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Chapter 13: Limits and Derivatives
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Short Answer Questions

Question 1

Coz2-9
Evaluate: lim
23 T— 3

Solution

Ans: Given:

_ i 3@ —3)
23 (x—3)

= lim(z + 3)
z—3

=3+3=6

Question 2

. 422 — 1
Evaluate: lim
etz 2z —1

Solution

Ans: Given:

. 422 — 1
lim ——
es1j2 2z —1

Then,
(22)° — (1)*
etz 2x—1

. 2z +1)(2z — 1)

z1/2 (2z —1)

= lim (22 +1)
z—1/2
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1
=2x = +1
><2—|—

=1+1

=2

Question 3

. Vr+h—yz
Evaluate: lim ——

h—0 h

Solution

Ans: Given:

v +h—z
lim ———

h—0 h

Question 4

Evaluate: lim
z—0 T

Solution
Ans: Given:

i (z+ 2)1/3 — 91/3
im

z—0 T

Then,

ExameElite - examelite.com

(z +2)"/° — 21/3

= lim
h—0

- lim

r—a

" —a”
=na
T—a

‘“h—0=>z+h—=zx

VaTh - &

h

(m + h)1/2 _ (.17)1/2

—0

= lim —————— (given)

(z + h)l/2 - (m)l/2

h—0

r+h—z

ot —ad"
- lim

(x+h)—=z zha T—a

1

= 51’7

1/2

= na

1
1

—1
= —X 2

[vh—=0=z+h— x|

2/z

n—1

examelite.com

Page 2 of 63



ExamElite - Textbook Solutions

(z + 2)1/3 _9l/3

:1'
o0 (z+2)— 2
1 = 1 1

— § X 23 — g X (2)72/3 }E}}l

1

=——5 l[z=20=z+2-72
3(2)

Question 5

(142’1
Evaluate: lim Y
=0 (1+2)" -1

Solution

Ans: Given:

o+’
].lIIl—2
=0 (1+x)" —1

Divide numerator and denominator by

(1+z)° -1
- lim — %
250 (14+2)° —1
T
(1+2)° -1
1+z)-1
a0 (14+2)"—1
(1+z)-1
(L) ()
lim

[=2]
X
—_

@ o
X
—_
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" — a”

r—a

=na

n—1

[cz2—=0=14+z—1]
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Question 6

Evaluate: lim @2+ :1:)5/2 —(a+ 2)5/2
T—a r—a

Solution

Ans: Given:

5/2 5/2
i (2+x)/ —(a+2)/

T—a r—a

Then,

Question 7

T — /T
Evaluate: lim vz .
z—1 \/E —1

Solution

Ans: Given:

. T—Z
lim —

z—1 x—]_

Then,
Then,
7
vz |(z)2 -1
pr— 1.
zliI} \/E -1
7/2
-1
= lim (@) lim \/z
rz—1 €T — 1 rz—1

ExameElite - examelite.com

-lim g (z)
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lim ——— f(CE) limf(a:)

T—a

($)1/2 -1 " zoa g(:l:) N liE)I(lzg($)

| = N~
— —
— —
N N
N~
AN

er—l|l\3|\1

|
\]

Question 8

. x2—4
Evaluate: lim

z=2 \/3x —2 — \/xr+ 2
Solution
Ans: Given:

22— 4

lim
-2 /3 —2—\z +2

Then,

(m2—4)\/3x—2+\/x+2)
= lim

22 (v3z —2 -z +2)(v/3z -2 — Vz +2)

22 —4)(V3z—2+Vr+2
:lim( ) D) 2 ! [ (a+b)(a—b)=a® b
=2 (B2 —=2)" — (VT +2)

(2 —4) (V3z =2+ Vz +2)

:}glig Bz —2) — (z+2)
(2 —4) (VB -2+ \/z +2)
= lim 3z —2-7z— 2
(2 —4) (VBr =2+ VT 12)
= lim 2z — 4
. (@+2)(z-2)(V3z -2+ vz +2)
T 2(z — 2)
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(z+2)(v3z -2+ +Vz+2)

= l.

o2 2
2+ 2(/6-2+v2F2)
o 2

4(2 + 2)

2
Question 9

. i —4
Evaluate: lim

V3 22+ 34/22 — 8
Solution

Ans: Given:

zt—4

lim —mMM———
e—v3 22 + 32z — 8

Then,

lim 2’ —4

ov2 2+ 32z — 8
(22)" - (2

= lim

o2 2?4 3V2z - 8
. (2> —2) (2* +2)
e—vZ 22+ 4v/22 — /22 — 8
. (z—V2)(z +v2) (22 +2)
evZ T(z 4+ 4,/2) — V2(z + 4V2)
. (z — V2)(z + V2) (22 + 2)
v (2 —V2)(z +4V?2)
(2 +v2) (2 +2)
wi}nx}i (z+4V2)

(x/i+ x/i) [(x/ﬁ)2 +2}

(vZ+ava)

_2v2(2+2)
-

8
5
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Question 10

Coz2T =225 +1
Evaluate: lim ———
21 23 — 3x2 + 2

Solution

Ans: Given:

oot =225 41
lim <o o
z—1 x° — 3x° + 2
Then,

. ' — b — b +1
= lim
=1 3 — 22 — 222 + 2

2 (22 —1) —1(2° - 1)

= lim

es1 2z —1)—2 (22 - 1)
On dividing numerator and denominator by (z — 1), then

z° (m2 - 1) 1 (m2 - 1)

(z 1) (z-1)

= lim
a1 z?(x—1) 2(22-1)
(z —1) B (z—-1)
5 _
limx5(x+1)lim<m !
el z—1\ x—1
B lim 22 — lim(x + 1)
z—1 rz—1
1x2-5x(1)*
o 1-2x2
_2-5
1-4
-3
=—= 1
Question 11
. Vit — 123
Evaluate: lim 5 .
z—0 T
Solution
Ans: Given:
_ V1+ad—V1—ad
lim 5
z—0 T
Then,
. NI+ —V1I-ad
= lim > (given)
z—0 X

Rationalise with v'1 + 23 + v/1 — 3

ExameElite - examelite.com
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. V1I+23—VI-23 V1+23+ V123
= lim .

z—0 x?

Ly (1+2%) — (1-42%)
70 g2 (\/1+a:3+\/1—1:3>

V1+a2+v1—a

. 1+2°—1+2°
= lim
220 42 (\/1+m3+\/1—m3)

. 23

= lim
w20 g2 (\/1+w3 +V1 —m3>
. 2x

= lim

e0 (\/1+w3+\/1fm3)

(given)

=0
Question 12
Evaluate:
. z3 +27
zin}3 $5 =+ 243
Solution
Ans: Given:
lim 7:23 27
e—3 x® 4 243
Then,
i z3 + 27
= lim —————
z——3 xd + 243
x® 427
T k.
- z——3 9.’15 + 243
z+3
2’ — (-3)°
e ()
= lim
z==3 g5 — (—3)°
z—(-3)
o 2= (23)
im
oy @ —(-3) f ()
@b —(=3)° | g2
lim
rz——-3 T — (—3)

ExameElite - examelite.com
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Question 13
. 8x —3 422 +1
Evaluate: lim — .
es12\ 22 —1 422 -1
Solution
Ans: Given:

lim 8z —3 422 +1
r—1/2 2z — 1 4(E2 -1

Then,

_ 8xr—3 4z24+1 .
im | — — 2?1 (given)

z—1/2
o[B8z —3)(2z+1) - (42® +1)
= lim 5
2—1/2 (4% — 1)
. [162® 4+ 8z — 6z —3 —4z® — 1
= lim
z—1/2 | 422 — 1
. [1222 422 -4
= lim | ————
eo12| 4z -1
2 (63:2 +z— 2)
= lm ————~
z—1/2 4z? — 1

2 (62® + 4z — 3z — 2)

= lim

z—1/2 4z2 — 1

. 2[2z(3z+2) — 1(3z + 2)]

= lim 5
z—1/2 4x? — 1

o 23z +2)(2z —1)]

im 5 5
=12 (22) - (1)

2(3z + 2)(2z — 1)

= lim

e-1/2 2z —1)(2z +1)

ExameElite - examelite.com
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2(3z +2)

e—1/2 2 —1

2(3 1 2
Xg—‘-

1
2x —+41
2 +
3
=—+2
2 +
B 7
T2
Question 14
Find ‘n’, if
z" — 2"
lim —— =80, ne N
rz—2 T — 2
Solution
Ans: Given:
xn _ n
lim =80, ne N
=2 T — 2
Then,
" —a”
= n(2)""' =80 |- lim =na"!
z—a T — Q
= nx2"=5x16
= nx2"1=5x(2)*
= nx2"=5x (2"
n=>5
Question 15
. sin3z
Evaluate: lim — .
z—0 sin Tz
Solution
Ans: Given:
sin 3z

im —
z—0 Sin7x
We know that,

sinx

=1

. lim
z—=0 T

ExameElite - examelite.com Page 10 of 63
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“wx — 0= (kz — 0), here k is real number

sin 3z

Multiply and divide 3x in numerator and denominator

sin 3x

. 3z
= lim —
-0 sin7z

Tx

sin 3x

-3z

Tz

i
sin7r Tz

lim

z0 (T

sin 3x
im

=0 3T
sin 7z

3| w

lim
z-0 (T

| w

Question 16

sin?2z

Evaluate: lim YN
z—0 sin“4x

Solution
Ans: Given:
sin?2x

lim

20 sin’4zx

We know that,

sin?2z|

sin?2z

- lim

z—0

= lim 5
=0 (2sin 2z cos 2x)

ExameElite - examelite.com

-

[. & — 0 = (kz — 0), here k is real number]

" [sin260 =

m —
z—0 Sin7x

(given)

2sin 0 cos 0]

‘rcos0=1

. sin?2z
20 4sin“2zcos?2z

m 2
z—0 4cos?2x

[." sin 26 = 2sin 0 cos 6]

[ cos0 = 1]

1
4

examelite.com
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Question 17
1 — cos2zx

Evaluate: lim 5

z—0 T

Solution

Ans: Given:
.1 —cos2z
lim ——
z—0 1172

We know that, cos 2z = 1 — 2sin’z

sinz

. lim =1

z—0 T
Then,

1 — cos2z

= lim ———— (given)

-0 x?

. 1—1+2sin’z
= hm e ——
z—0 $2

. 2sin’z
= lim —
z—0 X

. sin’z
= 2lim
z—0 X

[ cos2zx =1 — 2sin2ac]

— 2%im <Sinx)2 [ lim S22 _ 1]
z—0 X z—0 X

Question 18

Evaluate: lim 3

z—0 X
Solution
Ans: Given:
. 2sinx — sin2x
lim ——
z—0 $3

We know that,

*osin2x = 2sinxz cosx

. sinz
- lim =1
z—0 T
. 2sinx — sin2x
=lim —
z—0 .'133

ExameElite - examelite.com

2sinz — sin 2z

(given)

examelite.com
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2sinx — 2sinx cosx

= lim [ sin2z = 2sinz cos z]
z—0 a:3
.~ 2sinz(1 — cosx)
= lim
z—0 $3
. sinz 1 —cosz
= 2lim lim | ——
z—0 T z—0 2
. 1—cosz . sinzx
=2-1lim — |- lim =1
20 x? 250 T
1—1+2sin22
o 2
= 2lim
z—0 $2
2sin2§
=21lim
z—0 $2
>< —_—
4
) 2
9.9 sin
= lim 2
4 z—0 z
2
. @\ 2
sin —
. 2
= lim =1
z—0 E
2
Question 19
1 — cosmx

Evaluate: lim ———.
z—0 1 — cosnx

Solution

Ans: Given:

.1 —cosmzx
lim ———
-0 1 —cosnz

We know that,
mz ne
‘ccosmer =1 — 2sin27and sinnz =1 — 2sin27

sinx

I
—

250 T

=l S osng (8Ven)

ExameElite - examelite.com Page 13 of 63
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1-1+ 2sin2%
= lim
z=0 1 1 4 2sin2%

. o MmT
‘rcosmzr =1 — 2sin®? ——

. L o NT
and sinnz = 1 — 2sin®>—

. 9 MIT
Sin T
= lim Py
z—0 s 2
sin® —
2
. g MmT
Sin T ( ma )2
(mm 2 2
(%)
= lim
a0 2 T
2 ( ne )2
( n )2 2
2
. omz \ 2
sin —
lim m:v2
z—0 5 m
= lim
z—0 . nr 2
sin 7 n
lim | ———
z—0 E
2
Question 20
/1 — cos6x

Evaluate: lim

z—m/3 \/5 (E _ m) '
3
Solution

Ans: Given:

. V1 — cos 6x
lim

A

We know that,

ExameElite - examelite.com

no

[z — 0= kz — 0]

examelite.com
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‘rcos2z =1 — 2sin’z
. sin(m — ) = sin 6

sinz

. lim =1
z—0 XL
T = (a: — 1) — 0
3 3
Then,
. v/1 — cos6x .
= lim —————— (given)

V1 -1+ 2sin’3z

SEen

v/2sin 3z

= lim
z—7/3 1 _
V2 ( 3 m)
. sin 3z
= lim T
z—m/3 g —x
. sin(w — 32) . .
= lim ———— [ sin(m — 6) = sin )
z—m/3 m—3z
3
3 bm sin(m — 3z) [ .
en/3 (T — 3x)

Question 21
Evaluate: lim T
z—m/4 (iB _ _)

4

Solution

Ans: Given:

(sinz — cos )

We know that,

. sinxzx
- lim

z—0 T

=1

s ™
‘.‘x%—:(m—z)ﬁﬂ

4

ExameElite - examelite.com

[ cos2z =1 — 2sin2:,1:]

(sinz — cos z)

examelite.com
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(sinz — cosx)
lim —— " (given)

B

= lim p-
z—m/4 _r
(”’ 4)
\/i(sinxcos% fcosx-sin%)
= lim
z—m/4 (m _ z)
4
afon(e- 7))
= 1

Question 22

V3sinz — cosx

s
7%

Evaluate: lim
z—m/6

Solution

Ans: Given:

V3sinz — cosz

We know that,

" sin A cos B — cos Asin B = sin(A — B)]

lim 222 Jandz — L = (x—z) =0
=0 T 6 6
Then,
. V3sinz —cosz , .
= lim ———— (given)
z—7/6 T — ™
6
2 \/gsinx— 1cosx
2 2
= lim —
z—m/6 ( o _)
7%

ExameElite - examelite.com Page 16 of 63
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2 (sinm cos % — cos  sin z)
= lim [ sin A cos B — cos Asin B = sin(A — B)]

Question 23

. sin2z + 3z
Evaluate: lim ————
z—0 22 + tan 3z

Solution

Ans: Given:

I sin 2z + 3z
;E% 2z + tan 3x

We know that,

sinx . tanz

lim = land lim =1
z—0 X z—0 €
Then,
T sin 2z + 3z ( . )
- Zlir[l) 2z + tan 3z given
sin 2z + 3z
2z
— 2x
= lim
z—0 2 + tan 3x
—_— . x

( sin 21: )
2x
= lim )

z—0 2m tan 3z
3.7:

3z
sin 2x 3
2

— lim 2 2
z—0 2 tan 3z

§+ 3z

sin 2x n 3

_ 2 lim 2z 2
2

3 z—0 4 lim tan 3x

3 z—0 3z

2
3

ExameElite - examelite.com Page 17 of 63
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1+ sinz tanz

- lim =1 and lim =
z—0 X z—0 T

N | w

w| o

= +1

Question 24

. sinz —sina
Evaluate: lim

z—a \/_—\/a )
Solution

Ans: Given:

. sinz —sina
m-—--
T—a \/_ — \/E
We know that,

c+D . C-D

‘»sinC —sin D = 2 cos - sin
2 2
. sinz
- lim =1
z—0 T
Then,

. sinz —sina
= lim

lim 7\/_—\/5 (given)

C+D . C-D
2 - Sin 2

*osinC —sin D = 2 cos

2c0s<x;a>sin<x;a) [
2cos<$;a)sin($;a)(\/m)
T (o vaa+va)
2c0s(x;a>sin<m;a>(\/5+\/5)
a z—a

. (a:—a)
N sin 5
a
:2limcos<:c >(\/E+\/E)lim—
z—a 2 z—0 2(3704)
2

ExameElite - examelite.com Page 18 of 63
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z—0

Question 25

. cot?z — 3
Evaluate: lim ——.
z—m/6 COseCT — 2

Solution

Ans: Given:

. cot’z — 3
lim ———
z—7/6 COSECT — 2

We know that,

.. 2., 2

- cosec’r = 1+ cot“x
Then,

. cot’z —3 , .
= lim ————— (given)
z—m/6 COSECT — 2

2
cosec’z —1—3
= lim ——— [ cosec?z =1+ c0t2x]
zm/6  COSeCT — 2

cosec’z — 4

im
¢—m/6 COSecT — 2

~ lim (cosecz)® — (2)°

z7/6  CosecT — 2

(cosecz + 2)(cosecz — 2)

a—7/6 (cosecz — 2)

= lim (cosecz + 2)
z—m/6

:cosec%+2:2+2

=4

Question 26

V2—/I+Fcosz

Evaluate: lim —
z—0 sin“x

ExameElite - examelite.com Page 19 of 63
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Solution
Ans: Given:
. V2 —+/1¥cosz
lim —
z—0 sin“x

We know that,
z
‘rcosz = 2cos?= —1
2
. 9sin & x
‘s sinz = 2sin —cos —
2 2

Then,

\/_—1/1—0—2c052%—1

= lim >
z—0 sin“x

V2 — | /2c052%

= lim [ sinz = 2sin —cos —

z—0 sin2a:

V2 (1 — cos £>
3 2
= lim
z—0 sin’z
V2 (1 14 25in2§)
= lim
z—0 sin’z
V2 <2sin2%)
z—0 sin“x

X T
sin"— (-
4

2
. 4 )
= lim 2/2

z—0 ( T )2 sin’r

- lim (
z—0

Question 27

sinx — 2sin3x + sin bx

[ cosx = 2C0S2% — 1}

Evaluate: lim
z—0 xr

Solution

Ans: Given:

ExameElite - examelite.com
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sinx — 2sin 3z + sin bz

lim
z—0 x

We know that,

. . 9 Ty
s sinz + siny = 2 cos 5 C0s —5
. sinz
- lim =1
z—0 X
Then,
sinxz — 2sin 3z + sin bz
im
z—0 X
. sinbzx +sinz — 2sin 3z
= lim
z—0 z
. 2sin3zcos2z — 2sin 3z . . Tty T—y
= lim s sinz + siny = 2 cos cos
z—0 xr 2
. 2sin3xz(cos2z — 1)
= lim
z—0 x
2sin 3x
= lim — (cos 2z — 1)
z—0 l % 3z
3
. sin3x
= 6lim (cos2x — 1)
z—0
sin 3x sinz
=61lim -lim(cos 2z — 1) [ lim = 1]
z—0 B z—0 z—0 T
=6x1x0=0
Question 28
zt — x — K
Evaluate: If lim = lim , then find the value of
z—1 ¢ —1 z—k 22 — k2
k
Solution
Ans: Given:
4 3 3
z° —k
lim = lim

We know that,

o lim 28— gt
z—a T — Q
) Mm@
.- lim = =
e g(z) | lmg()
T—a
Then,

ExameElite - examelite.com Page 21 of 63
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.ozt A
= lim = lim

z—1 T — 1 z—k 1:2 _k2 (glven)
:c3—k3
o n __ ,n
TG L B T el S PR il AR
vk 2 — k2 ia T —a
z—k
3 13
x> —k
I .
LS eE [ e )
e [T ge)  Tmg(e)
a—k *—k
3k2
= 4=""
2k
3
= 4=—k
2
k 4x2 8
3 3

Differentiate each of the functions w. r. t x in Exercises 29 to 42:

Question 29
e +a2+1
T
Solution
Ans: Given:
i3+ 22+ 1
T
Then
B d (28 + 22 +22+1
T dx
(= )
=—(2*+2"+z+
dz
B d 3+ d 2+ d
_dxm d:ca3 dwm dm T

(by chain rule)

1
:3m2+2m+1+<——2>
x

1
= 322 +2ZL‘+1——2
x

B 3zt + 203 422 -1
= =

ExameElite - examelite.com Page 22 of 63
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Question 30
1\3

(-+3)
T

Solution

Ans: Given:
1 3

(++2)
T

1\3
Let y= (m+—>
X

Differentiate on both side w.r.t

dy _d( 1 ’
dz ~ dz :c T

=3 l 371i l by chain rul
= :(:—i—x da m—i—x (by chain rule)

Question 31
(3z + 5)(1 + tanz)

Solution

Ans: Given:

(3z +5)(1 + tanx)
We know that,

Differentiate the given equation w.r.t

using product rule

v —(ww) = v + U

Then, y = (3z+5)(1+tanx)

Differentiate on both side w.r.t

ExameElite - examelite.com Page 23 of 63
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dy d
pri %[(3:1: +5)(1+ tanz)]

d d
= (3z + 5)d—(1 +tanz) + (1 4+ tan x)d—(?)x +5) [product rule]
z z

= (3z + 5) (sec’z) + (1 + tanz) - 3
= (3z + 5)sec’z + 3(1 + tan )

= 3zsec?z + bsec?z + 3tanx + 3

Question 32
(secx — 1)(secx + 1)

Solution

Ans: Given:
(secz — 1)(secz + 1)

We know that, Differentiate the given equation w.r.t

using chain rule

o dy  dy du

“dr  du dz
(a+b)(a—b)=a®—b?
Let,y = (secz — 1)(secz + 1)
y=(sec® —1) [ (a+b)(a—b) =a® — V?]
= tan’z

dy
— = 2tanx - —tanx

dz dz

= 2tanz - sec’z (By chain rule)

Question 33
3z +4

5x2 —Tx +9
Solution

Ans: Given:

3x+4
522 — 7z +9

We know that,

ExameElite - examelite.com
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Differentiate the given equation w.r.t

using quotient rule

d d
d V——U— UV

E(%): dz > dx

Let B 3z +4
SR Oway
2 d d 2
dy (52 — Tz +9) %(&% +4) — (3z —}—4)%(5.7: — Tz +9)
dz (522 — Tz + 9)°
(522 — 7z +9) -3 — (3z + 4)(10z — 7)
a (522 — Tz + 9)
_ 152% — 21z + 27 — 302% + 21z — 40z + 28
(522 — Tz +9)°
_ —1522 — 40z + 55
(522 — Tz +9)°
55— 152° — 40z
(522 — 7z +9)°
Question 34
135 — COST
sinx
Solution
Ans: Given:
x® —cosz
sin x
We know that, Differentiate the given equation w.r.t
T
using quotient rule
d d

$5 — COS T

Then,Lety = i

dy sinxi(mf’ — cos ac) — (a:5 — cos :13) d—ysina:

9y _ dx
dz (sinz)’

(by quotient rule)

ExameElite - examelite.com

[by quotient rule]
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sinz (53@4 + sin a:) — (af:5 — cos a:) coszT

sin’z

5z4sinz + sin’z — z° cos = + cos?z
sin’z

. 9
5cosz + sin“z + cos?z

sin’z

Sxtsine — z

5ztsinz — z°cosz + 1
sin’z

Question 35

Solution

Ans: Given:

We know that, Differentiate the given equation w.r.t

using quotient rule

Let

. d , ,d .
ﬁ_i sin x dmm T sin z
dz V2 sin’z

sinz -2z — 2% - cosz

sin’z

2

2rsinx — x“cosx

1

V2
1

E sin’z
x

V2

[2 cosec z — x cot x cosec ]

ExameElite - examelite.com

T7CoOS—

sinx

™
7 cos —
4

sinz

(by quotient rule)
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= icosec[2 — z cot z]

Question 36
(az® + cotz) (p + qeosz)
Solution
Ans: Given:
(az® + cot z) (p + qcos z)

We know that, Differentiate the given equation w.r.t

x
using product rule
. d (uv) = d N d
Cdz Y T Yt Ve
Let
y = (az’ + cotz) (p + gcos z)
dy 5 d d 9
— = (az? + cotz) —(p + gcosz) + (p + gcos z)— (az? + cotx) [by product rule]
dx dz dx

= (az® + cotz) (—gsinz) + (p + gcos z) (2azx — cosec’z)

= —gsinz (aaf:2 + cot :(:) + (p+ gcosz) (2a:(: — cosec2a:)

Question 37
a + bsinz
¢+ dcosz

Solution

Ans: Given:

a+bsinz
c+dcosz

We know that, Differentiate the given equation w.r.t

using quotient rule

Lot 1 — a+bsinx
Y= Cxdcosz

ExameElite - examelite.com
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d . . d
dy (c—l—dcosx)ﬂ(a—i—bsm:c) - (a—i—bsmx)a(c—o—dcosx)

Cdr (c +dcosz)’

(c+dcosz)(bcosz) — (a+ bsinz)(—dsinx)

(¢ +dcosz)’

_ becosx + bdcos®x + adsinx + bdsin’z

; (c+dcosz)’

bccosx + adsinx + bd (coszm + sinza:)

(c +dcosx)?
_ becosz + adsinz + bd
(¢ +dcosx)?

Question 38

(sinz + cosz)’
Solution
Ans: Given:

(sinz + cos z)’

We know that, Differentiate the given equation w.r.t

using quotient rule

dy

“dz

(By chain rule)

=2 (cos

Question 39
(2z — 7)*(3z + 5)°

Solution

Ans: Given:

ExameElite - examelite.com

2

dy  dy du
“de  du dz

2 2

. cos2x = cos“r — sin“zx

Let y = (sinz + cos z)’

[by quotient rule]

=2(sinz 4 cosz) (sinz — cos )

T — sinQ:I:) [ cos 2x = cos

= 2cos2x

2

T — sian]
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(22 — 7)2(3z + 5)°

We know that, Differentiate the given equation w.r.t

using product rule and chain rule

and

Lety = (22 — 7)?(3z + 5)3

. dy
" dx

d d
(9 72 3 3
=2z-7) o (3z +5)° + (3z +5) o

Bl —(w) =v—u+u—uv

dx dx

- dy dy du
“dr  du dz

(2z — 7)? [by product rule]

= (2z — 7)2(3)(3z + 5)2(3) + (3= + 5)32(2z — 7)(2) [by chain rule]

=9(2z — 7)2(3z + 5)® + 4(3z + 5)*(2z — 7)
= (22 — 7)(3z + 5)%[9(2x — 7) + 4(3z + 5)]
= (2z — 7)(3z + 5)%(18z — 63 + 12z + 20)
(

= (2z — 7)(3z + 5)%(30z — 43)

Question 40

x?sinx + cos2x

Solution

Ans: Given:

2

z°sinx + cos 2z

We know that, Differentiate the given equation w.r.t

using product rule

Let y = z?sinx + cos 2z

dy d(a?sinz)  d(cos2z)
A +

“dr dz

dx dx

= (2zsinz + 2? - cosz) + (—sin2z - 2) [By product rule]

= 2zsinz + 22 - cos  — 2sin 2z [By chain rule]

ExameElite - examelite.com
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du

d
dx

Question 41
sin®zcos’x
Solution
Ans: Given:
sin*zcos®x
We know that, Differentiate the given equation w.r.t
T
using product rule and chain rule
d (uv) d n
VCo—(uwy) = v—u+u——uv
dx dx
dy dy
dz  du

‘o sin2x = 2sinxz cosx
Let
— aind
y = sin”xcos

dy 3 d

= sin’z - —cos’z + cos

dr dz

(by product rule)

= sin®z - 3cos?z(— sin x) + cos’z - 3sin’z cosx  (by chain rule)

= —3cos?zsin*z + 3sin’zcosiz
. 9 . 2

= 3sin’zcos’z (cost — sin :1:)

g2 2

= 3sin“xzcos“x cos 2x

=1 (2sinx cosz)? cos 2z [ sin 2z = 2sin z cos ]

3 .,
= Zsm 2x cos 2x

Question 42
1

ax?+bx +c
Solution

Ans: Given:

1
az® +bzx +c

We know that, Differentiate the given equation w.r.t

ExameElite - examelite.com

dz

3

T

3

d .
T ——SsIln

dz

3

T
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using product rule and chain rule

- dy B dy du
“dx  du dx
Lety = . (a2 + bz +¢) "
azx?+bx +c
dy 9 -2 .
i (az® + bz +c) ~ (2ax +b) [By chain rule]
—(2az +b)
(ax? + bz + c)®
Long Answer Questions
Question 43
cos (ac2 + 1)
Solution
Ans: Given:
cos (:c2 +1)

We know that, To differentiate the given equation

C+D C—-D
*rcosC —cosD = —2sin ; -sin 5

e —>0=kxr—0

Let,

fz+h)—f(z)
f(:c)_hm A

h—0

cos{(a: +h)* + 1} — cos(z? +1)

p— 1.
hlgll) h

_2Sin{(m+h) +144a° +1} { (z + h) +1—m —1}

= lim ','cosC—cosD:—ZsinC+D -sinC_D
h—0 2 2
1 [ (@+n)? +.7c +2 m+h) —

=lim — [ —2sin
heoh

fof ity
:hm% _2sin{(w+h) + z? —|—2}Sm{x +h2+2thx }]
fanf

N {(a:+h) + 2242 +2h$}]
= lim — [ —2sin sin
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h+2a:>

= —2lim sin

h—0

h
(:c+h)2—|—x2+2 sin
2 h+2m

= —2lim sin
h—0

{(m+h)2+x2+2 +2x {
2

= 2z SlIl 24 )

Question 44
ar+b
cx+d

Solution

ar+b

Ans: Given,
cr+d

Let,

d .
2= @) = lm £ [f (@ +h) — f (@)

1[alx+h)+b B ax +b
hs0h|lc(x+h)+d cx+d

1[az+b+ah ar +b
hso h | c(z+h)+d cx+d

1 [ (az + ah + b)(cz + d) — (az + b{c(xz + h) + d}

(h+2w>
x
2

sinzx
]

* lim =
z—0 X

[z — 0= kz — 0

= 1. —
hoo b I {c(z + h) + d}(cx +d) ]
i 1 [ (az + ah + b)(cx + d) — (az + b)(cz + ch + d)
Tk | {c(z + 1) +d)}(cz + d) }
.1 [acz?® + achz + bex + adx + adh + bd — acx® — achx — adx — bex — beh — bd
= lim —
h—0 h | {c(z + h) + d}(cx +d)
. adh — bch
= lim —
r>0 h | {c(z + h) + d}(cz + d)
5 ad — bc
= lim
h—0 {c(z + h) + d}(cz + d)
~ad—bc
(cz + d)?

ExameElite - examelite.com
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Question 45
2

3
Solution

Ans: Given:

2
z3

We know that,

lim roa na™" !
z—a L —Q
Let,
fl@) =2
f(z +h) = (z+ h)?3
d f(z+h)— f(z)
_ -1
/@) = h
C [(@+h)2/3- m2/3]
= lim
(h—0 h
. (x4 h)2/3 — 2?3 . x®—a" .
= lim . lim = na”
(z+h)—z (z+h)—=z e T —a
2
_ §($)2/371
2
_ §w71/3
Question 46
TCoST
Solution
Ans: Given:
I COST

We know that,

C+D C—-D
‘rcosC —cosD = —2sin ; - sin 5
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1
= lim — [z{cos(z + h) — cosz} + hcos(x + h)]
h—0

_ 1 o 2c+h\ . h i b
= lim -z § —2sin 5 sin 5 ¢ + cos(z + h)

h

2 h

h—0

h—0

. . h
= 2limzsin|z + =

= —2.-—zxsinx +cosz

Evaluate each of the following limits in Exercises 47 to 53:

Question 47

. (z+y)sec(z+y) —zsecx
lim

y—0 Y

Solution

Ans: Given:

(z+y)sec(x +y) —xzsecx

lim
y—0 Yy
Let,
. (z+y)sec(x +y) —xzsecx
im
y—0 Y
T+y T
cos(r+y) cosz

y—0 Yy

i (z +y)cosz — zcos(z + y)
= lim

y—0 ycos z cos(z + y)

i zcosz + ycosz — z cos(z + y)
= lim

y—0 ycos z cos(z + y)

i zcosx — zcos(z +y) +ycosz
= lim

y—0 ycosz cos(z + y)

i z{cosz — cos(z + y)} + ycosz
B yg% ycos x cos(z + y)

T [2sin(w + %) sin<_7y>] + ycosx

= lim

y—0 ycos x cos(z + y)

ExameElite - examelite.com

Sini
= lim | —2z sin (x + —) — +cos(z + h) [ cosC' —cos D = —2sin

=cosx —zsinzx

c+D

C-D

2

—0

c+D

sin

2

+ lim cos(z + h)
h

[ cosC' — cos D = 2sin

2
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x {2sin(a: + %) sin%} +ycosx

= lim
y—0 ycos z cos(z + y)
2 sin (m + %) sin %
= lim - lim - — + limsec(z + )
y—o coszeos(z+y) yo0 Y2 4o
2
[ lim 2% =1 and 2 — 0 = kz — 0]
z—0 T
22 sin (ac + %)
=lim——=— . = + limsec(z +
y—0 coszcos(z +y) 2 yoo (@+9)

2rsinx 1
=—— > tsecr
cosrcosr 2

=xtanxsecx + secx

=secz(ztanz + 1)

Question 48

. (sin(a + B)z + sin(a — B)z + sin 2ax)
lim T
z—0 cos 23z — cos 2ax

Solution

Ans: Given:

[sin(a + B)z + sin(a — B)z + sin 2az]

z—0 cos 23z — cos2ax "
We know that,
C+D C-D
osinC + sin D = 25sin ; cos —
D D -
'.‘cosC’—cosD:2sinC+ - sin ©
2 2
. sinzx
- lim =landx - 0= kz—0
z—0 XL
Let,
~ [sin(a + B)z + sin(a — B)z + sin 20z
im - x
z—0 cos 23z — cos 2ax
[sin(a + B)z + sin(a — B)z + sin 2ax]
= lim T
0 cos 2z — cos 2ax
C+D C-D
s sinC + sin D = 2sin i cos
2 2
. [2sinaz - cos Bz + sin 2ax]
= lim T
z—0 cos 23x — cos 2ax

ExameElite - examelite.com
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[2 sin azx cos Bz + sin 2ax]z

= l‘
a0 2 sin(a + B)z sin(a — B)z

[2 sin ax cos Bz + 2 sin ax cos ax]z

= lim - -
20 2sin(a + B)z sin(a — )z

2 sin auz[cos Bz + cos azx|z
lim — -
z—0 2sin(a + B)z sin(a — B)x
C+D . D- C]

D) sin 2

) a+p a—f
sin ax [2cos< 5 )wcos(T)ac] T
= lim
w0 251n<a+ﬂ)mcos<a+ﬂ>m~2sin<aﬂ)mcos<aﬂ>m
2 2 2 2

[ cosC — cos D = 2sin

C+D C-—-D

[ cos C' + cos D = 2 cos ; cos 5 and sin 20 = 2 sin 6 cos 9]

. sinax - x
= lim

w0 2sin a——}-,B T sin a——,B T

2 2
sin ax
1 ol (ax)

1 _ . sinax 9

— lim -ar

2 250 oz

a+p a—
z 2 z 2 B2
a2 —
lim sin lim . ( ) x?

T

I sin ax
_l a-4 gglg(l) ox
T2 o a+ B a—p
lim si 2 ml 2 ’
im sin im
20 a+ 8 xz:—)O a—pB .
- 2 2 -
'_'limsmx_landx—>0:>k:1:—>0]
z—0 X
_1 4o
— 9 a2 — 2
2«
e
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Question 49
. tan®z — tanz
hm —_—
T T
z— vy cos T + Z
Solution
Ans: Given:

. tan®z —tanz
lim —————~
z—m/4 COS(Q?—I— %)

We know that,
— form
0

‘a2 — b2 = (a+b)(a—b)

" cos A - cos B — sin Asin B = cos(A + B)

Let,
. tan®z —tanz [0 ]
lim ——— | — form
zom/4 cos(m—l— %) 0
. tanz (taan — 1) ) ) 1 — tanz
= lim T = lim tanz- lim — v
z—7/4 COS((L’—FZ) z—7/4 z—7/4 COS(J:+ gT)

[ a2 — B = (a+b)(a— b)]
1% lim (1 +tanz)(1 — tanz)

z—m/4 COS(:E+ %)

cosr —sinz

= — lim (1+tanz) lim

eom/4 2=7/4 cosx - cos (m + %)

1 1 )
V2 lﬁwosac— ﬁﬁlnw]

=—(1+1)x lim
z—mw/4 7T
COS$'COS($+ 4)

s LT
COS — 'COS.’L‘—SIHZ - ST

= —2+/2 lim

z—m/4 COS T - COS (:v + g)
" cos A - cos B — sin Asin B = cos(A + B)
™
cos(a: + Z)
= —24/2 lim —
zo71/4 cogp - cos(a: + Z)
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1
= 2Ix

V2
=22 x /2

=4
Question 50
T
1—sin—
. 2
lim
T 08 —.co8 — — sin —
2 4 4
Solution
Ans: Given:
LT
1 —sin —
I 2
cos — | cos — — sin —
2 4 4

We know that,

-+ 8in%0 + cos?6 = sin 20 = 2sin 6 cos 0

.2
** c0s%20 = cos®6 — sin’0

ra?— b = (a+b)(a— b

- sin%0 + cos26 = 1sin 20 = 2sin # cos 0]

Let,
1—sin 2
1. —SlIl?
oo @ z =z
cosi(cosz—smz)
L COS2%+Sin2%—2~Sin%~COS%
= lim [
o= E( Z g E)
cos2 cos4 sm4
T A
o (cosz—smz)
(cos 7 —sin Z) (cos T smz)
(cos 7 —sin )
' cos4 s1n4
= lim
o ( 2 tsin E) (cosﬁ — sin E)
€53 4 4 4
. 1
= lm ———
COSZ-i-San
B 1
1 1
_+_

ExameElite - examelite.com
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Question 51

|z —A
Show that lim
z—4 T —

does not exists

Solution

Ans: Given:

Let,
|z — 4
lim
zomw/4 T — 4
(z —4)
LHL = lim [Flz—4]=—(z—4),z < 4]
T 4
'y
— 1
(e )
RHL = lim [ole—4] = (z—4),z > 4]
ot T—4
'y
=1
- LHL # RHL

So, limit does not exist

Question 52
kcosz 7r ™ - T .
Let f(z) = p— ,whenz # 5&3,3: =5 and if 11n71T flz)=1f (E)de the value of .
T—
2
Solution
Ans:
. kcosx
S.LHL = lim ———
o T2z
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_ ksinh

o hlf,[(l) T — 7+ 2h
ksinh

Choso 2k

f (g) = 3 (given)

Itis given that,

Jlim f@)=f(3)

k—3
:>5—

S k=6

Question 53

Let f(z) = {

r+2,z<—1
cxz,x>—1

Solution

r+2,z<—1

SRR

cx’yx > —1

ExameElite - examelite.com

,find ' ¢'if lim f(z) exists.

examelite.com

Page 40 of 63



ExamElite - Textbook Solutions

LHL = lim f(z)

z——1"

= lim (z+2)

z——1"

= lim (z+2)

z——1"

—lim(1—h)=1
hli%( )

RHL = lim f(=)
z——1"

= lim caz?

z——1"

= lim¢(—1 + h)?
h—0

=C

If lim f (z) exist,then LHL = RHL

z——1

e=1

Objective Type Questions:

Choose the correct answer out of 4 options given against each Exercise 54 to 76 (M.C.Q).

Question 54

sinz
is

e
(A)1

(B) 2

() -1

(D) —2

Solution

Ans:

Given:

sinx

lim
z—m L — T

We know that,
‘. sin(m — 6) = sinf
sinx

- lim

z—0 T

Let,

sinx

= lim
z—m T — T

ExameElite - examelite.com

=landmr—z—-0=2 >«
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. sin(m —z) . .
=lim —— [ . sin(m — 0) = sinf |
z%r—(ﬂ‘—m)
sin(w — x i
:—lim¥ '_'limsmleandﬂ—x%Oésc—)w
z=r (T — x) 0 T
=1

Correct Option: C

Question 55

z?cosz

lim — is
z—0 1 —cosx

(A) 2

B3
(B) 5

o >
© —
(D)1
Solution

Ans: Given:

.T2 Cosx

lim ——
50 1 —cosx

We know that,

. 92T
' 1 —cosxz = 2sin 5

Let,

x?cosz

lim ———
50 1 —cosx
z?cosz T
= lim ———— { 1—cosz = 2sin2—]
20 9gin2 2 2
2

N2
(3
= 21lim - lim cos z
z—0 sin2— z—0

=2-1=2

Correct Option: A

Question 56
4z -1
llIIl — s
z—0 Z
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(A)n
(B)1
© —n
(D)o

Solution

Ans: Given:

o (+2)" -1
hm —
z—0 x

We know that,

Then,
1+z)"—1
= lim
z—0 €T
i 1+2z)"—1
(1+=z)" -1

1+z)"—1"
= lim

(1+z)-1 (1+2z)—1

=n- (1)n—1

=n

Correct Option: A

Question 57

" —1
is

glglig " —1
(A)1
g ™
B) —
© =
n
m2
© e

Solution

Ans: Given:

ExameElite - examelite.com
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oo -1
hmn—
z—1 " —1

We know that,

Then,
. zm —1
= llmzjll " _ 1
2" —1
-1
= lim a:
z—1 " — 1
z—1
R L
lim
e 1
a " —1"
lim
=1 T—1
. "™ —1
= llmzjll T
™ —1
-1
= lim a:
z—1 T — 1
z—1
zm —1"
lim
_z—1 T — 1
a xn —1"
lim
=1 T—1
- m(l)m—l
n(l)n—l
m ozt —a"
= — o lim — = na
n rz—=a T — Q

Correct Option: B

Question 58

. 1—cos40 .
lim —— is
z—0 1 — cos 660

A4
()5

(D) -1

ExameElite - examelite.com

T z—a

" —a”

r—a

= na
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Solution

Ans: Given:

I 1 — cos 46
0133 1 — cos 66

We know that,

-+ 1 — cos 20 = 2sin’f

- lim ST landz - 0= kx — 0
z—0 X
Let,
1 1 — cos 46
05% 1 — cos 66
2sin?26
=1lim = -1 cos20 = 2sin’0]
0—0 2sin“360
2
sin 229 (20)2
00 (26)
= D)
sin“36 9
5 (36)
6—0 (39)

N=J "N

4
=3 [t — 0= kz — 0]

Correct Option: A

Question 59

. cosecx —cotx
im———is
z—0 T

A -1
W
(B) 1

o &
(©) B
(D)1
Solution

Ans: Given:
. cosecr —cotx
lim—————

6—0 T

ExameElite - examelite.com
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We know that,

tanf

. lim
050 6

1

Let,

. cosecx —cotzx
lim ——
z—0 T

1 cos T

sin sin x

z—0 I -SINT

. 9Z
2sin 5

= lim
T T

=0 1. 2¢in =cos —

2 2

- lim
90 0

= lim

tan &
an o tan @
z—0 T

T
tan —

2

= lim
z—0

1
2

|8

1
2

Correct Option: C

Question 60
sin

lim
=0 \Jr+1—+/1—=x

(A) 2

is

(B)0
©1
(D) —1
Solution
Ans: Given:
sinz
lim
=0 vz +1—+vz—1

We know that,

. sinzx

o lim =1
z—0 T

Let,

ExameElite - examelite.com
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lim sinx
=0 \/r+1—+v1—x

’ sinz ve+l++/1—z
= lim

0 Ve tl-vIi—z vVerl+vi-z
sinz(vz + 1+ /1 —2z)

m

P PRy

sinz(vz +1++v1—z)

:1'
;3[1] r+1—-1+=x
1 sinx
= - lim lim(vz+1++1—x)
2250 T 250
1 . sinzx
——-1-2[‘,'hm —1]
2 z—0 X
=1

Correct Option: C

Question 61

. secix — 2
lim —— is
T tanz — 1

T— —

4
(A) 3
(B)1
(c)o
(D) V2

Solution

Ans: Given:

. sectzr—2
lim ——~ =~

zon/a tanz —1

We know that,

Let,

. sec’z — 2
lim ———
z—n/a tanz — 1
. l+tan?z —2
= lim ————
esrja  tanz —1
tan’z — 1

= 1
QHH;};; tanz — 1

ExameElite - examelite.com

‘rsecx =1+ tanx

a2 —b = (a+b)(a—0)
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(tanz + 1)(tanz — 1)

z—mw/4 (tana: — 1)

= lim (tanz + 1)

z—m/4
=2

Correct Option: D

Question 62
_(Va-1)(2z - 3)
lim is
=1 22242 —3

A~
(A) 75

B -1

(8) 10

©)1

(D) None of these

Solution

Ans: Given:

L E- D))
=1 (22242 — 3)

We know that,

Let,

L WE-DE-
=1 224+ x—3
L WE-DEe-3)
a1 (224 3)(z 1)

) (Va-1)(2e - 3)

B }33} 2z +3)(vz — 1)(vz + 1)

T 2x — 3
a1 (224 3)(v/z + 1)
-1
T 5x2
-1
10

Correct Option: B

ExameElite - examelite.com

a2 —b = (a+b)(a—0b)
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Question 63
it f(a) = Si;[f :
(A)1

(B) 0

(€)1

(D) None of these

Solution

LHL = lim f(x)

z—0"

sin[z]

z—0" [w]
- sin[0 — h]
B h—0 [0 - h]
— sin[—h]

e 1‘ R — —1
ho [—h]

RHL = lim f(z)
z—0"

sin[xz]

z—0" [x]
sin[0 + h]

= lim

z—0" [0 + h]

Therefore, the limit does not exist.

Correct Option: D

Question 64

|sinz|
is

im
z—0 X
(A)1

(B) —1

ExameElite - examelite.com

, [z] # 0, [z] = 0, where [.] denotes the greatest integer function, then lim f(z) is equal to
z—0

LHL # RHL
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(C) does not exist

(D) None of these
Solution

Ans:

Thus, the limit does not exist.

Correct Option : C

Question 65

Let f(z) = 2 -1,0<z<2
Cl22+3,2<z<3

Az —6z+9=0
B)z:—Tz+8=0
C)z?—14z+49=0

D)z — 10z +21=0
Solution

Ans: . lim f(z) = lim (2% —
27 27

= il —m7 -

=lim (44 h* — 4h — 1)
h—0

= lim (h* — 4h + 3)
h—0

=3

and lim f(z) = lim (2z + 3)

z—2" z—2"

= lim[2(2 + h) + 3]
h—0

= lim(4 + 2h + 3)
h—0

ExameElite - examelite.com

—sinzx
. LHL = lim ( >

z—0" T

sinx

= — lim
z—0- T

=1

sinz

RHL = lim

z—0" T
=1
'+ LHL #+ RHL

, the quadratic equation whose roots are lim f(w)
2"

1)

and lim f(z)is
z—27"

examelite.com
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=7

Thus, quadratic equation whose roots are 3 and 7
22— (3+T7Nz+3x7=0

ie, 22— 10z +21 =0

Correct Option : D

Question 66

. tan2z —z
lim ——
z—0 3x —sinz

(A) 2
B 1
( )5
c -1
@
5 1
( )Z
Solution

Ans: Correct Option : B

Given:
. tan2z —z
lim

r—0 3T —sinx

We know that,

. sinzx

. lim =1
z—0 X
. tanx

. lim =1
z—0 x

z—0=kxr—0

Let,

. tan2x —x
lim ———

-0 3T —sinx

[tan2x ]
T -1
T

= lim

z—0 sinx
T |3—
T

tan 2
lim 2 x 222
z—0 2x

sinx

3 — lim
z—0 I

. sinz
- lim

z—0 I

=1
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[z — 0=k — 0]

[ lim tanz 1]

Question 67

Let f(z) = = — [z]; € R, then f’% is

A 3

( )5

(B)1

(©o

(D) —1

Solution

Ans: f (z) = = — [z] (given)
f(@)=1+0

=1
Therefore,

Correct Option: B

Question 68
dy

1
Ify:\/:f—i——,thend—at:c:lis

NG T
(A)1
(B) 1
2
©) L
2

(D)o

ExameElite - examelite.com
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Solution

Ans: Given:

We know that,

We will differentiate the given equation using chain rule

Then,

y—x/5+%

dy 1 1
dr 2y 2232

(%) L1
"\de )., 2 2

=0

now,

Correct Option: D

Question 69

" f(x) = ”;—:/;

,then f'(1) is

5
(A) 1

g 2
()5
©1
(D)o

Solution

Ans: Given:
r—4
2\/x

We know that, Differentiate

f(z) =

f(z)
v —(w) = v—u+ u—v

dx dzx

At last putting
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to get the final answer
r—4
2z
2E — (w—4)-2. —
2z

f'(z) = iz (by quotient rule)

Then,f (z) =

2z — (z —4)
413/2
20 —z +4
43/2
z+4
- 43/2

1+4
(1) =
() PITE

Correct Option : A

Question 70
1
14+ —
z? then d is
1’ dz
-
—4zx
(@? - 1)°

Ify =

(A)

(8) 21

1— 22

4x
4x

2 -1

©

(D)
Solution

Ans: Given:

We know that, We will differentiate the given equation using quotient rule
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v —(w) =v—u+u—vo

dx dzx

Then,

Differentiating

w.r.t
dy  (@®-1)2z— (2" +1) (22)
dr (2 — 1)

[By Quotient rule]

2m(a;2—1—m2—1)
T @
2z(—-2)
(22 - 1)’
—4z
(a2 —1)°

Correct Option: A

Question 71

sinx + cosx d
Iify = ,—,then—yatw:Ois
sinx — cosx dzr

(A) -2
(B)0
© .
2
(D) does not exist
Solution

Ans: Given,

sinx + cosx
sinx — cosx

Now, Differentiating
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x

dy B sinx + cosx

dx sinxz — cosx

dy (sinz — cosz)(cosz —sinz) — (sinz + cosz)(cos z + sin z)

de (sinz — cosz)?

—(sinz — cosz)® — (sinz + cos z)’

(sinz — cosz)’

- {(Sin$ —cosz)® + (sinz + cos w)ﬂ

(sinz — cos )

.. 2 . .2 .
— [sm T +c052x — 2sinz cosx + sin“x +c052m + 28111.’13COS:L‘]

(sinz — cosz)’

-2

(sinz — cosz)?

d
(%) -
dz =0

Correct Option: A

Question 72

sin(z 4 9) dy
ify=————then—atx =0is
cosx dx

(A) cos 9
(B) sin 9
(©)o
(D)1
Solution

sin(z 4 9)

Ans: Given, y =
cos T

Differentiating

dy  coszcos(xz +9)—sin(z + 9)(—sinx)
-— = 5 [by quotient rule]
dz (cos )

cos z cos(z + 9) + sinz sin(z + 9)

= [ cosz cosy + sinzsiny = cos(z — y)]

COSQ$

ExameElite - examelite.com

[by quotient rule]

examelite.com

Page 56 of 63



ExamElite - Textbook Solutions examelite.com

cos(z +9 —z)
B cos’z

dy ~ cos9

de ), 1
= cos9

Correct Option: A

Question 73
100

2
fflz)=1+z+ % +...+:;—00,thenf’(1) is equal to

A)
*) o0

(B) 100
(C) does not exist
(D)o

Solution

Ans: Given:
22 2100
=1 —_—
f(x) +x+ 5 +...+ 100

We know that,Differentiating the

f(z)
w.r.t
T
Then, putting
z=1
in the solved equation
Then,
22 2100
f(z) :1+m+?+...+m
Differentiating the equation w.r.t
T
o 2100
flz) =0+1+2x 3T+ To0

L f) =142+ 224, 2%

Now, putting
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in the solved equation

Now, f(z)' =1+ 1+ 1+...+1(100 times)
=100

Correct Option : B

Question 74

z" —a”
If f(z) = — for some constant ' a ', then f/(a) is

(A1
(B)0

(C) does not exist
b 1

() 3

Solution

Ans: Given:

n
T) = ——"—

fl@) = ——

We know that, Differentiating the given equation by quotient rule

“d( ) = d N d
o (W) =v—utu—y

Putting

in the solved equation to get the final answer
Then,
z" —a”
T—a
Differentiating the given equation w.r.t
T

L fl(z) = (z Zajna®” — (=" —a") (1) [by quotient rule]

- 1=
Now, 1 (a) = "V 2
= F@=3
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So,

f'(a)
does not exist,
Since,

f(z)
is not defined at

r=a
Hence,

f'(z)
at

T=a

does not exist.

Correct Option : D

Question 75
If f(z) = 2% + 2% + ... + z + 1, then f'(1) is equal to

(A) 5050
(B) 5049
(C) 5051

(D) 50051
Solution
Ans: Given:

f(z) =210 + 294
We know that,Differentiating f (z) w.r.t z
Then using this formula to find sum
S, = %{Qa + (n—1)d}
Then, f(z) =20 4294 441
Differentiating w.r.t =
©f(z) =1002% 4992 + ... +1+0
=100z + 992% + ... +1

Now, f'(1) =1004+99 +...+1

ExameElite - examelite.com
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100

= 50[200 — 99]
= 50 x 101
= 5050

Correct Option: A

Question 76
iff(z) =1—z+22—23... — 2% + 21 then f'(1) is equal to

(A) 150

(B) —50

(C) —150

(D) 50

Solution

Ans: Given:
Fl@)=1—z+2® 2>+, —2% 4 10
We know that, Differentiating f (z) w.r.t

Then using this formula to find sum

S = 5{20+ (n—1)d}

Then,

fx)=1—z+2>—23+... -2 + 21
Differentiating above equation w.r.t
fl(z)=0—1+2z—3z%+... — 992% + 100z*
=—1+2z— 322 +...—99z% + 100z% f'(1)
=—-1+2-3+...—-99+100

Sfl(@)=(-1-3-5—...—99) + (2+4+ ...+ 100)

_7[
—25[2 +49 x 2] + 25[4 4 49 x 2]

—25(2 4 98) + 25(4 + 98)
= —25 x 100 + 25 x 102

—2500 + 2550

=50

ExameElite - examelite.com

512X 100 + (100 — 1)(~1)] [ Sn= {20+ (n— 1)d}}

012 % 1+(50—1)2]+52—0[2 x 2+ (50 — 1)2] [snz %{2a+(n—1)d}}
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Correct Option : A

Fill in the blanks in Exercises 77 to 80:

Question 77
tanz
If f(x) = ,then lim f(z) =
f(@) = ——— then lim f(a)
Solution
Ans: Given:
tanx
xTr) =
o) = ——
We know that,
. tanz
o lim =1
z—0 T
Then,
tanx
xTr) =
)= ——
. . tanz
= lim f(z) = lim
T—T x—mT L — T
. —tan(m — x)
= lim
T—z—0 r—TT
. tanczx
- lim =1
z—0 T
=1
Question 78
.. T
lim sin mx cot — = 2, then m =
z—0
Solution
Ans: Given:
. . T
lim | sin mzcot— | = 2
z—0
We know that,
T 1
cot——= =

V3

Then,

ExameElite - examelite.com
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(given)
_ mz . mx
Multiplying —— in L.H.S [ — = 1}
mz mzx
. sinmz 1
= lim -mr- ——— =2
=0 MT tan —
V3

Multiplying and dividing

in numerator and denominator in L.H.S

T
. sinmz 3 1
= lim -me - . =2
-0 M ¢ z z
an— ——
V3 3
x
i 3
i ST gy VB M
x—0 mx z—0 tan z—=0 _7
V3 V3
=43z =2
23
.m=——"
3
Question 79
if 71+£+w—2+x—3+ th nﬁf
R TS TR TR
Solution
Ans: Given:
_q T z? z°
Y= +ﬁ+§+§+...
Then,

1.2 22 3 2t _
= +ﬁ+§+¥+z+...(glven)

dy 2x 32 423

P A 14 = 4 2=
i 0++2+6+4!

ExameElite - examelite.com

T
sinmzcot— | = 2
0( V3 )

T
cot—— =

Gl
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Question 80

. T
lim — =
z—3" [a:]

Solution

. T
Ans: lim —
z—3" [37]

(3+h)

= lim —
h—0 [3 + h]

_ (3+h)

= lim ————~
h>0 (3]

=1
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The NCERT Exemplar solutions for class 11 provide a comprehensive solution for all the questions in the NCERT Exemplar textbook to

the students of class 11 maths. To perform well in the board examinations, the students can refer to these solutions, which will help

them increase their level of confidence, as the concepts are clearly structured and explained by the subject experts at Vedantu. The

solutions here are prepared and reviewed by the field experts and are revised according to the latest NCERT syllabus and the

guidelines of the CBSE board. The NCERT Exemplar books are widely used by the students who want to excel in the board exams, as

it provides them with a vast number of questions to solve and practice. With the help of the NCERT Exemplar Solutions, the class 11

students will be able to solve the complex problems in each exercise of the textbook.

Chapter 13 Limits and Derivatives of the NCERT Exemplar Solutions for Class 11 Maths is a good study resource. The chapter Limits

and Derivatives explains the limits of a function. We at Vedantu have provided the answers to the NCERT Exemplar Solutions in simple

PDF format for the students, which they can easily download from Vedantu’s website. The solutions will help the students to clarify their

doubts and provide them with a strong foundation for every concept.
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