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1 (b) /
We have,
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3 (b)

2sin?x +sinx — 1

1m - .
x_,%ZSlnzx—3smx+ 1
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[by L’Hospital’s rule]
cosx (4sinx + 1)

- xl_,nécosx(élsinx— 3)
4sing + 1
=—=-3

T
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4 (a)

14552\ 2% \V*
am (1 + 3x2> =l <1 Ty 3x2>

2
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5 (a)
We have,
lim f(x) =limx = 0and, lim f(x) =limx? =0
x—0~ x—0 x—-0% x—-0

Hence lin?) fx)=0
X—
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If x € Q, then n!  x will be an integral multiple of 7 for large values of n. Therefore, cos(n! mx) will be
either 1 or —1 and so cos?™(n!x) = 1
~ lim lim[1+cos®™(n! tx)]=1+1=2

m—00 N—0o

If x € Q,n!m x will not be an integral multiple of = and so cos(n! mx) will lie between —1 and 1
Thus, 77lllrr(}o cos?™(n!mx) = 0

= lim lim[1+ cos?™(n!mx)]=1+0=1

m—->00 N—>0

7 (c)
We have,
lim (1 + cos 7 x) cot?mx
xX—>

(1 +cosmx)(cos?mx) . cos?mx 1
= lim =lim—m— ==

x—1 (1 — cos? mx) x>11—cosmx 2
8 (c)
_ (ekx - 1) sin kx
lim 2 =4
x—0 X

- — sin kx
= lim X k X xXk=4
x—0 kx kx
= k?=4 = k=42
9 (b)
3 (3)? (x3)3
log(l +x3) 3 (T— ) + 3 —00>
x-0 sind3x  x-0 x3 x5 3
(x——§T4-§T—:.Jm)
3 32
(12460 )

= lim =1

x—0 xZ x4-

( 31 T 5 °°)

10 (c)

ll = llm (x + [X])

x—-2%
=;lin(1)2+h+[2+h] =4
L = lim (2x - [x])
= ’llirrtl){Z(Z —h)—[2—h]}
= }lintl){Z(Z —h)—1}=3

= cosx
l3 = hm T

x—%x — 7 x—>7
[by L’'Hospital’s rule]
ThuS, 13 < lz < ll
11 (b)

= lim —sinx = —1
s

I _ sin(1 + [x])
.
sin(1—-1)

=——  ~ =90
-1
12 (a)
(1 —cos 2x)sin5x
lim 5
x—0 x4 sin 3x
1—cos2x_ sinb5x

= lim > lim —
x—0 X x-0sin 3x

" 2sin?x " sin5x 3x 5x
= lim im = —
x>0 x2 x>0 5x ’sin3x 3x
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iz (sinx)2 5 10
- xl—% X "3 3
13 (d)
We have,

! i sin(e*2 — 1)
R f) = Pt log(x — 1)

o lim F) = | sin(e¥™2—-1) e¥%2-1 x—2
im f(x) = lim . .
x-2 x-2( e*?2-1 x—=2 Tlog(1+ (x—2))
=>11rr%f(x)=1><1x1=1
p g
14 (a)
We have

- Sn a
LT i — =0

e \/ ok e D
2

15 (c)
~ sinvx + h —sinVx
lim
h—0 h
Applying L'Hospital’s rule,
cosVvx +h
o alrrh _cosVE
" h-0 1 T o2vx
16 (a)
Lety = lim(sinx)®™"*
xX—=
2
= logy = lim tanx logsinx
x—>§

_ log sinx

m
x—»% cotx

L .COS X
= lim sinx__— [by L’ Hospital’s rule]

x—»n —cosec?x
2

We know that
sin2™A

Acos2Acos4A ...cos2™ 1A =
COS A COS Ccos COS MsinA

7111_1)210 cos (;) cos (z) ...COS (2:_1) coSs (an)

— i sinx [ (A=
= b 2m sin(x/2™) put
sinx (x/2")

n-oo  x  sin(x/2")

27’1

_sinx
Cox
18 (d)

_ sin(e* 1 -1)
lim ———
x-1 log x

sin(e™ — 1)

~ 150 Tog(1 + h)
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sin(e® —1) (e"-1)
= lim X
h-0 (ef—1) " log(1+h)

2
(h TR )
=1Xlim > =1x1=
h—-0 h
(h - 7 +. . 00)
19 (c)
We have,
. tanmx 1\*
[ = lim + lim (1+—)
x--2 X+ 2 xX—00 x2
. tan(2m + 7mx) 1\*
== ]lim — =+ lim (1+—)
x>-2 x4+ 2 ) x—00 x2
tanm (x + im 2
=>l=mr lim #+e}g&x2 =r+e’=mw+1
x--2 1 (x+2)
20 (d)
RHL= }lirr(l) f(a+h)
V1 —cos2h
=lim————
h—0 h
2sinh
= ;lm%\/_ = \/E
LHL= lim f(1 — h)lim ¥225020
h—>0_ b h—-0 h
sin
= limv2 =2
h—0 —h
Here, LHL#RHL
So, limit does not exist.
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