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Topic :-LIMITS & DERIVATIVES

1 ()
We have,

li
h—0
d
— 2
_{ ~(x smx)]

2 (a)

(a + h)*sin(a + h) — a’sina
i h

=2asina + a®cosa

atx=a

o 2F () = 3f(2x) + f(4)

li
x—0 x2

2f"(x) — 6f"(2x) + 4f"(4x)

= lim
x—0

2x

2f"(x) — 12f"(2%) + 16f"' (4x)

= lim
x—0

_ 2f(0) — 12'(0) + 16f"(0) _ 6a

2

= 3a

2
3 (b)

= li

2

li
x—0 X

2 0

e+ (1+x)7t—2(1—-x)3
m

x—0

2x
[by L’ Hospital’s rule]

ef—(1+x) % —-6(1—x)""

= lim
x—0 2
[by L Hospital’s rule]
_e’—1-6 3
= 5 =
4 (a)
Given, lim kx cosec(x) = lim x cosec (kx)
x—0 x—0
x x k

= klim—— = lim— X —

x=0Sinx  yoosinkx  k
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f 1
= =—
k
= k=+1
5 (d)
We have,
L] X
lim — = lim-=1
x_)OJr X x_)0+x
and, lim M = Jim =4 = |im X =—1
x-0" * x>0t x-0t %
Hence, lim ™ does not exist
x—-0 X
6 (b)
We have,
T
lim x? sin—
x—0 X
= 0 X (A finite oscillating number) = 0
7 (c)
) (1 + b + iz)x2
x“+bx+4 ) X x
m - | = m 7 =1
x—o \X* +ax + 5 x—»oo(1+_+_2)x2
X x
8 (b)
2 sin x — sin 2x
Since, f(x) is the integral function of —— 35—, therefore by definition
) 2sinx — sin2x
f) ="
x
2 sinx — sin2x
= limf'(x) =lim—————
x—0 x—0 X
) 2sinx 1— cosx
=lim = . 5 =
x—0 X X
9 (a)
We have,
x+1
y (3x—4)(T) — (1 + — ) 2
o \3x + 4 T e\ T3+ 2
lim =6 ><E lim —2x2
— exﬁm3x+2 3 = g 3x+2 — 8_2/3
10 (c)
1+x)°8—-1
im—————
-0 (1+x)?%—1
Cla+0r+1][a + 02+ 1] + %)% —1]
=lim
x—0 (1 + X)Z -1
=2%Xx2=4
Alternate
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(1+x)8—-1/0
1m—(— form)
x—>0(1 +x)2— 1\0

8(1 + x)7

lim 2(1 +x)

x—0
=4
11 (a)
We have,
2+/2 — (cosx + sinx)3
1 — sin2x
23/2 —{(cosx + sin x)z}g/2
2—(1+ sin2x)
_ 232— (1 + sin2x)*/?
= lim -
xon/4a 22— (14 sin2x)
3/2 _ 93/2

=limZ ,where y =1 + sin 2x
y=2 YT

(by L’ Hospital’s rule)

3 3 3
= — 3/2-1 = — 2 = —
12
We have,

lim (3x ++/9x% — x)

xX— — 00

= lim (—3y +4/9y% + y) ,wherey = —x
y—00
=9+ Yy y 11
= lim > = lim > = S
y=o 3y +4/9y*+y) yoo3y+49y*+y 3+3 6

13 (a)
5x 4x

. e —e
lim
x—0 X

(1 $ 52 G0° ) -

1! 2!
4x  (4x)*
(1 + T + o1 + )

=lim
x—0 Ve
[
(F + a1 + )

=lim
x—0 X

=1
14 (a)
We have,
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L= lim
x—0 x4
a—a 1—96—21/2—36—2
a? 4
=L = lim 2
x—0 X
2 4 6 2
B PR U SO UF SO WO S
2 a2 8 a4 16 a6 4
=L = lim 7
x—0 X
12,10 1) 2
2 8 a3 16 g° 4
=L = lim 2
x—0 X
L=l x2(1 1)+ 1 1 x?
o] = Pl BT
o02\a 2/ T3 T 16 &
1
:i—%=0andinthatcaseL=@ [« L is finite]

:>a=2andL=i

15 (b)

64

limlog, (sinx)* = loge[lim (sin x)x]
x—0 x—0

= loge[lim (1 + sinx — 1) (sinx=1)
x—0

x(sinx—1 )]

lim x(sinx—1)

= loge[e’HO ]
= log. 1
16 ()
We have,
log x)"
lim x™(logx)" = lim (log )
x-0* X0t X
n—11

= lim x™(logx)" = lim n(log—xzm_f [By L’ Hospital’s Rule]

x—0% x—0t TMmXx

1 n—1

= lim x™(logx)" = lim %

x-0* x>0t —MX

= lim x"(logx)" = lim
x—07

= lim x™ (logx)" = lim
x—0*
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n(n — 1)(log x)"*zi
( _m)Zx—m—l

n(n — 1)(logx)" 2

mix™

[By L’ Hospital’s Rule]

x—-07

x—0*

n! Diff. numerator and

= lim —m|denominator n times

x-0*t (—m)"x
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17 (a)

oI+ xt =1+
lim 5

1 1
I +——(1 +—)
x x?

= lim

X—00 X X—00 1
=—=
18 (c)
Let y = lim (cosec x)1/108*
x—0
l y log cosec x
= = -
8y Togx
. — cotx , . ,
= }cl—I;% 1x [by L’'Hospital’s rule]
= —lim =—
x—otanx
= logy=-1
1
= =—
Y=
19 (c)
. 2x—f(x)
lim—————=
-1 x—1
= lim? _f 2 (by L’ Hospital’s rule)
x-1
=2—f()
=2—(1=1
20 (d)
1 — cos(1 — cosx
f(0) = lim ( 7 )
x—0 X
_ sin(1 — cosx).sinx
B x—0 4x3
1 sin(1—cosx) 1—cosx sinx
T 47,50 l—cosx T x2 T «x
1 1 1 1 1
477278
PRERNA EDUCATION https://prernaeducation.co.in

011-41659551 | 9312712114



ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A A B A D B C B A C
Q 11 12 13 14 15 16 17 18 19 20
A A B A A B A A C C D
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