,= 98
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Now a, :a+(n—1)d

98 =14+ (n—1)7
98 —-14 =Tn—-7
84+7 =Tn

m =91 = n=13

182.If the ratio of the 11" term of an AP to its 18" term
is 2 : 3, find the ratio of the sum of the first five term

of the sum of its first 10 terms.
[Board Term-2 Delhi Compt. 2017]

Let the first term be a, common difference be 1

d, nth term be a, and sum of n term be S,

a1 _a+10d _ 2 e242

Now @y —ax17d "3
2(a+17d) = 3(a+ 10d)
a =4d (1)
32a+4d a-+2d
Now, S5 ) ( )

Sw  P[2a+9d]  [2a+9d]
Substituting the value a = 4d we have

or S 4d+2d _ 6
’ Sw ~ 8d+9d 17

Hence S5: 5= 6:17

183.How many three digit numbers are such that when
divided by 7, leave a remainder 3 in each case?

[Board Term-2 2012]
When a three digit number divided by 7 and leave 3
as remainder are 101, 108, 115, ..... 997
These are in AP. Let the first term be a, common
difference be d, nth term be a,.

Here ¢ = 101,d="7,a, = 997

(=550 =

a, = a+ (n— 1)d E|e'230

997 =101 +(n—1)7

Now

997 — 101 =896 = (n—1)7

n =128+1=129
Hence, 129 numbers are divided by 7 which leaves

remainder is 3.

184.How many multiples of 4 lie between 11 and 2667
[Board Term-2 2012]

Arithmetic Progression

Chap 5

First multiple of 4 is 12 and last multiple of 4 is 264.
It forms a AP. Let multiples of 4 be n.

Let the first term be a, common difference be d, n
th term be a,.

Here, a =12,a, = 264,d =4
a, = a+(n— 1)d

264 =124 (n—1)4

_264—12
=

n

Hence, there are 64 multiples of 4 that lie between 11
and 266.

Download 15 Years Previous Years Chapterwise

Question Bank Free PDFs For all Subject from
www.cbse.online

185.Prove that the n” term of an AP can not be n’+ 1.
Justify your answer.
[Board Term-2 2015]

Let n™ term of AP,
a, =n*+1
Substituting the value of n =1,2,3,..... we get
m=1+1=2
a=2"+1=5
az =3"+1=10

The obtained sequence is 2, 5, 10, 17,......
Its common difference
Gy— Gy = a3— G = Gy — a3
5—-2 #10-5#17-10
3#£L#T

Since the sequence has no. common difference, n*+ 1
is not a form of n” term of an AP

186.If the p™ term of an AP is L and ¢" term is L. Prove

that the sum of first pg term of the AP is [pq2—|— 1].

[Board Term-2 Delhi 2017]

Let the first term be a, common difference be . L
d, nth term be a, and sum of n term be S,

a =at(p—1lyd=

B e
—

[\

2

and a =a+(¢—1)d=
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Chap 5

Solving (1) and (2) we get

a:Landd:l

pq p

_Pqfy . 1 L] opetl
Spq—2[2><pq+(pq 1)pq]— 5

187.Find the sum of all two digits odd positive numbers.
[Board Term-2 2014]

The list of 2 digits odd positive numbers are 11, 13
...... 99. It forms an AP.

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,

Here a=11,d=2,1=99

Now an :a+(n71)d

99 =11+(n—1)2
88 =(n—1)2
n =44+1=45

n - %[a + a’ll]

45
= 7[11 +99]

S, = 45><2J — 2475

Hence the sum of given AP is S, = 2475
188.Find the sum of the two digits numbers divisible by 6.
[Board Term-2 2013]

Series of two digits numbers divisible by 6 is 12, 18,
24, i 96. It forms an AP. Let the first term be a
, common difference be d, nth term be a, and sum of
n term be S,

Here a =12,d=18—-12=6,qa, = 96
a, = a+(n—1)d
96 =12+ (n—1) X6
84 =6(n—1)

n=144+1=15
n
Sn, Zj[af-‘r a'n]

15

= 7[12 +96]

_ 15 x 108
o 2

=15 X 54 =810

Arithmetic Progression
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Hence the sum of given AP is 810.

189.Find the sum of the integers between 100 and 200
that are divisible by 6.
[Board Term-2 2012]

The series as per question is 102, 108, 114, ......... 198.
which is an AP.

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,

Here a =102,d =6 and [= 198

Now 198 =102 + (n— 1)6
96 = (n—1)6
9% _
? =N 1
n =17
Now Sy = %(a+ an)

17
= 7[102 + 198]

_ 17

—?XBOO:NX 150 = 2550

Hence the sum of given AP is 2550.

FOUR MARKS QUESTIONS

190.If the sum of first four terms of an AP is 40 and that
of first 14 terms is 280. Find the sum of its first n
terms.

[Board 2019 Delhi]

Let a be the first term and d be the common difference.
Sum of n terms of an AP,

S, = g[2a+(n—1)d]

[m] ohes [m]
Now S;= 40 and S;; = 280
4 g
5[2a+(4 —1)d] =40 e318
2[2a+3d] =40
2a+3d =20 (1)
14
and Y20+ (14— 1)d] =280
7[2a+ 13d] = 280
2a+13d = 40 (2)
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Solving equations (1) and (2), we get Here. first term, @ — L
9 ) - a

3—a
Second term, m =
Now S, :%[2 X 7+(n—1)2] ’ 3a ]
3 . 20, e320
Third term, @ =g

= g[14 +2n—2]
Common difference,

=5(12+2n) =6n+n’ d =a—q
: 2 _3—a 1 _3—a—-3
Hence, sum of n terms is 6n+ n". ~ " 3a a 3a
Don’t Take Printout of This PDF. Buy Hard Book at =32 = _Tl
Price Less than Price of Printouts. -1

Here, common difference d of given AP is =

CLICK TO BUY HARD BOOK

193.Which term of the Arithmetic Progression
—7,—12,—17,—22,... will be —827 Is —100 any

191.The first term of an AP is 3, the last term is 83 and term of the AP 7 Given reason for your answer.
the sum of all its terms is 903. Find the number of Ans : [Board 2019 OD]
terms and the common difference of the AP. Given AP is —7,— 12,— 17,— 22, ..
Ans : [Board 2019 Delhi]
Here,

First t =

1S ter, @ =3 First term, o =—17
Last t . = 83

ast tetmmn, a4 Second term a =—12
S fnt S, =903 .

um ob n terms, HiPE Third term, a3 =— 17

. n
Since, Sn = j(a + a,) EEI ;) Common difference,

19 d=a—a ——12 —(—7
903 = (3 +83) e =)
=—124+7 =-5
1806 = 867 d——5
n = % = n =21 Let a, be the n™ term of AP and it will be —82.
Since, a = a+(n—1)d
Now S, = %[Qa—i—(n— l)d]
—82 =— 7+ (n—1)(=5)
903 = 21[2 x 3+ (21 — 1)d] —82 =—T7-5(n—1)
2

82 =5n+2
1806 = 21(6 + 204d)
5n =80 => n =16

Hence, 16™ term of AP is —82. Since, these numbers
20d =80 = d =4 are not factor of 5, hence —100 will not be a term in
the given AP.

6+ 20d =86

Hence, the common difference is 4.

192.Find the common difference of the Arithmetic 194.How many terms of the Arithmetic P-’rogress.ion 45,
39, 33, ... must be taken so that their sum is 1807

. 1 3—a 3—2a
Progression (AP) @ 3a ' 3a (a # 0) Explain the double answer.
Ans : [Board 2019 OD] Ans : [Board 2019 OD]
Given AP is %, 33_(1“, 3 5(12“, ...... (a # 0) Given AP is 45, 39, 33, ...
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Chap 5
Here, a =45, d=39—45=—6 and S, = 180
Now S, = %[Qa—i— (n—1)d]

180 = 5[2 x 45+ (n—1)(-6)]
360 = n(90 — 6n+ 6)

EyE
360 = n(96 — 6n)

60 = n(16 — n) [
n*—16n+60 =0
n’—6n—10n+60 =0
n(n—6)—10(n—6) =0
(n—10)(n—6) =0
n =10 or n =6

Hence, 10 terms or 6 terms can be taken to get the
sum of AP as 180.

Now, sum of 6 terms,

S0 = 9[2 % 45+ (6~ 1)(~6)]

= 3(90 — 30)
=3 x 60 =180

and sum of 10 terms,

Hence, verified.

S =2 x 45+ (10 — 1)(~6)]

= 5(90 — 54)
=5 % 36 = 180

Here we have two values of n because d is negative.
There will be negative terms after some positive
terms. Thus first 6 term will give sum 180 and after
10 term it will be again 180 because negative term
cancel positive term.

Series will be : 45, 39, 33, 27, 21, 15,9, 3, —3, —9...
Here it may be easily seen that sum of initial 6 terms
is 180. Sum of next 4 terms is zero. Thus sum of 10
terms is also 180.

Hence, verified.

195.The sum of three numbers in AP is 12 and sum of
their cubes is 288. Find the numbers.

[Board Term-2 Delhi 2016]

Let the three numbers in AP be a — d, a, a+ d.
a—d+a+a+d =12
3a =12

a =4
Also, (4 - d)3+ 43+(4 + d)3 = 288

Arithmetic Progression
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64 — 48d+ 12d° — &’ + 64 + 64 + 48d + 124" + &’
= 288
24d° + 192 = 288
& =4
d==%2
The numbers are 2, 4, 6 or 6, 4,2

196.Find the value of a,b and ¢ such that the numbers
a,7,0,23 and ¢ are in AP

[Board Term-2 2015]

Let the common difference be d. = E~|u
Since a,7,b,23 and ¢ are in AP, we have @ :E
a+ d _ 7 el150
(1)
a+3d =23 (2)

Form equation (1) and (2), we get
a =—1,d=38
b=a+2d=-14+2X8=—-14+16=15
c=a+4d =—14+4x8=-1+32=31

Thus a =—1b=15,c=31

197.1f S, denotes the sum of first n terms of an AP, prove
that, Sgg = 3(520 - 510)
[Board Term-2 Delhi 2015, Foreign 2014]

Let the first term be a, and common

difference be d.

Now S = 3(2a+29d) (1)

2
= 15(2a+ 29d)
3(S — Su) = 3[10(2a+ 19d) - 5(2a+ 9d)|
= 3[20a + 190d — 10a — 45d]
= 3[10a+ 145d]
= 15[2a+ 29d] (2)
Hence

S30 = 3(520 - SIO)

198.The sum of first 20 terms of an AP is 400 and sum
of first 40 terms is 1600. Find the sum of its first 10
terms.

[Board Term-2 2015]

Let the first term be a, common difference be d, nth
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term be a, and sum of n term be S,,.

n
We know S, = 5[2a—|— (n— l)d]
Now Sy = 220(2a+ 19d)
400 = 2)(2a+ 194)

400 = 10[2a +19d]

2a+19d = 40 (1)
Also, S =4 (2a+39d)
1600 = 20[2a+ 39d]

2a+39d = 80 2)

Solving equation (1) and (2), we get ¢ = 1 and d = 2.

Now S = %{2 X 14 (10 — 1)(2)]

=5[24+9 X 2]
=5[2+ 18]
=5 X% 20=100

Beware of Fake (Paid) Books Marketing Videos on
Youtube and Fake Book Reviews on Amazon

Click Here To Check Fake Marketing Reality

We have provided you with free PDF of this book which is far
better than the books available in the market.

No Need to Buy Question Bank or Sample Papers.

. 1 2 3
199.Find (4 - ﬁ) + <7 - %> + (10 - %) o upto  n
terms.
Ans : [Board Term-2 2015]

Let sum of n term be S,, then we have
_(4_1 _2 _3
= (4 n>+<7 n>+<40 n>+ ..... upto n terms.

:(4+7+10+ ..... +nterms)—<%+% % ..... —|—1)

=(4+T7+10+... +ntermb)—l( +2+3+..n)
=202 x 4+ (n—1)(3)|— % X 22 X 1+ (n—1)(1)]
=n n—3]—1 n—

_2[8+3 3] 2[2+ 1] !EI. -
=5(3n+5)— (n +1) =

Arithmetic Progression

Chap 5
_3n+5n—n—1 _3n*+4n—1
o 2 o 2
200.Find the 60" term of the AP 8,10,12,...., if it has a

total of 60 terms and hence find the sum of its last
10 terms.

Ans : [Board Term-2 OD 2015]
El‘ [=]

Let the first term be a, common difference be
d, nth term be a, and sum of n term be S,

We have a =8,d=10—-8 =2
a, = a—l—(n—l)d
Now ag =8+ (60 —1)2 =8+59 X 2=126

and as; = 8+50 X 2 =8+ 100 = 108

Sum of last 10 terms,

Ss1—60 = %(051 + ag)

= 0(108 + 126)

=5 X 234 =1170

Hence sum of last 10 terms is 1170.

201.An arithmetic progression 5,12,19,..... has 50 terms.
Find its last term. Hence find the sum of its last 15
terms.

Ans : [Board Term-2 OD 2015]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,,.

We have a=5,d=12—-5=7T7 and n =50
aso =95+ (50 = 1)7
=5+4+49 X 7=348
Also the first term of the AP of last 15 terms be ass
ass =5+35 X7
=54 245 = 250

Now, sum of last 15 terms,
Ss6-50 = %[Gse + (150]

_15

D) [250 + 348]

15 X 598 — 4485

Hence, sum of last 15 terms is 4485.

202.1If the sum of first n term of an an AP is given by
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Chap 5

S, = 3n’ + 4n. Determine the AP and the n" term.
[Board Term-2 2014]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

We have S, =3n*+4n. i
o =3(1p+4(1)=7 ¥
a1+ ap :52:3(2)24—4(2)
=12+8=20
ay = 8,—5=20—-7=13
a+d =13
or, 7T+d =13
Thus d=13-7T=6

Hence AP is 7,13,19,.......

Now, a, = a—}—(n— l)d
=T+ (n—1)6)
=7+6n—-06
=6n+1

a, =6n+1

203.The sum of the 3" and 7™ terms of an AP is 6 and
their product is 8. Find the sum of first 20 terms of
the AP.

[Board Term-2 2012]

We have as+a; =6

a+2d+a+6d =6

a+4d =3 (1)
and a3 X a; =8
(a+ 2d)(a+6d) =8 (2)
Substituting the value a = (3 —4d) in (2) we get
(3— 4d+ 2d)(3 4d+ Gd) 8
(3+2d)3—2d) =8
9—4d =38
4 =1>d=1=>d="%3

CASE 1 : Substituting d z% in equation (1), a=1.

Arithmetic Progression

Page 149

Sy = %[2a+(n— 1)d|

_ 20, , 197 _
72[2+2]7115

Thus d:%,a: 1 and Sy = 115

CASE 2 : Substituting d z—% in equation (1) a=5

Sy = %[2 X 5419 x (—%)]

— 10[10 . —] - 15

Thus d =—

2,a: 5 and Sy = 15

204.If the sum of first m terms of an AP is same as the
sum of its first n terms (m # n), show that the sum
of its first (er n) terms is zero.

[Board Term-2 2012]

Let the first term be a, common difference be d, nth
term be a,, and sum of n term be S,

Sm, = Sn

Now

%[2@—1—(777,— 1)d| = %[Qa—i—(n— 1)d|

2ma+ m(m—1yd = 2na+ n(n—1)d
2a(m — n)+ [(m’ = n*)—m+mn]d =0
2a(m —n)+[(m—n)(m+n)—(m—n)d =0
(m—n)2a+(m+n—1)d| =0
2a+(m+n-—

1)d:0 [m—n;éO]

Spin = m‘; L2a+(m+n—1)d|

_m+mn _
=" x0=0

205.If 1+4+7+10..... + n = 287, Find the value of n.
[Board 2020 Std, Board Term-2 Foreign 2017]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

We have a =1,d =3 and S, = 287.
S, = [Qa—l—(n—l)d]
n
7[2 X 1+(n— 1)3] = 287

52+ (3n—3)] =287
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3n’—n =574
3" —n—>574 =0
3n’ —42n+41n—574 =0
3n(n—14)+41(n—14) =0
(n—14)3n+41) =0
Since negative value is not possible, n = 14
ay =a+(n—1)d
=14+13x3 =40

206.Find the sum of first 24 terms of an AP whose n"
term is given by a, = 3 + 2n.
Ans : [Board Term-2 OD Comptt. 2017]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,

‘We have a, =3+2n
= %7
aq =3+2Xx1=5
@ =3+2x2=T b

a; =3+2x3=9
Thus the series is 5, 7, 9, ..... in which
a =5and d=2

Now Sy =5[2a+(n—1)d]

2
Su =212 % 5+23 % 2)

=12 X 56
Hence, S,y = 672.

207.Find the number of terms of the AP
—-12,—-9,—6,........ ,21. If 1 is added to each term of
this AP, then find the sum of all the terms of the AP
thus obtained.

Ans : [Board Term-2 2013]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,

We have a =-12,d=-9—-(-12)=3
a, = a+(n71)d
(]2 w]
2l =—124+(n—-1)x 3
=]

21412 =(n—1)x 3 fotts

33 =(n—1)x 3
n—1=11

Arithmetic Progression

Chap 5

n=114+1 =12

Now, if 1 is added to each term we have a new AP
with —12+1,—a+1,-6+1....21 +1
Now we have a =—11,d =3 and a, = 22 and n =12

Sum of this obtained AP,

Sty :%[—11+22]
—6x 11 =66

Hence the sum of new AP is 66.

Don’t Take Printout of This PDF. Buy Hard Book With
Video at Price Less than Price of Printouts.
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208.How many terms of the AP —6,4, — 5, ..... are needed
to given the sum — 257 Explain the double answer.

Ans : [Board Term-2 2012]
APis —6,— &, —

Let the first term be a, common difference be d, nth
term be @, and sum of n term be S,

Here we have a=—206
11,61 A
d=-%5+1=2 -.
[=]
S, =—25 237

—50 =n

—100 = n[n—25]
n® —25n+ 100 =
(n—20)(n—25) =0

n=120,5
or, Sy = 55

Here we have got two answers because two value of
n sum of AP is same. Since a is negative and d is
positive; the sum of the terms from 6™ to 20" is zero.

209.If Sy, 55,55 be the sum of n,2n ,3n terms respectively
of an AP, prove that S; = 3(5'2 — S’l).

Ans : [Board Term-2 2012 ]
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Let the first term be a, and common difference be d. S UP PO RT U S

Now S = %[2(1 +(n— 1)d]

We have provided you with free PDF of this book which is

far better than the books available in the market. You can

do full study from this PDF but we request you to purchase

hard copy of this book. Our mission is to make education

3 easy and affordable to all through free digital educational

Sg = 7”[2(1 =+ (3n — 1) d] resources. To full-fill this mission we require fund and we would
like to raise that fund by selling hard copies of this book.

8, = H2a+(2n - 1)d]

Hard copy includes videos of each and every question.

3(8:— i) = 3[27”[% +(2n - 1)d] - %[QG +(n— 1)d” What will we do with that fund :
a.  We will provide PDF of all study material for free for all
class.
= 3[%[461 + 2(2n - 1) d] - [20: + (’ﬂ - 1) d” b.  We will provide free access to all our videos on youtube.

c.  We will develop digital education resources so that there is

n no need for you to go to coaching institutes for JEE, NEET
= 3[§(4a +4nd—2d—2a— nd+ d)] and other exam preparation.

Hard book includes QR code for each video

n and you can open video for every question by

= 3[5(20 +3nd — d)] scanning of QR code in the book with your phone
To purchase hard book click this link.

3
=3 20+@n-1)d] = 5 CLICK TO BUY HARD BOOK

210.An AP consists of 37 terms. The sum of the three
middle most terms is 225 and the sum of the past
three terms is 429. Find the AP.

Ans : [Board Term-2 SQP 2017]

Let the middle most terms of the AP be (z—d), =
and (z+ d).

We have z—d+z+z+d =225

3z =225 = 2 =75

7372_'_ 1_ 19" term

and the middle term =
Thus AP is
(z—18d),....(x = 2d), (z— d), z, (v + d), (z+ 2d), .......
(z— 184d)
Sum of last three terms,

(z+18d)+ (z+17d)+ (z+ 16d) = 429

3z+51d =429
, 225+51d =429 = d=4
First term ¢ = 2—18d=75—-18 x 4 =3
a =3+4=7

Hence AP = 3,7, 11, ....... , 147.

Add 9461443210 or 9530143210 in Your Class Whatsapp Group to Get All Subject Free PDFs.


https://ncertpdf.in/pur
https://ncert.info/e238
https://ncert.info/e243
http://www.cbse.online

For More Subjects visit www.cbse.online

CHAPTER ©
TRIANGLES

ONE MARK QUESTIONS (a) % (b) 5%
(c) 52 (a) %
Ans :

MuLTIPLE CHOICE QUESTIONS

In AKPN and A KLM , £ K is common and we have

1. In the given figure, DE Il BC'. The value of EC is
Z KNP = ZKML = 46°

A Thus by A — A criterion of similarity,
S
&
\:p 1em A KNP ~ AKML
D E KN _ NP
- - Thus KM = ML
" c_ _ _ac
% btc a ¥ Thte
Thus (b) is correct option.
B ¢ 3. AABC is an equilateral triangle with each side of
length 2p. If AD L BC then the value of AD is
(a) 1.5 cm (b) 3 cm (a) V3 (b) v3p
(¢) 2 cm (d) 1 cm (c) 2p (d) 4p
Ans : Ans :
Since, DE || BC We have AB =BC=CA=2p
AD _ AF and AD L BC
DB — EC A
1?5 = ELC = FC=2cm
Thus (c) is correct option.
2p 2p
2. In the given figure, z is
= m
L #ir
=
f197
B D C
¢ P
I In AADB, AB® = AD’+ BD?
46° 46° (2p)® = AD* + p
M N K
‘ b ‘ . ‘ AD* =V3p

Thus (b) is correct option.
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Which of the following statement is false?
(a) All isosceles triangles are similar.

b) All quadrilateral are similar.

(
(c¢) All circles are similar.
(d) None of the above

Isosceles triangle is a triangle in which two side of
equal length. Thus two isosceles triangles may not be
similar. Hence statement given in option (a) is false.

Thus (a) is correct option.

Two poles of height 6 m and 11 m stand vertically
upright on a plane ground. If the distance between
their foot is 12 m, then distance between their tops is
(a) 12m (b) 14 m EkTE

13 d) 11 ;)
(©) 13m @um A

f201

Let AB and CD be the vertical poles as shown below.

D
/// 5m
B E
12m
6m 6 m
A 12m C
We have AB =6m,CD=11m
and AC =12 m

DE =CD- CE
=(11-6)m =5m
In right angled, A BED,
BD? = BE’+ DE* = 12°+5° = 169
BD =v169m =13 m

Hence, distance between their tops is 13 m.
Thus (c) is correct option.

In a right angled A ABC right angled at B, if P and
@ are points on the sides AB and BC respectively,

then O] =
(a) AQ*+ CP*=2(AC* + PQ) 3
(b) 2AQ + CP*) = AC*+ PQ’ Ee

Triangles

Page 153

(c) AQ°+ CPP= AC"+ PQ’
(d) AQ+ CP=%(AC+ PQ)

In right angled A AB@ and A CPB,
CP* = CB’+ BFP*

and AQ = AB*+ BQ’
C
Q
A P B

CP’+ AQ* = CB*+ BP’+ AB* + B’
= CB*+ AB’+ BP’+ B’
= AC+ P’
Thus (c) is correct option.
Download 15 Years Previous Years Chapterwise

Question Bank Free PDFs For all Subject from
www.cbse.online

It is given that, AABC ~ AEDF such that
AB=5cm, AC=7cm, DFF=15cmand DE = 12cm
then the sum of the remaining sides of the triangles is

(a) 23.05 cm (b) 16.8 cm
(¢) 6.25 cm (d) 24 cm
We have AABC ~ AEDF
F
A
5cm 7cm 12 cm
B ¢ D 15cm F
5 _ 7 _BC

Now 2 ~BF 15

Taking first and second ratios, we get
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5 T _Tx12
12 =gF ~PF=5
=16.8 cm
Taking first and third ratios, we get
5 _BC _5x15
-1 PO
=6.25 cm

Now, sum of the remaining sides of triangle,
EF+ BC =16.846.25 =23.05 cm

Thus (a) is correct option.

The area of a right angled triangle is 40 sq cm and its
perimeter is 40 cm. The length of its hypotenuse is

(a) 16 cm (b) 18 cm
(¢) 17 cm (d) data insufficient
(b) 18 cm

Let ¢ be the hypotenuse of the triangle, a and b be
other sides.

c=va+b

We have, a-+ b+ c¢ =40 and %ab:40 = ab =80

Now

¢ =40 —(a+ b) and ab= 80 (=0, R

Squaring ¢ =40 — (a+ b) we have [

206

¢ = 40— (a+ b))
a’+ b =1600—2 x 40(a+ b)+(a+ by
@+ b =1600 —2 X 40(a+ b)+ a’+ 2ab+ b’
0 = 1600 — 2 X 40(a+ b)+2 x 80
0=20—(a+b)+2
a+b =22
c =40—(a+b) =40—22=18 cm
Thus (b) is correct option.

Assertion : In the AABC, AB=24cm, BC=10cm

and AC = 26 cm, then AABC is aright angle triangle.

Reason : If in two triangles, their corresponding angles

are equal, then the triangles are similar.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion
(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.

Triangles

10.

11.

12.

13.

14.

Chap 6

(d) Assertion (A) is false but reason (R) is true.

We have,
AB*+ BC* = (24Y + (10
=576+ 100 = 676 = AC"
Thus AB*+ BC* = AC* and ABC is a right angled

triangle.

Also, two triangle are similar if their corresponding
angles are equal.

Both assertion (A) and reason (R) are true but reason
(R) is not the correct explanation of assertion (A).

Thus (b) is correct option.

No Need to Buy any Question Bank or Sample Chapter From

Market. Download Free PDF of all Study Material from
www.cbse.online

FILL IN THE BLANK QUESTIONS

A line drawn through the mid-point of one side of a
triangle parallel to another side bisects the
side.

third

.......... theorem states that in a right triangle, the
square of the hypotenuse is equal to the sum of the
squares of the other two sides.

Pythagoras

Line joining the mid-points of any two sides of a
triangle is to the third side.

parallel

All squares are

similar

Two triangles are said to be ... if
corresponding angles of two triangles are equal.

equiangular
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

All similar figures need not be ..........

congruent

All circles are ..........

similar

If a line divides any two sides of a triangle in the same

ratio, then the line is parallel to the .......... side.
El3=TE
third O]
218
If a line divides any two sides of a triangle
in the same ratio, then the line is .......... to the third
side.

parallel

All congruent figures are similar but the
similar figures need .......... be congruent.

not

Two figures are said to be .......... if they have

same shape but not necessarily the same size.

similar

.......... theorem states that if a line is drawn
parallel to one side of a triangle to intersect the other
two sides in distinct points, the other two sides are

divided in the same ratio. E&E

. — (e
Basic proportionality 222
All .......... triangles are similar.

equilateral

Two figures having the same shape and size
are said to be ...........

congruent

Two triangles are similar if their corresponding sides
A€ .eveeeernenne .

[Board 2020 OL‘E e ‘

in the same ratio.

Triangles

25.

26.

27.
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A ABC is an equilateral triangle of side 2a, then
length of one of its altitude is ................... .

[Board 2020 Delhi Standard]

A ABC is an equilateral triangle as shown below, in
which AD L BC.

A El [=]
&
f227
2a 2a
60° 60°
a [1 a B
¢ D
2a

Using Pythagoras theorem we have
AB* = (AD)’+ (BD)?
(20)* = (AD)* + (a)®
4d* — o’ = (AD)?
(AD)* = 3d®
AD =aV3
Hence, the length of attitude is av'3.

A ABC and A BDE are two equilateral triangle such
that D is the mid-point of BC'. Ratio of the areas of
triangles ABC and BDE is ................. .

[Board 2020 Delhi Standard]

From the given information we have drawn the figure
as below. &%

ik

E

_ (BO?

ar(AABC)  Y3(B0)?

ar(ABDE) ~ “3(BD)*>  (}BCY
_4BC* _4 _ .
=5 —1 41

A ladder 10 m long reaches a window 8 m above the
ground. The distance of the foot of the ladder from
the base of the wall is ................ m.

[Board 2020 Delhi Standard]

Let AB be the height of the window above the ground
and BC be a ladder.

Add 9461443210 or 9530143210 in Your Class Whatsapp Group to Get All Subject Free PDFs.


https://ncert.info/f215
https://ncert.info/f217
https://ncert.info/f218
https://ncert.info/f219
https://ncert.info/f220
https://ncert.info/f221
https://ncert.info/f222
https://ncert.info/f223
https://ncert.info/f224
https://ncert.info/f225
https://ncert.info/f227
https://ncert.info/f228
http://www.cbse.online

For More Subjects visit www.cbse.online

Page 156
A (=], % [=]
=
‘/0 229
8 m %

B c
Here, AB =8 m
and AC =10 m

28.

29.

In right angled triangle ABC,
AC* = AB*+ BC*
10° = 8+ BC*
BC* =100 —64 = 36

BC =6m
In AABC, AB=6Y3cm, AC=12cm and
BC=6cm, then £ZB= ................. .

[Board 2020 OD Standard]

We have AB =63 cm,

AC =12 cm and

BC =6 cm
Now AB® =36 x 3=108

AC* =144
and BC* =36

In can be easily observed that above values satisfy
Pythagoras theorem,

AB*+ BC* = AC?
108 +36 = 144 cm
Thus ZB =90°

The perimeters of two similar triangles are 25 cm and
15 cm respectively. If one side of the first triangle is
9 cm, then the corresponding side of second triangle
IS verriieeeiieees .

[Board 2020 Delhi Basic]

Ratio of the perimeter of two similar triangles is equal

to the ratio of corresponding sides. EREE
25 _ 9 E i
Thus 15 ~ side ==
232
side = 9 >2<515 =54 cm

Triangles

Chap 6

VERY SHORT ANSWER QUESTIONS

30. AABC is isosceles with AC= BC. If AB*=2AC",

then find the measure of £ C'.
[Board 2020 Delhi Basic]

We have AB* =2AC"
AB* = AC"+ AC*
AB* = BC°+ AC*
( BC=AC)

It satisfies the Pythagoras theorem. Thus according
to converse of Pythagoras theorem, A ABC is a right
angle triangle and £ C'= 90°.

A

c B

Download 20 Set Sample Papers Free PDFs for all Subject from
www.cbse.online

31. In Figure, DE|| BC'. Find the length of side AD, given

that AF=1.8cm, BD="7.2cm and CE = 5.4 cm.

Okx 0]
o
f237
5.4 cm
[Board 2019 OD]
Since DE|| BC' we have
AD _ AE
DB — EC
Substituting the values, we get
AD _18
72 T 54
_18x 72 1296 _
AD = E I =57 =24 cm
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32. In A ABC, DE|| BC, find the value of z.

[Board Term-1 2016]

In the given figure DE|| BC, thus

AD _ AE
DB — EC
r _z+3
z+1 z+5

P45z =22 +4x+3
rz =3

33. In the given figure, if £ A = 90% £ B =909 OB = 4.5
cm OA =6 cm and AP =4 cm then find QB.

Q

[Board Term-1, 2015]

Ok AT
In APAO and A QBO we have

iEI'
ZA = £ZB=90° 102
Vertically opposite angle,

Z/POA = 2 QOB

Thus APAO ~A QBO
04 _ PA
OB ~ QB
6 _ 4
5 ~ 0B

Triangles

34.

35.
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Thus @B =3 cm

In AABC, if X and Y are points on AB and AC
respectively such that 4% =3 AY =5 and YC =9,
then state whether XY and BC parallel or not.

[Board Term-1 2016, 2015]

As per question we have drawn figure given below.

A

In this figure we have

AX 3 o _
ﬁ —Z,AY—5 and YC*Q
[x]
AX _ 3 AY _ 5 -
Now XpTa™ye Ty B
f103
. AX AY
Since XB * YO

Hence XY is not parallel to BC.

In the figure, P@ is parallel to MN. If 1[_7(—]\]; = % and
KN =20.4 cm then find KQ.
K
P Q
M N
In the given figure PQ || MN, thus
Kp _ KQ
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KP = KQ
PM ~— KN—KQ ;

4 _ K@
13 ~204- KQ

4% 204—4KQ =13KQ
17KQ =4 x 20.4

KQ :%: 4.8 cm

Beware of Fake (Paid) Books Marketing Videos on
Youtube and Fake Book Reviews on Amazon
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‘We have provided you with free PDF of this book which is far
better than the books available in the market.
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36. In given figure DE||BC. If AD=3¢,DB=4c cm
and AF =6 cm then find EC.

A
D E
B C
Ans : [Board Term-1 2016]
. ' OEASA0)
In the given figure DE || BC, thus T
AD _ AE
BD — EC
3 _ 6
4 EC
EC =8 cm

37. If triangle ABC' is similar to triangle DEF such that
2AB= DE and BC =8 cm then find EF.

Ans :

As per given condition we have drawn the figure
below.

38.

39.

Triangles

8 cm

Here we have 2AB

Chap 6

= DE and BC' =8 cm

Since AABC ~A DEF, we have

AB
BC

AB
8

_DE
~ EF

f106

_2AB
- EF

EFF =2 X 8=16 cm

Are two triangles with equal corresponding sides
always similar?

Ans : [Board Term-1 2015]

Yes, Two triangles having equal corresponding )
sides are are congruent and all congruent A s El-i.
have equal angles, hence they are similar too. — fio7

TWO MARKS QUESTIONS

AD _AFE

In Figure £ D= ZF and ‘=% =*~, prove that
A BAC is an isosceles trianglep b EC e
A
D E
B C

Ans : [Board 2020 Delhi Standard]
We have, £ZD =2F
i AD _ AE

DB  EC

By converse of BPT, DE | BC

Due to corresponding angles we have

ZLADE = ZABC and
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ZAED = ZACB
Given L ADE = £ AED
Thus ZABC = ZACB

Therefore BAC' is an isosceles triangle.
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40. In Figure, ABC is an isosceles triangle right angled at
C with AC=4cm, Find the length of AB.
A

Ans : [Board 2019 OD]
Since ABC is an isosceles triangle right angled at C,
AC =BC =4cm

20 =90°
Using Pythagoras theorem in A ABC we have,
AB* = BC"*+ AC*
=4’4+4* =16+ 16 = 32
AB =4v2 cm.

41. In the figure of A ABC, the points D and E are on

Triangles

Page 159

the sides CA,CB respectively such that DE|| AB,
AD=2z,DC=2z+3,BE=2z—1 and CE=u.
Then, find z.

B E C

OR

In the figure of AABC, DE||AB. If AD =2z,
DC=z+3,BE=2z—1 and CFE = z, then find the
value of z.

A
D
B B C
Ans : [Board Term-1 2015, 2016]
¢D _ CE
We have 1D — BE
z+3 _ z
20 2z-—1

5T =30r,$:3

5
Alternative Method :
In ABC, DE || AB, thus
C¢Dh _CE
CA CB
CD _ CE
CA—-CD CB-CE
CD _ CE
AD — BE
r+3
20 2z-—1
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e

b5r =3 or, x =

42. In an equilateral triangle of side 3v/3 cm find the
length of the altitude.

Ans : [Board Term-1 2016]

Let AABC be an equilateral triangle of side 3v/3
cm and AD is altitude which is also a perpendicular
bisector of side BC. This is shown in figure given

below.
A
L 3v3
1
B
¢ D— 373 —
2
2
Now (3v/3) :h2+(¥)
_ 2, 27
27 = h*+ 1
2 _ o7 27 _ 81
h® =27 1 =4
h:%:4.5 cm

Beware of Fake (Paid) Books Marketing Videos on
Youtube and Fake Book Reviews on Amazon
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43. In the given figure, A ABC ~ A PQR. Find the value
of y+ z

Q B

Triangles

44.

45.

Chap 6
Ans : [Board Term-1 2010]

In the given figure A ABC ~ A PQR,

AB _ BC _ AC
Thus PO ~ QR PR
z _8_4V3
376 gy
z _ 8 _4v3
g=gandg ="

8% 3 _4V/3 x6
szandyfiég
z:4andy=3«/§

Thus y+z:3«/§+4

In an equilateral triangle of side 24 cm, find the length
of the altitude.

Ans : [Board Term-1 2015]

Let A ABC be an equilateral triangle of side 24 cm
and AD is altitude which is also a perpendicular
bisector of side BC. This is shown in figure given
below.

A
24 cm
C [
D 12 cm

Now

AB =24 cm

AD =+ AB— BD?
= /(24 - (12
=576 — 144
=432 =12V3

Thus AD = 12v/3 cm.

In AABC,AD L BC, such that AD*= BD x CD.
Prove that A ABC is right angled at A.

Ans : [Board Term-1 2015]

As per given condition we have drawn the figure
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below.
A
-
B D C
We have AD? = BD x CD
AD _ BD
CD ~— AD

Since £ D = 90°, by SAS we have
AADC ~ABDA
ZBAD = £ ACD;

Since corresponding angles of similar triangles are
equal

and

£ZDAC = £DBA
ZBAD+ £ ACD+ £ DAC+ £ DBA = 180°
2/ BAD+2ZDAC =180°
ZBAD+ £ DAC =90°
ZA =90°
Thus A ABC is right angled at A.
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In an equilateral triangle, prove that three times the

square of one side is equal to four times the square of

one of its altitudes. [Board 2020 SQP Standard]
or

Find the altitude of an equilateral triangle when each
of its side is @ cm.

Ans : [Board Term-1 2016]

Let A ABC be an equilateral triangle of side a and
AD is altitude which is also a perpendicular bisector
of side BC. This is shown in figure given below.

A

f

- q/2 —=D=— a/2 —

In AABD, a

Il
—
o
—
+
>
no

4
Thus h = S a
Thus 4r? = 3a? Hence Proved

In the given triangle PQR, Z QPR = 90°, PQ = 24 cm
and QR=26 cm and in A PKR,ZPKR=90° and
KR =8 cm, find PK.

P

Q 26 cm R

Ans :
In the given triangle we have
Z QPR =90°

Thus QR = QP*+ PR’
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PR = +26%— 247
=+100 =10 cm
Now ZPKR =90°
Thus PK =+v10* -8 = V100 — 64
=+v36 =6 cm
48. In the given figure, G is the mid-point of the side PQ

49.

of APQR and GH|| QR. Prove that H is the mid-
point of the side PR or the triangle PQR.

P

[Board Term-1 2012]

Since G is the mid-point of P@Q) we have

PG = GQ
PG _,
GQ
We also have GH|| QR, thus by BPT we get

PG _ PH
GQ — HR

| Pl

" HR

PH = HR. Hence proved.

Hence, H is the mid-point of PR.

In the given figure, in a triangle PQR, ST|| QR and

45 =% and PR =28 cm, find PT.
p

Triangles Chap 6
[Board Term-1 2011]
PS _ 3
We have S0 =5
PS _ 3
PS+8Q  3+5
pS _3
PQ ~ 8
We also have, ST|| QR, thus by BPT we get
pS _PT
PQ PR
_PS
PT = PO X PR
_3X28 _ 10.5 cm
8
50. In the given figure, £ A = ZB and AD = BE. Show

51.

that DE|| AB.

c
D E
A > B
[Board Term-1, 2012, set-63]
In A CAB, we have
/A =/B (1)

By isosceles triangle property we have
AC =CB

But, we have been given

AD = BE (2)
Dividing equation (2) by (1) we get,

¢ _cE e

AD BE =

f123

By converse of BPT,

DE|| AB. Hence Proved

In the given figure, if ABCD is a trapezium in which
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AB|| CD|| EF, then prove that 45 = 2

A > B
E > F
D > c
Ans : [Board Term-1 2012]
We draw, AC' intersecting EF' at G as shown gz }
below. :
A > B
E > G > F
D > C

In A CAB, GF|| AB, thus by BPT we have
AG _ BF
= (1)

CG ~FC
In AADC, EG|| DC, thus by BPT we have

AE _ AG
ﬁ —m ...(2)

From equations (1) and (2),

AE _ BF

ED — FC-

52. In a rectangle ABCD, E is a point on AB such that

AE=3%AB. If AB=6 km and AD = 3 km, then find
DE.

Ans : [Board Term-1 2016]

Hence Proved.

As per given condition we have drawn the figure

below.
) P— 6 km C
|
3km
|
AL 4km — F B
We have AE =3AB=3%x6=4kn

Triangles Page 163
CIfy 4 0]
In right triangle ADE, :
DE* = (3} + (4} =25 =4,

Thus DE =5 km
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53. ABCD is a trapezium in which AB|| CD and its
diagonals intersect each other at the point O. Show

Ans : [Board Term-1 2012]

As per given condition we have drawn the figure
below.

A > B

In AAOB and A COD, AB || CD,

Thus due to alternate angles
Z0AB = £2DCO
and Z0OBA = £20DC

By AA similarity we have
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AAOB ~ACOD

For corresponding sides of similar triangles we have

A0 _ BO
CO DO
fé_g = g—g Hence Proved

54. In the given figures, find the measure of £ X.

55.

63 cm 8.4 cm

[Board Term-1 2012]

From given figures,

PQ _42_1 i
7Y 8. 2 S
f127
PR _3Y3 _1
ZX T 643 2
QR 7 1
and YX —14-2
Thus QP _PR_QR

ZY T ZX T YX
By SSS criterion we have
APQR ~AZYX
Thus X =ZR
= 180" — (60° + 70%) = 50°
Thus £ X = 50°

In the given figure, PQR is a triangle right angled
at @ and XY|| QR. If PQ=6 cm, PY=4 cm and

Triangles Chap 6
PX: X@Q = 1:2. Calculate the length of PR and QR.

P

[Board Term-1 2012]

Since XY || OR, by BPT we have

PX _PY
XQ ~ YR
1_  PY
2 “PR_PY
4
~PR-1

PR—4 =8 = PR =12 cm
In right A PQR we have
QR* = PR*— PQ’
=12°—6° =144 — 36 = 108
Thus QR =63 cm

56. ABC is aright triangle right angled at C. Let BC' = q,
CA =b,AB=c¢ PQR,ST|| QRand p be the length of
perpendicular from C' to AB. Prove that c¢p = ab.

A

[Board Term-1 2012]

In the given figure CD L AB, and CD =p Elf

Area, AABC =1 X base X height [=iaz

-9 £129
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57.

58.

_1 _1
—2><AB>< C’D—2cp
Also,Area of AABC =3 x BC x AC= jab
Thus %cp = %ab
cp = ab Proved
In an equilateral triangle ABC,AD is drawn

perpendicular to BC' meeting BC' in D. Prove that
AD? = 3BD".
[Board Term-1 2012]

In A ABD, from Pythagoras theorem,

A

c ] B
D

AB* = AD*+ BD?
Since AB= BC= CA, we get
BC* = AD*+ BD?,
Since L is the median in an equilateral A, BC'=2BD
(2BD} = AD’+ BD?
4BD* — BD* = AD?
3BD* = AD?

In the figure, PQRS 1is a trapezium in which
PQ|| RS. On PQ and RS, there are points £ and F
respectively such that EF intersects SQ at G. Prove
that EQ X GS= GQ x FS.

s - Ll R

[Board Term-1 2016]
In A GEQ and A GFS,

Triangles

59.

60.
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Due to vertical opposite angle,

ZEGQ = £ FGS

Due to alternate angle,
ZEQG = £LFSG

Thus by AA similarity we have

A GEQ ~GFS
EQ _GQ
FS ~ GS

EQx GS = GQ X FS

A man steadily goes 10 m due east and then 24 m

due north.

(1) Find the distance from the starting point.

(2) Which mathematical concept is used in this prob-
lem?

(1) Let the initial position of the man be at O and
his final position be B. The man goes to 10 m due
east and then 24 m due north. Therefore, A AOB is
a right triangle right angled at A such that OA = 10
m and AB = 24 m. We have shown this condition in
figure below.

NA B
24 m
W [ -F
O| 10m 4
Sy

By Pythagoras theorem,
OB = OA*+ AB®

= (10} +
=100+ 576 = 676
or, OB =676 =26 m

Hence, the man is at a distance of 26 m from the
starting point.
(2) Pythagoras Theorem

(24Y

In the given figure, OA X OB = OC x OD, show that
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61.

LA=ZC and £LB= 4£D.

A

Ans : [Board Term-1 2012]

We have OA x OB = OC x OD

04 _oc SR
0D ~ OB R,
="
Due to the vertically opposite angles,
ZAOD = 2 COB

Thus by SAS similarity we have

AAOD ~ACOB

Thus £ZA=2ZC and 4£B= ZD. because of
corresponding angles of similar triangles.

In the given figure, if AB|| DC, find the value of x.

Ans : [Board Term-1 2012]

We know that diagonals of a trapezium divide each
other proportionally. Therefore

04 _BO
oCc 0D
z+5 _z—1
r+3 -2

(a:Jr 5)(:1:72) :(:z:—l)(er 3)
2—2z+5z—10 =2 +3z—z—3
Z+3z—10 =2 4+22—3

Triangles

Chap 6

3z—10 =2z—3
3r—2r =10—-3 = 2 =7
Thus z=17.
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62. In the given figure, CB|| QR and CA|| PR. If

AQ=12 cm, AR=20 cm, PB=CQ=15 cm,
calculate PC and BR.

P
15 cm
C B
15 cm
Q 12cm A 20cm R
Ans : [Board Term-1 2012]
In A PQR, CA || PR
By BPT similarity we have
PC _ RA il
cQ  AQ
pPC _ 20
15 12
PC = % =25 cm
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In A PQR, CB || QR the figure given below.
D
rC _ PR A
Thus CQ ~ BR
25 _ 15 P
15 = BR
_15x 15 _
BR = o5 = 9 cm
B C
THREE MARKS QUESTIONS In ABAP and ACDP we have
ZBAP = ZCDP=90°
63. InFigure,in A ABC, DE Il BC suchthat AD = 2.4 cm, and due to vertical opposite angle
AfBAzfﬂ cm and AC = 8 cm, then what is the length /BPA = /CPD
o 7
A By AA similarity we have
ABAP A CDP
BP _ AP
Therefore PC —PD
- .- APXPC = BPXPD Hence Proved
D E
65. In the given figure, if ZACB= £ZCDA, AC=6 cm
B c and AD = 3 cm, then find the length of AB.
Ans : [Board 2020 Delhi Basic] ¢
We have DE || BC
AD _ AFE
By BPT, DB ~ EC 2
2 4 AE f242
AB—AD ~ AC—AE A B
D
24 _ AE
32-24 88— AE Ans : [Board 2020 SQP Standard]
2.4 AE In AABC and A ACD we have
0.8 8-AE ZACB = £ CDA [given]
AFE
3 S— AL CAB CAD [common]
By AA similarity criterion we get
3 _ AE
1+3 ~ 8— AE+ AE AABC ~ AACD
3 _AE AB _BC _AC
1 =g = AE=6cm Thus AC —CD ~— AD
| N AB _ AC
64. Two right triangles ABC and DBC are drawn on ow A0 ~ AD
the same hypotenuse BC' and on the same side
of BC. If AC and BD intersect at P, prove that AC* = AB x AD
AP x PC= BP X DP. 6 — ABx 3
Ans : [Board 2019 OD]
36
Let AABC, and A DBC be right angled at A and D AB = 3 = 12 ¢cm
respectively.

As per given information in question we have drawn 66. 1f P and @ are the points on side CA and CB
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respectively of A ABC, right angled at C, prove that
(AQ*+ BP*) = (AB*+ PQ’)

A LE 10
E'«
f246
P
B
B Q C
Ans : [Board 2019 Delhi]

In right angled triangles ACQ and PCB
AQ = AC°+ CQP (1)
and BP?* = PC*+ CB* .(2)
Adding eq (1) and eq (2), we get
AQ + BP* =(AC°+ CQ)+(PC°+ CB’)
=(AC*+ CB*)+(PC*+ CQ)
AQ*+ BP* = AB*+ PQ?

Thus Hence Proved

67. A ladder 25 m long just reaches the top of a building
24 m high from the ground. What is the distance of
the foot of ladder from the base of the building?

Ans : [Board 2020 OD Basic]

Let AB be the building and CB be the ladder. As per
information given we have drawn figure below.

B
:g/
‘vb&b
N
25m 24m
C L4
Here AB =24 m
CB =25 m
and Z CAB =90°

By Pythagoras Theorem,
CB* = AB*+ CA?
or, CA®> = CB*— AP
=23 - 247

Triangles

Chap 6

=625—-576 =49

Thus CA=7m
Hence, the distance of the foot of ladder from the
building is 7 m.

Beware of Fake (Paid) Books Marketing Videos on
Youtube and Fake Book Reviews on Amazon

Click Here To Check Fake Marketing Reality

We have provided you with free PDF of this book which is far
better than the books available in the market.

No Need to Buy Question Bank or Sample Papers.
THREE MARKS QUESTIONS

68. InFigure,in AABC, DE |l BC suchthat AD = 2.4 cm,
AB=3.2 cm and AC = 8 c¢m, then what is the length
of AE?

A

/D E
B C

Ans : [Board 2020 Delhi Basic]
We have DE || BC
AD AF
24 _ AE e
AB— AD — AC- AFE
2.4 _AF
32—-24 — 8— AF
24 _ AE
0.8 88— AF
_AFE
3 =%5_4E
3 AFE
1+3 88— AF+ AFE
% = A—sE = AF=6cm

69. Two right triangles ABC and DBC are drawn on
the same hypotenuse BC and on the same side
of BC. If AC and BD intersect at P, prove that

Add 9461443210 or 9530143210 in Your Class Whatsapp Group to Get All Subject Free PDFs.


https://ncertpdf.in/fake
https://ncert.info/f246
https://ncert.info/f247
https://ncert.info/f242
http://www.cbse.online

No Need to Scan QR Code for Videos. Just Touch/click QR Code.

Chap 6

70.

AP x PC= BP x DP.
[Board 2019 OD]

Let AABC, and A DBC be right angled at A and D
respectively.

As per given information in question we have drawn
the figure given below.

D
A

B C
In ABAP and A CDP we have
ZBAP = ZCDP=90°

and due to vertical opposite angle

ZBPA = ZCPD
By AA similarity we have
ABAP —~A CDP
BpP _ AP
Therefore PC —PD

APX PC = BPXPD Hence Proved

In the given figure, if ZACB= ZCDA, AC=6 cm
and AD = 3 cm, then find the length of AB.

C
A D B
[Board 2020 SQP Standard]
In AABC and A ACD we have
ZACB = £ CDA [given]
4 CAB = 2 CAD [common]
By AA similarity criterion we get
AABC ~ AACD
‘ AB _ BC _ AC
Thus AC = CD ~AD
AB _ AC
Now AC T AD

AC* = AB x AD

Triangles

71.

72.

Page 169
6° = AB X 3
AB :% =12 cm

If P and @ are the points on side CA and CB
respectively of A ABC', right angled at C', prove that
(AQ*+ BP*) = (AB*+ PQ’)

A o150
o
f246
P
.
B Q c
[Board 2019 Delhi]

In right angled triangles ACQ and PCB
AQ = AC°+ C?
and BP* = PC*+ CB’
Adding eq (1) and eq (2), we get
AQ+ BP* = (AC°+ CQ)+(PC*+ CB’)
=(AC°+ CB*)+(PC*+ CQ°)
AQ’+ BP* = AB*+ PQ°

(1)
(2)

Thus Hence Proved

A ladder 25 m long just reaches the top of a building
24 m high from the ground. What is the distance of
the foot of ladder from the base of the building?

[Board 2020 OD Basic]

Let AB be the building and CB be the ladder. As per
information given we have drawn figure below.

B
;g
wbb@
N
25m 24m
C my)
Here AB =24 m
CB =25 m
and Z CAB =90°

By Pythagoras Theorem,
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CB* = AB*+ CcA?
or, CA®> = CB*— AP
=25 —24°
=625—-576 =49
Thus CA =7m

Hence, the distance of the foot of ladder from the
building is 7 m.

73. Prove that area of the equilateral triangle described
on the side of a square is half of this area of the
equilateral triangle described on its diagonal.

[Board 2018, 2015]

As per given condition we have drawn the figure
below. Let a be the side of square.

F

D g ~_C
a
a
w3y, .
a
A a B

By Pythagoras theorem,
AC* = AB*+ BC*
=ad+d=2d

AC =V2a
Area of equilateral triangle A BCFE,

area (A BCE) :QaQ
Area of equilateral triangle A ACF,

area(A ACF) zé(ﬁaf =T3a2

area(AACF)

area(A BCE) 2

Now,

area(A ACF) = 2area(A BEC)
area( A BEC) = %area( A ACF)Hence Proved.
74.

75. A ABC is right angled at C. If p is the length of the
perpendicular from C' to AB and a, b, ¢ are the lengths
of the sides opposite £ A, 2B and £ C respectively,

Triangles

Chap 6

then prove that iz ==+
a
b [Board Term-1 2016]

As per given condition we have drawn the figure
below.

A

In AACB and A CDB, £ B is common and
ZABC = £CDB=90°

Because of AA similarity we have o]
m
AABC ~ACDB oy

Now b _c

P a

1_c

p  ab

1_c

p2 a? b2

1 ‘4

? :aa:rb2 (02=a2+b2)

# % + % Hence Proved

76. In AABC,DFE||BC. If AD=2xz+2,DB=3z+ 16,
AFE =1z and EC = 3z+ 5, them find =z

[Board Term-1 2015]

As per given condition we have drawn the figure
below.
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In the give figure
DE || BC

By BPT we have

AD _ AE
DB — EC
T+ 2 T

32+16 ~ 13+5
(z+2)(3z+5) = 2(3z+ 16)
322+ bz + 62+ 10 = 32° + 162
11z+ 10 = 162
112+ 10 =10
50 =10 = . =2
77. If in AABC, AD is median and AE L BC, then prove

that AB°+ AC*=2AD" + %BC’Z.
Ans : [Board Term-1 2015]

As per given condition we have drawn the figure
below.

In A ABE, using Pythagoras theorem we have
AB* = AE®’ + BFE’
= AD’— DE* + (BD — DEY
= AD’— DE*+ BD’+ DE* — 2BD X DE
= AD*+ BD*—2BD x DE (1)
In A AEC, we have
AC* = AE*+ EC°
= (AD* - ED*) +(ED + DCY
= AD’— ED*+ ED’+ DC°*+2ED x DC
= AD*+ CD*+2ED x CD
= AD*+ DC*+2DC x DE -(2)
Adding equation (1) and (2) we have

Triangles Page 171
AB*+ AC* = 2(AD*+ BD?) (BD=DC)
:2AD2+2<%BC>2 ( BD=1BC)

=2AD*+ %BCQ Hence Proves

SUPPORT OUR MISSION
FREE DIGITAL EDUCATION
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78. From an airport, two aeroplanes start at the same
time. If speed of first aeroplane due North is 500 km /h
and that of other due East is 650 km/h then find the
distance between the two aeroplanes after 2 hours.

Ans : [Board Term-1 2015]

As per given condition we have drawn the figure

below.
N
q
1000
We *—e
0] 1300
Sy

Distance covered by first aeroplane due North after
two hours,

y =500 x 2 =1,000 km.

Distance covered by second aeroplane due East after
two hours,

z =650 X 2 = 1,300 km.

Distance between two aeroplane after 2 hours
NE =+ ON + OF
= ,/(1000y + (1300

= /1000000 + 1690000
= +/2690000
= 1640.12 km

79. In the given figure, ABC is a right angled triangle,
ZB=90° D is the mid-point of BC. Show that
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AC*= AD’+ 3CD".

A

-

B D c

[Board Term-1 2016]
We have BD = cp=2BC
BC =2BD

Using Pythagoras theorem in the right A ABC, we
have

AC* = AB*+ BC*
= AB>+ (2BD)’

= AB®+ 4BD?
= (AB’+ BD*)+ 3BD’
AC®P = AD*+ 3CD?

80. If the diagonals of a quadrilateral divide each other
proportionally, prove that it is a trapezium.

[Board Term-1 2011]

As per given condition we have drawn quadrilateral
ABCD, as shown below.

D C
E
0
A B
O30
We have drawn EO|| AB on DA. 4
In quadrilateral ABCD, we have Eﬂ46
A0 _ CO
BO ~ DO
40 _ BO
TO = DO (1)

81.

Triangles Chap 6
In A ABD, EO || AB
By BPT we have
AE _ BO
ED = DO +(2)

From equation (1) and (2), we get

AE _AO
ED — CO
AE _ A0
EO || DC (Converse of BPT)
EO || AB (Construction)
AB || DC

Thus in quadrilateral ABCD we have
AB AB|CD

Thus ABCD is a trapezium. Hence Proved
In the given figure, P and @ are the points on the
sides AB and AC respectively of A ABC| such that
AP=3.5cm, PB=7cm, AQ=3 cm and QC =6 cm.
If PQ =4.5 cm, find BC.

[Board Term-1 2011]

We have redrawn the given figure as below.

A
3.5 cm 3 cm
P Q
7 cm 6 cm
B C
We have % = % = %
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Chap 6
AQ _3_1
and AC ~9°3
In AABC, % = ﬁ—g and £ A is common.

Thus due to SAS we have

AAPQ ~AABC

AP _ PQ
AB  BC
1_45
3 BC
BC =13.5 cm.

Don’t Take Printout of This PDF. Buy Hard Book With
Video at Price Less than Price of Printouts.

CLICK TO BUY HARD BOOK

82. In given figure A ABC~A DEF. AP bisects £ CAB
and D@ bisects Z FDE.

Prove that :
AP AB
(1) =

DO = DE
(2) ACAP~AFDQ.
Ans :

[Board Term-1 2016]

As per given condition we have redrawn the figure
below.

c
F
P i>
\
ALAL B p&AZ E

(1) Since A ABC~ A DEF

Triangles Page 173
£ZA = 2D (Corresponding angles)
2/1 =222
Also 4B = £ZFE (Corresponding angles)
AP _ AB
DO ~DE Hence Proved

(2) Since A ABC ~ A DEF

LA =42ZD
and £0C =ZLF
2/3 =224
L3 = 24

By AA similarity we have
ACAP ~AFDQ

83. In the given figure, DB L BC,DE 1L AB and
BE _ AC
AC L BC. Prove that DE — BC
A
D
E
1
B C
Ans : [Board Term-1 2011]

As per given condition we have redrawn the figure
below.

1
B C

We have DB L BC,DE 1L AB and AC L BC.
In AABC, £ C=90°, thus

L1+ £2 =90°

Add 9461443210 or 9530143210 in Your Class Whatsapp Group to Get All Subject Free PDFs.


https://ncertpdf.in/pur

https://ncertpdf.in/pur
https://ncert.info/f148
https://ncert.info/f149
http://www.cbse.online

For More Subjects visit www.cbse.online

Page 174

But we have been given,

L2+ 23 =90°
Hence £Z1 =23
In AABC and A BDE,

1 =23
and ZACB = £DEB=90°
Thus by AA similarity we have
AABC ~ABDE

, AC _ BE
Thus BC — DE

Hence Proved
84. In the given figure, AABC and A ABC and A DBC

are on the same base BC. AD and BC intersect at O.
ar(A ABC ) AO

Prove that m = m

A C

B D

Ans : [Board 2020 OD Std, 2016, 2011]

As per given condition we have redrawn the figure
below. Here we have drawn AM L BC and DN L BC.

A C

e

In AAOM and A DON, Elf'
150
ZAOM = £DON
(Vertically opposite angles)

ZAMO = £ DNO = 90° (Construction)

or, AAOM ~ADON  (By AA similarity)
AO _ AM

Triangles Chap 6
No ar(AABC) L x BOx AM
"' ar(ADBC) ~ 1x BCx DN
_AM _ A0

= 5N = D—OFrom equation (1)
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85. In the given figure, two triangles ABC and DBC
lie on the same side of BC such that PQ|| BA and
PR|| BD. Prove that QR|| AD.

A D

Ans : [Board Term-1 2011]

In A ABC, we have PQ|| AB and PR||BD.
By BPT we have
BP _AQ (D)

PC — QC
Again in A BCD, we have

PR || BD
By BPT we have
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LE _ DR (by BPT) ...(2)
AQ _ DR
QC  RC
By converse of BPT,
PR || AD Hence proved

86. The perpendicular AD on the base BC of a A ABC
intersects BC' at D so that DB = 3CD. Prove that
2(AB)*=2(AC)*+ BC.

[Board Term-1 2011, 2012, 2016]

As per given condition we have drawn the figure

below.
A
-
B 3k D k C
Here DB =3CD
_3
BD = 4BC
pc =1pe
4
In A ADB, we have
AB® = AD?>+ BD? (1)
In AADC, AC* = AD* + CD? -(2)

Subtracting equation (2) from (1), we get
AB’— AC* = BD’ - CD?
Since DB = 3CD we get

AB — AC :(%BC)Q—&BCf

2(AB’— AC*) = BC*
2(AB)2 =24C*+ BC*  Hence Proved

87. Prove that the sum of squares on the sides of a

Triangles
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rhombus is equal to sum of squares of its diagonals.
[Board Term-1 2011]

Let, ABCD is a rhombus and we know that diagonals
of a rhombus bisect each other at 90°.

A

A0 = 0C= AO*= OC*
BO = 0D = BO* = OD?
and ZAOB =90°
AB* = OA*+ BO* = 22+ ¢/
AD* = OA’+ OD* =2+ o
CD* = 0C°+ 0D =2+
CB* =0C"+ OB =2+ 4y
AB*+ BC*+ CD* + DA® = 42° + 4y’

= (20} + (20
AB’+ BC*+ CD*+ AD* = AC* + BD?

Now

Similarly,

Hence Proved

88. Inthe given figure, BL and CM are medians of A ABC,
right angled at A. Prove that 4(BL2+ C]\/fz) = 5BC".
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89.

We have a right angled triangle A ABC at A where
BL and CM are medians.

In AABL, B} = AB*+ A
= AB+ (ATC>2 (BL is median)
In AACM, CM? = AC*+ AM?

=AC*+ <%>2 (CM is median)

AB
4

Now B} + CM? :ABQ+ACQ+¥+

A(BE + CM?) = 5AB*+ 5AC*
=5(AB* + ACY)

= 5BC* Hence Proved

In a AABC, let P and Q be points on AB and
AC respectively such that PQ|| BC. Prove that the
median AD bisects PQ.

[Board Term-1 2011]

As per given condition we have drawn the figure
below.

A
P
7\
B > C

D
The median AD intersects PQ at F. ERFE
We have, PQ || BE EE ;

f157
LApE = 4B and ZAQE

(Corresponding angles)
Thus in A APE and A ABD we have
ZAPE = ZABD

ZPAFE = ZBAD (common)
Thus AAPE ~AABD
PE _ AE (1)

BD — AD

90.

Triangles Chap 6
Similarly, AAQFE ~AACD
QF _ AE
or, D = AD -(2)
From equation (1) and (2) we have
PE _ QE
BD — CD

As CD = BD, we get

PE _ QF
BD ~— BD
PE = QE

Hence, AD bisects PQ.

Download 15 Years Previous Years Chapterwise

Question Bank Free PDFs For all Subject from
www.cbse.online

In the given figure A, B and C are points on OP,0Q

and OR respectively such that AB|| PQ and
AC|| PR. Prove that BC|| QR.
P
A
B C
Q R
[Board Term-1 2012]
In A POQ, AB || PQ
A0 _ OB
In A OPR, AC || PR,
0A _ 0C
By BPT AP ~ CR
From equations (1) and (2), we have
0B _0C
BQ CR
By converse of BPT we have
BC || QR Hence Proved
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91. In the given figure, DE|| AC' and DF|| AFE. Prove Due to vertically opposite angles,
that BE _ BE
FE ~ EC ZBAC = £ZPAQ
A Due to AA similarity,

AABC ~AAQP

. AB _ BC _ AC
AQ — QP AP
65 _8_AC
Q0 ~ 4~ AP
B FE C 4Q =% =325 em
Ans : [Board 2020 Dehhi Std, 2012] AC =2x25=5.6cm
In A ABC, DE || AC, (Given) 93. In the given figure, find the value of z in terms of a,b
and c.
BD _ BE
In A ABE, DF || AE, (Given)
BD _ BF
E & E
From (1) and (2), we have :
O}
% = %g f160 M b N c K
92. In the given figure, BC||PQ and BC=28 cm,
PQ=4cm, BA=6.5cm AP=2.8 c¢cm Find CA and Ans : [Board Term-1 2012
AQ. In triangles LMK and PNK, £ K is common and
p ZM = ZN =50°
g 4 cm Due to AA similarity, o :'
K3
6.5 cm Vv ALMK ~APNK
B .
A @ LM _ KM
PN — KN
8 cm a _b+tec
x c
_ _ac
C R
Ans : [Board Term-1 2012] ) ] i
Beware of Fake (Paid) Books Marketing Videos on
In AABC and A APQ, AB=6.5 cm, BC=8 cm, Youtube and Fake Book Reviews on Amazon
PQ=4 cm and AP = 2.8 cm. Click Here To Check Fake Marketing Reality
We have BC H PQ We have provided you with free PDF of this book which is far

better than the books available in the market.

Due to alternate angles )
No Need to Buy Question Bank or Sample Papers.

£ CBA = ZAQP
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94. In the given figure,

95.

if AD L BC, prove that
AB*+ CD*= BD*+ AC".

[Board 2020 OD Standard]

In right A ADC,
AC* = AD*+ CD?
In right A ADB,
AB* = AD*+ BD?
Subtracting equation (1) from (2) we have
AB’— AC* = BD’ - CD?
AB*+ CD* = AC*+ BD".
In the given figure, CD|| LA and DE|| AC. Find the
length of CL, if BE=4 c¢cm and EC'=2 cm.

A

[Board Term-1 2012]

In AABC, DE|| AC, BE=4 cm and EC = 2cm

BD _ BE
In A ABL, DC || AL
BD _ BC

From equations (1) and (2),
BE _ BC

EC — CL

97.

Triangles Chap 6
4 _ 6 _
2 = 0I = CL =3 cm
96. In the given figure, AB= AC. E is a point on CB

produced. If AD is perpendicular to BC and EF
perpendicular to AC, prove that A ABD is similar
to A CEF.

[Board Term-1 2012]

In AABD and A CEF, we have
AB = AC

Thus ZABC = ZACB

ZABD = ZECF

ZADB = ZEFC
Due to AA similarity

AABD ~AECF Hence proved

FOUR MARKS QUESTIONS

In a rectangle ABCD, P is any interior point. Then
prove that PA®>+ PC* = PB*+ PD’.
[Board 2020 OD Basic]

As per information given we have drawn figure below.

A B

7 N sl Oy
P

D c

Here P is any point in the interior of rectangle ABCD.
We have drawn a line MN through point P and
parallel to AB and CD.

We have to prove PA’+ PC* = PB*+ PD?
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98.

Since ABI MN, AMI BN and ZA=90°, thus
ABNM is rectangle. MNCD is also a rectangle.
Here, PM L AD and PN 1 BC,

AM = BN and MD = NC (1)
Now, in A AMP, PA* = AM*+ MP (2)
In A PMD, PD* = MP + MD*  ..(3)
In A PNB, PB* = PN*+ BN (4)
In A PNC, PC* = PN°+ NC* .(5)

From equation (2) and (5) we obtain,
PA*4+ PC* = AM*+ MP*+ PN’ + NC*
Using equation (1) we have
PA*4 PC* = BN’ + MP*+ PN’ + MD?
= (BN’ + PN?) + (MP*+ MD?)
Using equation (3) and (4) we have
PA*+ PC* = PB*+ PD?

In the given figure, DEFG is a square and
ZBAC=90°. Show that FG* = BG x FC.
A

B G F 5

[Board 2020 SQP Standard]

We have redrawn the given figure as shown below.

A

90°

B G F c

In AADE and A GBD, we have
ZDAE = ZBGD

[each 90°]
Due to corresponding angles we have

ZADE = £ZGDB
Thus by AA similarity criterion,

AADE ~ AGBD
Now, in AADE and A FEC,

Triangles

99.
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£ZFEAD = £CFE [each 90°]

Due to corresponding angles we have
ZAED = £LFCE
Thus by AA similarity criterion,

AADE ~ AFEC

Since AADE ~ AGBD and AADE ~ AFEC we
have

A GBD ~ AFEC

GB _ GD

Thus FE = FC

Since DEFG is square, we obtain,
BG _FG
FG — FC

Therefore FG* = BG x FC Hence Proved
In Figure DEFG is a square in a triangle ABC right
angled at A. Prove that

(i) AAGF~ ADBG (i) AAGF ~ AEFC

A
[m] ]
3
G F ey
250
B D T C

[Board 2020 Delhi, OD Basic]

We have redrawn the given figure as shown below.

) []
B D . 7 C

Here ABC is a triangle in which £ BAC =90° and
DEFG is a square.
(i) In AAGF and A DBG

ZGAF = ZBDG

(each 90°)
Due to corresponding angles,
LAGF = £ GBD

Thus by AA similarity criterion,
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AAGF ~ ADBG Hence Proved

(ii) In AAGF and AEFC,

ZGAF = ZCEF (each 90°)

Due to corresponding angles,
ZLAFG = ZFCE
Thus by AA similarity criterion,

AAGF ~ AEFC Hence Proved

100.In Figure, if AABC ~ ADEF and their sides of
lengths (in cm) are marked along them, then find the
lengths of sides of each triangle.

A D
221 3z 18 6x
E F
2z+42 ¢ 3z+9
Ans : [Board 2020 OD Standard]
Since AABC ~ A DEF, we have
AB _DE i
BC  FEF o ]
2r—1 _ 18 o

20+2 ~ 3z+9
(2z—1)(3z+9) =18(2z+2)
(2z—1)(z+3) =6(22+2)
207 —r+6x—3 =122+ 12
227+ 5x—122—15 =0
20" —Tz—15 =0
207 — 102+ 32— 15 =0
2z(z—5)+3(z—5) =0

(z—5)(2z4+3) =0=>z =5orz :%3

But z :_73 is not possible, thus z = 5.

Now in A ABC', we get
AB =2z—-1=2X5-1=9
BC =2:34+2 =2Xx5+2 =12
AC =32z =3 x5 =15

and in A DEF, we get

Triangles

Chap 6

DE =18
EF =324+9 =3X5+9 =24
DE =6z =6 x5 = 30.
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FREE DIGITAL EDUCATION
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101.In Figure , ZACB=90° and CD L AB, prove that
CD* = BD x AD.
C

A D B

Ans : [Board 2019 Delhi]

In A ACB we have

ZACB =90°
and CD 1L AB
Thus AB* = CA’+ OB’ (1)

In ACAD, ZADC = 90°, thus we have

CA* = CD*+ AD? (2
and in A CDB, £ CDB = 90°, thus we have
CB* = CD*+ BD? (3)
Adding equation (2) and (3), we get
CA* 4 CB® =2CDF + AD'+ B iy
Substituting AB* from equation (1) we have Elf254

AB* =2CD*+ AD’ + BD?
AB*— AD* = BD* +2CD"
(AB+ AD)(AB— AD) = BD’+2CD*
(AB+ AD)BD — BD* = 20D?
BD[(AB+ AD)— BD] = 2CD*
BD[AD+(AB— BD)] = 2CD*
BD[AD+ AD] = 2CD?
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BD x 2AD =2CD?

CD?> = BD x AD Hence Proved

102.A PQR isright angled at @. QX L PR, XY 1 R(@ and
XZ L PQ are drawn. Prove that X7 = PZ x ZQ.

R
X u Y
[ ]
P Z Q
Ans : [Board Term-1 2015]

We have redrawn the given figure as below.

R
X Y
312
4 1
P A Q

It may be easily seen that RQ L PQ and XZ L PQ

or X7 || YQ.
Similarly XY || ZQ

Since £ PQR =90°, thus XY(QZ is a rectangle.

In A XZQ, Z1+4 22 =90° (1)
and in APZX,  Z£3+ Z4 =90° .(2)
XQ L PRor, Z2+ 23 =090° .(3)

From eq. (1) and (3), £1 = 243
From eq. (2) and (3), £2 =244
Due to AA similarity,
APZX ~ANXZQ
Pz _ XZ

X7 ~7qQ

X7" = PZ X ZQ Hence proved

Triangles
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103.In A ABC, the mid-points of sides BC, CA and AB
are D, E and F respectively. Find ratio of ar( A DEF)
to ar(A ABC)

Ans : [Board Term-1 2015]

As per given condition we have given the figure below.
Here F,E and D are the mid-points of AB, AC' and
BC respectively.

Hence, FE|| BC,DE|| AB and DF|| AC
By mid-point theorem,

If DE || BA then DE || BF

and if FE || BC then FE || BD

Therefore FEDB is a parallelogram in which DF is
diagonal and a diagonal of parallelogram divides it
into two equal Areas.

Hence  ar(A BDF) = ar(A DEF) (1)
Similarly ar(A CDE) = ar(A DEF) (2)
(AAFE) = ar(A DEF) .(3)
(ADEF) = ar(A DEF) (4)

Adding equation (1), (2), (3) and (4), we have
ar(A BDF)+ ar(A CDE)+ ar(A AFE)+ ar(A DEF')

= 4ar(A DEF)
ar(A ABC’) = 4ar(A DEF)
ar(A DEF) 1
ar(A ABC) — 4
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104.In the figure, £ BED = ZBDE and F is the mid- AG+ GD _ AF+ CF
. AF _ AD GD - CF
point of BC'. Prove that CF = BE"
AD _ AF
A ’ GD — CF
AF _ AD
Thus C—F = BE
105.In the right triangle, B is a point on AC such
D that AB+ AD=BC+ CD. If AB=z,BC=h and
CD = d, then find z (in term of h and d).
B C [Board Term-1 2015]
E\
A
r
B,,
We have redrawn the given figure as below. Here C D

CG|| FD.

We have redrawn the given figure as below.

)
G
D T
B 7 C Bl
h
e d Iy
We have AB+ AD = BC+ CD

F
AD = BC+ CD— AB ?" =

We have  ZBED — 2/ BDE AD =h+d—a [l %
Since F is mid-point of BC, In right A ACD, we have

BE = BD = EC (1) AD* = AC*+ DC*
In A BCG, DE || FG (h+d—afp =(x+hp+d
From (1) we have (h+d—zy—(z+hy =&

BD _ BE _ 4 (h+d—z—z—h)(h+d—z+z+h) =d

DG — EC

(d—2z)(2h+d) = &
BD = DG=EC= BE
2hd+ & — 4hz — 2zd = &

In A ADF, CG || FD
p | 2hd = 4hs+ 2zd
G _AC
By BPT GD ~ CF =2(2h+ d)z
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or T :L
’ 2h+d

106.In A ABC, AD is a median and O is any point on AD.
BO and CO on producing meet AC and AB at F

and F respectively. Now AD is produced to X such
that OD = DX as shown in figure.

Prove that :
(1) EF|| BC
(2) AO:AX=AF:AB

A

F E
0
B D C

X

Ans : [Board Term-1 2015]

Since BC' and OX bisect each other, BXCO is a
parallelogram. Therefore BE|| XC' and BX|| CF.

In A ABX, by BPT we get,

AF _ AO
FB ~ 0X ~(1)
AE _ AO

From (1) and (2) we get

AF _ A
FB — EC

By converse of BPT we have

EF || BC
0X _ FB
From (1) we gt x4 = AF

OX+ OA _ FB+ AF

OA AF
AX _AB
OA — AF
A0 _AF
AX — AB

Thus AO:AX=AF:AB Hence Proved

Triangles
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107.ABCD is a rhombus whose diagonal AC makes an
angle a with AB. If cosa =% and OB =3 cm, find
the length of its diagonals AC and BD.

D
0
Ay u C
3
B
Ans : [Board Term-1 2013]
We have Ccos o :% and OB =3 cm
_2_40
In A AOB, cosa =5 =5

Let OA =2z then AB =3z

Now in right angled triangle A AOB we have
AB* = AO’+ OB
(32 = (2of +(3)

927 =427+ 9
527 =9
9 3
= /2 92
5= /5
3 6
Hence, OA =2z=2(——)=—— cm
(/3) 5
3 9
and AB =3z=3(—=)\=—= cm
</§) V5
Diagonal BD =2Xx OB=2X3=6cm
and AC =2A0
6 12
=2 X —= =—7= cm
5 V5
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108.In A ABC, AD is the median to BC and in A PQR, PM
is the median to QR. If AB _ BC _ AD p e th By SAS similarity we have
AABC~APQR PQ - Qr - PM
~APQR. ZB = 2Q,
[Board Term-1 2012, 2013]
. . . Thus AABC ~APQR. Hence Proved.
As per given condition we have drawn the figure

below. 109.In AABC, if ZADE= 4B, then prove that
AADE ~A ABC.
A Also, if AD=7.6 cm, AE = 7.2 cm, BE = 4.2 cm and
BC'= 8.4 cm, then find DE.
A
E
1 1
B D C
D
P
B C
[Board Term-1 2015]
In AADE and A ABC, £ A is common.
1 1
Q ’ M " R and we have 2 ADE = £ ABC
Due to AA similarity,
In AABC AD is the median, therefore AADE ~AABC
BC =2BD AD _ DE
AB — BC
and in A PQR, PM is the median,
AD _ _DE
QR =2QM AFE+ BE — BC
. AB _ AD _ BC 7.6 DE
G , A = =55 505 = aa
wen PQ ~PM ~ QR 12+42 ~ 84
AB _ AD _ 2BD 7.6 X 8.4
o5 PQ — PM ~— 20M DE =L8XE2 =56 em
In triangles ABD and PQM,
AB _ AD _ BD 110.In the following figure, AFEC = A GBD and
PQ PM QM Z1= Z£2. Prove that A ADE = A ABC.

By SSS similarity we have
AABD ~APQM
By CPST we have
/B =/Q,
In AABC and A PQR,
AB _ BC

PQ ~ QR

Add 9461443210 or 9530143210 in Your Class Whatsapp Group to Get All Subject Free PDFs.


http://www.cbse.online

No Need to Scan QR Code for Videos. Just Touch/click QR Code.

Chap 6

[Board Term-1 2012]

12

AFEC = AGBD
EC = BD (1)

Since

Since £1 = Z£2, using isosceles triangle property

AE = AD (2)
From equation (1) and (2), we have

AE _AD

EC — BD

DE || BC, (Converse of BPT)

Due to corresponding angles we have

£l = Z3 and £L2= Z4

Thus in AADE and A ABC,

LA =2LA
£Z1 =423
L2 =24

Sy by AAA criterion of similarity,

AADE~AABC Hence proved

No Need to Buy any Question Bank or Sample Chapter From

Market. Download Free PDF of all Study Material from
www.cbse.online

111.In the given figure, D and E trisect BC. Prove that
8AE* =3AC°+5AD".

A

B D E C

[Board Term-1 2013]

As per given condition we have drawn the figure
below.

Triangles
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By D, E o C

Since D and FE trisect BC, let BD = DE= EC be z.

Then BE =2z and BC =3z

In AABE, AE* = AB’+ BE® = AB*+42° ...(1)
In AABC, AC* = AB°+ BC* = AB*+ 927 ...(2)
In AADB, AD* = AB*+ BD*= AB°+ 2 ..(3)

Multiplying (2) by 3 and (3) by 5 and adding we have
3AC°+5AD* =3(AB’+97°)+ (AB’ + 2°)
=3AB+ 272" + 5AB + 52
=8AB*+ 322
=8(AB’ +42°) = 8AFE’
3AC°+5AD’ =8AF’

Thus Hence Proved

112.Let ABC be a triangle D and FE be two points on side
AB such that AD= BE. If DP|| BC and EQ|| AC,
then prove that PQ|| AB.

[Board Term-1 2012]

As per given condition we have drawn the figure

below.
In AABC, DP || BC
AD AP
By BPT we haVe ﬁ = TC, (1)
Similarly, in A ABC, EQ ||AC
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g%,:%% (2)
From figure, FEA = AD+ DE
= BE+ ED ( BE= AD)
= BD
Therefore equation (2) becomes,
oo -40 (3)
From (1) and (3), we have
AP _ BQ
PC —QC

By converse of BPT,

PQ || AB Hence Proved

113.Prove that in a right triangle, the square of the

hypotenuse is equal to sum of squares of other two

sides. [Board 2020 Delhi Basic, 2019 Delhi, 2018]
or

Prove that in a right triangle, the square of the

hypotenuse is equal to sum of squares of other two

sides. Using the above result, prove that, in rhombus
ABCD, 4AB* = AC* + BD".

[Board Term -2 SQP 2017, 2015]

(1) As per given condition we have drawn the figure
below. Here AB 1 BC.

[, 7% ]
We have drawn BE L AC _‘":
=
A f178
FE
B C
In AAEB and A ABC £ A common and
LE = 4B (each 90°)

By AA similarity we have

AAEB ~AABC

AL _ AB
AB ~ AC

AB* = AEx AC

Triangles Chap 6

Now, in A CEB and A CBA, £ C is common and

LE = ZB (each 90°)
By AA similarity we have
AAEB ~A CBA
CE _BC
BC — AC
BC* = CE x AC -(2)

Adding equation (1) and (2) we have
AB*+ BC* = AExX AC+ CE x AC
= AC(AE+ CE)
=ACX AC
Thus AB*+ BC* = AC*

(2) As per given condition we have drawn the figure
below. Here ABCD is a rhombus.

Hence proved

D C

We have drawn diagonal AC and BD.

AO::OC:%AC

and BO = OD=5BD

1
2

AC L1 BD

Since diagonal of rhombus bisect each other at right
angle,

Z AOB = 90°
AB® = OA” + OB
(8

_AC* | BD®
=71 tTa

or 4AB* = AC"+ BD? Hence proved

114.Vertical angles of two isosceles triangles are equal. If

their areas are in the ratio 16:25, then find the ratio
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of their altitudes drawn from vertex to the opposite
side.
Ans : [Board Term-1 2015]

As per given condition we have drawn the figure

below.
P
A
5
B C R
D Q E
Here ZA =4P £ZB=2ZC and £Q= 4R

Let LA = ZP be z.
In AABC, ZA+ £ZB+ Z2C = 180°

o4+ LB+ £ZB =180° (£B= £C)
2B =180° -z
sp =180 =2 (1)
Now, in A PQR,
LP+ ZQ+ ZR =180° (£Q= ZR)

P+ ZLQ+ £Q =180°
2/Q =180° -z

Lo =180 —x

2
In AABC and A PQR,
LA =ZLP [Given]
ZB = 2@ [From eq. (1) and (2)]

Due to AA similarity,
AABC ~APQR
ar(AABC)  Ap?

Now ar(APQR) ~ PE’
16 _ AD?
25 PF*
4 _AD
5~ PE
AD _ 4
Thus ﬁ = 5
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115.In the figure, ABC is a right triangle, right angled at
B. AD and CFE are two medians drawn from A and
C respectively. If AC=5 cm and AD = ‘WTE’ cm, find
the length of CE.

A

Ans : [Board Term-1 2013]

We have redrawn the given figure as below.

A
3Y5 o —
E 5 cm
B
B D C

Here in AABC, £B=90°, AD and CE are two
medians.

AC =5 cmand AD =30

Also we have
By Pythagoras theorem we get
AC* = AB+ BC*=(5F=25 ..(1)

In A ABD, AD* = AB*+ BD?
<3*f>z —ap+ BC

= :AB2+¥ . (2)

In A EBC, CE’ = Bc’2+‘4TB2 -(3)

Subtracting equation (2) from equation (1),
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95

From equation (2) we have

AR 00 _ 45

T T

Ap — 4555 _ 20

T4 1273

From equation (3) we get

_ 955 20 _ 240 _
CF =3 +351 =120 =20

CE =20 =2v'5 cm.
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116.If a line drawn parallel to one side of a triangle to
intersect the other two sides in distinct points, the
other two sides are divided in the same ratio. Prove it.

Ans : [Board 2019 OD, SQP 2020 STD, 2012]
A triangle ABC' is given in which DE|| BC. We have

drawn DN 1L AEF and EM 1 AD as shown below.
We have joined BE and CD.

EsESE
(=
f181
pl
In A ADE,
area (A ADE) = § x AE x DN (1)
In A DEC,
area (A DCE) =& x CE x DN . (2)
Dividing equation (1) by (2) we have,
area(AADE) X AEx DN
area(A DEC) — § x CE x DN
area(AADE)  4p
o area(A DEC) ~CE +(3)

Triangles Chap 6
Now in A ADF,
area(A ADE) = § x AD x EM (4)
and in A DEB,
area(A DEB) = 3 x EM x BD (5)

Dividing eqn. (4) by eqn. (5),

area(A ADE) 1 X AD X EM
area(A DEB) X BDx EM

a AADE
or, Mea(bADE)  AD . (6)
area(A DEB) BD

Since A DEB and A DEC lie on the same base DE
and between two parallel lines DE and BC.

area(A DEB) = area(A DEC)
From equation (3) we have

area(A ADE) AE

arca(A DEB) ~— CE +(7)
From equations (6) and (7) we get
é—g = % Hence proved.

117.In a trapezium ABCD,AB||DC and DC=2AB.
EF = AB, where E and F lies on BC and AD
respectively such that 22 = 4 diagonal DB intersects
EF at G. Prove that, TEF = 11AB.

Ans : [Board Term-1 2012]

As per given condition we have drawn the figure
below.

In trapezium ABCD,
AB || DC and DC=2AB.

BE 4
1A1SO7 Eic =3
Thus EF || AB|| CD
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AF _BE _4

FD — EC 3
In ABGE and ABDC, ZB is common and due to
corresponding angles,

ZBEG = £BCD
Due to AA similarity we get
ABGE ~ABDC

EG _ BE
! CD ~ BC (1)
BE _ 4
As, EC T3
BE _ 4 _ 4
BE+FEC — 443 7
BE _ 4

From (1) and (2) we have

N SEEN ('
Q
)
~—
w
=

ADGF ~

DF
DA

>
-l
S|
RN

Similarly,

"
)

oy

FaQ
AB

3w 3w N

.3
@
I

b
Sy

.(4)

AF _4 _BE _ EC _3 _DE

AD 7 BC "BC 7 DA
Adding equation (3) and (4) we have

EG+ FG = %DC+%AB

_ 4 3
EF = = X (2AB)+7AB
_8 3ap=1
= 7AB—i— 7AB— - AB
TEF =11AB Hence proved.

118.Sides AB and AC and median AD of a triangle ABC

are respectively proportional to sides PQ and PR
and median PM of another triangle PQR. Show that
A ABC~ A PQR.

Ans : [Board Term-1 2012]

It is given that in A ABC and A PQR, AD and PM

Triangles
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are their medians,

AB _ AD _ AC

PQ ~PM_ PR

We have produce AD to E such that AD = DE and
produce PM to N such that PM = MN. We join CE

and RN. As per given condition we have drawn the
figure below.

such that

A P

In AABD and A EDC,

AD = DFE (By construction)
ZADB = ZEDC (VOA)
BD =DC (AD is a median)
By SAS congruency

AABD = AEDC

AB = CE (By CPCT)
Similarly, PQ = RN and LA = Z£2

AB _ AD _AC

PQ — PM PR

CE _ 24D _ AC
’ RN ~— 2PM PR

CE _AE _AC

RN ~ PN PR

By SSS similarity, we have

AAEC
Z3
Z1

14 Z£3

~APNR
= Z4
= /2

= /24 24

By SAS similarity, we have

AABC

~APQR Hence Proved
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119.In AABC,AD 1 BC and point D lies on BC such divide these sides in the ratio 2:1.
that 2DB = 3CD. Prove that 5AB* = 5AC" + BC".

Prove that :  9AQ* = 9AC* +4BC"
9BP* = 9B(C*+4AC"

Ans : [Board Term-1 2015]

It is given in a triangle A ABC, AD 1 BC and point

D lies on BC such that 2DB = 3CD. 9(AQ2—|— BP2) = 13AB°
As per given condition we have drawn the figure Ans :
below.
As per given condition we have drawn the figure
below.
A
Ol 0]
A
O]
f185
P
-
B D c
C Q B
Since 2DB =3CD
DB _3 : - . .
CD 2 Since P divides AC' in the ratio 2:1
Let DB be 3z, then CD will be 2z so BC' = 5z. P =240
3
Since £ D = 90° in A ADB, we have o . )
and @ divides CB in the ratio 2:1
AB* = AD*+ DB’ = AD’ + (3z} 9
D QC :§BC
= AD*+ 97
BAB =5AD" + 4527 AQ = QC+AC
FAD* = 5AB— 452 (1) = §BC+AC
d AC* = AD*+ CD* = AD* + (22}
o * +(2) or, 9AQ® = 4BC*+ 9AC (1)
= AD’ + 477
+ Similarly, we get
AC* =5AD* + 2047
PAC =5AD+ 20 9BP® = 9BC 4 4AC* (2)
5AD* =5AC" — 2027 -(2)

Adding equation (1) and (2), we get

Comparing equation (1) and (2) we have O(AQP + BP) = 134B°

5AB* — 4527 = 5AC" — 2027
5AB* = 5AC%— 204° + 4527 Don’t Take Printout of This PDF. Buy Hard Book With
— 5AC 4 2542 Video at Price Less than Price of Printouts.

_5AC+ (5 CLICK TO BUY HARD BOOK

=5AC"+ BC* [ BC = 5z]
Therefore 5AB = 54+ BC Hence proved 121.Find th.e lepgth of the second diagopal of a Il"hombus,
whose side is 5 cm and one of the diagonals is 6 cm.

120.In a right triangle ABC, right angled at C. P and @ Ans :

are points of the sides CA and CB respectively, which As per given condition we have drawn the figure
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below.

3cm\ dcm

3 cm

Wehave AB=BC=CD=AD=5cmand AC=6cm

Since AO= 0C, AO =3 cm

Here A AOB is right angled triangle as diagonals of
rhombus intersect at right angle.

By Pythagoras theorem,

OB =4 cm.

Since DO = OB,BD =8 cm, length of the other
diagonal = 2(B0) where BO =4 cm

Hence BD =2Xx BO=2x4=8cm

122.Prove that three times the sum of the squares of the

sides of a triangle is equal to four times the sum of the
squares of the medians of the triangle.

As per given condition we have drawn the figure
below.

[l [

f187

B D C

In triangle sum of squares of any two sides is equal
to twice the square of half of the third side, together
with twice the square of median bisecting it.

If AD is the median,

AB 4 ACt = 2{AD2+¥}

Triangles Page 191

2(AB’+ AC*) = 4AD*+ BC* (1)
Similarly by taking BE and CF as medians,

2(AB*+ BC") = 4BE"+ AC* .(2)
and 2(AC°+ BC") = 4CF+ AB (3)

Adding, (1), (2) and (iii), we get
3(AB*+ BC*+ AC*) = 4(AD*+ BE* + CF®)
Hence proved

123. ABC' is an isosceles triangle in which AB= AC=
10 cm BC=12 cm PQRS is a rectangle inside the
isosceles triangle. Given PQQ = SR =y, PS= PR =2z

3y

. Prove that =16 — 1

As per given condition we have drawn the figure
below.

B P L s C

Here we have drawn AL L BC.
Since it is isosceles triangle, AL is median of BC',

BL = LC=6 cm.
In right A ALB, by Pythagoras theorem,
A’ = AB’— BI
=10°-6"=64=8"
Thus AL =8 cm.
In A BP@ and A BLA, angle £ B is common and
£ZBPQ = £ZBLA =90°

Thus by AA similarity we get

A BP@Q ~ZBLA
PB _ BL
PQ AL
6—z _ 6
y 8
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3y

Tz =6-— a1 Hence proved.

Download 15 Years Previous Years Chapterwise

Question Bank Free PDFs For all Subject from
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124.If A ABC is an obtuse angled triangle, obtuse angled
at B and if AD 1 CB. Prove that :

AC* = AB*+ BC* +2BC x BD
[Board 2020 Delhi Basic]

As per given condition we have drawn the figure

below.
A ",
f'|9
C
D B
In A ADB, by Pythagoras theorem
AB* = AD*+ BD? (1)

In A ADC, By Pythagoras theorem,
AC* = AD*+ CD?
= AD’+(BC+ BDY
= AD’+ BC*+2BC X BD + BD?
= (AD*+ BD*)+2BC x BD
Substituting (AD2 + BDQ) = AB* we have
AC* = AB*+ BC°+2BC x BD

125.1f A be the area of a right triangle and b be one of the

sides containing the right angle, prove that the length
2Ab

of the altitude on the hypotenuse is —=———.
Vb + 447

As per given condition we have drawn the figure
below.

Triangles Chap 6
P
N
Q b R
Let QR = b, then we have
A = ar(APQR)
=1 xbx PQ
P =2:4 (1)
Due to AA similarity we have
APNQ ~APQR
PQ _ NQ
ﬁ — Q—R ...(2)
From A PQR
PQ*+ QR* = PR’
2
4[;‘21 + 1 = PR

4A%+ b
PR = /T;F

Equation (2) becomes

24 _ NQ
bx PR~ b
_ 24
NQ = PR
Altitude, NQ = __24b Hence Proved.
VAAT+ b

126.In given figure £1 = £2 and A NSQ ~A MTR, then
prove that A PTS ~A PRO.

P
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Ans : [Board Term-1 SQP 2017]

12

We have ANSQ = AMTR
By CPCT we have
ZSQN = £ TRM

From angle sum property we get
LP+ L1+ £2 = ZP+ £LPQR+ £ZPRQ
214 242 = LPQR+ ZPRQ
Since £1= £2 and ZPQR = ZPRQ we get
2/1 =2/PQR
Z1 = ZPQR
Also 42 = LQPR (common)

Thus by AAA similarity,
APTS ~APRQ

127.In an equilateral triangle ABC, D is a point on the side
BC such the BD = 1 BC. Prove that 94D’ = TAB".

Ans : [Board 2018, SQP 2017]

As per given condition we have shown the figure
below. Here we have drawn AP L BC.

A
B [ C
D P
Here AB=BC= CA and BD=1BC [ El'i
E 5 .1
In AADP, 192

AD? = AP+ DP?
— AP+ (BP - BDY
= AP+ BP’+ BD*+ 2BP + BD
From A APB using AP*+ BP* = AB® we have

0= (oo 2 ) )

AB:  AB

_ 2
_AB—i—9 3

_ T
—9AB

Triangles Page 193

9AD? =TAB? Hence Proved
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CHAPTER 7
COORDINATE GEOMETRY

1.

ONE MARK QUESTIONS

MuLTIPLE CHOICE QUESTIONS

The point P on z-axis equidistant from the points
A(—1,0) and B(5,0) is

(a) (2,0) (b) (0,2)
(c) (3,0) (d) (=3,5)
Ans : [Board 2020 OD Standard]

Let the position of the point P on z-axis be (z,0),
then

PA® = PB?
. g
(4 1P (0 = -9+ (0) |
P+2+1 =25+ — 10z B

204+ 10x =25 -1

120 =24 = 2 =2
Hence, the point P(z,0) is (2, 0).
Thus (a) is correct option.
Alternative :

You may easily observe that both point A(—1,0)
and B(5,0) lies on z-axis because y ordinate is zero.
Thus point P on z-axis equidistant from both point
must be mid point of A(—1,0) and B(5,0).

—1+5
T72

Don’t Take Printout of This PDF. Buy Hard Book With
Video at Price Less than Price of Printouts.

CLICK TO BUY HARD BOOK

The co-ordinates of the point which is reflection of
point (—3,5) in z-axis are

(a) (3,5) (b) (3, =5)
(¢) (=3,-5) (d) (=3,5)
Ans : [Board 2020 OD Standard]

The reflection of point (— 3,5) in z- axis is (— 3,— 5).

Y
*(-3,5) -5
EiEE
=t 1
=
9216
- =X
-3 0
¢(-3,-5) -5
/

Thus (c) is correct option.

If the point P (6, 2) divides the line segment joining
A(6,5) and B(4,y) in the ratio 3:1 then the value
of y is

(a) 4 (b) 3
(c) 2 (d) 1
Ans : [Board 2020 OD Standard]

As per given information in question we have drawn
the figure below,

3 1
A(6,5) P(6,2) B(4,y)
Here, rn =6, =>5
and m=41yp =y
mys+n
9 — 3Xy+1X5
o 3+1
_3y+5
2="7
3y+5 =8

3y =8-5=3=y=1

Thus (d) is correct option.
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The distance between the points (a cosf 4 bsin6, 0),
and (0, asin® — bcosH) is

(a) a’+ b (b) @’ — b’
(c) va*+ b (d) va'— b
[Board 2020 Delhi Standard]
We have 2y = acos0+ bsin and y =0 L3
and 2, =0 and y» = asin® — bcosO &= o
g

& =(m—2)"+ (12— )’
= (0 — acos0 — bsin0)*+ (asin® — bcosd — 0)°
= (—1)*(acos® + bsin®)*+ (asin® — bcosh)*
= a’cos’0 + b’sin’0 + 2abcosOsin O +
+ a’sin®0 + b°cos’0 — 2absin b cos O

= a*(sin’0 + cos’0) + b*(sin’0 + cos0)
=X 1+ Xx1=a+"b

Thus & =ad+b

d=Vd+
Therefore (c) is correct option.

If the point P(k, 0) divides the line segment joining
the points A(2,—2) and B(—7,4) in the ratio 1 : 2,
then the value of k is
(a) 1 (b) 2
(c) —2 (d) —1

[Board 2020 Delhi Standard]

As per question statement figure is shown below.

1 2
A(27_2) P(ka O) B(*7,4>
p o L= +2(2) . M+ 1
1+2 m4+n
_ =744 7;37_1
===

Thus E=-1
Thus (d) is correct option.

The coordinates of a point A on y-axis, at a distance
of 4 units from z-axis and below it are ;

(a) (4,0)
(¢) (=4,0)

[Board 2020 Delhi Basic]

Because the point is 4 units down the z-axis i.e., co-
ordinate is —4 and on y-axis abscissa is 0. So, the

Coordinate Geometry

Page 195

coordinates of point A is (0, —4).
Thus (d) is correct option.

The distance of the point (— 12, 5) from the origin is
(a) 12 (b) 5 EREE
(c) 13 (d) 169 '

The distance between the origin and the point (z,y)
is vy’ + 1.

Therefore, the distance between the origin and point
(—12,5)

d =/(—12-0)+ (5—0)>
=144 + 25 = V169

= 13 units

Thus (c) is correct option.

Download 15 Years Previous Years Chapterwise

Question Bank Free PDFs For all Subject from
www.cbse.online

Distance of point P(3,4) from z-axis is
(a) 3 units (b) 4 units
(c) 5 units (d) 1 units
[Board 2020 Delhi Basic]

Point P(3,4) is 4 units from the z-axis and 3 units
from the y-axis.
\Y

o
b Ofiis:
4o e P(3,4) 9224

Thus (b) is correct option.

The distance of the point P(— 3,—4) from the z-axis
(in units) is

(a) 3 (b) =3
(c) 4 (d) 5
[Board 2020 SQP Standard]

Point P(—3,—4) is 4 units from the z-axis and 3
units from the y-axis.
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Thus (c) is correct option.

If A(%, 5) is the mid-point of the line segment joining
the points Q(—6,7) and R(— 2,3), then the value of

m is = 30|
(a) —12 (b) —4 .

(c) 12 (d) —6 e
[Board 2020 SQP Standard]

Given points are Q(—6,7) and R(— 2,3)

—6-2 7+3
()

Mid point ~ A(%, 5)

(_ 4’ 5)

=—4 = m=—12

Equating, %

Thus (a) is correct option.

The mid-point of the line-segment AB is P(0,4),
if the coordinates of B are (—2, 3) then the co-
ordinates of A are

(a) (2,5) (b) (=2,-5)
(c) (2,9) (d) (=2,11)
[Board 2020 OD Basic]

Let point A be (z, y).
Now using mid-point formula,

| O O
(0,4) :(x*Q y+3>
’ 2 > 2
=]
9227
Thus O:x§2 = r =2
and 4_%3=y:

Hence point A4 is (2, 5).
Thus (a) is correct option.
z-axis divides the line segment joining A (2,— 3) and
B(5,6) in the ratio
(a) 2:3 (b)3:5
(c) 1:2 (d)2:1
[Board 2020 OD Basic]

Let point P(z, 0) on z-axis divide the segment
joining points A (2, —3) and B(5, 6) in ratio &k : 1
, then

LY + Mo = =
YT T m, e g
[=]:::
0= 6]5_;13 9228

Coordinate Geometry

13.

14.

15.

Chap 7

6k:3:>k:%

Therefore ratio is 1 : 2.
Thus (c) is correct option.

The point which divides the line segment joining the
points (8,—9) and (2, 3) in the ratio 1 : 2 internally
lies in the

(a) I quadrant
(c) III quadrant

(b) II quadrant
(d) IV quadrant
[Board 2020 SQP Standard]

We have 7 =8,y =—9, 1, =2 and gy, = 3.

and my i me = 1:2

Let the required point be P(z,y)

omum+ My _1><2—|—2><8_6
- my 4+ me B 1+2 B

and y = = 119

mi+ my =5

Thus (z,y) =(6, —5) and this point lies in IV
quadrant. ElERE

Thus (d) is correct option.

If the centre of a circle is (3, 5) and end
points of a diameter are (4, 7) and (2, y), then the
value of y is

(a) 3
() 7
[Board 2020 Delhi Basic]

Since, centre is the mid-point of end points of the
diameter.

4+2 7+
(3.5 =("3 57)

Comparing both the sides, we get

="

T+y =10 = y=3
Thus (a) is correct option.

If the distance between the points A (4, p) and B(1,0)
is 5 units then the value(s) of p is(are)

(b) —4 only
(d) 0

(a) 4 only
(c) £4
[Board 2020 Delhi Basic]

Given, points are A (4, p) and B(1,0).
d = /(22— 0)"+ (4 — p)*
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5=y/(1-4)+(0-p)? EHigE
il

25 =9+ p? O0F
g231

PP =25-9 =16

p =714

Thus (c) is correct option.

Download 20 Set Sample Papers Free PDFs for all Subject from
www.cbse.online

If the points (a,0), (0,b) and (1, 1) are collinear, then
1 + L equals
a Ty

Let the given points are A(a,0), B(0,b) and C(1,1).
Since, A, B,C are collinear.

Hence, ar (AABC) =0
Fla(b—1)+0(1-0)+1(0~b)] =0
ab—a—-0 =0
a+b =ab

at+b

b !

1,1

Sty =1

Thus (a) is correct option.

If the points A (4,3) and B(z,5) are on the circle with
centre O(2,3), then the value of z is

(a) 0 (b) 1
(c) 2 (d) 3

Since, A and B lie on the circle having centre O.

OA = OB
VA=2+(3-3)" =/(z-2’+(5-3)
2 = (m—2)2+4

4=(z—2)*+4
(z—2)° =0 > 2 =2

Thus (c) is correct option.

The ratio in which the point (2,y) divides the join of
(—4,3) and (6, 3), hence the value of y is

(a) 2:3,y=3 (b) 3:2,y=14

Coordinate Geometry
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(c¢) 3:2,y=3 (d) 3:2,y=2
Let the required ratio be k:1 Bl
Then, 2 = Gkkifﬁ(l) Eg234
or k :%
The required ratio is 3:1 or 3 : 2
Also, Yy :3(3?))13(3) =3

Thus (c) is correct option.

For Free PDFS of all Sample Papers Visit
www.cbse.online

. The point on the z-axis which is equidistant from the

points A(—2,3) and B(5,4) is

(a) (0,2) (b) (2, 0)
(c) (3,0) (d) (

Let P(z,0) be a point on z-axis such that,
AP = BP
AP® = BP?
(z+2)*+(0-3)* = (z—5)*+ (0+4)*
P+4r+4+9 =2 — 102+ 25+ 16
14z =28

T =2
Hence required point is (2, 0).
Thus (b) is correct option.

. C is the mid-point of PQ, if P is (4,z), C is (y,— 1)

and @ is (— 2,4), then z and y respectively are
(a) —6 and 1 (b) —6 and 2
(c) 6and —1 (d) 6 and —2

Since, C(y,—1) is the mid-point of P(4,z) and
Q(_ 2a4)

We have, 5 =y =y=1
and 4_|2—$ :—1:}1‘:_6

Thus (a) is correct option.

21. If three points (0, 0), (3,v'3) and (3,\) form an
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equilateral triangle, then X\ equals
(a) 2 (b) =3
(c) —4 (d) None of these

Let the given points are A(0,0), B(3,v/3) and
C(3,N).

Since, A ABC is an equilateral triangle, therefore

AB = AC
JB-02+(3-0)7 =/B-072+ (-0
9+3 =9+ N\

N=3=xN=%/3

Thus (d) is correct option.

If +—2y+ k=0 is a median of the triangle whose
vertices are at points A(—1,3), B(0,4) and C(— 5, 2),
then the value of k is

(a) 2 (b) 4
(c) 6 (d) 8

Coordinate of the centroid G of A ABC

_(—1+0—5 3+4+2>
= 2 ' 3

= (~2,3)

Since, G lies on the median, z— 2y+ & = 0, it must
satisfy the equation,

—2-6+k =0 = k=8

Thus (d) is correct option.

The centroid of the triangle whose vertices are (3, — 7),
(—8,6) and (5, 10) is

(a) (0,9)
(¢) (1,3)

Centroid is (xl Tt et 1/3>
3 ) 3

34+ (=8 +5 —746+10 _(9 2)
3 ’ 3 =33

= (07 3)
Thus (b) is correct option.

The distance of the point P(2,3) from the z-axis is
(a) 2 (b) 3

Coordinate Geometry

25.

26.

Chap 7

() 1 () 5

We know that, if (z,y) is any point on the cartesian
plane in first quadrant, then z is perpendicular
distance from y-axis and y is perpendicular distance
from z-axis.

Distance of the point P(2,3) from the z-axis is 3.

Y
A
Bl Py
X' s
0 A
/
Y/

Thus (b) is correct option.

The distance between the points A(0, 6) and B(0, — 2)
is

(a) 6 (b) 8
(c) 4 (d) 2

Distance between the points (zy,11) and (2,12) is
given as,

d=(m-n)l+(@p—un)

Here, x =0,y =6and ©» =0, yp =—2

Distance between A(0,6) and B(0,— 2)
AB = /(0—0f+(—2—6)

O (SF =V

Thus (b) is correct option.

The distance of the point P(—6,8) from the origin is
(a) 8 (b) 2v'7
(c) 10 (d) 6

Distance between the points (z,y) and origin is given
as,

d =J/2+ 9

Distance between P(—6,8) and origin is,
PO = /(6] + (-8 =36+ 64
=+100 =10

Thus (c) is correct option.
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The distance between the points (0, 5) and (—5,0) is

(b) 5v/2
(c) 2v'5 (d) 10

Distance between the points (z,4) and (z»,3:) is
given as,

d :/(xz—x1)2+(yz—y1)2
Here’ zn =0, y1:5and T :—5,@/2 =0

Distance between the points (0, 5) and (—5,0)

d=/[-5-0f+[0— (-5
=5 +5% =50 =5v2

Thus (b) is correct option.

If AOBC is a rectangle whose three vertices are
A(0,3), 0(0,0) and B(5,0), then the length of its
diagonal is

(0, 3)
A c
0 B
(0, 0) (5, 0)
(a) 5 (b)
(c) V34 (d)

Length of the diagonal is AB which is the distance
between the points A(0,3) and B(5,0).

Distance between the points (z1,41) and (1) is
given as,

d=y(m-n)+(@—un)
Here, x =0,y =3,and 2, =5, 13, =0
Distance between the points A(0,3) and B(5,0)
AB = /(5 —0F+(0— 3}
=v25+9 =34
Hence, the required length of its diagonal is V34.
Thus (c) is correct option.

Download 20 Set Sample Papers Free PDFs for all Subject from
www.cbse.online
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The perimeter of a triangle with vertices (0, 4), (0, 0)
and (3, 0) is

(a) 5
(c) 11
We have 0OA =4
OB =3
and AB =3 +4=5

Now, perimeter of A AOB is the sum of the length of
all its sides.

p =OA+ OB+ AB =4+3+5 =12

Hence, the required perimeter of triangle is 12.
However you can calculate perimeter direct from
diagram.

Thus (b) is correct option.

The point which lies on the perpendicular bisector of
the line segment joining the points A(—2,—5) and
B(2,5) is

(b) (0,2) B

(d) (=2,0) O

9249

We know that, the perpendicular bisector of the
any line segment divides the line segment into two
equal parts i.e., the perpendicular bisector of the line
segment always passes through the mid-point of the
line segment.

Mid-point of the line segment joining the points
A(—2,-5) and B(2,5)

—242 —545
:( SRS )Z(O’O)

Hence, (0, 0) is the required point lies on the
perpendicular bisector of the lines segment.

Thus (a) is correct option.

If the point P(2,1) lies on the line segment joining
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points A(4,2) and B(8,4), then

(a) AP=1AB (b) AP= PB
(c) PB=%AB (d) AP=$AB
Let, AP:AB =m:n
Using section formula, we have,
4 — 8m + 2n

T m+n

_4dm—+n
and 2 = min

Solving these as linear equation, we get,

m =1and n =2

AP 1

AB 2

AP =1aB
2

Thus (d) is correct option.

If P(4,4) is the mid-point of the line segment joining
the points Q(—6,5) and R(—2,3), then the value of
a is

(a) —4
(c) 12

(b) —12
(d) —6

Since P<§,4) is the mid-point of the points Q(—6,5)

and R(—2,3),
a4\ —(=6-25+3
37 2 2
(%4) =(—4,4)

Now 4 —_ 45 qaq=-12

Thus (b) is correct option.

The perpendicular bisector of the line segment joining
the points A(1,5) and B(4,6) cuts the y-axis at

(a) (0, 13)
(c) (0,12)

(b) (07_ 13)
(d) (13, 0)

Let P(0,b) be the required point. Since, any point
on perpendicular bisector is equidistant from the end
point of line segment.

PA = PB

ie.,

Coordinate Geometry

34.

35.

= /(0 4F+(b -6}

=164+ b"—12b+ 36

V(017 +(b - 57

1+ —10b+25

2b =26 = b =13

YA
137
121
111
101
9 1
8 1
P(0, b
S\ P
6 1
51 B(4,6)
41A(1,5)
31 Perpendicular
21 bisector
1 4

123467
Thus (a) is correct option.

If the distance between the points (4, p) and (1, 0) is
5, then the value of p is

(a) 4 only (b) £4
(¢) —4 only (d) o

According to the question, the distance between the
points (4, p) and (1, 0) is 5.

ie., JA—4P+(0-p} =5
(=3)+p* =5
VI+p' =5
Squaring both the sides, we get,
9+p° =25

pP =16 = p==+14
Hence, the required value of p is =4.
Thus (b) is correct option.

Assertion : The value of y is 6, for which the distance
between the points P(2,— 3) and Q(10,y) is 10.

Reason Distance between two given points
A(@, y1) and B(x, y2) is given,

AB = /(ts— &V + (o — 0}

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion

(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
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assertion (A).
(c) Assertion (A) is true but reason (R) is false.

(
(d) Assertion (A) is false but reason (R) is true.

PQ =10

PQ* =100
(10 = 2f + (y+ 3 =100
(y+ 3} =100 — 64 = 36

y+3 =16
y=—3%6
) :35_9

Assertion (A) is false but reason (R) is true.
Thus (s) is correct option.

FILL IN THE BLANK QUESTIONS

All the points equidistant from two given points
Aand B lie on the .......... of the line segment AB.

perpendicular bisector

The distance of a point from the y-axis is
called its ..........

abscissa

The distance of a point from the z-axis is called its
.......... E E

[=

ordinate 257

The value of the expression /2?4 3 is the distance of
the point P(z,y)from the ..........

origin

V(a—py+ (- qf

If the area of the triangle formed by the %
vertices A(z, y1) B(, y2) and C(3, y3)is zero,
then the points A, Band C' are .......... (=1 ppel
&t
9260

Coordinate Geometry

42.

43.

44.

45.

46.

47.
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collinear

A point of the form (b,0) lies on ..........

T-axis

The distance of the point (2, y) from the
origin is ..........

Vi + oyt

A point of the form (0,a) lies on ..........

y-axis

If the point C(k, 4) divides the line segment
joining two points A (2, 6) and B(5,1) in ratio 2 : 3,
the value of £ is ......... .

[Board 2020 Delhi Basic]

We have

By section formula,

m:n =2:3

mp; + na

m-+n =7
2X54+3X2 _ _ 16
Now, 913 —kﬁk—5

If points A (- 3,12), B(7,6) and C(z,9) are collinear,
then the value of z is ......... .
[Board 2020 Delhi Basic]

If points are collinear, then area of triangle must be
Zero.

%[%(yQ —y)+ (s —y) +s(yi—y)] =0

[—3(6—9)+7(9—12)+2(12—6)] =0 e

DO —

$(9—21+62) =0

(—12+462) =0

D[ —

6z =12 = =2

The co-ordinate of the point dividing the line segment
joining the points A(1,3) and B(4,6) in the ratio
2:11s oo .

[Board 2020 OD Basic]

Let point P(z, y) divides the line segment joir @:=x*@&
points A(1,3) and B(4,6) in the ratio 2 : 1. %
=

Using section formula we have ok
g
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() (3 ) -0
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VERY SHORT ANSWER QUESTIONS

48. Find the distance of a point P(z,y) from the origin.
Ans : [Board 2018]

Distance between origin (0, 0) and point P(z,y) is
d =y (m—n)"+ (43— )’
=V(@=0)"+(y—0)’

:,/Qj2—|—y2

Distance between P and origin is /2 + 1.

49. If the mid-point of the line segment joining the points
A(3,4) and B(k,6) is P(z,y) and 2+ y— 10 =0, find
the value of k.

Ans : [Board 2020 OD Standard]
If P(z,y) is mid point of A(3,4) and B(k,6), then
we have

3—5_]9 =2z and y :# z% =5

3+k=10=>%k=10-3 =7

50. Write the coordinates of a point P on z-axis which
is equidistant from the points A(—2,0) and B(6,0).
Ans : [Board 2019 OD]

Since it is equidistant from the points A(—2,0) and
B(6,0) then

AP = BP

Coordinate Geometry

Chap 7

AP = BP*
Using distance formula we have
[(z— (=2))"+(0-0)" = (z+6)*+ (0-0)’
(z+2)° = (z+6)°
P +4dr+4 =2+ 122+ 36

8r =—32
Tz =—4
Hence, required point P is (—4,0).

Alternative :
You may easily observe that both point A(—2,0)
and B(6,0) lies on z-axis because y ordinate is zero.
Thus point P on z-axis equidistant from both point
must be mid point of A(—2,0) and B(6,0).
_ =246 _
T = 5 =2

51. Find the coordinates of a point A, where AB is
diameter of a circle whose centre is (2, —3) and B is
the point (1,4).
Ans : [Board 2019 Delhi]
As per question we have shown the figure below.

Since, AB is the diameter, centre C' must be the mid
point of the diameter of AB.

Let the co-ordinates of point A be (2, ).
z-coordinate of C,

z+1 _
5 2

z+1 =4 = x =3

and y-coordinate of C,

y+4 _

9 -3

y+4 =—6 = y =—10

Hence, coordinates of point A4 are (3, — 10).

52. Find the value of a, for which point P(4,2) is the
midpoint of the line segment joining the Points
Q(—5,4) and R(—1,0).

Ans : [Board Term-2 SQP 2016]
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As per question, line diagram is shown below.

Q P R
I | '
| | |
(7574) (g 2) (7170)
3 )
Since P is mid-point of QR, we have
EEFE
i
OB
101
Thus a =—9 ’

The ordinate of a point A on y-axis is 5 and B has
co-ordinates (—3,1). Find the length of AB.

Ans : [Board Term-2 2014]
We have A(0,5) and B(—3,1). ;

Distance between A and B,

AB = /(52— af + (12— wiY

= /(=3 —0f+(1 -5y
9416

=25 =5

Find the perpendicular distance of A(5,12) from the
y-axis.

Ans : [Board Term-2 2011]

Perpendicular from point A(5,12) on y-axis touch it
at (0,12).
Distance between (5,12) and (0,12) is,

d =/(0—5p+ (12— 12}
=25

= 5 units.

If the centre and radius of circle is (3,4) and 7 units
respectively,, then what it the position of the point
A(5,8) with respect to circle?

Ans : [Board Term-2 2013]
Distance of the point, from the centre, = EI,
]

d =.,/(5—3¢+(8— 4} e

g104
=v/4+16 =v20=2V5
Since 2v/'5 is less than 7, the point lies inside the
circle.

Find the perimeter of a triangle with vertices (0,4),
(0,0) and (3,0).
Ans :

We have A(074), B(0,

[Board Term-2, 2011]

0), and C(3,0).

Coordinate Geometry

57.

58.
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AB = /(0—2F+(0—4F =16 =4
BC =,/(3—=0f+(0—-0f=v9 =3
CA = /(0 -3} +(4—0y

Thus perimeter of triangle is 4 +3+5 =12

If Video Links are not Working, Please download updated
file of this PDF from following link.

Click Here For Updated PDF of this Book

Locate a point @ on line segment AB such that
BQ =2 x AB. What is the ratio of line segment in
which AB is divided?

Ans : [Board Term-2 2013]
We have BQ =< AB
BQ 5 _AB _ 7
AB =7 BQ 5
AB—BQ _7-5
BQ 5
AQ _2
BQ )
Thus AQ:BQ =2:5

Find the distance of the point (—4,-7) from the
y-axis.

Ans : [Board Term-2 2013]

Perpendicular from point A(—4,—T7) on y-axis touch
it at (0, —T7).
Distance between (—4,—7) and (0, —7) is
d=/(0+4p+(-T+7y
=424+ 0 =16 = 4 units

If the distance between the points (4, k) and (1,0) is 5,
then what can be the possible values of k.

Ans : [Board Term-2 2017]

[E] 5
|i. o]

Using distance formula we have CIF A0
: y
4 -1+ (k=0y =5 DR
/(4= 1)+ (k=0)
Bk =25

K =25-9=16
E==x4

Find the coordinates of the point on y-axis which is
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nearest to the point (—2,5).
[Board Term-2 SQP 2017]

Point (0,5) on y-axis is nearest to the point o

(=2:5)- G

g109
In what ratio does the z-axis divide the line segment
joining the points (—4,—-6) and (—1,7)? Find the
coordinates of the point of division.

[Board Term-2 SQP 2017]

Let z-axis divides the line-segment joining (—4, — 6)
and (—1,7) at the point P(z,y) in the ratio 1:.
Now, the coordinates of point of division P,

(=14 k(—4) 1(T)+ k(—6) LA
@) ==—31T " Fr1 &
g110
_—1—4k 7—6k
T ok+1 7 k+1
Since P lies on z axis, therefore y = 0, which gives
7—6k _
Fr1 0
7T—6k =0
_7
b =%

Hence, the ratio is 1:% or, 6:7 and the coordinates of
34
P are (_ﬁ’ 0).

TWO MARKS QUESTIONS

Find the coordinates of a point A, where AB is
diameter of the circle whose centre is (2, — 3) and B
is the point (3,4).

[Board 2019 Delhi]
As per question we have shown the figure below.

Since, AB is the diameter, centre C' must be the mid
point of the diameter of AB.

Let the co-ordinates of point A be (z,¥).

z-coordinate of (',

Coordinate Geometry

63.

64.

65.
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z+ 3
2

z+3 =4 = =1

=2

and y-coordinate of C,

y+4 _

D) -3

y+4 =—6 = y =—10
Hence, coordinates of point A is (1, — 10).

Find a relation between z and y such that the point
P(z,y) is equidistant from the points A(—5,3) and
B(7,2).

[Board Term-2 SQP 2016]

Let P(z,y) is equidistant from A(—5,3) and B(7,2),
then we have

AP = BP
JEsy(=3) =/ -2
(T+5)+(y=3) =(@-Ty+(y -2y
102425 -6y+9 =—1424+49 —4y+4

24x+ 34 =2y+ 53
24z —2y =19
Thus 24z — 2y — 19 = 0 is the required relation.

The z-coordinate of a point P is twice its y-coordinate.
If P is equidistant from Q(?, —5) and R(—3, 6), find
the co-ordinates of P.

[Board Term-2 2016]

Let the point P be (2y,y). Since PQ = PR, we have
U= 2 (v 5F = /@u+ 3+ (v 6
(2y—2P+(y+5F =(2y+3P+(y—6p  ;
—8y+4+10y+25 =12y+9—12y+36 8

F;l T

2y+29 =45
y =8
Hence, coordinates of point P are (16,8)

Find the ratio in which y-axis divides the line segment
joining the points A(5, —6) and B(—1,—4). Also find
the co-ordinates of the point of division.

[Delhi Set I, 11, 111, 2016]
Let y -axis be divides the line-segment joining
A5, — 6) and B(—1,—4) at the point P(z,y) in the
ratio AP:PB=k:1
Now, the coordinates of point of division P,
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E(—1)+1(5) k(—4)+1(—6

() =(HERLHO, K110
_(—k+5 —4k—6
=(%e1 A1)

Since P lies on y axis, therefore z = 0, which gives
S=k 0= k=5

Hence required ratio is 5:1,

Yy="6 T3

Now

Hence point on y-axis is (0, — ¥).
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66. Find the ratio in which the point (-3, k) divides the

line segment joining the points (—5,
Also find the value of k.
Ans :

—4) and (—2,3).

[Board Term-2 Foreign 2016]

As per question, line diagram is shown below.

A P B
. |
1

(737 k)

(-5, 4)

Let AB be divides by P in ratio n:1.

x co-ordinate for section formula

(=2)n+1(=9) e
n+1

-3 =

—3(n+1)=-2n-5

Coordinate Geometry

67.

Page 205

2=n
Ratio % :% or 2:1

Now, y co-ordinate,

_23) 1Y) _e-4_2
241 3 3

If the point P(z,y) is equidistant from the points
Q(a+b,b—a) and R(a—b,a+b), then prove that
bxr = ay.

Ans : [Board Term-2 Delhi 2012, OD 2016]

We have

J[g— @+ 0 +[y-

PRI = PR

(b— a)]2

—\/ +[y b+a)]2
P(z,y)
Q R
(a+b,b—a) (a—b,a+b)
[CE*((I+ b)]2+[yf(bf a)]2
—[x a—b] [—(a—f—b)r

—2z(a+b) —2y(b—a)=—2z(a—b) —2y(a+ b)
2z(a+b) +2y(b— a)=2z(a—b) + 2y(a+b)

2z(a+b—a+b)+2y(b—a—a—0) =0

2z(2b) + 2y(—2a) =0
zb—ay =0
br = ay Hence Proved

. Prove that the point (3,0), (6,4) and (—1,3) are the

vertices of a right angled isosceles triangle.

Ans : [Board Term-2 Iél)D 20%361
We have A(3,0), B(6,4) and C(—1,3) :
Now AB = (3 -6} +(0— 4y
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=9+16 =25

BC* = (6+ 1+ (4 -3y
=494+1=50

CA* =(—1-3f+(3 -0y
=16+9=25

AB® = CA’ or, AB= CA

Hence triangle is isosceles.

C

AU B
Also, 25+ 25 = 50
or, AB*+ CA® = BC*

Since Pythagoras theorem is verified, therefore

triangle is a right angled triangle.

69. If A(5,2), B(2,—2) and C(—2,1) are the vertices of
a right angled triangle with £ B = 90°, then find the
value of t.

[Board Term-2 Delhi 2015]

As per question, triangle is shown below.

A(5,2)

B(2,-2) C(-2,1)

Now AB* =(2-5¢+(-2-2f=9+16=25
BC* =(=2=2P+(t+2f =16+ (t+2y
AC* =(5+2F+(2 -t =49+ (2 1)

Coordinate Geometry

Since A ABC' is a right angled triangle
AC* = AB*+ BC*

49+ (2 — tY =25+ 16 + (t+ 2

49+ 4 —4t+ =41+ £ +4t+4
53 — 4t =45+ 4t
8t =8
t=1

70. Find the ratio in which the point P(7, ;) divides the
line segment joining the point A (3,3) and (2, 5).
[Board Term-2 Delhi 2015]

Let P divides AB in the ratio k:1. Line diagram is
shown below.

3 5

4 (i)

\ hd \
13 k:1 (2,-5)
(22)

k(2)+1(3) _ 3

Now === =1
8k+2 =3k+3

_1

k=%

Thus required ratio is +:1 or 1:5.

5]

71. The points A(4,7), B(p, 3) and 0(7, 3) are the vertices
of a right triangle, right-angled at B. Find the value

of p.
[Board Term-2 OD 2015]

As per question, triangle is shown below. Here A ABC
is a right angle triangle,

A(4,7)

C(7,3)
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AB’+ BC* = AC*
(p—4P+@B—TF+(T—pf+(3—3Yy
=(T—4p+(3 -4}
(p—4Y+ (=4 +(T—py+0 =3y +(—4y
PP —8p+16+16+49+ p*— 14p=9+ 16

2p* —22p+ 81 =25
2p” — 22p+ 56 =0
p’—11p+28 =0
(p=4)(p=7) =0
p="7or4

72. If A(4,3), B(—1,y), and ((3,4) are the vertices of a
right triangle ABC, right angled at A, then find the
value of y.

[Board Term-2 OD 2015]

As per question, triangle is shown below.

13(717y)

0(3,4)

Now AB*+ AC* = BC*
(A+ 1P+ @B —yP+ (4 -3¢ =B+ 1p+(4—yy
(OF+ (3= yf+ (- 1f+(1f = (4f + (4= vy
254+9—6y+ 1y’ +1+1 =16+16 — Sy + 3’
3642y—32 =0

2y+4 =0
y =—2
73. Show that the points (a,a), (—a,—a) and
(— 3a,v3 a) are the vertices of an equilateral
triangle.

[Board Term-2 Foreign 2015]

Let A(a,a), B(—a,— a) and C(—x/ga,x/ga).

Coordinate Geometry

74.

75.

76.
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Now  AB =./(a+a}+(a+ ay
=Vid+4d® =2v2a
BC :\/(—a+«/§a)2+(—a—«/§a)2
=V —2V3a+3a+ d’+2v3 d’ + 3a°
=2v2a
AC :\/(a+x/§a)2+(a—x/§a)2
=V +2V/3a+3d>+ a*— 2V3 d’+ 34’

=2v/2q

Since AB= BC=AC,
equilateral triangle.

therefore ABC is an

y+1]

If the mid-point of the line segment joining A[%, 5
and B(z+1,y—3)is ((5,— 2), find z,y.
[Board Term-2 OD 2012, Delhi 2014]

y+1]

If the mid-point of the line segment joining A[%, 5
and B(z+1,y—3) is ((5,— 2), then at mid point,

%—I—;H—l _5
3z .
74“1 =10

3r =18 = . =6

y+l _
also %@/3 _ 9
1
%Jr y—3 =—4

y+1+2y—6 =—8=y =-1
Find the point on the x-axis which is equidistant from

the points (2,-5) and (—2,9).

[Board Term-2 2012]
Let the point be P(z,0) on the z-axis

mgym
and EI

is equidistant from points A(2, —5)
B(— 2, 9). g127
Now PA® = PB?

(2—3:)24-(—5—0)2 :(—2—:5)2—1-(9—0)2
4—4x+ 27 +25 =4 +4x+ 27+ 81
-8z =56 = x =—7
Thus point is (— 7,0).

Show that A(6,4), B(5,—2) and ((7,—2) are the
vertices of an isosceles triangle.
[Board Term-2, 2012]
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We have A(6,4), B(5, — 2),C(7,— 2).
AB =,/(6—5f+(4+2)
=V1’+6" =37
BC = /(5 =T +(—2+2}
CA = /(T—6Y+(—2— 4}
=/1"+6" =37

AB = BC =37

Since two sides of a triangle are equal in length,
triangle is an isosceles triangle.

Now

It P(2,-1), Q@3,4), R(—2,3) and 5(—3, —2) be
four points in a plane, show that PQRS is a rhombus
but not a square.

[Board Term-2 OD 2012]

We have P(2, — 1), Q(3, 4), R(~2, 3), S(~3, —2)
PQ =V1*+5 =26
QR =V5°+1° =26
RS =/1"+5 =26 ks
PS =/52+12=V26

Since all the four sides are equal, PQRS is a rhombus.

B E

b S

PR =v/1*+5* =26
=/ =V/32

PQ*+ QR* =2 x 26 = 52 # (vV/32)

Since A PQR is not a right triangle, PQRS is a
rhombus but not a square.

Now

Show that A(fl,O), B(3,1), 0(2,2) and D(—2,1) are
the vertices of a parallelogram ABCD.
[Board Term-2 2012]

Mid-point of AC,

(—1+2 0+2

2’2>

Il
—
D[
—
S~

Coordinate Geometry

79.

Chap 7

Mid-point of BD,
3—2 1+1\ _/14
(255 =Y
Mid-point of AC = Mid-point of BD

Since diagonals of a quadrilateral bisect each other,
ABCD is a parallelogram.

Here

If (3,2) and (—3,2) are two vertices of an equilateral
triangle which contains the origin, find the third
vertex.

[Board Term-2 OD 2012]

We have A(3,2) and B(—3,2).

It can be easily seen that mid-point of AB is lying
on y-axis. Thus AB is equal distance from x-axis
everywhere.

Also OD 1 AB

Hence 3™ vertex of A ABC is also lying on y-axis.
The digram of triangle should be as given below.

Y

A(3,2)

X' X
60

Y!

Let C(z,y) be the coordinate of 3™ vertex of A ABC'.

Now AB* = (34 3P+ (2— 2} =36
BC* = (z43f+(y— 2y
AC* = (z— 3} +(y— 2
Since AB* = AC* = BC*
(4 3P+ (y— 2} =36 (1)
(z—3P+(y— 2} =36 (2)

Since P(z,y) lie on y-axis, substituting =0 in (1)
we have
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3+ (y—2f =36-9=27
(y—2p =36—9=27

Taking square root both side
y—2 =+3/3
y =2+3/3

Since origin is inside the given triangle, coordinate of
C below the origin,

Yy =2— 3v/3
Hence Coordinate of C' is (07 2 — 3«/§)

80. Find a so that (3,a) lies on the line represented by
2¢—3y—5=0. Also, find the co-ordinates of the
point where the line cuts the x-axis.

Ans : [Board Term-2 2012]

Since (3,a) lies on 2z—3y—5=0, it must satisfy
this equation. Therefore

2X3-3a—-5=0

6—3a—5=0
1 =3a

a=1

3

Line 2z—3y—5 =0 will cut the z-axis at (z,0). and
it must satisfy the equation of line.

_ _5
2r—5 —0©:1:—2

Hence point is (%O).

81. If the vertices of A ABC are A(5, —1),B(—3,-2),
C(— L,8), Find the length of median through A.

Ans : [Board Term-2 2012]

Let AD be the median. As per question, triangle is
shown below.

A(5,-1)

B(-3,-2) D C(-1,8)

Since D is mid-point of BC', co-ordinates of D,

Coordinate Geometry

82.

83.
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(3317 y2) :<#, #)
:(_2’ 3) 1P
AD :\/(5+2)2+(_1_3)2 g133
= 7+ (4

=+/49416 =+ 65 units
Thus length of median is v 65 units.

SUPPORT OUR MISSION
FREE DIGITAL EDUCATION

Click Here to Know About Mission

Find the mid-point of side BC of A ABC, with
A(l, —4) and the mid-points of the sides through A
being (2,—1) and (0,—1).

Ans : [Board Term-2 2012]

Assume co-ordinates of B and C are (71, 41) and
(%2, 92) respectively. As per question, triangle is shown
below.

A(1774)
D(2,-1) E(0,-1)
B(3,2) C(-1,2)
(xlﬂ yl) ($27 yz)
Now 2 =180 5y =3
and —1—_4;—y1:>y1—2
0 — 1 -5(1?2 = -1
S o
Thus B(:cl, Y1) :(3,2),

O ) =(~1,2)

So, mid-point of BC is (3% 212

)=(1.2)

A line intersects the y-axis and x-axis at the points P
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and @ respectively. If (2,-5)1s the mid-point of PQ,
then find the coordinates of P and Q.
[Board Term-2 OD 2017]

Let coordinates of P be (0,y) and of @ be (z,0).
A2,— 5) is mid point of PQ.
As per question, line diagram is shown below.

Y A

Q(I,U/)f

x

4(2,-5)

P(0, y}/
y'y

Using section formula,

(2, - 5) :(0+x+%0>

2
_ T _
272 = zxz=4
and -5 E:>y:—10
2

Thus P is (0,—10) and @ is (4,0)

If (1,5) is the mid point of the line segment joining
the points (2,0) and (0,%), then show that the line
52+ 3y + 2 = 0 passes through the point (—1,3p).

Since (1,%) is the mid point of the line segment joining
the points (2,0) and (0, §), we have

p_0+5_1 Rl
3 2 9 o

1 g136
ng

Now the point (—1,3p) is (—1,1).
The line 5x4 3y+ 2 =0, passes through the point
(—1,1) as 5(=5)+3(1)+2=0

If two adjacent vertices of a parallelogram are (3,2
and (—1,0) and the diagonals intersect at (2,—5)
then find the co-ordinates of the other two vertices.

[Board Term-2 Foreign 2017]

Let two other co-ordinates be (z,y) and (x', y')
respectively using mid-point formula.

Coordinate Geometry

86.

87.

Chap 7
As per question parallelogram is shown below.
=5
D(z'. ' C i
(‘T ) y ) (I7 y) Ei_-\... ]
g137
(27 75)
0
A B
(37 2) (717 O)
Now 2 :%3 =7 =1
and —5_7242”:»@,_—12
Again, # =2=>z =
and UV~ 55y =—10

Hence, coordinates of C’(l, —12) and D(5,-10)

In what ratio does the point P(—4,6) divides the line
segment joining the points A(—6,10) and B(3, —8)?
[Board Term-2 Delhi Compt. 2017]

Let AP:PB =k:1
EEEE
3k—6
Now I
k+1 ;)
+ [=]: -
3k—6 =—4k—4 o
_ _2
Tk =2=kFk =z
Hence, AP:PB =2:7

If the line segment joining the points A(2,1) and
B(5, - 8) is trisected at the points P and @, find the
coordinates P.

[Board Term-2 OD Compt. 2017]

As per question, line diagram is shown below.

A B

Let P(z,y) divides AB in the ratio 1:2
Using section formula we get
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lex?i;XQZ?’ Now x:mﬁfizle -h;_
y:1><—8+2><1:_2 4_k(6)+1(2)

142  k+1
Hence coordinates of P are (37 - 2). 4k+4 = 6k+2
6k—4k =4 -2

88. Prove that the points (2, —2),(—2,1) and (5,2) are
the vertices of a right angled triangle. Also find the
area of this triangle.

Ans : [Board Term-2 Foreign 2016]
We have A(2,—2), B(—2,1) and (5,2) ;
Now using distance formula we get

AB = (2+ 20+ (-2 1y ot

=16+9 =25
AB> =25 = AB =5.
Thus AB =5.
Similarly BC* :(_2_5)2+(1_2)2
=49+4+1=50
BC® =50 = BC=5v/2
AC* = (2 =57+ (-2 -2}
=9+16 =25
AC* =25 = AC=5
Clearly AB*+ AC* = BC*
25425 =50

Hence the triangle is right angled,

Area of AABC :% X Base X Height

_1 _ 25 .
—2><5><5— D) sq unit.

THREE MARKS QUESTIONS

89. Find the ratio in which P(4,m) divides the segment
joining the points A4(2,3) and B(6,— 3). Hence find

m.
Ans : [Board 2018]
Let P(z,y) be the point which divide AB in k:1
ratio.
(21, 91) k 1 (25 1)
. ° Y5
A(273) P(4am> (6773)

2k =2 = k=1
Thus point P divides the line segment AB in 1:1

ratio.
n = 1X DI
_ —32—1- 3 _ 0
Thus m=0.

Download 15 Years Previous Years Chapterwise

Question Bank Free PDFs For all Subject from
www.cbse.online

90. If the point C(—1,2) divides internally the line
segment joining A(2,5) and B(z,y) in the ratio 3 4
find the coordinates of B.

Ans : [Board 2020 Delhi Standard]

From the given information we have drawn the figure
as below.

3 4

A(2,5) C(-1,2)

B(z,y)
Using section formula,

_1 =l mem
m+ me

_3Xz+4X2 _3z+8

-1 3+4 — 7

3+ 8 =—
3r =—15 =2z =-5

and 9 :m1y2+mzy1
my+ me

9 _3y+4 x5  3y+20
- 3+4 7

3y+20 =14
3y =14—20 =— 6
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y =—2
Hence, the coordinates of B(z,y) is (—5,— 2).

91. Find the ratio in which the segment joining the points
(1,—3) and (4,5) is divided by z-axis? Also find the
coordinates of this point on z-axis.

[Board 2019 Delhi]

Let the required ratio be k:1 and the point on z-axis

be (z,0).

k R 1
P(z, 0)

A(1, -3) B (4, 5)

Here, (z,9) = (1,—3)

(.772, y2) = (47 5)
Using section formula y coordinate, we obtain,

and

_ MY+ N
T om+n

5k:3:k:%

Hence, the required ratio is % ie 3:5.

Now, again using section formula for x, we obtain
r = M + na
m—+n

Ckx(4)+1x1
v k+1

_ AW+ 1245 17
o2+l 3+5 8

Co-ordinate of P is (%, O).

92. Find the point on y-axis which is equidistant from the
points (5, —2) and (—3,2).
[Board 2019 Delhi]
We have point A =(5,—2) and B =(—3,2)
Let C(0,a) be point on y-axis.

According to question, point C' is equidistant from A
and B.

Thus AC = BC

Using distance formula we have
V(O =57 +(a+2f =y/(0+3f+(a—2f

Vo5 +d®+4+4a =V9+ > +4—4da

Coordinate Geometry

93.

94.
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25+ a’+4+4a =9+ a’+4—4a
8a =—16 = a =—2
Hence, point on y-axis is (0 — 2).

If the point C(—1,2) divides internally the line
segment joining the points A(2,5) and B(z,y) in the
ratio 3:4, find the value of 2%+ ¢

[Board Term-2 Foreign 2016]

As per question, line diagram is shown below.

3:4
A C B
f | |
| | i
(2,5) (-1,2) (z,9)
AC _ 3
We have BC =1

Applying section formula for x co-ordinate,

3x+4(2)
T 3+4

-7 =3z+8 =1 =-5
Similarly applying section formula for y co-ordinate,

_ 3y+4(5)
T 3+4+4

14 =3y+20 > y =—2
Thus (z,y) is (=9, —2).
? 4y = (=5 +(—2)
=25+4=29

Now

If the co-ordinates of points A and B are (—2,-2)
and (2,—4) respectively, find the co-ordinates of
P such that AP=32AB, where P lies on the line
segment AB.

[Board Term-2 OD 2017]

We have AP :%AB = AP:PB=3:4

As per question, line diagram is shown below.

A P (z,y) B

3:4

Section formula :

_ Mo+ nx
m-+n

mys + ny

T
m-+n

and y =
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Applying section formula we get

3><2+4><(—2) 9
Tr = = — =
344 7
_3)( (—4)+4X(—2)_ 20
y= 3+4 =TT
. 2 20
Hence P is (—7,—7>.
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95. Find the co-ordinate of a point P on the line segment
joining A(1,2) and B(6,7) such that AP = AB.
Ans : [Board Term-2 OD 2015]

As per question, line diagram is shown below.

A P (,y) B

(1,2) 2:3 (6,7)

We have AP :%AB = AP:PB=2:3

Section formula :

_ max+ nx

" mys + NI
T oom+n

and y = mrn

Applying section formula we get

g =2x64+3x1 1243
- 243 -5
2 2 _ 14
and y = X;ig’x = ;6:4
Thus P(:E,y) =(3,4)

96. If the distance of P(z,y) from A(6,2) and B(—2,6)
are equal, prove that y = 2z.

Ans : [Board Term-2, 2015]
We have P(z,y), A(6,2), B(-2,6)
Now PA = PB ]
PA* = PB’ O
g147

(z— 6} +(y— 2F = (z+2F+ (y— 6}

Coordinate Geometry

97.

98.
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—1224+36 —4y+4 =4x+4—12y+ 36
—12z—4y =4x— 12y
12y —4y =4x+ 12z
8y = 16z
Hence Proved

y =2z

The co-ordinates of the vertices of A ABC are A(?, 2),
B(9,10) and ((1,4). If E and F are the mid-points
of AB and AC respectively, prove that EF =1 BC.

Ans : [Board Term-2 2015]

Let the mid-points of AB and AC be E(m,y) and

A(7,2)

E(z,y,) F(z,,y,)

B(9,10) C(1,4)

Co-ordinates of point F,

() = (451 1952) =(5.6)

Co-ordinates of point F,

(maw) = (51250 =(4.3)

Length, EF = /(8 —4Y+(6— 3}
=43
= 5 units (1)
BC = /(9 —1F+ (10 — 4
= /846

= 10 units (2)

Length

From equation (1) and (2) we get

EF = %B C Hence proved.
Prove that the diagonals of a rectangle ABCD, with
vertices A(2, —1), B(5, — 1), ((5, 6) and D(2,6) are
equal and bisect each other.

Ans : [Board Term-2 2014]
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As per question, rectangle ABCD, is shown below.

A(2,-1) B(5,-1)

D(2,6) C(5,6)

Now AC :/(5—2)24—(64-1)2 |
S VFET =94 40 = os e
BD = /(5 2] +(~1- 6]
=V34+7 =/9+49 =58

Since AC'= BD =+58 the diagonals of rectangle
ABCD are equal.

Mid-point of AC,

Mid-point of BD,

:(M u> _(Z é)

2 2 ) \2 2

Since the mid-point of diagonal AC and mid-point of

diagonal BD is same and equal to ({,3). Hence they
bisect each other.

99. Find the ratio in which the line segment joining the
points A(37 —3) and B(—2,7) is divided by z-axis.
Also find the co-ordinates of point of division.

[Board Term-2 Delhi 2014]
We know that y co-ordinate of any point on the z —

axis will be zero. Let (z, 0) be point on z axis which
cut the line. As per question, line diagram is shown

below.
k P 1
Al } 1B
(3773> (L 0) (2774)

Let the ratio be k:1. Using section formula for y co-
ordinate we have

Coordinate Geometry

Chap 7

Using section formula for z co-ordinate we have
_1B) T H(=2)
- 1+k

3—-2x% 3
1+3

2

Thus co-ordinates of point are (%, 0).

100.Find the ratio in which (11,15) divides the line
segment joining the points (15,5) and (9, 20).
[Board Term-2 2014]

Let the two points (15,5) and (9,20) are divided in
the ratio k:1 by point P(11,15).

Using Section formula, we get

r = Mt s
my+ My

1(15)+ k(9
ML
11411k =154+ 9%
k=2
Thus ratio is 2 : 1.

101.Find the point on y-axis which is equidistant from the
points (5,—2) and (—3,2).
[Board Term-2 2014, Delhi 2012]
Let point be (0, y).
554 (y+2F =3P+ (y—2)
or, +25+4y+4 =9—4y+4

8y =—16 or, y=—2
or, Point (0,-2)

102.The vertices of A ABC are A(6,—2), B(0, - 6)
and 0(4,8). Find the co-ordinates of mid-points of
AB,BC and AC.

[Board Term-2, 2014]
Let mid-point of AB,BC and AC be D(w,y),
E(:vg, yg) and F($2, yg). As per question, triangle is
shown below.

A(6,-2)

D(z,y,) F(z,,y,)

E(z,,y,)

B(0,-6) C(4,8)
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Using section formula, the co-ordinates of the points
D,E, F are

For D, xlzwzi’)

" :—22—6:_4
For F, @z#:2

" :—62+8:1
For F, x;;:#:5

s 2722+8:3

The co-ordinates of the mid-points of AB, BC' and
AC are D(3,—4), E(2,1) and F(5,3) respectively.

Download 20 Set Sample Papers Free PDFs for all Subject from
www.cbse.online

103.Find the ratio in which the point (—3:p) divides the
line segment joining the points (-5, —4) and (—2,3).

Hence find the value of p.
[Board Term-2, 2012]

As per question, line diagram is shown below.

(73’ p)

(757‘ —4) p (-2,3)

Let X(—3,p) divides the line joining of A(—5,—4)
and B(—2,3) in the ratio k:1.
—2k—5 3k—4

k+1 " k+1

But co-ordinates of P are (—3:p)- Therefore we get

The co-ordinates of p are

—2k—5

Rl T 3T k=2

3k—4 _

and rrl =P

Substituting k= 2 gives

_2
P=3
Hence ratio of division is 2:1 and p = %
104.Find the ratio in which the point p(m,6) divides the

Coordinate Geometry
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line segment joining the points A(—4,3) and B(2,8).
Also find the value of m.
[Board Term-2, 2012]

As per question, line diagram is shown below.

P(m,6)
A | 1B
(7473> k:1 (278)
Let the ratio be k:1.
Using section formula, we have
2k+(—4)
=TT e
6 — 8k+3
kE+1
8k+3 =6k+6

— _3
2k =3 =k =5
Thus ratio is 3:1 or 3:2.
Substituting value of k£ in (1) we have
_26) (=Y
R R

_3—-4 _ -1

2

5

oot
oot

105.1f A(4, — 1), B(5,3), C(2,y) and D(1,1) are the vertices
of a parallelogram ABCD, find y.
[Board Term-2, 2012]

Diagonals of a parallelogram bisect each other.

Mid-points of AC and BD are same. DRy
—1+y\ _ O

Thus (3, 5 > =(3,2) i
_12+ Yy _9 = y="5

106.Find the co-ordinates of the points of trisection of
the line segment joining the points A(l,—2) and
B(-3,4).
[Board Term-2, 2012]
Let P(a, ), Q(@, Y2) divides AB into 3 equal parts.
Thus P divides AB in the ratio of 1:2.
As per question, line diagram is shown below.

A | | 1B
(1,-2) P
1(=3)+2(1)
Now T = 113
1@ +2(-2) _
nETTT
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Co-ordinates of P is (—3,0).

Here @ is mid-point of PB.

—5+(=3)  _ _
Thus T = — 2( ): 610275
P B

Thus co-ordinates of @ is (—3,2).

29

107.If (a,b) is the mid-point of the segment joining the
points A(lO, —6) and B(k,4) and a—2b= 18, find

the value of k£ and the distance AB.
[Board Term-2, 2012]

We have A(10, — 6) and B(k,4).
If P(a,b) is mid-point of AB, then we have

@) =(5 %)

a :k+7210 and b=—-1

From given condition we have
a—2b =18
Substituting value b =— 1 we obtain
a+2 =18 = a =16

L k10 _

9 16 = k=22

P(a,b) = (16,1)

AB = /(22— 10} + (4 + 6}
=2+/61 units

For Free PDFS of all Sample Papers Visit
www.cbse.online

108.Find the ratio in which the line 22+3y—5=0
divides the line segment joining the points (8, —9)
and (2,1). Also find the co-ordinates of the point of
division.
[Board Term-2, 2012]
Let a point P(z,y) on line 224 3y — 5 = 0 divides AB
in the ratio k:1.

_ 2k+8
Now xiik—i—l
k=9
and Y =%k+1

Coordinate Geometry

Chap 7

Substituting above value in line 2z+3y—5=0 we
have

2%+ 8 =9\« _
2<k+1>+3<k+1> 5 =0

4k+16+3k—27—-5k—5 =0
2k—16 =0
k=38
Thus ratio is 8 : 1.
Substituting the value £ = 8 we get

s _(2X8+8\_8
(5217

=3

_(8=9y__1

y*(8+1>* 9
8 1

109.Find the area of the rhombus of vertices (3,0),(4,5),
(—1,4) and (—2,— 1) taken in order.

Thus

[Board Term-2, 2012]
We have A(3,0), B(4,5), C(—1,4), D(—2, — 1)
Diagonal AC,  d =,/(3+ 1+ (0 — 4}
=16+16 =32
—Vl6x2=4v2 =
b = /(A+ 20+ (5+ 1}
=v/36+36 =vT2
=36 x 2=16v2

O]

Diagonal BD,

Area of rhombus :% X di X dy

—1av2 x 62

= 24 sq. unit.

110.Find the ratio in which the line joining points
(a+ b,b+ a) and (a— b,b— a) is divided by the point
(a, b).

[Board Term-2, 2013]
Let A(a+ b,b+ a), B(a—b,b— a) and P(a,b) and P

divides AB in k:1, then we have
k(a— b)+1 b
| Ka=b)+1a+)

E+1

a(k—|—1) = k(a— b)+ a+b
ak+a =ak—bk+a+b
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bk =b
E=1
Thus (a,b) divides A(a+ b,b+ a) and B(a— b,b— a)

in 1:1 internally.

Beware of Fake (Paid) Books Marketing Videos on
Youtube and Fake Book Reviews on Amazon

Click Here To Check Fake Marketing Reality

We have provided you with free PDF of this book which is far
better than the books available in the market.

No Need to Buy Question Bank or Sample Papers.

111.In what ratio does the point (%, y) divides the line
segment joining the points P(2,—2) and Q(3,7) 7
Also find the value ofy.

Ans : [Board Term-2 SQP 2012]

As per question, line diagram is shown below.

P} K 1 Q
(2a72)

Let P(%, y) divides the segment joining the points
P(2,—2) and @(3,7) in ratio k:1.
mas + na

Using intersection formula z = we have
m+n
3k+2 _ 24 s
k+1 11 i
9162

33k+22 = 24k+ 24
- =2
9% =2=k =3

Hence, Yy :#:—%

112.Find the co-ordinates of the points which divide the
line segment joining the points (5,7) and (8,10) in 3
equal parts.
Ans : [Board Term-2 OD Compt. 2017]

Let P(z1,9) and Q(2», y2) trisect AB. Thus P divides
AB in the ratio 1:2

As per question, line diagram is shown below.

5.7) b 0 (8, 10)

Using section formula we have,

Coordinate Geometry
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Now T :wzfi
) = 1(10);2(7) g

Thus P(z,41) is P(6,8). Since @ is the mid point of
PB, we have

=88 7
y =810

Thus Q(@, Ye) is Q(7,9)

113.Find the co-ordinates of a point on the z— axis which
is equidistant from the points A(2, —5) and B(-2,9).
Ans : [Board Term-2 Delhi Compt. 2017]

Let the point P on the z axis be (z,0). Since it is
equidistant from the given points A(2,—5) and
B(-2,9)

PA = PB

PA? = PB?
(2= 2P +[0 = (=5)F = (2= (~2)f +(0 - 9y
r—4z+4+25 =27 +42+4+81
—4z+29 =42+ 85

56
-5 = 7

Tr =

Hence the point on z axis is (—7,0)

114.The line segment joining the points A(3,—4) and
B(1,2) is trisected at the points P and ). Find the
coordinate of the PQ.

Ans : [Delhi Compt. Set-ll, 2017

Let P(:nl, yl) and Q(a;z,y2) trisect AB. Thus P divides
AB in the ratio 1:2.
As per question, line diagram is shown below.
At | | 1D
(3,-4) P Q

Using intersection formula

$_1><1+2><3_1
- 142 3

_1x242x-4_
y=""14y2  ~ 2

Hence point P is (%,— 2)

115.Show that AABC with vertices A(—2,0), B(0,2)
and 0(2,0) is similar to A DEF with vertices
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D(—4,0), F(4,0) and E(0,4).
[Board Term-2 Delhi 2017, Foreign 2017]

Using distance formula
AB = /(0+2F+(2-0F =v4+4
=22 units
BC =/(2—0p+(0—2¢ =v4+4
=2+/2 units
CA =,/(=2—2F+(0—0¢ =16

= 4 units

and  DE =, /(0+4f+(4—0y =32
= 4v/2 units

EF = /(4—0f+(0—4F =32
= 4+/2 units

FD = /(=4 — 4} +(0— 0} =64
= 8 units

AB _BC _AC

DE — EF — DF
2v2 _2v2 _4_1
42  4y2 8 2
Since ratio of the corresponding sides of two similar
A s is equal, we have

AABC ~ADEF Hence Proved.

For Free PDFS of all Sample Papers Visit
www.cbse.online

116.Find the co-ordinates of the point on the y— axis
which is equidistant from the points A(S,S) and

B(1, -5)
[Board Term-2 OD Compt. 2017]

Let the points on y-axis be P(0,y)
Now PA = PB

PA* = PB’

(0—5¢+(y—3f =(0— 1P+ (y+ 5
54y —6y+9 =1+ +10y+25

Hence point on y-axis is (0, 3).

Coordinate Geometry

Chap 7

117.In the given figure A ABC is an equilateral triangle
of side 3 units. Find the co-ordinates of the other two
vertices.

[Board Term-2 Foreign 2017]

The co-ordinates of B will be (2 + 3,0) or .(5,0)

Let co-ordinates of C' be (z,y). Since triangle is
equilateral, we have

AC* = BC*
(r—2)(y—0f =(z— 5y +(y— Oy
rH+4—dr+y =27 +25— 102+ 3

6r =21
v =15
and (z—2f+(y—0F =9
7 2 2 _
(§—2>+y =9
9 9 2 _o_9
Z+y =9or,y =9 1
2_2_3\/5
Y =472

Hence C' is (%, #)

118.Find the co-ordinates of the points of trisection of the
line segment joining the points (3, —2) and (—3,—4).
[Board Term-2 Foreign 2017]
Let P(z,y) and Q(z2,%2) trisect the line joining
A(3,—2) and B(—3,—4).
As per question, line diagram is shown below.

(3,:72) B C

Thus P divides AB in the ratio 1:2.
_ Mo+ nxy

Using intersection formula z=-—>—= and
_ MY+ ny m+n
Y= "m+n
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_ D C
Ilzil( 31_22(3):1 .:342%
% 10
1(-4)+2(-2) g &
and S i,% )
Y 8
Thus we have z = 1 and y:f% fﬁ7
& .
Since @ is at the mid-point of PB, using mid-point ulls -
formula &
1_3 full 5 . =
o i | §
—5+(—4 % 3
and o :# :_% s
fulp)
Hence the co-ordinates of P and () are (1,—%) and ‘%
(_ [ 170) !
A1 2 3 4 5 6 7 8 9 10 B

119.If the distances of P(z,y) from A(5,1) and B(—1,5)
are equal, then prove that 3z = 2y.

Ans : [Board Term-2 OD 2016]

Since P(z,y) is equidistant from the given points
A(5,1) and B(-1,5),

PA = PB

B4 ]
o

PA* = PB°

Using distance formula,
G-zp+(1—yf =(-1—zf+(5-yy
G-zy+1-yp =1+zy+(5-yy
25—-1024+1—-2y =142z+ 25— 10y
—10z—2y =2z— 10y
8y =12z

3z =2y Hence proved.

FOUR MARKS QUESTIONS

120.To conduct Sports Day activities, in your rectangular

school ground ABCD, lines have been drawn with

chalk powder at a distance of 1 m each. 100 flower

pots have been placed at a distance of 1 m from each

other along AD, as shown in Figure. Niharika runs

Yith the distance AD on the 2nd line and posts a

green flag. Preet runs +th distance AD on the eighth

line and posts a red flag.

(i) What is the distance between the two flags?

(ii) If Rashmi has to post a blue flag exactly half way
between the line segment joining the two flags,
where should she post the blue flag?

Ans : [Board 2020 Delhi Basic]

We assume A as origin (0, 0), AB as z-axis and AD
as y-axis.

Niharika runs in the 2" line with green flag and
distance covered (parallel to AD),

=1 100 =25m
4
Thus co-ordinates of green flag are (2, 25) and we
label it as P i.e., P(2, 25).
Similarly, Preet runs in the eighth line with red flag
and distance covered (parallel to AD), 7

:3><100=20m

Co-ordinates of red flag are (8, 20) and we

label it as @ i.e., Q(8, 20)

(i) Now, using distance formula, distance between
green flag and red flag,

PQ :/8—2 2+(20—25)2
=.,/6*+ =36 +25
=61 m

(ii) Also, Rashmi has to post a blue flag the mid-
point of PQ), therefore by using mid-point formula, we

obtain (#,25 x 20) ie. <5 £>

2 » 2
Hence, the blue flag is in the fifth line, at a distance
of 2 i.e., 22.5 m along the direction parallel to AD.

121.Two friends Seema and Aditya work in the same office
at Delhi. In the Christmas vacations, both decided
to go to their hometown represented by Town A and
Town B respectively in the figure given below. Town
A and Town B are connected by trains from the same
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station C' (in the given figure) in Delhi. Based on the
given situation answer the following questions:

g
71 eTown A
64
54
Town Ce 4
34
2 e Town B
14
{5 AN N (N N (N N (1 N (N N O
787776757473727171< 123456738910
9]
.34
\

(i) Who will travel more distance, Seema or Aditya,
to reach to their hometown?

(ii) Seema and Aditya planned to meet at a location
D situated at a point D represented by the mid-
point of the line joining the points represented by
Town A and Town B. Find the coordinates of the
point represented by the point D.

(iii) Find the area of the triangle formed by joining
the points represented by A, B and C'.

Ans : [Board 2020 SQP Standard]

From the given figure, the coordinates of points A, B
and C are (1,7),(4,2) and (— 4, 4) respectively.

(i) Distance travelled by seema

CA =/(—4—-1)*+(4-7)*

— /(=5 + (-3
_VB+9 = VA

units

Thus distance travelled by seema is v 34 units.
Similarly, distance travelled by Aditya

CB =/(4+4)*+ (4—2)*
=V/&+2° =/64+4

= v 68 units

Distance travelled by Aditya is v 68 units and Aditya
travels more distance.
(ii) Since, D is mid-point of town A and town B

_ (144 T+2\ _(5 9
D—( 2 02 )‘(2’2>

(iii) Removed from syllabus
SUPPORT OUR MISSION
FREE DIGITAL EDUCATION

Click Here to Know About Mission
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122.In a classroom, 4 friends are seated at the points
A, B, C, and D as shown in Figure. Champa and
Chameli walk into the class and after observing for a
few minutes Champa asks Chameli, Don’t you think
ABCD is a square? Chameli disagrees. Using distance
formula, find which of them is correct.

10
9
8
7 B}
s
ﬂd4 A ﬁ
C
X f
2
) f
D
1 2 3 45 6 7 8 910
Columns

Ans : [Board 2020 Delhi Basic]

Coordinates of points A, B, C, D are A(3,4), B(6,7),
C(9,4) and D(6,1).

Distance formula, d =./(z— z)°+ (1o — 1)°

Now AB =,/(3-6)"+(4-7)
=/9+9 =18 =3V2 units

BC =./(6—-9)*+ (7—4)°
=v/9+9 =18 =3V2 units

CD =/(9-6)"+ (4—1)°
=v9+9 =18 =3V2 units

DA = /(6 —3)*+ (1 —4)?
=/9+9 =18 =32 units

Now AC =./(3-9)"+ (4—4)°

=+ 36+ 0 =6 units
DB =,/(6—6)*4 (1—7)

=+ 0+ 36 =6 units

Since, AB= BC= CD = DA and AC= DB, ABCD
is a square and Champa is right.

123.Find the ratio in which the line z — 3y = 0 divides the
line segment joining the points (—2,—5) and (6,3).
Find the coordinates of the point of intersection.
Ans : [Board 2019 OD]

Let k:1 be the ratio in which line z— 3y = 0 divides
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Chap 7 Coordinate Geometry Page 221
the line segment at p(z, y). We use section formula for point A(z,y).
Here, m; =2, my =3, z1 =6, 2o =—4, y1 =—6
and y, =—1
. _ st me 2 X (—4)+3(6)
| d ! : Now o =" m ~  2+3
A (725 75) P(l’, y) B(67 3)
_—8+18 _10_,
= s =5 =
z—3y=0
and y = Tt may, _2x(=1)+3(=6)
Using section formula, we get mi+ My 2+3
_muptny kX641 X(=2) _-2-18 _-20_ ,
. m+n kF+1 -5 T 5 T
k-2 ) Hence, coordinates of point 4 is (2, —4).
L | (1) Since point A also lies on the line 3z+ k(y+ 1) =0,

its coordinates must satisfies this line.
_myptayp EX3+1X(=5)

and YZ ¥ T Pl Thus 3(2) 4 k(—4+1) =0
_3k—5 6+(—3k) =0
V=% 1 +(2)

3k =6 = k=2
The point P(z,y) lies on the line, hence it satisfies the

equation of the given line. Hence, value of k is 2.

6k— 2 3k—5\ _ Download 15 Years Previous Years Chapterwise

rri (%) =0 . .
Question Bank Free PDFs For all Subject from

6k—2—-3(3k—5) =0 www.cbse.online

6k—2—-9k+15 =0
125.Find the ratio in which the y-axis divides the line

—3k+13 =0 = k = % segment joining the points (—1,—4) and (5, —6).
Also find the coordinates of the point of intersection.
Hence, the required ratio is 13 : 3. [Board 2019 OD]

Now, substituting value of k in z and y, we get

» Let points P(0, y) divides the line joining the point
_6XF-2 78-6 _72_9

A(—1,—4) and B(5,— 6) in ratios k:1.

13 - 16 ~ 2
3+l 16 162 As per given information in question we have drawn
3xB-5 8§x3 24 3 figure below.
YTTEYTD T 16 162 , k . 1 .
Hence, the co-ordinates of point of intersection A(-1,-4) P(0, y) B(5, -6)
—_(93 Section formula is given b
Play) =(3:%) given by
. . . . r = Mt md (1)
124.Point A lies on the line segment XY joining X(6, — 6) T+ my
and Y(—4, — 1) in such a way that 45 = 2. If point A
also lies on the line 3z+ k(y+ 1) =0, find the value and y = mlnyfi 2291 (2)
of k. 1 2
[Board 2018 OD] Here, m =k and my, =1,

As per given information in question we have drawn
the figure given below.

o =—1land -, =5

i h =—4and y» =—6
X 2 . 3 y Now o _kx5+1x (1)
(6, —6) (z,y) (-4,-1) k1
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1

Substitute value of k£ in eq (2), we get

_k(—6)+1(—4)
o k+1
_s(=6)+1(=4) _-26 _ 13
141 6 3
.1 . o 13
Hence, value of k is 5 and required point is (0, — ?>

126.1f A(—2,1), B(a,0), C(4,b) and D(1,2) are the
vertices of a parallelogram ABCD), find the values of
a and b. Hence find the lengths of its sides.

[Board 2018]

As per information given in question we have drawn
the figure below.

D(1,2) C(4, b)

A(-2,1) B(a,0)

Here ABCD is a parallelogram and diagonals AC and
BD bisect each other. Therefore mid point of BD is
same as mid point of AC .

<a+1 g>_(—2+4 b+1> D]
2 0 2) 2 7 2 = il
O
atl B 9288
D) =1=a=1
and %:1 = b=1
Now AB :/(mg— 2)*+ (o — y1)°

=/1+2)+(0-1)2
=v/9+1 =10 unit
BC :\/(952*951)2+(y2*y1)2
=/(d-1)*+(1-0)
=v9+1 =10 unit

Since ABCD is a parallelogram,
AB = CD =410 unit

BC = AD =10 unit
Therefore length of sides are v/10 units each.

Coordinate Geometry

Chap 7

127.1f P(9a—2,—b) divides the line segment joining
A(3a+ 1,-3) and B(8a,5) in the ratio 3:1. find the
values of @ and b.

[Board Term-2 SQP 2016]

Using section formula we have

3(8a)+ 1+ (3a+1)

9a—2 = 51 (1)
o 3(5)3++1£f3) -

9 — 240+ 3a+1

From (1), 9a— 1

49a—2) =27a+1

36a—8 =2T7a+1

9a =9 = a =1

128.Find the coordinates of the point which divide the line
segment joining A(2,—3) and B(—4,—6) into three

equal parts.
[Board Term-2 SQP 2016]

Let P(z,y) and Q(z2,%2) trisect the line joining
A(3,—2) and B(—3,—4).
As per question, line diagram is shown below.

divides AB in the ratio 2:1.
By section formula

P(a, 1) :<1(*‘21)++12(2)7 2(*62)11(*3»
:<743+47 = 73(76)) =(0.-4)

oy (.Y ED)
:<—83+ 2 _ 12 +3(—3)> _(2-5)

129.The base BC of an equilateral triangle ABC lies
on y-axis. The co-ordinates of point C' are (0,3).
The origin is the mid-point of the base. Find the co-
ordinates of the point A and B. Also find the co-
ordinates of another point D such that BACD is a
rhombus.

[Board Term-2 Foreign 2015]

As per question, diagram of rhombus is shown below.
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LY Co-ordinates of point R is (4,0). ;_;,E‘
Thus QR = 8 units '_‘
B . . g183
v 7 Let the co-ordinates of point P be (0,9)
. o . Since PQ = QR
D 4 (—4—O0p 40—y =64
0.4 16 +y* =64
y =+ 4v3

Co-ordinates of point B are (0,3).
Thus BC =6 unit

Let the co-ordinates of point A be (z,0)
Now AB =V&+9
Since AB = BC, thus we have
r'+9 =36
? =21 => r=*3V3

Co-ordinates of point A is (3@,0).
Since ABCD is a rhombus,

AB =AC=CD= DB
Thus co-ordinate of point D is (—3\/5,0).

130.The base QR of an equilateral triangle PQR lies on
x-axis. The co-ordinates of point @ are (—4,0) and
the origin is the mid-point of the base. find the co-
ordinates of the point P and R.

Ans : [Board Term-2 Delhi 2017, Foreign 2015]

As per question, line diagram is shown below.

LY
P(0,y)
, Q R
7' -
(7470) (470)
1y’

Coordinates of P are (0,4/5) or (0,— 4«/§>

Don’t Take Printout of This PDF. Buy Hard Book With
Video at Price Less than Price of Printouts.

CLICK TO BUY HARD BOOK

131.The vertices of quadrilateral ABCD are A(5,— 1),

B(8,3), ((4,0) and D(1,—4). Prove that ABCD is
a rhombus.
Ans : [Board Term-2 Delhi 2015]

The vertices of the quadrilateral ABCD are
A(5,— 1), B(8,3), C(4,0)D(L, — 4).

Oy AT
Now AB = /(8=5F+(3+1} %
=34+ 4% =5 units =

g191

BC =./(8—4Y+(3—0Y
= /443" =5 units

CD = /(A= 1}+ (0 44y
= /(3 + (4} =5 units

AD = /(5 —1f+ (-1 +4}
=/ (4} + (3} =5 units

Diagonal, AC =,/(5—4f+(-1-0Y
=12+ 1% =2 units
Diagonal BD =,/(8—1¢+(3+4y

= /(TP +(7f =72 units
As the length of all the sides are equal but the length
of the diagonals are not equal. Thus ABCD is not
square but a rhombus.

132.The co-ordinates of vertices of A ABC are A(0,0),

B(0,2) and C(2,0). Prove that A ABC' is an isosceles
triangle. Also find its area.

Ans : [Board Term-2 Delhi 2014]
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Using distance formula d = \/(.’EQ — o+ (2 — n) we
have

AB = /(0—0p+(0—2f =4 =2

AC = /(0-2F+(0—0F =v4 =2

BC =,/(0-2P+@2-0f =V4+4=2/2
Clearly, AB = AC+# BC
Thus A ABC is an isosceles triangle.
AB+AC* =2°+2°=4+4=38
BC* =(2v2) =8
AB*+ AC* = BC*

Now,

also,

Thus A ABC' is an isosceles right angled triangle.
Now, area of A ABC

A 4pc = %base X height

_1
) X2 X2
= 2 sq. units.

:%[3>< (1) +7x2+5 x (-1)]

[-3+14-75]

D[ —

= 3 units

Area M pcp = g +3= 12—1 $q. units.

133.Find the ratio is which the line segment joining the
points A(3,—3) and B(—2,7) is divided by x-axis.

Also find the co-ordinates of the point of division.
[Board Term-2 OD 2014]

We have A(3, — 3) and B(—2,T).
At any point on x-axis y-coordinate is always zero.

So, let the point be (% 0) that divides line segment
AB in ratio k:1.

_(—=2k+3 Tk—=3
Now (l’, 0) —(ﬁ7m>
Tk—3 _
rr1 =0

_ _3
k-3 =0=> k= =
The line is divided in the ratio of 3 : 7.

—2k+3 _

Now | =z

Coordinate Geometry

Chap 7
—2x3+3

§+1 =7
7
—6+21 _
3+7 "

15 _ _3

0 -T7T=9

The coordinates of the point is (%,0).

134.Determine the ratio in which the straight line
z—y—2 =0 divides the line segment joining (3, — 1)

and (8,9).
[Board Term-2, 2012]

Let co-ordinates of P be (1, y1) and it divides line AB
in the ratio k:1.

8k+3

Now T =1
_9%k—-1

L N

Since point P(xy, ) lies on line z—y—2 =0, so co-
ordinates of P must satisfy the equation of line.

8k+3 _9k—1 o _

Thus E+1  k+1

8k+3—-9k+1-2k-2 =0

2

—3k+2=0=k=1%

So, line z— y— 2 =0 divides AB in the ratio 2:3

135.The line segment joining the points A(3,2) and B(5,1)
is divided at the point P in the ratio 1:2 and P lies

on the line 3z — 18y + k= 0. Find the value of k.
[Board Term-2 Delhi 2012]

Let co-ordinates of P be (a:l, yl) and it divides EI A
line AB in the ratio 1:2. i iy
§202
P

A } =B

(3,2) 1:2 (5,1)
- _mmptnn 1 X54+2x3 11
YT om+n 1+2 3
S_mptnp 1 X24+2X2 5
2 ="mxn = 142 3

Since point P(:zrl, v) lies on line ,3z— 18y+ k=0, so
co-ordinates of P must satisfy the equation of line.

1l _ 49«54k —0

SX? 3

k=19
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136.If R(z,y) is a point on the line segment joining
the points P(a,b) and Q(b,a), then prove that

T+y=a+b.
[Board Term-2, 2012 Set (28)]

As per question line is shown below.

R(z,y)

P(a,lb)

Let point R(z,y) divides the line joining P and Q in
the ratio k:1, then we have

_kb+a
R TS |

and Yy :—klgj_lb
Adding, T4y :—kb—l—zilfa—i—b

_ ka+b)+(a+0)

a k+1

(b D(at+b)

= py1 —oeth

z+y =a+b Hence Proved

137.(1) Derive section formula.
(ii) In what ratio does (—4,6) divides the line segment
joining the point A(—6,4) and B(3, — 8)
[Board Term-2 Delhi 2014]
(i) Section Formula : Let A(xl, 1) and B(xg, y2) are

two points. Let P(x,y) be a point on line, joining A
and B, such that P divides it in the ratio m;: ms.

mi+my T omy+ My

NOW (l’,y) — (mgl'l + My Ty M2 + my y2>

y l ($27 yz) B
(z,y) [
< S
(z,9,)
A LR
= [ [ o, .,
L M N

Coordinate Geometry
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Proof : Let AB be a line segment joining the points.
Az, yr), B(22:92)-

Let P divides AB in the ratio my: ms. Let P have co-
ordinates (z,y).

Draw AL, PM, PN, L to x-axis

It is clear form figure, that

AR =ILM=0OM—-0OL =z—x
PR = PM—RM=y—uy.
also, PS =ON—-OM=x—1z
BS =BN—SN=y,—y
Now AAPR ~APBS
AR _ PR _ AP

[AAA]

Thus PS ~ BS ~ PB
AR _ AP
and PS T PB
T—x _ my
Ty— T My
Mol — Moy = My — MM T
r = Mult Ml
my+ ms
PR _ AP
Now BS ~ PB
Y—Y% _m
Yo—Uy My
y :m1y2+mzy1

mi—+ my

Thus co-ordinates of P are (mﬂl Tz, Mo y2>

mi+ mo my+ my

(ii) Assume that (—4,6) divides the line segment
joining the point A(—G, 4) and B(3,—8) in ratio k:1

Using section formula for z co-ordinate we have

k(3) — 6

=TT

—4k—4 =3k—6 = k=2

138.(1,—1),(0,4) and (—5,3) are vertices of a triangle.

Check whether it is a scalene triangle, isosceles triangle

or an equilateral triangle. Also, find the length of its

median joining the vertex (1, —1) the mid-point of
the opposite side.

[Board Term-2, 2015]

Let the vertices of AABC be A(1,— 1), B(O‘é\ﬂﬁ
C(—5,3). Let D(z,y) be mid point of BC. N Ly

triangle is shown below. =R
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Page 226 Coordinate Geometry Chap 7
A(1,-1) V¥ —6y—7 =0
(y+1)y—-7) =0
Yy =— 177

When y =—1, centre is 0(2, —3y) =(2,3) and radius

OB =| /(5 -2} +(T-3} |
=+v9+16 =5 unit

When y=7, centre is O(2,-3y) =(2,—21) and
radius

C(-5,3) D B(0,4)

Using distance formula, we get

AB = /1 -0p+(-1-4f =V/1+5 =26
BC = /(-5 —0f+(3—4f =v25+1=+26
AC = /(=5 —1p+(B+1¢ =V36+16 =213
Since AB= BC'# AC, triangle A ABC is isosceles.

OB =|/(2—5f+(-21 -7}
=|v9+784|=+793 unit
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square unit

2
Thus length of median AD is 1230 units.

139.Point (—1,y) and B(5,7) lie on a circle with centre
0(2, — 3y). Find the values of y. Hence find the radius
of the circle.

Ans : [Board Term-2 Delhi 2014]
[=], 7 ]
]

Since, A(—l,y) and B(5,7) lie on a circle
with centre O(2, — 3y), OA and OB are the
radius of circle and are equal. Thus

OA = OB

JET=2P+(y+3yf = /(5 — 2P+ (7T +3yY
9+ 16y° = 99"+ 42y + 58
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CHAPTER 8

INTRODUCTION OF TRIGONOMETRY

1.

ONE MARK QUESTIONS

MuLTIPLE CHOICE QUESTIONS

Given that sina = @ and cosf = 0, then the value
of 3 —« is
(a) 0° (b) 90°
(c) 60° (d) 30°
Ans :
[Board 2020 SQP Standard]
We have sina = @

sina =sin60° = a=60° (1)
and cosf =0

cos =cos90° = B =90° -(2)
Now, B—a =90°—60° =30°

Thus (d) is correct option.

If AABC is right angled at C, then the value of
sec(A+ B) is

(a) 0 (b) 1
(c) % (d) not defined
Ans : [Board 2020 SQP Standard]
We have £C =90° :
Since, ZA+ ZB+ £C =180°

LA+ 2B =180° - £C

=180° —90° =90°

Now, sec(A + B) =sec90° not defined

Thus (d) is correct option.

If sinf + cos® = v'2 cos0, (0 + 90°) then the value of
tan® is

(a) V2 -1 (b) V2 +1
(c) V2 (d) —v2

Ans : [Board 2020 SQP Standard]
=535 ]
We have sin® + cos® = +v/'2 cosf
Dividing both sides by cos, we get E|h =
217
sinf , cos _ cos
cosO ' cosb cosf
tan0+1 =2
tan® =2 — 1

Thus (a) is correct option.

If cos A = %, then the value of tan A is

(a) 2 (b) 2
(©) 3 (@) 3
Ans :
We have cos A 2%
Base _4

We know that, cos A =

Hypotenuse 5

Perpendicular = v/5°— 4> =v/25—-16 =3

Now. tan A — Perpendicular _3
Base 4

Thus (b) is correct option.

If sinA = %, then the value of cot A is

() V3 () =
(0 Y2 (@1
Ans :
We have sin A :%
i = Eeppndie_ )
Now, Base =v22—1> =3
So, cotA:%:@:«/g

Perpendicular 1
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Hence, the required value of cot A4 is V3.
Thus (a) is correct option.

If sinf = %, then cos# is equal to

b b EEFEm
() o) 2 %
b — a? a Elhzm
(C) b (d) b2 _ (1,2
We have Ging =& — Perpendicular
b Hypotenuse
Base = v b’ — d’

_ Base V=4

So, cost) = Hypotenuse ~— b

Thus (c) is correct option.

No Need to Buy any Question Bank or Sample Chapter From

Market. Download Free PDF of all Study Material from
www.cbse.online

If cos(a+ ) =0, then sin(a — ) can be reduced to

(a) cosp (b) cos 28
(c) sina (d) sin 2«
Given, cos(a+8) =0 = cos90° [cos 90° = 0]
a+ 6 =90°
a =90°— 3 A
Now, sin(a — 8) =sin(90° — 8- 3) Elhm "
=sin(90° — 23)
=cos 20

Thus (b) is correct option.

If cos9a =sina and 9a < 90°, then the value of
tan Ha is

1

a) —— b) V3

@ (v

(c) 1 (d) 0

We have cos9a =sina where 9o < 90°

sin(90° — 9a) =sina

90° - 9a =«

Introduction of Trigonometry

10.

11.

Chap 8
10 =90° = a=9°
tan 5o = tan(5 X 9°)
=tan4h’ =1 [tan 45° = 1]

Thus (c) is correct option.

If AABC is right angled at C, then the value of
cos(A + B) is

(a) 0 (b) 1
1 3
© 1 @3
We know that in A ABC,
A
-
B C

LA+ £ZB+ £C =180°
But right angled at C i.e., ZC = 90°, thus

ZA+ ZB+90° = 180°
A+ B =90°
cos(A+ B) =cos90° =0

Thus (a) is correct option.

If sina = % and cos 3 = %, then the value of (a+ 3)
is

(a) 0° (b) 30° DR

(c) 60° (d) 90° ofs
h225

Given, sin o :% =sin30° = a =30°

and cos 3 :% =cos60° = B=60°

a+ B =30°+60° = 90°

Thus (d) is correct option.

. 4sinf — cosf) .
If 4tan@ = 3, then <74sin9+ cosH) is equal to

(a)
()

(b)
(d)

M= olho
o Wl
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Given, 4tanf =3

tanf =

N[OV
—~
-
Nab?

4sin — cost _ 405 —1 _4tanf—1
4sinf+cosf 40041 Atanf+1
A1 gy
4(4)+1 3+1

Thus (c) is correct option.

1

2
1”2

If sin@ — cosf = 0, then the value of (sin'6 + cos'6) is

(a) 1 (b) 3
1 1 OF[A0]
() 9 (d) 1 :
=
h227
Given, sinf —cosf =0

sinf = cos0
sing = sin(90° — 6)
f =90°—0 = 6 =45°
sin*6 + cos*d = sin* 45° + cos® 45°
1Y (1 )4 1,1 1
= | —— {— [ — — _F == =
() +(5) =i+i=3

Thus (c) is correct option.

Now,

In the adjoining figure, the length of BC' is

C
%
230 Up
(a) 2v/3 cm (b) 3v/3 cm
(c) 4v3 cm (d) 3 cm
in30° = BC
In AABC, sin30 =10
1 _ BC
26
BC =3cm

Thus (d) is correct option.

Introduction of Trigonometry

Page 229

14. If z = psecH and y = gqtan6, then

15.

17.

(a) @~y =p'¢

: : 1
c) ¢ —y'pt=—
() P

(b) ¢ — y*p* = pq
(d) ¢ — y'p’=p'¢

We know, sec’0 —tan®f =1

Substituting sec@z% and tanﬁz% in above

equation we have

PE— Py =’
Thus (d) is correct option.

asin® — bcosH .

If btanh = a, the value of asin0 + beosd °

a—2>b a+b
- b
(a) PR ()a2+bz
2 b2 2 _ b2
(c) Z2tb2 @ g
O] Py A 0|
-
‘We have tan6 z% SR
h230
asin® — bcosO _ aleg—b _atan®—1b
asir216 +bcosh gt 4 p atan® + b

_a — b
a?+ b

Thus (d) is correct option.

. (cos’A —sin'A) is equal to

(a) 1—2cos’A

(c) sin®A — cos’A

(b) 2sin’4 — 1
(d) 2cos’A — 1

cos'A —sin'A = (cos®4)” — (sin®A)’
= (cos’A —sin*A) (cos® A + sin*A)
= (cos’A —sin®A) (1)

=cos’A — (1 —cos*A)

=2cos’A — 1
Thus (d) is correct option.

If sec5bA = cosec(A+30°), where 5A is an acute
angle, then the value of A is

(a) 15° (b) 5°
(c) 20° (d) 10°
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Page 230 Introduction of Trigonometry Chap 8
We have, sec5A = cosec(A +30°)
_ 2
sechbA = sec[90° — (4 —307)] =4 sin%’%
0s“6
sec5A =sec(60° — A) B i’ "
54 =60° — A cos’0

= 4+/tan’d — sin’6
— 4/(tan6‘ +sinf)(tan 6 — sin6)
=4v mn

Thus (c) is correct option.

64 =60° = A=10°

Thus (d) is correct option.

Download 15 Years Previous Years Chapterwise

Question Bank Free PDFs For all Subject from

www.cbse.online ) .
20. If 0 < 6 < §,thenthesimplest form of 1 — 2sinf cos

is
18. If zsin®0 + ycos®d = sinfcosf and xsinf = ycosh,

than 2+ 4 is equal to (a) sinf — C(.)SH (b) c.ose —sinf -*13
(a) 0 (b) 1/2 g (c) cosf+sind (d) sinf@cosd 36'
(c) 1 (d) 3/2
V1 —2sinfcosf = +/sin*6 + cos?0 — 2sinfcos

We have, rsin® + ycos®d = sinfcosd =/ (cosf —sin 0)2

(zsin@)sin®d + (ycosf)cos’d = sinfcosf = cosf —sinf

zsin O(sin*6) + (wsinf)cos®d = sinfcosh For 0% <6 < 45°

zsin f(sin’0 + cos’0) = sincos 0 /6 m/4
xsinf = sinfcosf = x = cosf cos ! V3 /2 1/v2

Now, zsinf = ycos6 sin 0 1/2 1/\/5

Here, we see that cosf >sinf, when 0<0< 7T,

cosfsin = ycoso that’s why we take (cosf —sinf) instead of taking

y =sinf (sin® — cos Y.

Thus (b) is correct option.

Hence, 7+ =cos’d+sin*d =1 () P

Thus (c) is correct option. 21. If (%) = cos’z+ sec’z, then f(x)
(a) =1 (b) <1

19. If tanf+sinfd=m and tanf—sinf =n, then
m? — n® is equal to (c) =2 (d) =2
© =2

(a) vmn
Given, f(z) = cos’z+ sec’

(c) ;Lhe;:n = cos’z+sec’ s — 2 + 2

= cos’z+sec’t— 2cosz * secz+ 2
. . . :(cosx—secx)2+2
Given, tanf+sind = m and tanf —sinf =n
We know that, square of any expression is always

. 9 . 9
m?—n* = (tand +sinf) — (tand — sin6) greater than equal to zero.

= 4tanfsind flz) =2 Hence proved.
— 4V tan20sin20 Thus (c) is correct option.
-2
— 4 /ginzesint
S cos?0

Add 9461443210 or 9530143210 in Your Class Whatsapp Group to Get All Subject Free PDFs.


https://ncertpdf.in/cbseonline
https://ncertpdf.in/cbseonline
https://ncertpdf.in/cbseonline
https://ncert.info/h233
https://ncert.info/h235
https://ncert.info/h236
https://ncert.info/h237
http://www.cbse.online

Chap 8

22.

23.

1.

1.

No Need to Scan QR Code for Videos. Just Touch/click QR Code.

Assertion : The value of sinf = 4+ is not possible.

Reason : Hypotenuse is the largest side in any right
angled triangle.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion

(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.

(
(d) Assertion (A) is false but reason (R) is true.

sinf = L _4
H 3
Here, perpendicular is greater than the

hypotenuse which is not possible in any right triangle.

Both assertion (A) and reason (R) are true and reason
(R) is the correct explanation of assertion (A).

Thus (a) is correct option.

Assertion : sin’67° 4+ cos*67° = 1
Reason : For any value of 0, sin’0 + cos?0 = 1

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion

(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.
(d) Assertion (A) is false but reason (R) is true.

We have sin®0 + cos’0 =1
$in*67° + cos’67° = 1
Both assertion (A) and reason (R) are true and reason
(R) is the correct explanation of assertion (A).

Thus (a) is correct option.

No Need to Buy any Question Bank or Sample Chapter From

Market. Download Free PDF of all Study Material from
www.cbse.online

FILL IN THE BLANK

Maximum value for sine of any angle is

Introduction of Trigonometry

2.

10.
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Triangle in which we study trigonometric ratios is
called ..........

Right Triangle

Cosine of 90° is ..........

Zero
Sum of .......... of sine and cosine of angle is
one.
E &2 E
Square (OO 5
h244

Reciprocal of sinf is ..........

cosect

The value of sinA or cosA never exceeds

sine of (90° — ) is ..........

cosb

|

If sin® = =%, then the value of tan9 is ..........

1

(o8}

[Board 2020 OD Basic]

From sinf = 3 we can draw the figure as given below.

13
Ny P
5 13
A 12 B i
h248

AC _ 5

Now, tanf = BO — 12

The value of the (tan*60° + sin’45°) is .......... :
[Board 2020 OD Basic]

tan®60° + sin’45° = (/§)Z+<

T
2

D[ —

If cotf = %, then the value of sin8 is ......... .
[Board 2020 Delhi Basic]

cot 9 :%

~ _5
Given, = tanf = 19

Add 9461443210 or 9530143210 in Your Class Whatsapp Group to Get All Subject Free PDFs.


https://ncertpdf.in/cbseonline
https://ncertpdf.in/cbseonline
https://ncert.info/h238
https://ncert.info/h239
https://ncert.info/h241
https://ncert.info/h242
https://ncert.info/h243
https://ncert.info/h244
https://ncert.info/h245
https://ncert.info/h246
https://ncert.info/h247
https://ncert.info/h248
https://ncert.info/h250
http://www.cbse.online

For More Subjects visit www.cbse.online

Page 232

5

From tanf = 5 Wwe can draw the figure as given

—_

below.

c

5 13

AT =B

. _AC _ 5
S0, sinf ~CB T 13

11. If tan(A + B) = V3 and tan (A — B)
then the value of 4 is ......... .

1
- L a>B,
V3

[Board 2020 Delhi Basic]

We have tan(A + B) =3
= tan60°
Hence, A+ B =60°
Again, tan(A — B) = %
= tan30°
A-B =30° (2)

Adding equation (1) and (2) we get
24 =90° = A =45°

12. The value of (sin’0 + % = e .
1+ tan“0

[Board 2020 Delhi Standard]

, 1 , El-'El
3 ‘e i — ai ’e o .
S0+ 1+tan?® o + sec’0
= sin’0 + cos’) =1
13. The value of (1 +tan®0)(1—sin®)(1+sinf) =

[Board 2020 Delhi Standard]
Ol A0

; ; =
= sec’0(1 — sin”0) vy

(1 + tan®0) (1 — sin0) (1 + sin0)

= sec’0 X cos’0
= % X cos’d =1

cos 0

Download 20 Set Sample Papers Free PDFs for all Subject from
www.cbse.online
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VERY SHORT ANSWER QUESTIONS

14. Prove that
(I+tanA —secA) X (1+tanA +secA) =2tan A

[Board 2020 Delhi Basic]

LHS=(1+tan A —secA) X (1+tan A4 +sec A

~—

= (1+tanA)* —sec’A
=1+tan’A+ 2tan A —sec’A

=sec’A + 2tan A — sec’ A
=2tan A = RHS

15. If tan A = cot B, then find the value of (A + B).

[Board 2020 OD Standard]
We have tan A = cot B o 2 EI
tan A =tan(90° — B) E'Em'
A =90°-B
Thus A+ B =90°

16. If z=3sin0+4cosh and y=3cosh —4sinf then
prove that 2* + ¢ = 25.

[Board 2020 OD Basic]
We have 2 = 3sinf+ 4cos0
and y = 3cosh —4sinb
7+
= (3sin0 + 4cos0)’+ (3cosh — 4sin0)*

= (9sin®*0 + 16 cos’0 + 24 sin 0 cosh) +

+ (9cos®0 + 16 sin”0 — 24 sin 6 cos0)
= 9(sin’0 + cos’0) + 16 (sin’0 + cos’0)
=9+16 =25

17. Evaluate sin®60° — 2tan45° — cos?30°

[Board 2019 OD]

2 2
sin’60° — 2tan45° — cos?30° = (\/§> -2(1) - (@)

2

3
=9-2-9=-2

.Mc,o

18. If sin®+ sin’0 = 1 then prove that cos?d + cos'd = 1.
[Board 2020 OD Basic]
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We have sin @ + sin’0 =1
sin® + (1 — cos®0) =1
sin® — cos®® =0
sin® = cos’0
Squaring both sides, we get
sin’0 = cos’0
1 —cos’® = cos'0

cos*0 + cos®® =1 Hence Proved

19. In a triangle ABC, write cos(Bg O) in terms of
angle A.
[Board Term-1 2016]
= m
- 3
In a triangle A+ B+ C =180° i :E
h101

B+ (C =180°—- 4

Thus cos(B—g C) = cos[18002_ A]
= cos[90 — %]
= siné

2

20. If secB - sinf = 0, then find the value of 6.
[Board Term-1 2016]

We have sec0 - sinf =0
1

cosh sinf =0
sinf
cos :
tan® = 0 = tan0°
Thus 0 = 0°

21. If tan2A4 = cot(A +607), find the value of A where
2A is an acute angle.

[Board Term-1 2016]

We have tan2A4 = cot (A +60°)
cot(90° - 2A) = cot(A + 600)

90° — 24 = A+60°

34 =30° = A =10°

Introduction of Trigonometry
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We have tan(3x—|— 30") =1=tan45°
3z+ 30° = 45°
z =5°

23. What happens to value of cos® when 0 increases from
0° to 90°.
[Board Term-1 2015]

cos decreases from 1 to 0.

24. If A and B are acute angles and sin A = cos B,
then find the value of A + B.

[Board Term-1 2016]

[E;4m
We have sinA =cosB E
sinA = sin(90° — B) By
A =90°-B
A+ B =90°
25. If cos A = %, find the value of 4 4+ 4tan’A.
[Board SQP 2018]

4+ 4tan’A = 4(1 + tan2A)

L= =dxZ =2

4 S 2A = = =
sec cos’A (%)2

26. If k+1= sec29(1 +sinf)(1 —sinf), then find the

value of .
[Board Term-1 2015]

We have k+1 = sec29(1 +sin0)(1 — sin6)

= sec’f(1 — sin’0)

= sec’0. cos’0

= sec’® x se(1:26

k+1=1=>%k=1-1=0

Thus k=0

27. Find the value of sin?41° + sin?49°
[Board Term-1 2012, NCERT]

We have
sin*41 + sin®49 = sin®(90° — 49°) + sin”49°
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= c0s?49 + sin’49°
1 [=] i =

o]

h155
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TWO MARKS QUESTIONS

cot’a .
28. Prove that 1 + T coseca — cosec o
Ans : [Board 2020 OD Standard]
cot’a cosec’a — 1
1+1+00$eu_ +1+cosse0¢
14 (14 coseca) (coseca — 1)

1 + coseca

=14 coseca— 1

= cosec Hence Proved

. . 3
29. Prove that : w =tanA.
2c0s°A —cos A
Ans : [Board 2018]

_ sinA(1-— 2sin’A

sind —2sin’4 _ )
cos A(2cos’A — 1)

)

)

2cos®A — cos A

sin A (1 — 2sin’ 4
~ cos A(2cos’A — 1

1—2(1—cos®A)]

_ [
= tan 4 (2cos*A — 1)

[1—2+2cos’A)]

= A >
tan (2cos’A — 1)

(2cos’A — 1)

—tan A4S 2T )
an (2cos’A — 1)

=tan A Hence Proved

30. Show that tan’® + tan’0 = sec’0 — sec?6
Ans : [Board 2020 OD Standard]

tan'0 + tan®0 = tan’0(1 + tan’0)

= tan’0 X sec’d

= (sec’® — 1)sec’0

=sec'® —sec’®  Hence Proved

Introduction of Trigonometry

/1—sin® _
31. Prove that 1 sing — secH — tan®.

Ans :
~ /T—sin® /(1 —sinB)(1 —sinb)
LHS = 1+sinf \/(1+sin9)(1—sin6)
N 1—sin’0

_1—sinfh _ 1  sinf
T cos®  cos® cosO

(1 —sin6)®

cos’0

=secO — tan® = RHS Hence Proved

2
32. Prove that : w = cos’0 — sin’0
1+ tan°6 .
Ans : [Board 2020 OD Basic]
| Ol =4 01|
1 — tan’0 _1- tan’0
1 + tan?0 sec’d e
9 h279
_ 1  tan’f
sec’®  sec’d
2
= cos’0 — 811129 X cos’0
cos 0
= cos’® —sin’)  Hence Proved
2 2
33. Prove that — a1 92 cot 62 =1
1+tan“0 14 cot 0
Ans : [Board 2020 Delhi Basic]
2 2
LHS — _ tan 62 cot 92
1+tan“0 1+ cot 0
_ tan®0 cot’0
sec’®  cosec’d
sin’0 c9s”e
=S
cos’0 sin0

= sin’0 + cos’® =1 = RHS

1 1
1—|—sin6+1 —sin®

Ans : [Board 2020 Delhi Basic]

34. Prove that : = 2sec’d

1 1

LHS =10t 1T —smo

~ (1 —sin®) + (1 +sinb)
~ (1+sin0) (1 — sin6)

2

=— <% _ —92sec’0 = RHS
1 — sin®0 see
cosec 6 cosec 2
35. Prove that cosech -1 cosecf 41 — 2sec0.
Ans : [Board 2020 Delhi Basic]
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LHS — _cosech cosec ) 38. If sin(A + B)=1 and sin(A — B)=1,
cosech —1 = cosech+1 0< A+ B<90° and A > B, then find A and B.
B 1 1 Ans : [Board Term-1 2016]
- cosee e[cosec@ — 17 Cosech+ 1 EEEE

cosecd cosecH + 1+ cosecH — 1 ]

(cosec® — 1) (cosec + 1)

We have sin(A + B) =1 =1sin90°

2 cosecH [E335m o
= €050 et~ 1) fgﬁ% A+ B =90 (1)
o

[=]
_ 2cosec’® _ 2cosec’d h283 and sin(4 - B) = % = sin 30°
~cosec’d—1  cot’
Cax A—B =30 (2)
B st ~ cos’0 Solving eq. (1) and (2), we obtain
= 2sec’0 = RHS Hence Proved A =60° and B = 30°

Don't Take Printout of This PDF. Buy Hard Book With 39. Find cosec30” and cos60° geometrically.

. . . . Ans : [Board Term-1 2015]
Video at Price Less than Price of Printouts.
Let a triangle ABC with each side equal to 2a as

CLICK TO BUY HARD BOOK shown below.

A
36. If b5tanf=3,then what is the value of
5sinf — 3cosh\ -
<4 sin 0 4 3cos6> '
Ans : [Board 2020 Delhi Basic]
We have 5tanf =3 = tan0 2%
Dividing numerator and denominator by hass ]
cos® we have B D C
5sinf —3cosh _ 5o —3 _5tan0—3
4sin0 4+ 3cos6 4%-}-3 4tan0 + 3
o In A ABC, LA =4B=2C=60°
3
_5X5-3 _3-3 =0 Now we draw AD perpendicular to BC', then

C4xi+3 243
37. Evaluate : ABDA = ACDA

3tan®30° + tan’60° + cosec 30° — tan 45° BD = CD
cot?45°
Z BAD = CAD = 30° by CPCT
Ans : [Board Term-1 2016]
3tan’?30° + tan?60° + cosec 30° — tan 45° AD =v3a
2 o
cot™d5 In A BDA, cosec30° = g—g —2a_,
1 \2 2 a
3x (LY +(V3) +2-1
= : 5 o _ BD a 1
(L) and cos 60 = A8 - 2a =2
_3x3+3+2-1 _ sin90° 1
- 1 40. Evaluate : cos45°  cosec 30°
Ans : [Board Term-1 2013]
=14+34+2-1=5
sin 90° 1 _ 1,1
We have cos45° + cosec30° ~ L + 2
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_ 1_2/241
=V245=25

41. If v/2sin6 = 1, find the value of sec’d — cosec?0.
[Board Term-1 2012]

We have V2sin0 =1
sinf = A sin 45°
V2
Thus 0 =45°

Now sec?0 — cosec’d = sec’45° — cosec’45°

. . . 11cosf — 7sin6
42, If 4cos® = 11sin6, find the value of T cosh + Tsind"

[Board Term-1 2012]

We have 4cos® = 11sind
or, cos0 :%sine
. 11 » . ;21
Now 11cos® — 7sin® _ 11 X ;7sin0® — 7sin0
11cos®+7sin® 11 x lsinf+ 7sin®
B sin@(%—?)
o sinﬂ(%—l-?)
_121-28 _ 93
T 121428 149
43. If tan(A+ B) =3, tan(A — B) =L

0° < A+ B =< 90°, then find A and B.
[Board Term-1 2012]

We have tan(A + B) =+/3 = tan60°
A+ B =60° (1)

Also tan(A - B) =1 _ tan 30°

V3
A— B =30° .(2)

Adding equations (1) and (2), we obtain,

24 =90°
_90° _ ro
A= 9 =45

Substituting this value of A in equation (1), we get
B =60°— A =60°—45°=15°
Hence, A =45° and B = 15°

Introduction of Trigonometry

44.

45.

46.

47.

Chap 8

If cos(A — By=-+ and sin(A + B)= ~3 find sin A
and B, where (A + B) and (A — B) are acute angles.
[Board Term-1 2012]

We have cos(A — B) = @ = cos30°

A—B =30° (1)
Also sin(A+ B) = @ = sin 60°

A+ B =60° (2)

Adding equations (1) and (2), we obtain,
24 =90°

A =45°

Substituting this value of A in equation (1),
we get B=15°

Find the value of cos20, if 2sin20 = V3.
[Board Term-1 2012, Set-25]

We have 25in20 =3
[OE% 0]
sin20 = @ = sin 60° ¥
[=
h125
20 = 60°
Hence, 1

cos20 = cos60° = 5

Find the value of sin30°cos60° + cos30°sin60° is it
equal to sin90° or cos90° ?

[Board Term-1 2016]

sin 30° cos 60° + cos 30°sin 60° = 1 X l—l——?’ X v3
272 2 2

1,3 _4_

=gt7=71-1

cos90° as cos90° = 0.

If v/3sin0 —cosh =0 and 0° < § < 90°, find the value
of 6.

[Boar Term-1, 2012]

We have

V/3sinh — cos® =0 and 0° < § < 90°
V'3sin0 = cos0

sinf _ 1
cosb /3

_ 1 o __ siné
tan® =73 = tan 30 [tanefcose]
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6 = 30°
. cos4b° 1
48. Evaluate : 00 30° + 60 60°
Ans : [Board Term-1 2012]
45° 1 75,1
cos _ 2 1
We have sec 30° T sec60° f—? + 2
1 3 1
/2 2
_ V6 1 _V6+2
T4 2 4

49. In the given figure, AOB is a diameter of a circle with
centre O, find tan Atan B.

Ans : [Board Term-1 2012]

In AABC, £C is a angle in a semi-circle, thus

£ C =90°
_BC_2
tanA = 10 =3
_AC_3
and tan B = BC — 2
23 _
tan Atan B = 3X 5= 1
50. If sin¢ = %, show that 3cosd —4cos’d = 0.
Ans :
. _1
We have sin ¢ =5
o = 30°

Now substituting this value of 8 in LHS we have

3cosd — 4cos’d = 3cos30° — 4cos’30°

A )]

Introduction of Trigonometry
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=0 Hence Proved
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51. Express the trigonometric ratio of sec A and tan A in
terms of sin A.

Ans : [Board Term-1 2015]

1 1

We have =
cosA /1 —sin’4A

secA =

_sinA sin A
and tan A = cosA " VT -t
(sin49 + cos46) B

52. P that : ~———5—-4 =
rove tha 1 — 2sin’0cos®0

Ans : [Board Term-1 2015]

(sin'f + cos'0) B (sim29)2 + (cos26)2

1—2sin’0cos’® 1 — 2sin’0cos’d

B (sinze + (:0529)2 — 2sin’0cos’0
o 1 — 2sin’0 cos?0

_1- 2sin’0 cos?0 s Ad
1 — 2sin’cos®0 ]
=1
53. Prove that : sec'® — sec’0 = tan'0 + tan®0
Ans : [Board Term-1 2015]

We have

sec'0 — sec’d = sec29(sec26 -1)
[[1 + tan?0 = sec?d]]
= sec’0(tan’0)
=1+ tanQO)taHQG
= tan’0 + tan'0

Hence Proved.

54. Find the value of 6, if,
cosf cos®  _ a0 < gno
1 —sin6 1+Sin9_4’9_90

Ans :

[Board Term-1 20151
OE 10

cosb cos
1—sin®  1+sin®

We have
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cos 9(1 + sinO) 4+ cos 9(1 - sin@)
(1= sin6)(1 + sin6) -

cose[l +sin®+1— sine] 4

1 — sin®0
s6(2
CCC)ZSQ(G) =14
colsﬂ =2
cosf :%

cost = cos60°

Thus 6 = 60°.

sin A sin(90° — A)
cot (90° — A)

55. Prove that : —1 + =—sin’4

[Board Term-1 2012]

sin A sin(900 — A)

o wn?
cot(90° — A) sin” 4
sin Asin(90° — 4) | sin’A
cot(90° — Ay - o
sinAcosA o
T tan A = cos A
SinngiosA — cos?A

cos A

cos A . ;
=228 ginAcos A = cos® A
sin A

cos’A = cos’A Hence Proved.

56. Prove that : ﬁ%:ﬁ =cosecA —cot A
[Board Term-1 2012]
1—cosA _ /1—-cosA  1—cosA
1+ cosA 1+cosA " 1—cosA
O f =00
2
_ (1- cosXA) ,_ ‘,'i'
(1- coszA) 00} 3
h161
(1 — cos A)2
sin’A
_1—-cosA_ 1 _ cos4
sin A sinA sinA

= cosec A — cot A Hence Proved.

57. If sinf — cosB® = %, then find the value of sin6 + cosf.
[Board Term-1 2013]

Introduction of Trigonometry

sinf — cosf = 1

We have 9

Squaring both sides, we get

(sin® — cos 0y :(%)2
sin’0 + cos’0 — 2sinfcosh = %
1 —2sin6cosH :i
2sin6cos :1—%:%

Again, (sinf + cos 9)2 = sin®0 + cos’0 + 2sin O cos O
=1+ 2sinfcos6

_143_7
=l+5=7
Thus sin6 4 cos 6 :\/Z:Q

58. If 6 be an acute angle and 5cosec® = 7, then evaluate
sin® + cos®0 — 1.

[Board Term-1 2012]

We have 5cosech =7
cosec 0 :%

sinh =2 [cosec® = —L-]

- 7 T sin®

sinf + cos® — 1 = sin — (1 - 00829)
= sin0 — sin®0 [sin?6 + cos?0 = 1]

_§1(5f:35_25_10

T \7 49 T 49
59. If sin A = @, find the value of 2cot?’A4 — 1.
[Board Term-1 2012]
Using cot?0 =— 1 + cosec*® we have
2cot’Ad—1 = 2(cose02A -1)-1 o
2 [eT<5:
== SanA - h164
_ 2 9 8 o -1
o (g)z 3 = 3 3= 3
2
—1

Thus 2c0t’°A—1 ===
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THREE MARKS QUESTIONS

cos®(45° + 0) + cos®(45° — 0)
tan (60° + 0)tan (30° — 6)
[Board 2020 OD Standard]

60. Show that : =1

LHS — cos’(45° +6) + cos®(45° — 0)
= “tan (60° + 0)tan (30° —0)

_ cos’(45° 4 0) +sin’(90° — 45° + 0)
~ tan(60° 4 0)cot (90° — 30° + 6)

_cos’(45° 4 0) + sin®(45° + 0)
~ tan(60° +0)cot (60° +0)

—1_1 - Rus
1
61. The rod of TV disc antenna is fixed at right angles
to wall AB and a rod CD is supporting the disc as
shown in Figure. If AC=1.5 m long and CD = 3 m,
find (i) tan® (ii) secH 4+ cosec®.

A I

[Board 2020 Delhi Standard]

From the given information we draw the figure as

below
1.5 m
A C
3 m
%
D

In right angle triangle A CAD, applying Pythagoras
theorem,

AD*+ AC* = DC?
AD*+ (1.5)% = (3)?
AD? =9-225 =6.75
AD =V6.75 =2.6m (Approx)

Introduction of Trigonometry
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i _AC _15 _15
(i) tanb =5 =956 = 2
i CcD , CD 3 3 41
(ii) sece—i—cosecezﬁ—kﬁzﬁ-kﬁzﬁ

cot®+cosecO—1 1+ coth
cot® —cosecO+1 =~ sinh

[Board 2020 Delhi Standard]

LHS — cot 0 4 cosecH — 1 EI 0

cot 0 — cosecb + 1 i

h288

62. Prove that :

c059+ 1 -1

sinf sinf

cosh 1 +1

sinf sinf

_ sinB(cos®+ 1 —sinb)
~ sinf(cos® — 1+ sin0)

_ sinfBcos0 4 sin@ — sin’0
sinf(cos® + sinf — 1)

_ sinBcos0 +sinh — (1 — cos0)
sinf(cos® + sin® — 1)

_ sinB(cosf+ 1) — (1 — cos’0)
~ sinB(cosH +sinf —1)

(1 + cosH) (sin® — 1 + cosH)
sinf(cos0 + sinf — 1)

—1+cos8 _ pyg
sin 6
63. If sin® + cos® = v'2 prove that tan® -+ cot® = 2
[Board 2020 OD Standard]

We have sin® + cos® =2
Squaring both the sides, we get

(sinf + cos0)? = (v'2)?
sin®0 + cos?0 + 2sinfcosh = 2
1+ 2sinbcosf =2

2sin0cosf =1
sinfcosH :% (1)

sinf |, cosf

tan0 + cot® = 056 T sno

Now

_sin’0 4 cos’0
" cos0sin®

1

" sinfcosh
64. If sin® 4+ cosb = «/g, then prove that tan8 4 cotf = 1.
[Board 2020 SQP Standard]

=2 = RHS

m\»—A‘H
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Given, sinf+4 cos® = V3 El3=rlE
Squaring above equation, we have & :
sin’0 + cos’0 + 2sinfcosh =3 h290
1+ 2sinfcosh =3
2sinfcosh =3 -1 =2
sinfcosh =1
Now, tanf+ cotb = sinf , cos?

cosf = sinf

_ sin’0 + cos®®
sin 6 cos 6

-1
sin 6 cos6

Substituting value of sinfcos6 we have

1 1

sinfcosh — 1 1

tan® + cot® =

65. If 1 4 sin0 = 3sinBcos, prove that tan® =1 or %.
[Board 2020 OD Standard]

We have, 1+ sin*0 = 3sinfcosH

Dividing by sin’0 on both sides, we get

1 sin’0 _ 3sinfcos0
sin?0  sin’0 sin?6
L 11 —3cot6
sin®

cosec’d 4+ 1 = 3cot

1+cot’0+1 = 3cot
cot’® —3cotf+2 =0
cot’® — 2cot® —cot®+2 =0
cotf(cot® —2) —1(coth—2) =0
(cot®—2)(cotb—1) =0

coth =1 or2

tan® =1 or %.

66. Prove that
(sin® + cosec) + (cos0 + secOf = 7 + tan’0 + cot 0
[Board 2019 Delhi Standard]

%E
. A
? _é:‘i
E A

= (sin”0 + cosec’0 + 2sin b cosec ) + 1797

LHS = (sin6 + cosec 6)2 + (cos + sec 9)2

+(cos’0 + sec® + 2 cosOsech)
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= (sin’0 + cos’0) 4 (cosec’d + sec’0)

+2sin6 X .L-l-ZCOSe X _1_
sin 6 cosf

=14 (1+ cot’0)+ (1 + tan’0) + 2 + 2
= 7+ tan’0 + cot?0
= RHS

67. Provethat (1 + cot A — cosec A)(1 + tan A + sec A) = 2
[Board 2019 Delhi]

LHS = (1 + cot A — cosec A)(1 4 tan A + sec 4)

cos A 1 sin A 1
(1 + sind sinA)(l + cos A + cosA>

sin A + cos 4 — 1><cosA+sinA+1)
sin A cos A

(sinA+cosA—1)(cosA+sinA+1)
sin A cos A

(sin A + cos A)2 — (1)2
sin A cos A

_ sin?A+cos?A+2sinAcos A — 1
o sin A cos A

_1+2sinAcosA—1

sin A cos A
=2 = RHS

sinA—cosAd—1 1

68. Prove that sinAd+cosA—1" secA—tanA
[Board 2019 Delhi]
_sinA—cosA+1
LHS T sind+cosd—1
_sinA—cosA+1 _ 1+4+sinA
T sind4+cosAd—1" 1+sind

(sinA —cos A+ 1)(1+sin4)
sinA 4 cosA—1+sin’4 + cos Asin A — sin 4

B (sinA —cos A+ 1)(1+sinA)
—1+cosA+(1—cos’A)+sin A cos A

(sinA —cos A+ 1)(1 +sin A)
cos A(1 —cos A +sin 4)

_1+sind _ 1 sin A
cos A cosA  cos A
=secA+tanA
(sec A+ tan A)

:m X (SeCA—taHA)
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_ sec’A — tan’A
secA —tan A

_ 1 _
" secA—tanAd RHS
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69. Provethat:2(sin’0 + cos’0) — 3 (sin*0 + cos'0) + 1 =0
Ans : [Board 2020 Delhi Standard]

LHS = 2(sin®0 + cos’0) — 3 (sin’0 + cos'0) + 1

2[(sin’0)” + (cos0)’] — 3 (sin'0 + cos'0) + 1
= 2[(sin’0 + cos’0) (sin'0 — sin’0 cos®0 + cos'0] +
—3(sin"0 + cos'0) + 1
= 2(sin"0 — sin’0 cosd + cos'0) — 3 (sin"0 + cos'0) + 1
= 2(sin"0 + cos'0 — sin*0 cos®0) — 3 (sin"0 + cos'0) + 1
=—sin'0 — cos’0 — 2sin*0 cos’0 + 1

=— (sin"0 4 cos'0 + 2sin’0cos®0) + 1

=— (sin®0 + cos’0)* + 1

2 2
70. Provethat ta2n A 3 cosec” A s = 1 5
tan°A —1 sec’A —cosecA 1—2cos”A
Ans : [Board 2019 Delhi]
2 2
LHS — tan” A cosec” A
- 2 2 2
tan“A —1 sec®A — cosec” A
sin”A 1
— cos’A sin’ A
T sin’d -1 + 1 1
cos’A cos’A sin® A
sin®4 1
— cos’A sin’ A
T sin’A—cos’A + sin’A —cos’ A
cos’A cos® Asin*A
_ sin® A cos’ A
sin?A — cos’A  sin®A — cos’A
o 1
1 —cos’A — cos’ A
_ 1
1—2cos’A
= RHS

71. If in a triangle ABC right angled at B, AB=6
units and BC =8 units, then find the value of

Introduction of Trigonometry

Page 241

sin A cos C'+ cos Asin C'.

Ans : [Board Term-1 2016]

As per question statement figure is shown below.

C
8 cm
A 6 cm B
‘We have AC* =8>+ 6= 100
AC =10 cm
. . _BC _ 8.
Now sin A =1C = 10°
_AB _ 6
cosd =45 =10
o _AB 6
and SlnC’—AO—lo,
_BC _ 8
cosC =4E =10
- ; _ 8,8 ,6 6
Thus sin A cos C+ cos Asin C = 10 X 10+10 X 10
_ 64, 36
=100 100
_ 100
100_1

72. In the given £ PQR, right-angled at @, QR =9cm
and PR—PQ@=1 cm. Determine the value of
sin R + cos R.
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[Board Term-1 2015]

Using Pythagoras theorem we have
PQ*+ QR* = PR’
PQ*+9° =(PQ+1y

PQ +81 =(PQ+1}
PQ*+81 = PQ*+1+2PQ
PQ =40
Since PR — P@ =1, thus,
PR =1+440 =41

40, 9 _ 49

_ﬂ+ ZJ

sin R+ cos R 1= A1

73. If cos(40° 4 ) = sin30°, find the value of z.
[Board Term-1 2015]

We have

E ] ..-

cos(40° — z) = sin30° .
cos(40° + z) = sin(90° — 60°) [ '.'
cos(40° 4 ) = cos60°
40°+x = 60°
z =60°—40° =20°
Thus z = 20°.

2 o 2 o 2 o
74. Evaluate :5cos 60. —2|— 4 cos 302— tan“45
sin“30° 4 cos“60°

[Board Term-1 2013]

5c0s*60° 4 4 cos?30° — tan?45°

sin®30° + cos?60°
) y [OE=5=100]
_SGSHACT) - (1) e
= 2 2 A
(2) +(2) it
_it+3-1
ity
r i
e . /1—cosB _  sinf _ o
75. Verify : /l—l—cose_l—i—cose’for 0 =60
~/1—cos® /1 —cos60°
LHS = 1+cos® vV 1+ cos60°
1—3 \/? 1 1
- 2 = 21 $60° = =
1 Ty T (eereg)

Introduction of Trigonometry

Chap 8
_ sin® _ sin60°
RHS = 1+ cos® 1+ cos60°
_ vs :\23 1
+1T1 T8
RHS = LHS

Hence, relation is verified for 8 = 60°.

76. If tanA+cotA=2, then find the wvalue of
tan®A 4 cot?A.
[Board Term-1 2015]
We have tan A+ cot A =2

Squaring both sides, we have

(tanA + cot A)2 = (2)2

tan’A + cot’A + 2tan Acot A = 4

1
tan A

tan’A + cot’A + 2tan A X =4

tan’A + cot’A+2 =4
tan®A 4+ cot’A =4 —2
tan’A + cot’4 =2

7. If cosf + sin® = v/2 cosh,
cosf — sin® = v/2 cos.

show that

[Board Term-1 2011]

We have cos0 +sin® = +/2 cos

We have sin® =+/2 cos® — cos
= (x/§ — 1)cos®
= (ﬁ — 1)(/§+ ) cosf
(V2 +1)
Thus sin® = «/514- 10059

(«/5 +1)sin® = cos®
V/2sin0 +sin® = cosd
cos® —sinf =+/2sin0 Hence proved.

sin A
1—cotA

cos A
1—tanA

78. Prove that : =sin A + cos A.

sin A

_ cosA
LHS + 1—cotA

T 1—tan4d

_ _cosA i sin A
17(5111/4) 17(cosA)

cos A sin A
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sin?A
sinA —cos A

cos’A
cosA —sinA

_ cos’A _ sin®A
cosA—sinA cosA—sind

cos’A —sin’ A
cos A —sin A

(cos A —sin A)(cos A+ sin A)
(cos A —sin A)

=cosA+sind
=sinA+cosA
= RHS
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79. In AABC, ZB=90°, BC=5 cm, AC— AB=1,

1+4sin C

Evaluate : T4 cos O

Ans : [Board Term-1 2011]

As per question we have drawn the figure given below.

A

r+1

B 5cm C

Introduction of Trigonometry
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AC—-AB =1

80.

81.

Let AB = x, then we have
AC =z+1
AC* = AB*+ BC*

Now
(z+ 1} =2+ 52
24+2c+1 =22+25

20 =24
T :%:12 cm

Hence, AB =12 cm and AC=13 cm

; _AB _ 12
Now sin ' =10 =13
_BC _ 5
cosC =76 =13
l+sinCc 1+35 2 925

._cosA  sinA _ o
Prove that : Trtand 14cotd— cosA —sin A
Ans : [Board Term-1 2016]
cosA  sind
1+tanA 1+cotd
_ cosA  sind
- sin A cos A
1+ cos A 1+ sin A
___cos’A __ sin’A
cosA+sinA sinA+cosA
_ cos’A — sin’ A
(sin A + cos A)
(cos A+ sin A)(cos A —sin A)
o sin A + cos A
=cosA —sinA Hence Proved.
If bcosO = a, then prove that
cosecH + cot =, / [l;i_—g'
Ans : [Board Term-1 2015]
‘We have bcosh = a
or, cosf = %
Now consider the triangle shown below. h166
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A

b b —a’
-
B a C
AC* = AB*— BC*
or, cosf z%
b —

Now

b a
cosec) = ——— coth = ———
Vi —d’ V- d
b+ a

_ _ /b+a
cosecH + cot = T2 Vi—a

sin0 — 2sin’0
2cos® — cosf
Ans : [Bard Term-1 2015]

82. Prove that : = tan6

sinf(1 — 2sin® )

sinf — 2sin’0 (

cose(Z cos’0 — 1)
(
(

2cos® — cos®

sinO(sin’0 + cos’0 — 2sin? 0)

cos0(2 cos’0 — sin’0 — cos® 9)

_ tan 9(cos 0— sinze)
(cos®0 — sinze) e
= tan® ! ;
Ok
h167
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83. When is an equation called ‘an identity’. Prove the
trigonometric identity 1+ tan®’A = sec?4.
Ans : [Board Term-1 2015, NCERT]

Equations that are true no matter what value is
plugged in for the variable. On simplifying an identity
equation, one always get a true statement. Consider
the triangle shown below.

Introduction of Trigonometry

Chap 8

H
P
A
B
P _H x|
Let tanA = B and sec A = 5 3:"'
I —PiB h168
2 2
Now 1+tan2A:1+<%>:1+%
_B+P_H
B B
_(HY
=(5)
=sec’A Hence Proved.
: - 2 1—cosf
84. Prove that : (cote cosec@) =1 cosh
Ans : [Board Term-1 2015]
cosf 1

cot — cosect = snd s

sin®  sin6

~(“ha )

(cote — cosec 6) (COSG .1 >2

(170059)2 . 1
T [[sin0 + cos?@ = 1]]

(1 — cos@)2

(1 (1 — cos’0) 0)

(L —cosB)(1 — cosb)

(1 — cos 6)(1 + cos 6)
_1—cosH
=1 cosh Hence Proved.

85. Prove that :
(cosec@ — sin 6)(se06 — cos 6)(tan9 + cot 6) =1
Ans : [Board Term-1 2015]

LHS = (cosece — sin 6)(5609 — oS 9)(tan6 + cot 6)
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/1 . 1 sinf , cos@ 88. Prove that :
o (sin@ Sme)(cos@ COSG)(COS@ + sin@) 1 11 1
- ) - ) cosecA —cotA sinA ~ sinA  cosec A+ cot A”
(1 —sin“0\/1 — cos“0\/sin“0 + cos 0
~ | sin® cos0 sin 6. cos0 [Board Term-1 2011]
2 9 1 1 1 1
cos™® _ sin“0 1 . _ - _
= simb < cosh < <sin 0 cos 9) [sin*0 + cos*6 = 1] cosecA—cotA sinA  sinA  cosecA+cotA
. 1 1 1 __1 1
= cosfsinf X Sinfcos0 CosecA—cotA+cosecA+cotA sinA+sinA
86. Show that : 1 + 1 __2
cosecd — tan (90° — 6) — sin’0 + sin(90° - 6) cosecA —cot A ' cosecA+cotA  sind
[Board Term-1 2013] cosec A +cot A+ cosecA —cotA _ 2
(cosec A — cot A)(cosec A + cot a) sin A
cosec’d — tan? (90° — )
2 cosec A 2
= cosec’0 — cot?0 cosec’A —cot’ A sind
_ 1 cos’0 L 9
sin’0  sin’0 1 ~ Sind
_1—-cos®0 _ sin’0 ) )
sin’0  sin’0 T Hence Proved.
=1 89. If sech = z+ L prove that secf+ tan® = 2z or, -
.9 5 [Board Term-1 2011]
= sin“6 + cos0
= sin?0 4 sin? (90° — ) We have sec = z+ ﬁ (1)

Hence Proved

Download 15 Years Previous Years Chapterwise

Question Bank Free PDFs For all Subject from
www.cbse.online

. _cosec’®  cosec’® 2
87. Prove that : cosech -1 cosecf 1 — 2sec”0
[Board Term-1 2013]
‘We have
cosec?0 cosec’d 2 1 1
cosecO— 1  cosecO+ 1 %€ 9[ 11 N Lo+ 1]
7 2 sinf  sinf
= cosec 9[1 —sin® 1+sinf
1 . [ +sind)—(1—sinb)
“sin?0 " (1 - sin6)(1 + sind)
1 2sin 0
"~ sinB|1 — sin?0
= 22 = 2sec’ Hence Proved
cos

Squaring both side we have

sec’ = 27+ 2x 1612 hi7a
L tan®h =2+ L+ g
tanze—a;z—&- +@—1
=7+
=2 2m41$+ﬁ

Taking square root both sides we obtain

tanf = i(:zc— L)

4z
Now tan® =z — - (2)
4z
OV U S
or tanf = <:L’ 43:)7 T+ 4z (3)

Adding (1) and (2) we have
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tan0 +sec = 2z

Adding (1) and (3) we have B (cose + sinO)(c0826 + sin’0 — sinOcos 6)

(COSO + sinO)
1 1 1
secO + tanf = 17 Tz = 9z Hence proved. — (1 —sinfeos 6)
. sinb —cosO | sin®+ cosf _ 2 30 _ sin’0
90. Prove that : & 67 cos6 T sinb—cosd 2sin’0 — 1 Y = Cgse — 336

[Board Term-1 2011]
(cos@ — sin 9)(00529 + sin’0 + sin O cos 6)

(cos 0 — sin 9)

_ sin® — cos0O |, sin6 4+ cos6
LHS = sin® + cos® ' sin® — cos0

P ) X = (1 +sinBcosb)
_ (slne Cos 6) + (sm@ + cos 6)

sin?0 — cos?0

Now given expression

(sin”0 + cos®8) — 2sin B cos O + (sin®0 + cos’0) 4 2sinBcos O X+Y = cos™0 + s%n'ge cos’0 — s@nge

= Sin%0 — (1 sin’0) cos 6+ sin6 cosf — sin 6
_ 141 :(1—sin@cos@)—i—(l—&—sin@cos@)
~ sin%0 — 1 + sin%0

St +sin [=]xhE ] =2 —sinfcosO 4+ sin6cos6
_ 2 _
T 2sin®0—1 RHS & =2 = RHS Hence Proved.
h175

Hence Proved.
93. Express : sin A,tan A and cosec A in terms of sec A.

91. If zsin’0 + ycos’d =sinfcosd and xsin® = ycoso, [Board Term-1 2011]

prove that 2° + y* = 1.
(1)  sin®A+cos’4d =1

sind =+v1—cos’A

[Board Term-1 2011]

We have 2 sin’0 + ycos’0 = sinfcosh (1)
1
and zsin® = ycosb = T sec’A
or, T = ys(;?lsge (2) . \/secQA — 1 Vsec’A—1
N sec’A sec A
Eliminating z from equation (1) and (2) we obtain,
2 tan A :M:sinAsecA
Losesinse + ycos®0 = sinfcos @) cos 4
sin@
/ 2
ycos0sin’0 + ycos’0 = sinfcos0 = % X sec A
.. 9 92 —
ycosB[sin’0 + cos™] = sinBcos6 — Jsed?A -1
sin’0 + cos’0) = sin @ .
v ) (3) cosec A = siiA = se2cA
y =sinb .(3) Vsec!A — 1
Substituting this value of y in equation (2) we have, 94. If sin® + cosh = +/2, then evaluate tan + cot#.
£ — cosh ) [Board SQP 2018]
Squaring and adding equation (3) and (4), we get We have sin6 4 cosh =2
. . O30
241y’ =cos’d+sin’0=1 Hence Proved. Squaring both sides, we get i “.'i'
) . . . ; 2 _ 2 OfoEges:
92. Prove that cos’0 +sin®0 | cos’0 — sin’0 (sinf + cosO) = (ﬁ) h1ga

cosf +sind cosf —sind [Board Term-1 2011] sin®0 + cos’0 + 2sinfcosh = 2

cos*0 4+ sin®0 1+ 2sinfcos® =2
~ "cosO +sin0
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2sinfcosh 2-1=1 96. If secO = z+ ﬁ, z % 0 find (sec6 + tan).
1 —9 Ans : [Board 2019 Delhi]
sin 0 cos 0
Now tan0 + cotd = sin 0 0989 We have sech = r+ L
’ cos®  sinf 4z
_ sin®0 + cos’0 Since, tan?0 = sec’0 — 1

cosfsin 6

f— ; p—
cosfsin 0

Don’t Take Printout of This PDF. Buy Hard Book With
Video at Price Less than Price of Printouts.

CLICK TO BUY HARD BOOK

FOUR MARKS QUESTIONS

95. If sin® + cos0 = v/ 3, then prove that tanf + cotd = 1

Ans : [Board 2020 Delhi Standard]

We have sin +cosd =3
Squaring both the sides, we get

(sin 6 4 cosh)? = (v/3)?
sin®0 + cos’0 + 2sinfcos® = 3

1+ 2sinfcosf =3
2sinfcosh =3 -1 =2

sinfcosfh =1 (1)
Now tan0 + cot® = sin 0 cps@
cosf = sinf
_ sin0 + cos?0
sin 6 cos 6
or tan® + cot0 :.;
sinfcos6

Substituting the value of sinfcos6 from equation (1)
we have

tan® + cot0 :% =1

Hence, tanb + coth =1

97.

98.

Substituting value of sec® we have

tan’0

tan6

1
+ _
_<:z: 496)
When sec = :r+L and tanf = :z:—L we have
4z 4x

secO + tan® = <x—|— L)—k(ay—L) =92z
4z 4z

When sect = w—l—L and tan0 :—<x—i> we have
4x 4x

_ AN f (1
secO + tan0 —<a:—|— 4x>+{ <x 4x>}

IR S
—x+4$ $+41:

_2 _ 1
T 4x T 2z
If sin A :% calculate sec A.
Ans : [Board 2019 OD]
3 [=] 34k [5]
We have sinA = 1 o
[=]
h299
Now cos’A =1 —sin’4
24 1 (3Y 1.9 _ T
cos’A =1 <4> =1 16 — 16
cos A :ﬂ
4
_ 1 _ 4
Thus secA = cosA= /7
. tan® cotf
Prove that: T cotd T 1= tand — 1 + secH cosec
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[Board 2019 OD]

tan® ﬁ
_ 1T 1 —tan6

tanf

coth
1— tan6 1

tan0
1—cotb

_ _tan’d 1
tanf —1 ° tanf(1 — tan0)

_ tan®0 1
tan®—1 tan6(tan®—1)

__ tan’0—1
tanf(tanb — 1)

(tan0 — 1) (tan®0 + 1 + tan0)
tan(tanf — 1)

_ tan’0 4+ 1 + tan®
tan®

= tan0 4 cot0+ 1

sin® |, cosO

T cosO " sind +1

<2 2
_ s1n.9—|—cos 6+1
sin 6 cos 6

1
sinfcos0 +1

= cosecOsecO + 1
=1+ secBcosec 6 Hence Proved

sin 0 —9 sin 0
cot 0 + cosecO cot — cosec

[Board 2019 OD]

99. Prove that:

. sin 0
LHS = cot 0 + cosec0

sin® __ sin’0
cosf 1 -
+4y  cosb+1

sinf

1 —cos?® (1 —cos)(1+ cosb)

T cosO+1 cosO+1

=1—cosH (1)

RHS = 2 4 — S0

Now, cot — cosecO

sin 6

=2+ 1 =

sinf sinf

1—cos’® _ ., (cos’@—1)

2+ cosf—1 =2 (cosf—1)

(cos® —1)(cosb+1)
= 2—

cosf —1

=2—(cosf+1) =1—cosb

Introduction of Trigonometry

Chap 8

= LHS Hence Proved

100.Find A and B if sin(A+2B)="% and
cos(A+4B) =0, where A and B are acute angles.

[Board 2019 OD]
We have sin(4+2B) = @
sin(A + 2B) = sin60° (Sin60° = 73>
A+2B =60° (1)
Also, given cos(A+4B) =0
cos(A +4B) = cos90° (cos90” = 0)
A+4B = 90° . (2)

Subtracting equation (2) from equation (1) we get
—2B =-30° = B =15
From equation (1) we have ElgE
A+2(15°) = 60° o
A =60° —30°
= 30°
Hence angle A = 30° and angle B = 15°.

4sin — cos6+ 1
4sin0 + cosf — 1

101.If 4tan6 = 3, evaluate (
[Board 2018]

EiR3E

We have 4tanb =3 = tan0 :%

4

We know very well that if tanf = %, then

g3 _4
sin 6 =% and cosf = 5

Substituting above values in given expression,

4sin—cosf+1 4xE-2+1 13

4sin@+cosb—1 4 x2i+2-1 11

102.Evaluate :
tan?30°sin 30° + cos 60°sin’90° tan?60° — 2 tan 45° cos*0° sin 90°
[Board Term-1 2015]
tan?30°sin 30° + cos 60°sin’90° tan?60° — 2 tan 45° cos*0° sin 90°

:<%>2><%+%><(1)2x(\/§)2—2>< 1x12x1
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1 1.1 _
—3><2+2><3 2
1.3 5 _149-12 2 _ 1
=6t 2"  T76 3
103.Given that
_ tanA+tan B
taH(A_FB)il—tanAtanB’

find the values of tan75° and tan90° by taking
suitable values of A and B.

[Board Term-1 2012, NCERT]

_ tanA-+tan B
We have tan(A + B) =1 tanAtan B
235
(i) tan 75° = tan(45° 4 30°) EI_&%%;
_ tan45° 4+ tan 30° h145

~ 1 —tan45°tan 30°
_ L+ «13 _ \/g-i- 1
1-%=  V3-1
(V3 +1)(vV/3 +1)
(V3 -1)(vV/3 +1)

_3+2/3+1 _4+2V3
3y-qy 2

=243

Hence tan75° = 2+ /3
(ii) tan 90° = tan(60° + 300)

_ tan60° 4+ tan 30°
1 — tan60°tan30°

/§+§:\/§

T1-Vax Lt 0

Hence, tan90° = oo

104.Evaluate :

sin?30° cos?45° + 4tan30° + %Sin 90° — 2cos?90° 4+ 21—4

[Board Term-1 2013]

[=], 132 [m]

R
h146

sin®30° cos?45° + 4 tan®30° + %sin 90° — 2 cos?90° + i
(1Y /LY 1V Lqe_ 1
=(2) *(7z) *4(v5) T2 20+ g

11 Iy,1,. 1 1.4, 1 1
_4<2>+4<3>+2+24_8+3+2+24
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343241241 _ﬁ_Q
B 24 24
105.Evaluate : 4(sin"130° + cos460°) — 3(005245 — sin2900)
[Board Term-1 2013]

4(sin’130O + cos'160°) — 3(008245 — Sin290°)

o

—gf2\_g(_ly 1. 3 _4_
=4(15)-3(-3) =3+ =2 =2

106.If 15tan’0 + 4sec?d = 23, then find the value of
(sec + cosecO) — sin?0.
[Board Term-1 2012]

We have  15tan’0 + 4sec’0 = 23
15tan’0 + 4(tan29 +1) =23

15tan®0 + 4tan’0 + 4 = 23

19tan®0 =19
tan® = 1 = tan45°
Thus 0 =45°

Now, (sect + cosecy — sin’0

= (sec45° + cosec 45° — sin’45°
( )
—(V2+V2F (LY

(V3 +42) - (-

=(2v2) - 1=1
107.If V'3 cot?0 — 4cot O ++/3 = 0, then find the value of
cot?0 + tan’0.

:8—

Do —

[Board Term-1 2012]

We have V3 cot?0 —4cotO++v3 =0

Let cot® = z, then we have

V3r—4z+v3 =0
V37#—-3z—z+v/3 =0
(z—v3)(V3z—1) =0

1
r =+v3 or —
v3

cot® =+/3 or coth =

1
Thus ——
V3
Therefore 6 = 30° or 6 = 60°
If 6 = 30°, then

Add 9461443210 or 9530143210 in Your Class Whatsapp Group to Get All Subject Free PDFs.


https://ncert.info/h144
https://ncert.info/h145
https://ncert.info/h146
https://ncert.info/h147
https://ncert.info/h148
https://ncert.info/h149
http://www.cbse.online

For More Subjects visit www.cbse.online

Page 250 Introduction of Trigonometry Chap 8
cot?30° + tan*30° :(\/5)24'(%)2 A+B—C =30° (1)
1
and cos(B+ C'— A) = ——= = cos45°
5110 ‘ )=V
If 0= 60°, then B+ C-A =45° -(2)
c0t260° - tan’60° — (L>2+(\/§)2 Adding equation (1) and (2), we get
3 2B =75° = B =37.5°
= % +3= % Subtracting equation (2) from equation (1) we get,

108.Evaluate the following :
2c0s*60° + 3sec’30° — 2tan?45°
sin?30° + cos?45°

[Board Term-1 2012]

1y 2\ 2
20s%60° 4 3sec’30° — 2tan’45° _ 2G)+ 3( v ?) 2(1)
sin”30° 4 cos*45° (3) +(4 )2

Tt % h150
. tan 6 cotfh
109.Prove that : T—cotd T T—tan® — 1+ tan6 4+ cot 6.
[Board Term-1 2012]
tan 0 coth —_ tanb i
1—coth 1—tan® 1—m1ne 1 —tan6
_ tan’0 1
" tan0—1 (1- tane)tane

_tan’0 1
" tan0—1 (tane—l)tanﬁ

_ tan®9—1
B (tan@ — 1)tan6

_ (tane — 1)(tan26 +tan® + 1)
(tan@ — 1)(tan6)
O30

_ tan®0 4+ tanO+ 1
o tan 5

h152

=tan0+ 1+ cot

Hence Proved.

110.In an acute angled triangle ABC' if sin(A+ B- ()= 1
and cos(B+ C— A)= %2 find ZA,£B and £C.

[Board Term-1 2012]

We have sin(A+B— C) :%:sin?)oo

2(A — C) =—15°
A-C =-175° .(3)
Now A+ B+ C =180°
A+ O =180° — 37.5° = 1425°  ..(4)
Adding equation (3) and (4), we have

24 =135° = A =67.5°

and, C =T75°

Hence, ZA =67.5°, £ B=37.5°£2C="75°
111.Prove that b*2° — a’y* = oV’ if :
(1) = asech,y = btanb, or

(2) z= acosech,y = bcot
[Board Term-1 2015]

(1) We have z = asect,y = btan0,

ElEEE
2
iQ = sec’f, % = tan’0 b
a
12 ) ( |-1185
or, —2—% = sec’d — tan’0 = 1
a
Thus Vit — d*y = a’ b’ Hence Proved

(if) We have = a cosec,y = bcot 0

P 2
% = cosec?, % = cot?0
P 2
%— % = cosec’® —cotf =1
Thus Vo' — dy' = a*b’ Hence Proved
112.If  cosecO —cot® =+/2coth, then prove that

cosec + cot § = v/'2 cosec.
[Board Term-1 2015]

We have cosech — cot® = /2 cotd

Squaring both sides we have

cosec’0 + cot’0 — 2cosechcot§ = 2cot?0
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cosec’ — cot’® = 2cosecfcot 0
(cosec 0 + cot 6)(cosec 6 — cotf) = 2cosectcot §
(cosec — cotf = V2 cot 0)
(cosec + cot 9)«/5(:0‘5 0 = 2cosecBcot 6
cosecO + cot® = /2 cosecd

Hence Proved.

Don’t Take Printout of This PDF. Buy Hard Book With
Video at Price Less than Price of Printouts.

CLICK TO BUY HARD BOOK

113.Prove that :

cot®0sin®0 tan®0 cos®0 _ secBOcosect — 1
(cos 0 -+ sin 9)2 (cos 0 + sin 6)2 cosecH + sec6
Ans : [Board Term-1 2015]
cot®0sin®0 tan®0 cos0 FEIW' =
cos0 4 sin®f = (cosO -+ sin0OY
=
B fi:fg X sin®f % X cos’0 h187
- (cosB+sin@) * (cos + sinfy
_ cos®0 sin’®0
(cosO + sin 6)2 (cosO + sin 6)2
(cos@ + sin 6)(cos26 + sin’0 — sinBcos 0)
- (cos0 + sin 0y
_1—sinfcosH _ el b
" cosO+sinf® T cosb 4 sind

cosfsinf cosfsinf

__cosecBsecH — 1
cosec + secH

- Jsech—1 \/sec(ﬂ—l _
114.Prove that : \/sece—i— 1 + b _1 = 2 cosec .

Hence Proved

Ans : [Board Terim-1, 2012, Set-9]

\/sec9—1+\/sec9+1 _ (secB— 1)+ (secb+1)
secO + 1 sech—1  /(sec+ 1)(sec— 1)
__ 2sech _

Vsec?d —1  v'tan®0

_ 2secO _ 2sec
tan

B 1 cosb

=2X cosf X sin 6

- 1

=2X sin 0

= 2cosect Hence Proved

Introduction of Trigonometry
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tan® +sinf _ secO+1

115.Prove that : tand —sinh — sech—1°

Ans : [Board Term-1 2012]
We have tan0+sin® _ %:g) + s%ne
tan® — sin0 st — sinf
sine(mlSe +1)
osinf(p — 1)
_secO+1
secO — 1
Hence Proved.
. cosec A cosecA 2
116.Prove that : cosoc A —T1 T cosec A+ 1= 2sec” A
Ans : [Board Term-1 2012]
cosec A cosec A
cosecA—1  cosecA+1

cosec’ A + cosec A + cosec’> A — cosec A

(cosec A— 1)(cosecA + 1)

__2 cosec’ A _2 cosec’ A
cosec’A — 1 cot’A
2 s 2
_swd _ _ 2 sin“A
::zﬁ sin?A * cos’A
= 22 = 2sec’ A Hence Proved.
cos A
p—1
117.1f cosect + cot§ = p, then prove that cosf = P
p
Ans : [Board Term-1 2016

p’—1  (cosecH+cotfy—1
p’+1  (cosecO+cotOy + 1

_ cosec’d + cot’0 + 2 cosechcot O — 1
cosec’0 + cot’0 + 2 cosecOcot O + 1

_ 14 cot’0 + cot’d + 2cosecOcotf — 1
cosec’0 + cosec’d — 1 + 2cosecHcot 6 + 1

2 cot 9(cot 0 + cosec 6)
" 2cosec 9(cosec 0 + cot 9)

__cosH

== X sinf® = cos6
sin 6

118.If acos®+ bsin® = m and asin® — bcos® = n, prove
that m*+n’ = a* + b’

Ans : [Board Term-1 2012]

‘We have

m’ = a’cos’0 + 2absinOcosh + b*sin®0 ...(1)
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and, n’ = a’sin’0 — 2absinBcosH + b’cos’d ...(2)
Adding equations (1) and (2) we get
m’+n’ = a’*(cos’0 + sin’0) + b*(cos®0 + sin’0)

= a’(1)+ (1)

— a2 4_ b2
119.Prove that : cos”0 sin”0 =1+ sinfcos6
' "1—tan®  sin® — cosH ’
[Board Term-1 2012]
cos’0 sin®0
1—tan6 ' sinf — cosH
. Ol=H0]
_ COSZQ 4 sin®0 Pl
1—% sin® — cos ictas
) ) h193
cos®d sin’®0

cosf —sin® cos® —sinf

_ cos’0 — sin®0

" cosO —sinf

(cos® — sin 6)(cos29 + sin”0 + sin 6 cos 0)
(cos 6 — sin 6)

=1+sinfcosb Hence Proved

120.If cosO+sinf = p and secB + cosecH = ¢, prove that
apr’—1)=2p
[Board Term-1 2012]

We have cos0+ sin® = p and sec + cosecb = ¢
q(p* — 1) = (secB+ cosec)(cos 4 sin O — 1]
= (secB + cosec 9)((?0829 + sin®0 + 2sinfcos® — 1)

= (secf + cosece)[l + 2sinfcosf — 1]
[

.l.;n-{E

> 2 sin 0 cos 9)
i
h194

sin 6 + cosd 2sin6cos
“cosOsind

= 2(sinb + cosh) = 2p Hence Proved.

121.0If z=rsinAcosC, y=rsin AsinC and z= rcosA,
then prove that o> + i+ 22 = ¢*
[Board Term-1 2012, Set- 50]

Since, 2 = r’sin’ A cos® C
P = r’sin’Asin®*C
and 2 = r’cos’A

Introduction of Trigonometry

Chap 8

74y’ + 2= r’sin A cos’ C+ rsin’ Asin® C + r’cos’ A
= 7251112/1(0052 C+ sin’ )+ rcos’ A

= ’sin’A + r*cos’ A
= 7‘2(sin2A + COS2A)
=7 Hence Proved.
. 14 sin® 1—sin®
122.Prove that: =<0 1m0 — 2secH.

[Board Term-1 2012]

1+sin \/1—sin9

1 —sin® 1-+sin®
B (1 + sin@) (1 + sin@) (1 - sin@) (1 - sin@)
=4/ (T=sin6) * (T +sin0) "4/ (I +smb) < (I—sind)

(14 sinfy \/(1 — sinfy
(1 — sin29) + 1 — sin’0

\/(1+sin9)2 \/(1 — sin 6y T il
o cos?0 + cos’d N

~14sin® , 1 —sin® _14+sin64+1—sin6

~ cos0 cos® cos0

—_2 = 2sech Hence Proved
cos 0

123.Prove that

(1 —sin® + cos 9)2 = 2(1 + cos0)(1 —sin0).

[Board Term-1 2012]
(1 —sin0 + cos Oy
=1 +5sin’0 + cos®0 — 2sin® — 2sinfcosO + 2cosd
=1+1—2sin6—2sinBcosB+ 2cosHh

=2+ 2cosh —2sinh — 2sinBcosO

= 2(1 + cos@) — QSine(l + cose)

(1 + coaO) 2 2sin6

Hence Proved

)
2(1 + cos 9)(1 — sin 9)
1
1

124.Prove that : tanO4secO—1 _ secO + tan0
tan® — secH —

[Board Term-1 2012]
tan® + sec — 1 Bk
tan® — secO+ 1 e

h198

(tane + sec 9) - (56029 — tanze)
tan® —secO+ 1

B (tane + sec 9) - (sece — tan 6)(5609 + tan 9)
B tan® —secO + 1
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(tan + sec0)(1 — sech + tan0)
tan® — sec + 1

= tan0 4+ secO Hence Proved

125.Prove that :
(sine + cosec 9)2 + (cos@ + sec 9)2 = 7 + tan’0 + cot*0 cot?0
[Board Term-1 2012]

[OReeA10]
; 2 2 i :
(sm@ + cosec 6) + (cos 0 + sec 9) =
= sin’0 + cosec?d + 2sin 0 cosec O + cos*0 oo
+sec’® + 2cosBsech

= (sin26 + COSZG) + cosec?0 + 2 + sec?0 + 2
=14 (14 cot’0) + 2 4 (1 + tan’0) + 2

= 7 + tan’0 + cot’0 Hence Proved
126.If sin = —5—— and d > 0, find the value of cos®
/2 dQ ’
and tan®. o
[Board Term-1 2013]
We have sinh =—C
v+ &
Now cos’0 =1 —sin®0
_({__ ¢ ¥
(v c+ d& >
2
=1--_-<
4+ d
_ c+d -7 _ &
A+ & A+ &
d
Thus cost) = ———
v+ &
__c
. _sin® _ VAE+ P _cC
Again, tanf = cosh = 4 =14
v+ &
Thus tan6 :§

1
127.If tan® = ——,
V5

2 2
1) Evaluate : cosec 0 — sec”0
(1) Evaluate cosec’0 + sec?0
(2) Verify the identity : sin®0 + cos’0 = 1
[Board Term-1 2012]

1
We have tan® = —
V5

We draw the triangle as shown below and write all

Introduction of Trigonometry

Page 253
dimensions.
A
V6
1
o 0
B /5 C
1 EEEE
Now cotf = =5 ]
tan®
[=%:
h201
. 1
sinf = —
V6
V5
cost) ==
V6

(1) cosec’d — sec’d  _ (1+ cot’8) — (1 + tan®0)
cosec’0 + sec’d (1 + cot’0) + (1 + tan’0)

cot’0 — tan’0

~ 24 cot? + tan0
_ () -3y
2+(V5) + ()
_ 5-% _25-1_24_2
72—!—54—% “35+1 36 3
2
(2) $in’0 + cos?d = (— 2+ V5
6 6
_1,5_6
6766
=1 Hence proved.
128.If Sece—l—tane =p, ShOW that Sece—tanez%,

Hence, find the values of cosf and sin®8.
[Board Term-1 2015]

We have sech+tanf =p (1)
1 _ 1 (secO — tan®)
Now P sech+tan® ~ (sech — tan0)

— secd—tand _ g tang

sec’ — tan’0
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or = secH — tan® (2)

ST

1 i 2
sinAcos’A  sin Acos A

Solving sect+ tan® = p and secf — tanf = %, )
sin A cos A

2
secO :l<p+%>:p +1

2 2p = (1 + sec A cosec A)2 Hence Proved
Thus cosh = 22;0 131.If (sec A+ tan A)(Sec B+ tan B)(Sec C+ tan C)
p+l = (secA — tan A)(secB — tan B)(sec C — tan C)
and tan0 — l(p B l) _ p’—1 Prove that each of the side is equal to % 1.
2 p 2p [Board Term-1 2012]
2 .
and sin® = tan0cost = F5—— We have
p+1
(sec A+ tan A)(sec B+ tan B)(sec C+ tan C)
- o _ sech+1
129.Prove that : (cosect + cot 0y = sech—1 = (sec A — tan A)(sec B — tan B)(sec C'— tan ()

Multiply both sides by

2 el 2 2 . .
(cosec@ + cot 6) cosec 0 + cot 0 + 2 cosech. cot O (secA B tanA)(secB B tanB)(sec O— tan C)

_(1 2+C0892+2><1Xcose
(Sine) ( sin ) sinf " sinf or, (sec A + tan A)(sec B + tan B)(sec C'+ tan C') X
1 cos’0 | 2cosh (sec A — tan A)(sec B — tan B)(sec C — tan C)

sin’0  sin’0  sin’

, = (secA — tan A)2 (sec B — tan B)2(sec C —tan 0)2
_ 1+ cos’0 4 2cosf (I+ COSG)

sinZ0 1 — cos20 or, (sec’A — tan® A)(sec’ B — tan® B)(sec’ C'— tan’ C')

(1 + cos 6)(1 + cos 6)
1+ COSG)(l — cose)

= (secA — tan A)2 (sec A —tan B)2 (sec C — tan C)2

or,1 = [(SecA — tan A)(sec B — tan B)(sec C' — tan C')]Z

1+ cosH _]‘+seln'9

T 1—cos® 1

sec

or,(secA — tan A)(sec B —tan B)(sec C+ tan (') = +1

sech+1 132.If 4sin® = 3, find the value of z if

= Hence Prove. 5 3
sech—1 W+260t9:ﬁ+6089
sec’® — 1 z

[Board Term-1 2012]

130.Prove that :
(sin A+ sec A)2 + (cos A + cosec A)2 = (1 +sec A cosec A)2

[Board Term-1 2012] . 3
We have sinf = 1
LHS = (sin A + sec A)2 + (cos A + cosec A)2
] 1 \2 2 or, sin’0 = 12
:(SIHA+COSA)+<COSA+sinA> 0
Since sin’0 + cos? = 1, we have
2 1 sin A 2
_SlnA+COSZA+2cosA+COSA+ cos2ezlfsin29:1f%:%
1 cos A
++2=
A sin A
St cost = 4
— i QA 2A 1 1
s A+ cost A+ sin®A + cos’A 0
and tanp =Y —

4_‘&‘.:_\5:

_ 3

2 2
Thus /(mecg—_cote+2cot6:ﬁ+cos9
sec’h — 1 z

sin?A + cos’* A 9 sin?A 4 cos’A
sin® A cos® A sin A cos A
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1 J1
I XYL _

tanQOJr X 3
1, 2v1
tan9+ 3
Vi /T
3 3 4 =
47 =T _
1 =
3T
==

Thus x:%

Introduction of Trigonometry

133.Prove that sec’d + cosec’® can never be less than 2.

Ans :

Let sec’ + cosec’d = z

1+ tan®0+ 1 + cot’0 = z
2 4+ tan’0 + cot’® =z

2 + tan’0 + cot’0 =z

tan’0 = 0 and cot?0 = 0
Thus z > 2

Thus sec’0 + cosec?d >

2

[Board-Term 1 2011]

Hence sec?0 + cosec?0 can never be less than 2.

134.(a) Solve for ¢, if tan5¢0 =1

4

.. sino 1+4+cosdp
(b) Solve for ¢, if T+ cosd sng
Ans :
(a) tanbo =1
tanb¢p = tan45s°
50 = 45°
Thus o =9°
sin ¢ 14+cosd
(b) 1+ cosod sing 4
sin’¢ + (1 + cos 0y A
sing(l+coso)
sin®d + 1+ 2cosd + cos’d 4
sin ¢ + sin ¢ cos -
sin’¢ + cos’d + 1 + 2cosd —y

sin¢(1 + cosd)

24 2cosd
sin¢(1 + cos )

2(1+coso)
sino(1 + cos )

2 _
sing

sino = L

sind = sin30°

Thus ¢ = 30°

2

Page 255

135.If tanA+sinA=m and tanA —sin A = n, show

that m>— n*=4vmn.

Ans :
We have tanA +sin A =
and tanA —sin A =

m

n

[Board-Term 1 2009

m:—n’ = (tan A 4 sin A} — (tan A — sin Ay

= (tanQA + sin’A4 + 2sin A tan A)

—(tanQA +sin’A4 — 2sin A tan A)

= tan’A + sin’A + 2sin Atan A

—tan?A — sin?A + 2sin Atan A

=4gsin Atan A

4vmn = 4x/(tanA + sin A)(tanA — sin A)

=4+ tan’A — sin’A

sin’A

=4 —sin’A

cos’A

_ 4\/sin2A —sin®Acos’A

cos’A

_ 4\/sin2A(l - cosZA)

cos’A

_y /sin®A X sin’A
cos’A

_4sinA X sin A

cos A
= dsin A x S4
=4sin Atan A
Thus m? — n* = 4v/'mn
136.1f C((’)SS‘BX =m and (;?Islg

Hence Proved

show
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(m2 + n2)0082@ = n’.
Ans : [Board-Term 1 2010]
e 8]

cos cos o 2
We have =m and =7 =n h212
cos3 sin 3
m? =995 & ang p? = 08 &
cos™3 sin”3
2
cos“ o | cos“a
(m”+ n’)cos’3 = 5 == |cos’
cos sin“@
1 1
= cos’a 77+ cos’
cos“3  sin“B
02 2
simn“p + cos
= cos%cM cos”3
cos Bsin”f3
= cos’af —55——5= |cosB
cos“Bsin“B
_ cos’a
sin’B
=n’ Hence Proved.
137.1f 7cosecd —3cotd =7, prove that
7cot ¢ — 3cosecd = 3.
Ans :

We have 7cosecd —3cotd =7

7cosech — 7 = 3cot d
T(cosecd — 1) = 3cotd
7(cosecd — 1)(cosecd + 1) = 3cot d(cosecd + 1)
7(cosec’d — 1) = 3cot d(cosecd + 1)
Tcot’d = 3cot db(cosecd + 1)
Tcotd = 3(cosecd + 1)

Tcotd — 3cosecd =3 Hence Proved

138.Prove that : % = cosec + cot 0

Ans : [Board SQP 2018]

_ cos®—sinf+1
LHS = cos0+sinfh — 1

sinG(cos@ —sinf + 1)
o sinG(cos@ +sin@ — 1)

_ sinBcosH — sin0 + sin O
B sine(cose +sin® — 1)

_ sinfcos0 4 sinf — (1 — cos’0)
sin 9((:089 +sin6 — 1)

sinf(cos0 + 1) — [(1 — cos0)(1 + cos 9)]
- sin O(COSG + sin6 — 1)

(1 + cos 9)(sin9 — 1+ cos 6)
o sinf(cos0 + sinf — 1)

(1 + cos 9)((3056 +sinf — 1)
sin 6(c0s6 +sin6 — 1)

_ 1+ cos0
sin®

1 cosf

~ sin0 + sin©

= cosecO + cot® Hence Proved
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