SOLUTION
TOPIC: LIMITS, CONTINUITY & DIFFERENTIABILITY

41, (A
IirrJ[[Sin x]—gcosx]Jrl} :{0—(;1)“}0
Xlir;{[sinx]gcosx]u}{ogu}O
_' 1iﬂ{[sinx]_gcosx]ﬂ:0

42.  (B)

1 X 1/x
. E. e
Ilm(exﬂcx)X :Ilm[[—] +1] =7
X—a0 X—a0 Tc

Now, {n} =nt—3
1
Iim{(eX +nx)x}:n—3

43. (D)

lim \/1—«}sin 2X y \/1+4/sin 2X

xor  m—4x \/1+ |Jsin2x

. yl-sin2x .
= I|m—4><llm !

Which gives RHL = —% atx = % and LHL = % atx = % so, limit does not exist

4. (C)
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45.  (B)

2C0S X —Sin 2x o
C(m-2x) X=7
fog=1 (F2)
e—cosx _1 TC
, X>=
8x —4n 2
LHL atx= =~
2
. 2sinh—sin2h . 2sinh(1-cosh)
lim =lim =
h—0 4h2 h—0 4h2
sinh
RHL = lim—— %
h—0 T
8((j+h]—4n
2
e -1 sinh 1

lim —_—
h->0 8h sinh 8

= h(x) has irremovable discontinuity at x = %
46. (A,C,D)

Vi<x<Z tanttanx =x

And x 0<Iogex<logeg<1
=f(x)=x
vg<x<e,tan’1tanx:x—n

And O<log, x <1

~.(log, x)" =0

=>f(X)=x-=

And for x > e, log, x >1, .. (log, X)" —> oo
=f(x)=0

47. (B,C,D)
(A)  Clearly f(x) is continuous at x = 1

(B) g(l*) =0,9(1) =1=g(x) is discontinuous at x = 1
©) h(l*) =1and h(l’) =0=h(x) is discontinuous at x = 1

(D) ¢(1*) =1land ¢(1*) =—1=¢(x) is discontinuous at x =1
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48. (A, D)

3 1/h
limf (0+h)= Iim[1+ ah +bh ]
h—0 h—0 h

3
)
= lime
h—0

For limit to exist, we must have

3
Iimah+bh 0

h—0 h2
soa=0

So, we have

. . 1/h
limf(0+h)= Ih|Lr3(1+ bh)

h—0
= lim(L+bh)"™" —e®
h—0

For f(x) to be continuous at x = 0, we must have
lim f (x) = (0)

x—0*
—e’=3

~.b=log,3

49. (B, D)

g3 ot 252 |- feor () o

lim {xz}cos(e“x) = 0x(value between —1and1)

x—0"

=0

50. (A B,C,D)

f (1+ ) = lLrIl (x [é} +X [x]]
= lim(x(0)+x(1))

x—1"

=1

f(l’) :lﬂl (X|:%:|+X[X]]
= lim(x(1)+x(0))

x—1"

=1
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f(2*):xlirg(x[%}+x[x]]
= lim (x(0)+x(2))

x—>2"

=4
f(2’): )!LI’EI (X|:%:|+X[X]]
= lim (x(0) +x(1))

X—2"

=2
Obviously f(x) is discontinuous at all positive integers but at x = 1 it has removable discontinuity

51.  (AB)

lim x e -2
o LM+ []

52.  (C)

_ %XZ/S (x-2)"" (3x-2)

- flisnotdefinedatx=0and at x =2

53. (B)

54. (B,C)
55.  (AQ)
56. (zero)
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57. (1)

58. (1)
59.  (4)
60. (5)
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