DCAM classes

Dynamic Classes for Academic Mastery

13.LIMITS AND DERIVATIVES

10.

11.

12.

13.

14.

15.

16.

17.

Single Correct Answer Type

. Vi-cosx? ,
The value of hmx_,o m, 1S

a)1/2 b) 2 c) V2 d) None of these
If [(x) is the least integer not less than x and g(x) is the greatest integer not greater than x, then
limy ey {{(x) + g(x)}is equal to

a)9 b) 13 a1 d) None of these
2\~

If f(x) is differentiable and strictly increasing function, then the value of lim,._, % is

a) 1l b) 0 c) -1 d) 2

- 1/x
The value of lim,_, o, (E —tan~! x) ,is
a)o b) 1 c) —1 d)e
_ _ . FDgEI-FERgMW-F(D)+9(D) .
If f(1) = g(1) = 2, then lim,_,; T is equal to
a)o b) 1 c) 2 d) -2

The value of
lim,_,o{logm-1)n.log,(n + 1) .logmi1y(n + 2) ... {...log(nk_l)(nk)}, is

a) oo b)n )k d) None of these
. 12+22432+..4+n? |
lim;, 0 S E— equal to
1 2 1 1
a) — b) = c) = d) =
) 2 ) 3 ) 3 ) 6
The value of lim,_,o(cos x)%°t** is
a)e? b) e~1/2 01 d) Not existing
_pb
The value of lim,._,q eaxx—ex is equal to
a)a+b b)a—b c) e® d)1
2 o 2
limh_>0 (a+h) sm(ah+h) a“sina is equal to
a) 2asina b) a? cosa ) a’cosa + 2asina d) None of these

. . T .
lim,_, x2 sin—is equal to

a)l b) 0 c) Does not exist d) oo
The value of lim,_, /,(sin x)®"*, is
a)0 b) 1 c) —1 d) oo

Let < a,, > be a sequence such thata; = 1and a,;,; = cosa,,n = 1.Ifa = lim,_,, a,, then a belongs to

the interval

a) (0,7/6) b) (m/6,m/3) ¢) (m/3,m/2) d) (m/2,m/3)
) fzxxexzdx
lim,,_, oo =2 2 equals
1
a)o b) oo c) 2 d) :
lim,_ x sin (E) is equal to
1
a) o b) 0 c) 2 d) .
lim,_, mﬁ# is equal to
1 - 1
a) 2 b) = c) -2 d)—=
2 2
_(sinx, x # nm _fx?P4+1, x#2 . :
Let f(x) = { 2 x=nm’ wheren € [ and g(x) = { 3 x=2 , then lim,_,o g[f (x)] is
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18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

a) 1l b) 0 c)3 d) Does not exist

1+sinx—cos x+log(1—x) is

The value of lim,._,

x3
. 1 1
a) -1 b) = Q) —= d)1
2 2
lim = fnx-1is equal to
4 4
a) 1 b) 1/2 c)2 d) o
Given f(x) = Zx—:, lim,_ f(x) = 1 and lim,_, f(x) = 2, then f(=2) is
a)0 b) 1 c)2 d)3
2
The value of the constant ¢ and § such that lim,._, ();—:11 —ax — [3) = 0 are respectively
a) (1,1) b) (-1, 1) ¢) (1,-1) d) (0,1)
If0 < p < g, then lim,_,,,(q"™ + p™)*/™ is equal to
a)e b)p c) q d)o
If f(a) =2,f"(a) =1,g(a) = —1, g'(a) = 2, then the value of lim,._,, g(x)f(a;:z(a)f(x), is
a) =5 b) 1/5 )5 d)-1/5
If£(5) = 7 and £'(5) = 7, then lim,—.s L& s given by
a) 35 b) -35 c) 28 d) -28
: Z+1,x#0,2
_(sinx,x #nmneZzZ _ x o . .
Iff(x) = { 0, otherwise and g(x) = 4,x =0 ,thenlim,_,g(f(x))is
5x=2
a)l b) 5 c)6 d) 7
Ifz, = cos;—‘; + isin ;—02[ wherer =1, 2,3, ...,n, then lim,,_, 2,2, ... Z,, is equal to
a a
.. bl W hd P /2 3 -
a)cosa +isina b) cos (2) Lsm(z) c) et d) Vel
The value of lim,._,, XE D
1-cosx
1 1
a) 5log2 b) 2log5 c) ElogS d)glogZ
lim,_, [—‘Hx_ H] is equal to
4x
1 b 1 1 q 2
a) — — ) — —
)3 N )3 Nr )3 N ) Nr
li vam—Vcos~lx . . b
iy, — == Is given by
1 1
2) — b) 1 d) o
e V2m
. tanx-sinx .
lim,_q —s s equal to
1 1
a) = b) — = )0 d)1
2 2
. e3¥=6_1 .
The value of lim,._,, pemy e is
3 - -
a)> b) 3 c) -3 d)-1
2
The value of
LY r+2. 30 r +3. 000 r +en 1
lim T is
X—00 n
1 1 1
a) — b) — J = d) None of these
24 12 6
The value of
. 1 1 1 1 .
lim,,_, e 3 + s + = +... —(Zn—l)(2n+1) is
a)1/2 b) 1/3 c) 1/4 d) None of these
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

The value of lim,,_, E + 22—1 + % + .+ L}. is

n*+n2+1

1
a) 1l b) =
2

lim,_,o[Vx? + 2x — 1 — x] is equal to
1
a) oo b) =
) )5

n
lim,,_ (1 + sin %) equals
a) e b) e

aCOtX_aCOSX

lim =————, a > 0isequalto
X=3 cotx—cosx ’ q

T
a) log, 5 b) log, 2
limy, L0 2oy % e"/M™is
a)e bje—1
The value of I o tat_, 1
e value of lim,._, m Is equal to
a)0 b) 2
lim, ﬁ is equal to
a)0 b) 1/2
1-vx
The value of lim,._, o, (:Z) ™ s
a)0 b) —1
The value of lim,_,; (1 — x) tan (%), is
T
a) 5 b)m+ 2

lim,_ e Z—Z = 0, (n integer), for
a) No values of n

b) All values of n

c) Only negative values of n

d) Only positive values of n

3%—x2

The value of lim,_,3 e is
log3 —1 log3+1
a)log3+1 log3 -1

[1—tan(§)](1—sinx) .
x_’g [1+tan(§)](n:—2x)3 1S
a)1/8 b) 0
The value of lim, ., Va2x? + ax + 1 —Va?x2 + 1, is
b) 1

lim

1
a) —
)2

1-cos3x

lim, is equal to

xsinx cosx

2 3
a) - b) =
)5 )5

lim,_,(1 — x) tan (%) is equal to

T
a) 5 b)
lim 40(tan6-260tanB) .
Mo (1—cos26)
a) 1/v2 b) 1/2

Wl =

c) 4

9 e2a

c) log. a

cJl-e

c) 1/2

d) None of these

d)1

d) 0

d) al
de+1

d)1

d)

d)1

d) None of these

d) None of these

d) o

d) None of these
3
d) =
) 4
d)o

d) 2
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50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

. sinx .,
lim,, - s equal to
a)0 b) 1 0 1 d) None of these
2
li bl 1
img_z 25 is equa to
a)0 b) -1 1 d)
llmx_)o o’ b7 is equal to
a b
a) log, (E) b) log, (E) ¢) log. (ab) d) log, (a + b)
lim,_,_ oIS equal to
a) 2 b) -2 1 d)-1
lim,_, = 12 \/_15 equal to
)— b) ) 8v3 O3
a) — — c
8v3 V3
: 1 1),
lim,_q {x:‘i/T_x - Z} is equal to
1 —4 -16 -1
—_ b) — - d) —
2D )3 93 )28
The value of lim,._, %, is
a) log (7 ) b)1 (b ) o) log(ab) d) — log(ab)
bt oo (— -
b 8\a
lim,_,¢ Zrl—l_ is equal to
1
a)_ b)n(n+ ) 01 d)o
x 2
The value of lim,_,; (logs 5x)'°8x5 is
a)l b)e c) —1 d) None of these
etan x—e*
lim ——— =
x>0tanx —x
a)l b)e ce—1 d)o
. x2-2x+1\" .
The value of lim,,_, o, (x2_4x+2) ,
a) e? b) e2 c) e® d) None of these
Iflim,_,q logx+a)-loga | lim,,_,, loffe_l = 1, then the value of k is
1 1
a)1—- b) e(1 — a) c)e(1——) d) e(1 + a)
a a
The value of lim,._, Slzx, is
a)l b) 0 c) —1 d) None of these
lim,_,q x log sin x is equal to
a)o b) oo
! d) Cannot be determined
lim, %f 17€OSX ix is equal to
a)l b) 0 c)1/2 d) None of these
. 1({ra sin2t g, _ (@ sin?t : :
limy 0 = {fy e dt fx+y e dt} is equal to (where a is a constant)
a) esin®y b) sin 2y esin*y )0 d) None of these

Let f"(x) be continuous at x = 0 and f"'(0) = 4. Then lim,._,, Zf(x)_gfgx)”@x)

a) 11 b) 2 c) 12 d) None of these

[(a—n)nx—tan x] sinnx

is equal to

If lim,_, = 0, where n is non-zero real number, then a is equal to

x2
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68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

1
a)o b)n+

1

cn d)n+-

n n
x(1+acosx)—bsinx

The values of a and b such that lim,._,, o = 0,are
a)E,E b)§,—§ 0) _E’_E d) None of these
2°2 2" 2 27 2
. x2—2x+1\% .
The value of lim,._, (x2_4x+2)
a) e? b) e~? c) e d) None of these
The value of lim,._, (1_?—25236) is
a) Does not exist b) Infinite )0 d) 2
The value of lim 1+sinx—cos x+log(1—x) is
x—0 x3 )
a) 1/2 b) —1/2 )0 d)1
. 14+t cosecx i
lim,_q {TE:::} is equal to
1
a) = b)1 Je d) e?
e
li 2sin? x+sinx—1 . 1t
lmx_% Zsin?x—3sinx+1 © CqUALLo
a) 3 b) -3 c)6 d) o
. 1+5x2 1/x .
The value of lim,_, (m) is
1 1
a) e? b) e c) - d) —
e e
x,x <0
Iff(x) =1 1x=0,thenlim,_, f(x) is
x%,x>0
a)o b) 1 c) 2 d) Does not exist

If x is a real number in [0, 1], then the value of lim,,,_,¢, lim,_,[1 + cos?™(n! 7 x)] is given by
a) 2 or 1 according as x is rational or irrational

b) 1 or 2 according as x is rational or irrational

c) 1forall x

d) 2 or 1 forall x

lim,_,; (1 4 cos  x) cot?  is equal to

a)l b) -1 c) 1/2 d)—-1/2
. (ek*-1) sinkx .
If lim,_, — = 4, then k is equal to
a) 2 b) -2 c) £2 d) +4
3

lim, loii(rll:z ) is equal to
a)o b) 1 c)3 d) None of these
If I = lim,_,+(x + [x]), I =limy_,-(2x — [x]) and l5 = limy_,,5 % then
a)l, <l <l b)l, <lz3 <l la<l, <l Dy <<,

sin(1+[x])

—_— 0
e ={ w0 o=

0, for[x]=0

Where [x] denotes the greatest integer not exceeding x, then lim,_,o- f(x) is equal to
a) -1 b) 0 1 d) 2
. (1—cos 2x) sin 5x
llmx_>0 W equals
a) 10/3 b) 3/10 c) 6/5 d)5/6
If f(x) = sin(e**-1) then lim,_,, f(x) is given b

log(x—1) ’ x—2 g y
a) —2 b) -1 o0 d)1
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84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94,

95.

96.

97.

98.

Sn+1=5n

IfS, = Xr=q ar and lim,_,,, a,, = a, then lim,,_,, is equal to
Yie=1k
a) 0 b)a )V2a d) 2a
limy,_, M is equal to
a) cosVx b) 1/(2 sinvx) c) (cosVx)/2Vx d) sinvx
The value of lim,_=(sin x)'*"* is
2
a)l b) 0 e d) None of these
The value of
lim,,_,,, cos ( ) cos ( ) cos (g) ... COS (zin) is
2) .x b) x 0 (sinx) ) (cosx)
sinx cos x x x
: x—1_
The value of the limit lim,._,; sinte”_—1) i
logx
1
a)0 b) e 9 . d)1

Ifl = lim,_,_, 222X

a)l>3
b)l >4
al<4
d) l is a transcendental number
. J1—cos2(x—1)
lim
x-1 x—1
a) Exists and is equals V2
b) Exists and is equals —v2
c) Does not exist becausex —1 — 0

X
—— +lim, (1 + ) , then which one of the following is not correct?

d) Does not exist because left hand limit is not equal to right hand limit

Iff'(2) = 2, f"(2) = 1, then lim,_,, L’;(’“)
a) 4 b) 0 c) 2 d)
I e ppyar |
iMyon/a® 7 1 equals
8 2 2 /1
)= f(2) b)=f(2) 9=£(5) 4) 4f(2)
Iff(a)=2, f'(a) =1,g(a) =3,g9'(a) = —1, then lim,._,, (a)g(x; Z(x)g( ) is equal to
a) 6 b) 1 c) -1 d) -5
245x+3\% . .
If f(x) = (’;;;;:2 ) then lim,._,., f(x) is equal to
a) e* b) e3 c) e? d) 24
sin"lx—x ,
lim,_q py—— is equal to
a)1/2 b) 1/3 c)1/6 d)1/12
1\sinx
Forx > 0,lim,_, ((sin x)Vx 4 (—) ) is
X
a)0 b) -1 1 d) 2
x+1
. 3x—4\ 3 .
The value of lim,._, » (322?) > s equal to
a) e 1/3 b) e2/3 c) et d) e=2
limx_>(,§sin‘1 (132) is equal to

a) -2 b) 0 c) 2 d) oo
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99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

2 Sln 3x .
lim,_q is equal to
a) 0 b) 1 d) 18 d) 36
. a*+a *-2 .
lim,._,q is equal to
a) (loga)? b) loga )0 d) None of these
_ (1, when x is rational . .
Letf(x) = {O, when x irrational” 11" 1Mo f () s
a)0 b)1 9 1 d) None of these

o X

Forx € R lim,_ (ﬁ) is equal to

a)e b) et c)e> d) e®
The value of lim,_,, x cos ( = ) sin (fx) is

a) i b) it a1l d) None of these

The derivative of function f(x) istan* x. If f(x) = 0, then lim,_, ( )j

a)l b) 0 c) -1 d) None of these

——is equal to

_ ((@/2){g(x) + (x)}sin (x),x = 1
Letf(x)—{ sinx/x, x <1
1, ifx>0
Where g(x) = {—1, if x < OThen, lim,_,; f(x) is equal to
0, if x=0
a)o b) 2 c) sinl d) None of these
If lim,_, [x L (ax + b)] = 2,then
a)a—landb—l b)a=1andb = -1 cJa=1landb =-2 d)a=1landb =2

If f: R = R is defined by
x—2

Jifx € R —{1,2}
f(X)= x2—3x+2

2, if x=1

1, if x=2

Then lim,._,, fx ) f( L0771 equal to
- 1
a)o b) -1 c1 d) -
ff(x)2t3dt

Let f: R — R be a differentiable function such that f(3) = 3,f'(3) == Then the value of lim,,_,3 =—— =
is
a) 25 b) 26 c) 27 d) None of these

Let f(a) = g(a) = k and their nth derivatives f"(a), g™ (a) exist and are not equal for somen. Further if

f@gx)-fla)-g@f(x)+g(a)

lim,_,, PSS = 4, then the value of k is equal to
a) 4 b) 2 1 d)o
The value of lim,._,q %, is
a)l b) -1 Ao d) None of these
The value of limy,_, (a+h)” Sin(ah+h)_a2 Sin 2 is
a) 2asina + a%cosa b) 2asina —a?cosa ) 2acosa+ a’sina d) None of these
If f(x) is differentiable function and f''(0) = a, then lim,_,, Zf(x)_ngfoMx) is equal to
a) 3a b) 2a c) 5a d) 4a
(1—v\—"2
The value of lim,._,, ex+log(1+xxz) A0 i equal to
a)0 b) -3 c) -1 d) Infinity

If for some real number k
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115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

lim,._,o kx cosec (x) = lim,._,, x cosec (kx), then the possible values of k are

a)1,-1 b) 0,1 )12
The value of lim,._,q % is
a) 1l b) —1 )0
lim,_,o x2 sin g, us
a)l b) 0 c) Non-existent
The value of lim,_, o, (ij:ﬁ::) i
b) 0 1

a)é
a

If f(x) is the integral function of the function Zsinx-sinzx

x3
a)o b) 1 c) -1
3x-0\(5)
. X— 3 .
The value of lim,._, o, (m) ,1s
a) e™2/3 b) e=1/3 c) e?
. (1+x)8-1 .
lim,_q ESSTRTRL equal to
a) 8 b) 6 c) 4
Th 1 fli 2v2—(cos x+sinx)3
e value of limy_, /4 P ,is
3 1
a) —= b) E c) —
vz 3 V2
limxﬁ_oo(3x +vV9x2% — x) equals
a) 1/3 b) 1/6 c) —1/6
. eS¥—et*
lim,._,q is equal to
a)l b) 2 c) 4
4/ _ A2
Let L = lim,_ W, a > 0. If L is finite, then
1 1 1
= = — b = = — = = —
a)a=2L e Ja=1,L e c)a=3L 37
lim,_, x log, (sin x) is equal to
a) -1 b) log, 1 a1
The value of lim,_, 5+ x™ (logx)™, m,n. N is
a)o b) m/n c) mn
A vd_ 2
The value of lim,._, w is equal to
a)o b) -1 c) 2
lim,_,o(cosec x)1/198% js equal to
a)o0 b) 1 c)1/e
’ . 2x—f(x) .
If f(1) = 2and f'(1) = 1, then value of lim,_, — s
a) -1 b) 0 a1l
The value of lim,_, w is
1 1 1
a) — b) - c) =
) 2 ) 4 ) 6
The value of lim,e x3/2 (Vx3 + 1 —Vx3 — 1), is
a)l b) -1 o
. a*—x%
Iflim,_,, i —1, then a equal to
a)l b) 0 c)e
. 3+1
If lim,_,, {h — (ax + b)} = 2, then

d) 0,
d) None of these

d) oo

4
d) =
)5

,x # 0,then lim_, f'(x) is equal to

d) None of these

d)et

d) 2

d) V2
d)-1/3

d)5

1
d = = —
Ja=1,L 7

d) None of these

d)n/m

d) None of these

d) None of these
d) 2
1
d) =
) 8
d) None of these

d) (1/e)
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134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

aJa=1b=1 b)a=1b=2 ca=1b=-2 d) None of these
2
lim,_,q % is equal to
1 3
a)0 b) = a1 a2
2 2
. 12 22 n? .
lim,, 0 (1_n3 toatet 1_n3) is equal to
1 1 1
a)— b) — = c) - d) ——
)3 ) - ) ) -
. sin2x .
llmx_)f_; . is equal to
1 c)2 1
a)3 b) — d) =
) )75 )3
The value of lim,._,q M, is
1 1 1
a) = b) = J-= d) None of these
8 2 4
. 2 _ . lax?+bx+c|
Let a and f be the roots of the equation ax“ + bx + ¢ = 0, where 1 < a < f5. Ifllmxﬁmm
aJa<0anda<m<f b)a>0andm>1 cJa>0andm <1 d) All the above
lim,_4 % is equal to
n m 2m 2n
_ 2
Let a and B be the distinct roots of ax? + bx + ¢ = 0, then lim,._,, 1ocos(axTHbate) i equal to

(x—a)?

1 a? )0 a?
)5 (@~ B b) - (a - p)? : )% @@= p?
lim,_q [%] is equal to
a) log, 2 b) log, V2 c) log, 4 d) 2

. X .
lim,_q (m)ls equal to
a)o0 b) 1 c)2 d) -1
Iflim,_q 10g(3+x);1°g(3_x) = k, the value of k is
a)o0 b)-1/3 c) 2/3 d)-2/3

. i 1 \ctadx _
If a, b, c,d are positive, then lim,,_, (1 + a+bx) =
a) ed/b b) ec/a C) elc+d)/a+b d) e

XZ 2
The value of lim,._, <M> is
xsinx

a) 3 b) 2 Al d) o
. sinx ,
lim,._, o — s equal to
a) oo b) 1 o d) Does not exist
. x cos x—log(1+x)
lim,_,q — equals
a) 1/2 b) 0 a1l d)—1/2

Given that lim,_,e Yr=q -

4k k
a) — b) \F
e e
lim,_,q Sirzclxl is equal to
a) 1l b) 0

log(r+n)—logn

9 (2) a5

c) positive infinity d) does not exist

= 1, then

=2 (1og2 - %),limn_)Oo % [(n+ Dk + 2)k ... (n + n)*]/™,is
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150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

2 . (1
. x sm(;)—x .
The value of lim,._, o, {—1—IXI }, is

a)o b) 1 c) —1

Ifly = limy, (x + x]), L = limy, (2% + |x]) and I3 = limy /=

)l <1, <l b)l, <ly <l

x+3
lim,,_, (%) is equal to
a) 1l b)e c) e?
2 4 2 4
lim,._,q %{1 - cos% — cos xT + cosx?cos x:} is equal to
) 1 b) 1 ) 1
a) — — c) —
32 256 16
If f(x) = x’:‘i:;‘x, then lim,_,, f(x) is
a)o b) o a1
e value of lim,_,;(2 — x B is equal to
The value of li (2—x)""2 1
a) e~2/T b) el/m C) e2/m
lim, . ™ = 0, then r is equal to
4 5
a) - b) > c) 2
The value of lim,._, % is
a) log5 b) 0 a1l
1. Vv1-cos2x .
My 0 — 77— 1
a)l b) -1 o
The value of lim,_,,, a* sin (%) is(a>1)
a) bloga b) alogh c)b
. x3 x? .
lim,_ e (33(2—_4 — 3x+2) is equal to
1 1 o0
a) —— b) —=
)5 ) -3
x%_
lim,_q % is equal to
a) 3/2 b) 1/2 c) 2/3
1/x_ 1/x, . _1/x 1
The value of lim,._, {al e n+ ki } ,is
a)a;+a; +-+a, b) e®1+azttan c)

)ls<ly<ly

in2
. sin“ x+cosx—1 .
The value of lim,_,g —————is

x2
a) 1l 1 1
b) = c) ——
) 2 ) 2
. sin 4x
llmx_>0 ﬁ, 1
a) 4 b) 8 c) 10
li x8-2x+1 1
imy ;= equals
a)3 b) 0 c) -3
The value of lim,_,,, Va?x? + ax + 1 —Va2x2 + 1is
1
a) > b) 1 c) 2

lim,_,o(—1)*], where [.] denotes the greatest integer function is equal to

a) 0 b)1 -1

d) None of these

Al <z <l

d) e3

d) !
256

d) None of these

d) e 1/m

d)1

d) 2log5
d) Does not exist

d) None of these
2
d) =
) 9

d) None of these

d) 2
d)1

d) None of these

d) Does not exist
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(1—-e¥)sinx

168.

lim,._,q g3 is equal to
a) -1 b) 0 A1l d) 2
169. : x+3\¥+2
The value of lim,._, (—) is
x+1
a)0 b) 1 c) e? d) e*
; 2
1701t ¢ is a repeated root of ax? + bx + ¢ = 0, then lim,_,, W is
a)o b) a c)b d)c
171. The value of lim,_ _(Hx), is
a)o b) 1/2 c) 2 d)e
172. . (2x+1)*%(4x-1)5 .
lim,, 0 T is equal to
a) 16 b) 24 c) 32 d)8
173.1f f: R = R is defined by f(x) = [x — 3] + [x — 4] for x € R, then lim,_,3- f(x) is equal to
a) -2 b) -1 )0 d)1
174. The value of lim,_,-{x + (x — [x]?}, is
a)o b) 1 c) 2 d)3
175. 2 =2
. X“+2x+3\3x+2 .
The value of lim,._, o (2x2+x+5) ,1s
a) el/? b) e3/2 c) e3 d) None of these
176 . X_ ,Sinx .
lim, [ x_;nx ] is equal to
a) -1 b) 0 a1 d) None of these
177. The value of lim,._, (log, 2x)'°8x5
a) 5/2 b) elo825 c) log5 /log 2 d) elo8s 2
178. Let f:R = R be appositive increasing function withlim,_, % = 1. Then, lim,_ };((2;)) is equal to
2 3
a) 1 b) 92 d)3
3 2
2 _
179. Iff(x) = {;Cx + g’ 23 Zii ‘1, the equation whose roots are lim,_,3- f(x) and lim,_ 5+ f(x), is
a)x2—7x+3=0 b) x2 —20x + 66 = 0 ) x2—17x+66 =0 d)x2—18x+60 =0
180.
If f(x) = {x sin (3), 2 # 0.y limy. £ ()
0,x=20
a) Isequalto 1 b) Is equal to —1 c) Isequalto 0 d) Does not exist
181. The value of lim,_,_, et
sinx
a) Is equal to —1 b) Isequal to 1 c) Isequaltom d) Does not exist
182. et f(x) = The value of lim,_,5 (’2:{;(3), is
a) 0 1 1 1
b) —— _Z d) =
)3 93 )3
183. . 5x+1_7x+1 .
The value of lim,._, » xS
a)5 b) =5 c)7 d) -7
184.1fA; = | | ,i=1,2,...,nandifa; <a; <az <--<ay Then lim,,, (4A;4;..4,),1<m<n
a) Isequal to (—1)™ b) Is equal to (—1)™*1 c) Isequal to (—1)™1! d) Does not exist
185. ;. (1+x)(1-x2)(1+x3)(1-x4)..(1-x*")
lmye 1 f ) (12 (L) (1) a2y 1S €qual to
a) "C,, b) ?"C, c) 2. *"Cy, d) 2. *nC,
186. The value ofllmx_)oo log ,n>0is
1 1
a)0 b) 1 = d)—
n n!
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187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

(x)-3 .,

If f be a function such that f(9) = 9 and f'(9) = 3, then lim,,_,q Vf
a)9 b) 3 a1l
. n_q
Let f(x) = limy_, o ﬁ, then
(1 Ix[>1
_(1Ixl<1
b e ={5 3
c) f(x) is not defined for any value of x
d)f(x)=1for|x| =1
—-x_ -1
lim,_,; =—— is equal to
1 1
a) — b) —— ‘)1
The value of lim,,_,4, xin where x < —1is
1 01
a) — b) — =
)2 ) -3
Ifa = min{x? + 4x + 5:x € R}and b = limg_,, M then the value of )}~
a) 2n b) 3™ c) 2n+1
If0 < x <y, then lim,,_,,, (y™ + x™)/™ is equal to
a)e b) x Ay
lim,_,; (log ex)/1°8% is equal to
a)e ! b)e c) e?
2
Iflim,_ o {ax -z +1} = b, a finite number, then
x+1
aJa=1b=1 b)a=0,b=1 da=-1,b=1
x tlog(1+t)
The value of lim,_, 3f t4+4 dt is
a)o 1
b) — c) —
) 12 ) 2

For the function

Y log(2+x)+x2"sinx
f(x) = limy_q 14x2n
a) lim,_,4- f(x) does not exist

b) lim,_,+ f(x) does not exist

Which of the flowing is true?

c) Both limits exist and lim,_,;- f(x) = lim,_;+ f(x)
d) Both limits exist and lim,_, ;- f(x) # lim,_, 4+ f(x)
fzxx e*? dx

pree: equals

lim,_, o =
a)o

The value of

b) oo c) 2

lim,_,/, tan? x (V2sin?x + 3sinx + 4 — Vsin? x + 6 sinx + 2) is equal to

a) 1—10 b) 1—11 c) %
limy_ e (i:—i)xﬁ is
a) 1 b)e c) e?
If f(x) = cot™[(3x — x3) /(1 — 3x?)] and g(x) = cos™
a<lZis

3 1
a) ) b) 5 c) =

is equal to

d) None of these

d) None of these

d) None of these

o "C, a” b7, is

d)zn—l
d) None of these

d)o
db=-1a=
1

d) —
)64

d)1/2

1
d) =
)8

d) e3

1[(1 = x2)/(1 + x2)], then lim,_,, L2=/(@

g(x)—g(a)

d) None of these

P

-1

(0<
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201. x% x€Z
Let f(.')C) = k(;ci;‘l')’x ¢ ZThen, 1imx_)2 f(.X)
a) Exists only when k =1
b) Exists for every real k
c) Exists for every real k exceptk = 1
d) Does not exist

. 1—cos3 x
202. The value of lim, g ———,
XSInX CosXx

a) 2/5 b) 3/5 c) 3/2 d) 3/4
203. ) X + sinx
lim |———=
X—00 ’x —Ccosx
a)o b) 1 c) -1 d) None of these
204 1t s given that f'(a) exists, then lim,_,, % is equal to
a) f(a) —af'(a) b) f'(a) ) —=f'(a) d) f(a) +af'(a)
205. limh_,o sin(a+3h)—-3sin(a+2h)+3 sin(a+h)—sina is equal to
h3
a) sina b) —sina c) cosa d) —cosa
XX 42X, . 4 nxy1/X
206. lim, {W} is equal to
a) (nhH" b) (nH)/™ c) n! d) Inn!
207. 2 Cost?
The value of lim,._,q M is
xXsinx
a)3/2 b) 1 c) -1 d) None of these
2 -3 2(2x+1 . :
208.1f f(x) = ;,g(x) = h and h(x) = —ﬁ, then lim,_3;{f (x) + g(x) + h(x)}, is
a) —2 b) —1 c) —2/7 d)o
209. lim,,,, [%] is equal to
a) 3 b) 2 c) -1 d) 4
210. If1im,_,, 10g(3+x);10g(3_x) = k, the value of k is
a) —2/3 b) 0 c) —1/3 d) 2/3
211. : 2y6\* .
The value of lim,._, o, (h) is given by
a)o b) 1 c) —1 d) None of these
212. .. 24543\ .
lim, e (J;Z:;:Z ) is equal to
a) et b) e? c) e3 d)e
213.1f G(x) = V25 — x?, then lim,_,, % has the value
1 1
a) — b) = c) —/24 d) -1/5
) o = ) —V2A ) -1/
214. lim,_,; cos™! (%E) is equal to
T b T T q I
2) 3 )2 95 )7
215 lim,_,, Sml(;gx_l) is equal to
a) 1l b) 0 c)e d)e?
216. [3 sin x — v/3 cos x]
lim
xoe 6x — 1
1 1 1
a) V3 b) —= ) ——= d) —=
) V3 )7 ) -7 )-3

217.Let f: R — R be a differentiable function such that f(2) = 2. Then, the value of
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: f(x) 4t .
lim,_,, fz —dt,is
a) 6f'(2) b) 12f'(2) c) 32f'(2) d) None of these
218. sec?x
limx_)gfz—f(ztw equals
T x2-
16
8 2 2 11
a)—f(2 b) —f(2 c) — (—) d)4f(2
) —f(2) ) =f@ ) =f (5 )4£(2)
219. —si . :
If f(x) = /x’:;‘:fx, then lim,_,o, f(x) is
a)o b) oo a1l d) None of these
o . . " : 2f(x)-3f(2 4%) .
220. et f(x) be twice differentiable function such that " (0) = 2. Then, lim,_,, f(x) fiszﬂ s
a)6 b) 3 c) 12 d) None of these
. cotx—cosx
221. The value Ofllmx_,,-,;/z 203
a) 1l b 1 c) 16 d) None of these
)—
16
x+3
222. The value of lim,._, (x—H) ,1s
x—1
a)e b) e? c) et d)1/e
223. The value of lim,_,, % is
a)2/9 b) -2/49 c) 1/64 d)-1/56
224, lim Me uals
oo et
a)l b) 0 c) -1 d) None of these
225. . ) ) ) , 1 ) ™ 4¢3 at
Let f: R — R be a differentiable function havingf(2) = 6, f'(2) = (4—8). Then, lim,_,, GT is equals
a) 18 b) 12 c) 36 d) 24

226. If g(x) is a polynomial satisfying g(x)g(y) = g(x) + g(y) + g(xy) — 2 for all real x and y and g(2) =5,
then lim,_,3 g(x) is

a)9 b) 10 c) 25 d) 20
227 1: 1-cot3x
llmx_’”/4 2—cotx—coB3x’ >
11 3 1
a) — b) 2 = d) None of these
4 4 2
228. If [x] denotes the greatest integer less than or equal to x, then the value of lim,_,{1 —x + [x — 1] + [1 —
x[}is
a)o b) 1 c) -1 d) None of these
. 2+bx+ .
229. If lim,_,4 % = 2,then (a, b, c) is
a) (2,-4,2) b) (2,4, 2) c) (2,4,-2) d) (2,-4,-2)
230. 1: 2x24x-3
30 lim,_4 W arzian s S equal to
a) 1 b) 2 c) -1 d) -2
231.
lim, 00 ({/x + VX + vVx — /x) is equal to
a) %2 b) 0 a1l d) None of these
x+4
232. The value of lim,._, (i—:i) ,1s
a)e b) e? c) e* d) e®
_ 2
233. et and S be the roots of a x? + b x + ¢ = 0, then lim,._,, % is equal to
a)0 1 a? a’
) b) = (a — p? )% (@ py? -2 (a-p?

234. lim,_,o(1 — ax)¥/* is equal to
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235.

236.

237.

238.

239.

240.

241.

242.

243.

244,

245.

246.

247.

248.

249.

250.

251.

252.

a)e @ b) e

c) -1

c) —2log3

1/b

. 1-(10)" _ -a .
Iflim,;,_, THao™ = 107 then the value of « is
a)o b) -1

. VnZ+1+yn .
The value of lim,,_, Y T is
a)o0 b) 1

. 5
The value of lim,,_,, NN
a) 102 b) 4o
. 27 (n%+5n+6) ,
lim;, 0 tmin S equal to
a)o b) 1

L1
If f(x) = {x siny X # 0, then lim,_, f(x) is equal to

0 x=0
a)1 b) 0
. log(x—a) .
lim,_, Tog(er—ed) is equal to
a)o b) 1

. x=1\* .
The value of lim,._, » (m) ,1s
a)0 b)e~?!
lim,_,q [%] is equal to
a) 2log3 b) —(log 3)?

—x_o\1/x2
lim,_, (e’%;#) is equal to
a) el/2 b) el/4
1/x

The value of lim,_,, (% —tan~! x) is
a)0 b) 1

. x34+2x%+x+1 1_(C;_5§3)52_1) .
The value of lim,._,; {m} ,1s
a)e b) e1/?

3x%+ax+a-7

lim,__3 ey exists, then a is equal to
a) 10 b) 15
3x-1
lim,_ e (1 — ;) is equal to
a) 612 b) e—12
. 1 2 3 n .
lim,, o {1_n2 Tttt 1_n2} is equal
a)o b) —-1/2
1. xtan2x—2xtanx .
My~ (1-cos2x)2 '’
a) 2 b) -2
. 3.2n+1_4.5n+1 i
lim;, 00 conijen IS equal to
3 4
a) - b) —=
) 5 ) 7
. x3—4x\ 1 x+\V2x V2
The value of lim,._,, {[ﬂ) —( 2 il
a)1/2 b) 2

Iflimy_,o{Vx? —x+1—ax— b} =0,then

1 1
a = = — b = = ——
Ja=1,b 5 Ja=1,b >

to
c) 1/2

c) 1/2

)_1}15

Q) a= 1b—1
a=-1, =5

d)1

d) 2

d) None of these

d) Does not exist

d) —

d) None of these

d) Does not exist

d)e3

d) (log3)?

d) 61/12

d)e

d) None of these

d) -10

d) e3

d)1

d)—1/2

d)0

d) None of these

d) None of these
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253. (2x-3)(3x—4)

lim,,_, 0 (47 —5)(55—6) is equal to
1 b) 0 1 3
a) — c) = d)—
) 10 ) 5 ) 10
254. The value of limj,_,q 22 InQ+h) 4o
h—0 K2
a)l b) -1 Ao d) None of these
255. The value of lim,_,, x1/* equals
a) 0 b) 1 Qe d)e™?!
256. . log(x—a) .
The value of lim,._,, Tog(e™—e®) is
a)l b) -1 o0 d) 2
257.1fq; = 1and apyq = %, n = 1 and iflim,_ a, = a, then the value of a is
a)2 b) —/2 c) 2 d) None of these
258. Iflim,._,, x(1tacos)-bsnx _ 4 then q, b are
X
1 3 53 5 3
)= —2 b2 2 g-2 -2 d) None of these
27 2 2°2 27 2
259. The value of
. [cosec™(seca)+cot™ (tan a)+cot™ L cos(sin~ta)] .
lim, . is
a)o0 b) -1 c) -2 d1
2x
260. Iflim,_, (1 + % + %) = e?, then the values of a and b are
a)a€eRDbER b)a=1,b€ER c)a€ERb=2 d)a=1b=2
261. . sinx—x+§ .
The value of lim,._,q —s (IS
a)o0 b) 1 c) 1/60 d) 1/120
262. Let f(2) = 4 andf'(2) = 4. Then, lim,_,, % is given by
a) 2 b) -2 c) -4 d)3
f ()
263. . _ . . St .
Let f: R — R be a differentiable function andf (1) = 4. Then, the value of lim,_,; “xT dt,if f'(1) = 2is
a) 16 b) 8 c) 4 d) 2
2641£0 < a < b, then limy_,c, 20
a) Equals 0 b) Equals -1 c) Equals 1 d) Does not exist
265. . sinx ﬁ .
The value lim,._,, (E) ,1is
a) esina b) etana C) ecota d) 1
266. If x; = 3and x,.41 = +/2 + X, = 1, then lim,,_, x,, is equal to
a) -1 b) 2 )5 d) 3
267. f(2h+2+h%)-f(2) . ' '
limy,_, m, given that f'(2) =and f'(1) = 4
a) does not exist b) is equal to -3/2 c) is equal to 3/2 d) is equal to 3
268, , 14522\ /X7
The value of lim,._, (m) ,1s
a) e? b)e c) et d) None of these
269. : -1 (XA _ -1 X\
The value of lim,._,,, x {tan (x+2) tan (x+2)} is
a)l b) -1 c)1/2 d)—-1/2
270 . 6x+1
, 3x242x+1 .
lim,,_, (ﬁ)”+2 is equal to
a)3 b) 6 )9 d) None of these
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271.

272.

273.

274.

275.

276.

277.

278.

279.

280.

281.

282.

The value of lim,,_,,, cos (g) cos G) cos (g) ... COS (zin)’ is

a) 1 sinx X
sinx

sinx\x-sinx .

x ) )18

X sin x

The value of lim,._,q (

a)e ! b)e 01
x? sin(l)
The value of lim,_,, ——%, is
sinx
a)l b) 0 c)1/2
! : f( )_1 :
Iff(1) =1,f'(1) = 2, then llmx_)lﬁls
a) 2 b) 4 1
li 3x+|x| .
Mx-o0 7x—|x|’
a) 2 b)1/6 o0
Let f(x) = xx:f, then the value of lim,_,_5_q f(x) is
a)0 b) Does not exist 9 1
2
The value of lim,_, w is equal to
a)1/5 b)1/6 c) 1/4
1/x
lim,_, ﬁ is equal to
a)o b) 1 c) Does not exist
3= 37—
The value of lim,,_,, 1+Smx; l_smx, is
2 -2 3
a) — b) — c) —
) 3 ) 3 ) 2
n
The value of lim,,_, », (cos %) ,is
a)e b)e~?! o1
HfGD==&f%9)=4¢hmﬂmyH9%%%?emmh
a) 4 b) 0 cc
lim, (:;:—;C)m, (m < n)isequal to
a)l b) 0 c)n/m

d) None of these

d) None of these

d) None of these

d)1/2

d) None of these

1
d) -2
d)1/2

d) None of these

-3
d)—
)2

d) None of these

d)9

d) None of these
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13.LIMITS AND DERIVATIVES

: ANSWERKEY :

1)

5)

9)
13)
17)
21)
25)
29)
33)
37)
41)
45)
49)
53)
57)
61)
65)
69)
73)
77)
81)
85)
89)
93)
97)
101)
105)
109)
113)
117)
121)
125)
129)
133)
137)
141)
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2)

6)
10)
14)
18)
22)
26)
30)
34)
38)
42)
46)
50)
54)
58)
62)
66)
70)
74)
78)
82)
86)
90)
94)
98)
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110)
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126)
130)
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138)
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3)

7)
11)
15)
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27)
31)
35)
39)
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4)
8)
12)
16)
20)
24)
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76)
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144)
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145)
149)
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161)
165)
169)
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241)
245)
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146)
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13.LIMITS AND DERIVATIVES

: HINTS AND SOLUTIONS :

1 (d) — & lim log, n
We have, n-eloge(n — 1)
lim V1 — cos x? _ lim \2sin?(x2/2) = klim,_ 1/7/1_1 [Using L’ Hospital’s Rule]
x20 1—cosx  x-0 2sin?x/2 -1
(sian/Z) X =k 1lllm — = k
1 x2/2 -
=75 lim "2//22 - {x2;4} =2 7 ()
X— sinx
2270 (222 1242243244 n?
x/2 lim
2 (d) e ,
Jim (@) + g0} = lim {160 +9(0) = lim 27
n—-oo n
= 25-8;) +1(15-81) i n(n+1)(2n + 1)
= + 5= - N oo 6n3
30 li 11+1 2+1
: FA)-fe0 _ . f'(x2)2x—f'(x) - n‘i&g( 5)( E)
Here, im0 7es=re) = Meo =765 1
_SO_ =3
f'(0) 8 (b)
4 (a) X COt% x
1 lirr(l)(cos x)cotix = lir% (1 — 2sin? —)
— 1 T on—1,)* x= *=
Lety = limy, (2 tan x) _ e—)lci_%ZSinzgcotzx
1 I h
~logy = ;ljgo;log (_ —tan™* ) ~lim 2sin 2X7451;;;2Cz52x
) log(m/2—-tan"1x) ) =e€ 2 2
= logy = limy_,, ————= [— form] lim €0s%%
“1+4x? ; ’ TP
= logy = hmx_,Oo ——— [Using L’ Hospital’s _ e_%
Rule] 9 (b)
2X . X _ gbx
T (14x2) . ) T lim
= logy =lim,_ (—1) [Using L” Hospital’s 00 X
T1+x2
Rule] i (1424 @2, ) (142020, )
—2x =.m
= logy = lim =0=>y=e"=1 =0 x
x—o 1 4+ x2 =a-—->b
5 () Alternate
We have, f(1) = g(1) = 2 e _gbx  geax _ pobx
e T ~ FGg(D) = F(D) +9(D) i —— = lm——F——=a-b
e fG) -9 10 (9
j— 2 o a2 G
— lim Zg(x) Zf(x) —lim -2 = —2 Here, lim,_, (a+h) sm(ah+h) a“sina
-1 f(x) — g(x) x=1 a?{sin(a + h) — sina}
6 (c) = lim [
We have, "o Z . B + hsi n
log, @ x log, b = log, a N {2asin(a + h) + hsin(a + h)}
;i_r)rclo{log(n—l) n.log,(n+1). log 1) (n n n h
2 L
2 et _ po2esla o
= limn_,oo{log(n_l) le} =0 2.5
. log, n* + }li_rz%(Za + h) sin(a + h)
n-ologe(n — 1) =a?cosa+ 2asina
11 (b)
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12

14

15

16

17

18

. TT
T Sin—

i 2 gj —) =1 X — =

Llir(l)x sin (x) }Cl_r)rcl)nx. 7 01 =0
X

(b)

We have,

: 3 tanx

xgg}z(51nx)

= lim {1 + (sinx — 1)}tanx
x-T1/2

lim (sinx—1)tanx
xX-T1/2

=e
= ex—»n/z(st:r:scﬁ_c}) sinx
lim sin x—sinx lim sinzx.—cosx 0

= ex-m/2  COSX = ex—m/2 —sinx —e-1=1
(d)
_ fozx xe*’ dx fozx e*’d(x)?
;I_IEO e4x? = ,ll_r)?o 2e4x?

242X

ex
—1; 0
- 9}1—{20 2e4%?
. e4x2 -1

Z;I—IEO 2e4%?
o (Lo 1y_1
- xl—{rolo (E_e‘l'xz) N E
(c)

2 sin (3)
lim x sin (—) = lim —3~ =2
X—00 X x—oo 12z

16
(a)
We h i tan(x?-1) 0 £
€ nave, lim,._,q T [6 rom]
3 sec?(x? —1).2x
T oxo1 1
[using L'Hospital’s rule]
= 2.sec?(0) =2
(a)
_(fGP+1, f(x) #2
atrea) =/ I
_ (sin?x+1, x #nm

> glfea) = L X

RHL= limy_ g[£ (0 + h)]
= }Lin(l)(sin2 h+1)=1
And LHL=limy_og[f (0 — h)]
=lim(sinfh+1) =1
h-0
lim g[f(x)] =1
x—0

(9
. 14 sinx —cosx+log(l—x)
lim 3
x—0 X
x3 x?
1+ (x-S )= (1-%+-)
2 3
(-2 +2r)
= lim 3
x—0 X

19

20

21

22

23

— from]

Applying L'Hospital’s rule,
. sec? x

= llm = =
X7 1

(a)
Given, lim,_ . f(x) =1
ax+b _
x+1
a+?
= lim =1
X—00 1 + -
b
= a=1
Also, limf(x) =2
x—0
. ax+b
= lim =
x-0 x + 1
= b=2

Now, f(—2)=
—24+2
—_— — 0

= lim =

X—00

a(-2)+b
(-2)+1

-2+4+1
(c)
Given, lim,_ e (J;T —ax — B) =0

. x%+1-a(x?+x)—B(x+1)
= lim,, 0 ( x+1 ) =0

<2x —ax+1) — B(l)) _o
- =

= lim

X—00

[by L’ Hospital’s rule]

If this limit is zero, then the function

2x —a(2x+1)—p =0

or x(2—-2a)—(a+pB)=0

Equating the coefficient of x and constant terms,

we get
2—2a=0 and at+f=0
= a=1, f=-1
(9
lim (@™ + p™Y™ = q lim [1 + (—) ] =q
n—oo n—oo q
(o)
We have,
_g(x)f(a) —g(a)f (x)
lim
x-a x—a

= lim,_,, g'(x)f(a)lg(a)f'(x) [By L’ Hospital’s Rule]

=g'(@f(@)-g@f'(@=2x2)-(-1x1)
=5
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24

25

26

27

28

29

(d)
xf(5) —5f(x)
m22
x5 x—5
5 5
— i[OO _ 6y _sp5)
=7-57=7-35=-—
(@)
We have,
{FOY¥ +1,if f(x) #0,2
g(f®) = 4if f(x) = 0
5,if f(x) = 2
_Isin?x + 1,if(x) #nn,neZ
g(f(x))— 5iff(x)=nm,ne’z

. — . . 2 —
> J1(1_r)r(1)g(f(x)) = )lg_r)r(gsm x+1=1
(9

I lim ( = tisi i)
nl_r)rolozlzz —nl_r)l;lo cosn2 lsmn2
2 | | 2« na
X (cosﬁ + lsm;) (cosﬁ
. na
+lsmﬁ)
= lim [cols {i (1+2+3+... +n)}
n-oo L nz
+ isin{%(l +2+ 3+...+n)}]
i an(n+ 1) Can(n+1)
= lim |cos——— 1n—]
n—oo | 2n2
T isinE = o2
= — —=e2
cos > lsm2 e
(b)
We have,
5%—1
- x(5*-1) ( o )
}Cl_rg 1 —cosx  x—0 lzcosx — 2log5
x2
(b)
_ [\/a+x—\/a—xj
lim
x>0 4x

i [ at+x—a+x

= lim

x>0 [4x(Va + x +Va —x)
2x

= lim
x=0 [4x(v/a + x +Va — x)
_ 1
=
(b)
Letcos™'x =y.Then,x » -1t =y > 1~
. Vo —+Vcos™1x
im
xo-1 x+1
v —
= lim \/;
y=r"/1+ cosy
-7

30

31

32

o VT
D) )
lim ! !

i [

2 2

—_

(a)

. tanx —sinx )
lim —————=lim
x—0 X x—-0

sec® x — cos x
3x2
[using L'Hospital’s rule]
2sec? xtanx + sinx

= lim
x-0 6x
[using L'Hospital’s rule]

[2(sec? x sec? x + 2 secx X secx tan x tan x)

x—0 6
[by L’Hospital’s rule]
2[11+200)+1] 1
B 6 T2

(9

e3x—6,_ 1 eBx—6(3)
lim ———= _—
P sin(2 — x) o —cos(2 — x)

[using L’ Hospital’s rule]

" cosO
(a)
We have,
n n—1 n—-2
1 r+2-Zr+3 +-+n.1
r= r=1
+1

w
NGERINGER
= (=

2
|

m—k+1D)(n—-k+2)
=20 2 }
k=1
=% k{(n+1) —kH(n +2) — k}
k=1
%Z:{(n+1)(n+2)k—(2n+3)k2 K3}
=1
1 nn+1)
=5 (n+1)(n+2)T
_Gn+3) nn+1)2n+1)

6

nn+1) 2
]
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33

34

35

_1[n(n+1?(n +2)
T2 2

3 nn+1)2n+1)(2n+ 3)
6
n?(n + 1)?
]

= %[6(71 +1)(n+2)-22n+1)(2n + 3)
+3n(n+1)]
=$[6n2+18n+12—8n2—16n—6
+ 3n? + 3n]
= %(n2 + 5n + 6)

nn+1)(n+2)(n+3)

24
~ Required limit
nn+1)(n+2)(n+3)
S 24n*

L (1) (142) (1+3) -]
_24n1—r>r°1° n n n) 24
(a)

Lets, = e

n—-oo

1
(2n-1)(2n+1)

_%{(1§)+@§)+...+(an1znil)]

iﬁ%%‘ﬁﬂizh_2n+1

2n+1

(b)
We have,

1 2 3
{+—+—+

3 21 91 +n4+n2+1}

2r
rZ+r+1)@?-r+1)

> s =1
17‘2—1‘+1 r’+r+1
T
{1 1)+(1 1>+(1 1)+
1 3 3 7 7 13
1 1
+ - )
n—-n+1 n2+n+1
_1<1 1 )_ n®+n
2 n?+n+1/
n+n 1

2(n?+n+1)
~ Requires limit = lim,,_, SoiD = 2
(d)

36

37

38

39

41

42

43

x%42x-1-x2

lim,o[Vx?2+2x —1—x] = limx_)oo[—\/m_‘_x]

e ]
i+s—=+1
(@)
n lim sina/n
lim (1 + sin _) _ ™% a/n% = gt
n—-oo n
(c)
aCOtX _ aCOSX
lim—
x—>§ cotx —cosx
[ 1+ cotx log, a + —— cot’x (log, a)? +
—1—cosxlog,a — cos?x (log, a)?—
= lim =
x—»% cotx —cosx
cotx + cosx
= lim jlog, a + (log, a)?+. }
x-Z 2!
=log. a
(b)
n 1 , 1
lim Z—eﬁ = j e¥dx =[e*]j=e—1
n—-oo n 0
r=1
(c)
We have,
fox tdt _ x? . x 1
1Im-—-——————————-=1lm = lim = —
x-0xtan(x +m) x-02xtanx x-02tanx 2
(b)
We have,
i _ 1 I 1 _ 1
*ootan-12x 2 10 (tan‘1 Zx) 2
2x
(d)
We have,
1—Vx
I (1 + 3x> 1+x
xl—IEo 2+ 3x
10 -1 I 1+ 3x
= = . m
xl—wo 2+ 3x
1—+vx
=1& lim Vx = 0]
x>0 1+ x
(c)
We have,
. X . T T
il_r)ri(l — x) tan (7) = Jlcl_r)ri(l — x) tan (E - Ex)
om —(1—x) 2 2
—lim—Y———=— =—
~ 2x-1tanZ (1—x) s T
(b)
If n is a negative integer, then n = —m, where
meN
n x~m 1
~ lim — lim lim =0

x—o00 X x>0 eX x—ooxMeX
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44

45

46

47

If n = 0, then

x™ 1
lim — = lim — = 0
xX—oo e X—oo e

Ifn € N, then,

. x" . n! .
lim,_ pri lim,_, o == 0 [By L’ Hospital’ Rule]

Hence, lim,._, o, Z—: = 0 for all values of n
(d)
We have,
3x _ xZ
}Cl_rg x* — 32
T 3¥loge 3—2x . , e
= lim,_3 (L tlog, 10 [Using L’ Hospital's
Rule]
_ 3%log,3-6  9log.3 -2
" 33(1+log.3) 9(log.3+1)
(©
(1 — tan E) (1 —sinx)
lim

T

x>y (1 + tan g) (m —2x)3

h=>01 + tan (2h)?

1o
(

[letx—z—hasx—>E
) 2
B 2sin?Z

= ANy ahs

,h—>0]

[ tan (% — x)
1 —tan x]

" 14tanx

h . h\?

1 tan7 sin~ 1 1
= lim-. X

h—)04' EXZ % 4'

2
(a)
We have,

lim va?x2 +ax + 1 —+a?x? + 1
X—00

ax
= lim
x=o+\a2x2 + ax + 1+ Va?x? + 1
I a a 1
= lim = —_ = =
Pt 2a 2
\/a2+5+iz+\/a2+iz
X X X

()
~ 1-—cos3x
lim —
x—0X SINn X COS X
(1 — cosx)(1 + cos? x + cos x)

= lim -
x>0 sinx

x2 cosx.
X

1—cosx
=3lim————
x-0

3 1
= X —
2

x2

48

49

50

51

53

54

(<)
Put, 1-x=y as x—>1,y—->0
Ty
i nl-y) . 2 (7) _2
imytan ————— = lim ————+— = —
y=0 2 Y=0T tan (E) T
2
(d)
~ 4(tan6 — 26%tan@)
lim
6-0 (1 —cos26)
4(0sec’d +tanh — 40 tan O — 26? sec? H)
B 2sin 26
[using L’ Hospital’s rule]
= lim
-0

[4 (sec2 0 +20sec?Otan6 + sec’H —4tanb — )]
40 sec’* 0 — 40 sec’ 8 — 46%sec’ftan b
4 cos 260
[using L’ Hospital’s rule]
4A+0+D

4
(d)
We have,

. sinx _ sin(—h) _ sinh
Ly L L
Clearly, V—h is not defined
~limy - % does not exist in R
()

. 76 . -1
We have, llme_)g c20t9 = hmeagm

= lin}TsinZQ =1

9—>§
(a)
y a* — b* I a*—-b* «x
xl—r>r(l)e —1_x1—r>r(1J X a* -1
o fa* -1 - (b* -1 ] x
= |lim — lim lim
x-0 X x—0 X x-0e* — 1
= (log, a — log, b)'}ci_r,r(l)ex_q
X
a
= loge (3
(b)
1
_ 2x — 1 . T2
lim —————= lim
xomoXT 4 2+ 1 Yoo 2 1
2
y oy
[put x=—=y ~» x> —o0ie,y — oo]
=-1=
(a)
. Vi+vV2+x—-+/3
lim =
X2 x—2
(1++vV24+x—-3)

2(x—2)(W1+V2Z+x+3)
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55

56

57

58

59

60

x—2

= lim
o (x—Z)(\/1+ 2+x+\/—)(\/2+x+2)
1
= lim
=21+ 2+x+\/_)(\/m+2)
(\/1 +2+ \/§)(\/2 +2+42) 8\/§
(d)
We have,
I 1 1 ‘
xl—r}% {x3\/8 + x a ﬂ} [o0 = oo form]
I 1 x\"1/3
= xl_I}’(l)Z (1 + g) -1
-1/3
(e a
= —Ilim
16 x-0 x\ _
(1+ 8) 1
1y~ Y3_q1-1/3 X
ZR;I_TQ—_ g Wherey =1+¢
1 1
=—><— 1)-1/3-1 = _
16 )" 48
(a)
We have,
aX _ bX
lim
x—0 X
= lim H{ ——) = (~5— = log(@) ~ log(»)
a
= log (E)
(b)
We have,
. r=1X" —n
lim—
-1 x—1
y x—1+x —-1%2 x3-13
B xl—rgx -1 x—1 x—1
le _ 1Tl
4ot
x—1
nn+1)
14243+ dn=—"—
(b)
We have,
lirr}(log4 5x)lo8xS = lirri(logS 5 + logs x)'08x5
x— x>
1
= lim (1 + logs x)logs* = e;lcl-rfilogf’xlog s—el = ¢
x—1
(a)
We have,
etanx _ ox ex{etanx—x _ 1}
x-0 tanx — x x-0 tanx — x
etanx—x _
= lim e* X lim e"x1=1
x-0 x-0 tanx —x
(a)
We have,

61

62

63

64

65

66

. x2—2x+1\"
xS \x2 — dx + 2
= 1i (1+ a1 )x
~ x5 x? —4x + 2
()
log(x + a)
m
x—0 X
Using L’ Hospital’s rule
1 1

(2x-1)x
= ex—>oox2-4x+2 = @

2

—loga logx —1
8 +k11mg—

=1

x—e X —e

lim 22 4 klim X =1
x—0 x—0 1

1
= —4-=1
a e

We have,

sin x 1
lim — = llmysm( ) =0
xX—-0o X y-0 y

(@)

lim x log sin x

x—-0

log sin x
1/x

= lim
x—0

2

coS x
sinx X

= lim

x—0

= lim

x—0 tan x

xZ

L'Hospital’s rule]
- lim =%

- x—>0 sec?x

L'Hospital’s rule]

[by

- 1—cosx
x = lim

I d 1—cosxd
xl—%af< x2 ) =0  x2

1 i sinx/2 21
2x>0\ x/2 2
(@)
We have,
a sinZt a sin?t
( [Tesintar — [T e dt)
hm y x+y
x—0 X
(fa esinz tdt + f;+y esinz t dt)
= lim -~
x—0 X
fx+y esinz tdt
= lim =
x-0 X
d in2
a(x_‘_y)esm (x+y)_0
1

= limy_,

Rule]

= lim 1_esin2(x+y) — esinzy
x—0

(©)

[Using " Hospital’s
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67

68

69

70

We have,

. 2f(x) —3f(2x) + f(4x) 0

lim 5 [Form —]

x—0 X 0

= lim,_, 2f (-6f z(ix)Hf (4% [By L’ Hospital’s

Rule]
. 2f'(x) = 3f"(2x) + 2f"(4x) 0

= lim [Form —]
x—-0 X 0

= lim,_,, 2f 7 (x)—6f""(2x)+8f" (4x) [By L’

1
Hospital’s Rule]

= f"(0) —6f"(0) +8f"(0) = 3f"(0) =3 x 4
=12
(d)

Given. lim {(a—m)nx—tanx}sinnx
) x—0

x2 =0
) tanx\ sinnx
= lim|(a—n)n— . =0
x—0 X X

= fa—nn—-1n=0

1
= a=n+-—

n
()
We have,

x(1+acosx) —bsinx 1
x-0 x3 N
xZ x4 x6 xE
s 1imx{1+a(1—;+Z+a+--->}—b{x—§
x=0 x3
=1
(1+a—b)+x2(2-2)4x4(2_2)4...

= llquo @ * (3. 2.) * (4. 5.) — 1 (l)

xZ
If14+a—b +# 0,then LHS - o as x — 0 which
RHS =1

~14+a—-b=0

From (i), we have

lim 5 =1

x—0 X

cb a— —

Solving1l4+a—b =0and b — 3a = 6, we get
5 3

a=—>b=-=
2 2

(a)

X

i x2—2x+1x_1_ (1+ 2x — 1 )
ioo\x2 —dx +2)  xoe x2—4x +2

(x(zx—l))
= @x—0 x2—4x+2) = ez

(d)

lim
x—0

(1 — cos 2x)
2
2sin® x

2

= lim
x—0 X

sinx\ 2
=21im( 2) =2

x-0 X

71

72

73

74

75

(b)
We have,
. 1+ sinx —cosx +log(1l —x)
lim 3
x-0 X
x3 x5 xZ  x* x®
_ liml +(x—;+a—“') —(1 —z-l-;—a...
x—0 x3
_ 11+211+_11
_x‘f(‘>< 3! 3) x (5! 5) T T873
_ 1
T2
(b)
1 + tan x)<°5€c*
i {20
x-0(1 + sinx
cosxql/cosx
sinx \sinx
]
= lim (1 + sinx)1/sinx
lim
ex—)() CosXx
N e
e
=—-=1
e
(b)
. 2sin®’x+sinx — 1
im— -
x_,%ZSmZx— 3sinx+ 1
_ 4 sinx cos x + cos x
B xir’lg”}sinxcosx —3cosx
[by L’Hospital’s rule]

cosx (4sinx + 1)
im
x-ZCOS X (4sinx — 3)

4sinZ+1
=—06 _—_3
4sinZ -3
6
(a)

(@)

We have,

limy - f(x) = limyox = 0 and, lim,_,o+ f(x) =
lim,_ox% =0

Hence lim,_,, f(x) =0
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76

77

78

79

80

81

()

If x € Q, then n! 7 x will be an integral multiple of
m for large values of n. Therefore, cos(n! mx) will
be either 1 or —1 and so cos?™(n!mx) = 1

~ lim lim[1+cos®™(n! mx)]=1+1=2

m-—co n—oo
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, lim,,,_,, cos?™(n!mx) = 0
= lim lim[1+ cos?(n!nmx)]=1+0=1

m—>00 n—00
(<)
We have,
lim (1 + cos  x) cot’x
X—

(1 +cosmx)(cos?mx) _ cos’mx 1
= lim =lim———— =-
x-1 (1 — cos? mx) x>11—cosmx 2
(9
. (" —1)sinkx
lim > =4
x—0 X
ek —1 sin kx
= lim X k X xk=4
x=0 kx
= k? =4
= k=42
(b)
@) @)
log(1+x3) . (T— 2 + 3 —...0
— = lim 3
x—=0 sin® x x—=0 ( X3 xS oo)
xX=7+7 :
(1 x + ) 00)
= lirr(l) 22 j =1
xX— X X
(1-5+5-=)
(9
Ly = lim (x + [x])
=}lirr(1)2+h+[2+h] =4
l, = lim (2x — [x])
xX—2"
= }lirr(l){Z(Z —h)—[2—-nh]}
= }ll_r)r(l){Z(Z —h)—13}=3
cos x
l3 = lim 7 = lim —sinx = -1
[by L’'Hospital’s rule]
Thus, l3 < lz < ll
(b)
) _sin(1 4+ [x])
Jm fe0 = lim =
sin(1—1)
=———= 0

82

83

84

85

86

87

(@)

(1 — cos 2x) sin 5x
x—0 x2 sin 3x

. 1—cos?2x_ sinb5x
= lim 5 im—

x—0 X x—0sin 3x

i 2 sinle‘ sin5x 3x b5x
T D0 x2 x50 5x 'sin3x 3x
lim2 (sinX)2 5 10
i X 33
(d)
We have,

sin(e*™%2 — 1)

= }Cl_rgf(x) = lim Tog(x — 1)

xX—2
= lim f(x)
x—2
_ {sin(e"‘2 —-1) e¥2-1 x—2 }
m :
X2 x—=2 ‘log(1+ (x—2))

ex2 -1
:lin’éf(x)=1><1><1=1
xX—
(@)
We have,
lim S gy 1
n-o Z:lk n=9 In(n+1)
2
()
_ sinvx + h —sin/x
lim
h—-0 h
Applying L'Hospital’s rule,
cosvVx+h
 aywen_Cosvx
= lim =
-0 1 2v/x
(@)

Lety = limx_)g(sin x)tanx

= logy = lim tan x log sin x
x>
2

log sin x

m
x—)g cotx

—.COS X
sinx

X7 —cosec?x

[by L’ Hospital’s

rule]

=0

> y=e’=1
()

We know that

A 2A 4A 214 = sin 274
cos A cos 2A cos 44 ... cos = s A

iy cos () o2 oos(25) s ()

) sin x X
= % 3 singe2n [puca =2
sinx (x/2™)
"o x “sin(x/2m)
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88

89

90

91

92

93

sin x

X

(d)

lim
x-1

sin(e¥™! — 1)
log x

1 sin(e — 1)

= 120 Tog(L + h)

. sin(e"—1)  (e"-1)

o0 (eh—1)  log(l+h)
hZ

(h+%+..)

_ . 21
SR )

=1x1=1

(<)
We have,
tanm x ) 1
7 tam (1 * x_z)

tan(2m + mx) 1\*
e om0y (3 )
x+2 x?

X— 00

t 2 im =%

tnr (@ +2) | gmr
m(x +2)

=m+1

X

lim
x—-=2

=>[=

= [l=mr lim
xX—>—2

(d)

RHL= }lirr(l) f(1+h)
y V1 —cos2h

= lim ———

h—0 h

V2sinh
h

= lim

=2
h—0
LHL= lim f(1 — h)lim Y5320
h—-0 h—-0 h
sinh
= limv2 = —
h—0 —h
Here, LHL=#RHL
So, limit does not exist.
(a)

We have,

. 2x2-af'(x) . ax—4f"" (x)
lim,g =7 = limyg ===

V2

[Using L’

Hospital’s Rule]
2x2% —4f'(x)
x —_—

= lim
x—-2

(@)

=8—4f"(2)=8—-4=4

sec?x
L T f®adt
m ————-—
x-n/4 x2 —m?/16
2 2
- lim 2sec”xtanx f(sec”x)
xX-T/4 2x

Hospital’s rules]

s s Y3
sec?~ f (sec2 Z) tan— g

[Using Leibniz and L’

4
= =—f(2
/4 —f(@
(d)
lim,_,,, f (a)g(x;:z ®g(@) [% from]

94

95

96

97

98

f@grx)-frx)g(a)
1-0

= lim [by L’

xX—-a
Hospital’s rule]

=f(a)g'(a) - f'(@)g(a)
=2(-1)-13)=-2-3=-5

(a)
We have,
. . x2 +5x +3\"
xglt}of(x) R x2+x+2
i i (1+ 4x + 1 )x
—1 = _
xl—rgof(x) s x2+x+2
x(4x+1)

= ex—o0x2+x+2 = @

()
L 4
. sin“lx-x _ .. [1_x2
limy x3cosx limy x3(—sinx)+3x2cosx
[using L'Hospital’s rule]
— lim 1-vV1-—x2 % 1+V1-x2
a x=0 1-x2x2(—xsinx+3cosx) 1+V1-x2
1
= lim
=0 1V1 — x2(1 4+ V1 — x?)
(—xsinx + 3 cosx)
_ 1 1
T 11+1)@3) 6
()
) ) Vx4 1\Sinx —0
Here, lim,_,,(sinx)*/* + lim (;) =0+
1)\ Sinx
lim,._,q elog(i)
1
[ lim (sinx)x - 0
x-0
as, O0<sinx<1
lo *(32)
llm g(l/x) X
= ex—0 cosecx — ean—COSerCOtx
[by L’Hospital’s rule]
_ lim¥ 2% tan x 0 _
= ex =e’' =1
(b)
x_+1
I (3x - 4) 3
xl—>r{>lo 3x+2
x+1
lim [14—2]°
= lim |1+
xX—00 [ 3x + 2]
-6 _x+1
3x+2 WXT
I {1 —6 }—s
=|lm31+
xX—00 3x+2

. -6 x+1
= [e]# % 3x+2" 3 [

s m (1+3) =¢]

=exl—>oo 3x+2 =e_2/3

(o)

Putx =tanf = 6 =tan lx
As x—>0=>60-0

lim

2tan@ )
) #—0tan @

1
n —
<1+tan29
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99

100

101

102

103

104

105

— . . _1 .
= g_r)r(l) P— sin™(sin 20)
20
= lim =2
6-0tan6f

(<)
limx_)o

(@)

lim
x—0 X

2sin?3x . sin3x\2 _ 9
=lim, o2 (=) x3=18

x2

a*+a*-2
2

a*loga —a*loga

= lim
x—0 2x

[by L’ Hospital’s
rule]
- a*(loga)? + a * (loga)?
= lim
x—0 2
= (loga)®
(b)
LHL= lim,_,o- f(x) = limy_, f(0—h) =1
[+ (0—h)is

[by L’ Hospital’s rule]

rational]
RHL=lim,_ 4+ f(x) = limpo f(0O+h) =1

[~ (0+h)is
rational]

Hence, LHL=RHL=1

(b)
fx)

. ™

lim —— = lim

x>0 X x-0 1
tan* x

= }Cl_r}(l) 1 =

(©)
RHL= lim, - {g() + (x)}sinx

1
= xll%i {1+ x}sinx
1
=§.(1 +1)sin1 =sinl
and LHL= lim sinx _ sin 1
x->1" X

Since, RHL=LHL=sin 1

lin} f(x) =sin1l

xX—

106 (c)

3

Given, lim,_, [ﬁz—:i — (ax + b)] =2

x(1—a)—b—24 4D
= lim | =2

xX—e 1+
X
This limit will exist, if
1—-a=0
and b =-2
= a=1
and b=-2
107 (b)
— 1

L @@ L F
x—>2 X — x—2 x—2

x—2—(x*—-3x+2)

= T =32+ 2)
_ —(x — 2)?
T xo2(x—2)(x - 2)(x — 1)
] 1
- _}cl—rgx -1
=-1
108 (c)
CI%2%ar 2fP.f @)
lim = lim
x—3 x—3 x—3 1
1
=20fP.f'(3) =2xF x5
=27
109 (a)

f(@gx)-fla)—g(@)f(x)+g(a) _ 4
g)—f(x)
Applying L’ Hospital’s rule,

fla)g'(x) — g(a)f'Cx) _

Given, lim,_,,

= lim - - 4
xsa o g'(x) = f'(x)
i k9" = kf' ()
= m—-——""— =
x=a g'(x) — f'(x)
= k=4
110 (d)
We have,
I sinx _ i sin x
0 VxZ 2 x|
Now, lim,._,q- % = lim,_, % =-1
. sinx . sinx
and, lim, _, o+ o limy ¢ — =1

. sinx .
Hence, lim,. R does not exist

111 (a)
We have,
~ (a+h)?sin(a+h) —a’sina
lim
h—-0 h
d . .
= {— (x?sin x)} = 2asina + a?cosa
dx atx=a
112 (a)
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113

114

115

116

117

118

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

lim

x—0 x2
_2f'(x) — 6f'(2x) + 4f"(4x)
- }{1_1}(1) 2x
C2f"(x) — 12" (2x) + 16" (4x)
= lim
x—0 2
_2f"(0) —12f"(0) + 16f"(0) _6a _
= > == 3a
(b) ]
limx_)oe +log(1+xx2)—(1—x) [% form]
e+ (140t -21—-x)3
= lim
x—0 2x
[by L’ Hospital’s
rule]
Y—(1+x)2-6(1—x)"*
- x—0 2
[by L’ Hospital’s
rule]
_e’—1-6
— = -3
(a)
Given,
lim,,_, kx cosec (x) = lim,_,, x cosec (kx)

X k

x
= klim—

x-0sinx x-0sinkx k

1
= =—

k
= k=41
(d)
We have,

x| . x
lim —= lim — =1
x—-0t X x—0t X
and, lim,_,o- l— = lim,,_ o+ l_x = lim,_, o+ _ix =-1
Hence, llmx_>0 | does not exist
(b)
We have,
T
lim x? sin—
x—0 X
= 0 X (A finite oscillating number) = 0
(<)
b, 4
(x4 bx+4 _ (1+;+;)x2
lim| —— ] =lim———F—=1
x-w\x2 +ax+5 x—>oo(1+2+i)x2
x  x2

(b)

Since, f(x) is the integral function of

2sinx—
x3 ’

therefore by definition
, 2sinx — sin 2x
£ = —5——
) , . 2sinx — sin2x
= jlcl_r)r})f (x) = }Clir(l)x—3

sin 2x

119

120

121

122

123

2sinx 1—cosx

= )1(1_1‘)1":1) = o ) =
(a)
We have,
(222 x+1
) 3x —4\\'s ) —6 \ 2
;E;Qx+4> :£$X1+3 +2)
li -6 X+1 . —2x—2
= pxbo3xtz . 3 = exnewdxiz = g—2/3
(o)
1+x)8-1

lim — 2~
20 (1+x)2 — 1

[+ 0*+ 1A+ 02 +1][(1 + %)% — 1]
= lim

x-0 (1 + x)z -1
=2X2=4
Alternate
(1+x)8-1 0
x=0 (1+x)2-1 (0 form)
8(1+x)7 , o
X0 2(1+x) (by L’ Hospital’s rule)
=4
(a)
We have,
~ 2v2 —(cosx + sinx)?
lim -
x-m/4 1 —sin2x
23/2 — {(cos x + sinx)?}3/2
xom/4 2 — (1 +sin2x)
. 23/2—(1+5sin2x)3/2
= lim :
x->m/4 2 — (14 sin2x)
. y3/2_23/2 .
= lim,,_,, 2 where y = 1 + sin 2x
=2(2)3/2-1 = Z w2 = —
S @Y =Sx VT =
(b)
We have,
hm (3x +/9x2% — x)
- hm ( 3y +v9y% + ) wherey = —
—9y%2 +9y2+y - y
= im —~——
¥ 3y +4/9y2+y) Y23y +/9y2+y
"3+3 6
(a)
eSx _ e4-x
lim
x—0 X
(1+ +(5x) +- ..)_
(4x)
1 + + +...
= lim ( )
x—0 x
5 25x
X (; + T + ...) —_
L Gg)
x-0 X
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125

126

127

=1
(a)
We have,
2
a—Vaz—xz2-%
L = lim - 4
x-0 X
2\1/2 2
a—a (1 - x—z) _x
= L =lim . 4
x—0 X
=L
1 x?2 1 x* 1 x© x2
=i a_a{l_;ﬁ_g'ﬁ E ;..}—T
im .
x-0 X
IR SR B
ﬁL:hmZ a 8 ad 16 a5 4
x—0 X4'
L =li x2(1 1)4_ 1 1 x?
>L=lm—|(——= - =
x-0 2 \a 2 8a3 16 a’®
S>-_l= 0 and in that case L =L3 [+ Lis
a 2 8a
finite]
>a=2andL = i
64
(b)
lim log, (sin x)* = log, [lim (sin x)x]
x>0 m
x(sinx—1)
= log, ling)(l +sinx —1) (Sinx—1)]
X—>

chll)‘[(l) x(sin x—1)]

= log, [e

=log. 1

()

We have,
(logx)"

x—m

dimg, ™ (log )" = lim,

n-11
n(logx) *

= lim,_ o+ x™ (log x)™ = lim,._, o+ [By

-m x—m—l
L’ Hospital’s Rule]
n(logx)" 1
3 m n — 3
= xll)r(r)1+x (logx)™ = ler(r)1+ —-mx™m

-1)(logx)""2%
= lim,_ o+ x™ (log x)™ = lim,._, ,+ %
[By L’ Hospital’s Rule]

n(n — 1)(logx)" 2

= lim x™ (logx)™ = lim
x—-0% x—

ot mZx—m
=l n! [Diff. numerator and
=07 —mynx=m  |denominator n times
=0
(a)
VI +xt—(1+x2
lim 5
X—00 X
1 1
. 1+ P (1 + —2)
xl—>rrolo 1

B 1-1 _ 0
=—=

128 (c)
Let y = lim,_,o(cosec x)/108*

. logcosecx
= 10gy=}cl_r>r(1) log x
—cotx
1/x

X

= lim
x—-0

[by L’'Hospital’s rule]

= —lim
x—0tan x

logy = -1
1

e

=

=

(o)

. 2x—f(x)
lim ————
-1 x—1

2-f1(x)
1

y =
129

= lim, 4 (by L’ Hospital’s rule)

=2—-f'(D)
=2-(1=1
(d)
f(0) = lim o
sin(1 — cos x).sinx
4x3
1  sin(1—cosx) 1—cosx sinx
=-—.lim . .
4°x50 1—cosx x?
1 1 1 1_1
4727 8
(@)
We have,

lim x3/2

X— 00

130
1 —cos(1 —cosx)

x-0

X

131

(Vari-y-1)

2x3/2
= lim
xoonfx3 4 14+Vx3 -1
2x3/2 2
= lim

= =1
S 1+1
g \/1+13+\/1—i3
X X
(a)

Given,

132

X a

lim,_, —— =
xX—>a xX—_q@

-1
a*loge a—ax® 1
x*(1+loge x)—0
[by L’ Hospital’s rule]
a%log,a —a®

a®(1 +log, a) -

= lim,_, =-1

= 2log,a=0 = a=1
133 (c)
We have,

r x3+1 N
M e - =

x3(1—a)—bx* —ax+(1—b)

x?+1 =2

>1—a=0and-b=2>a=1b=-2
134 (d)

= lim

X—00
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135

136

137

138

2
li e*” —cosx 0 £
im0 ——— 5 from
x2 _:
= lim,_, , 22 —sInx (9 from)
x—0 2x 0

2 2
2e*" 4+ 4x%e*" 4+ cosx

= lim

x—0 2
_2+0+1 3
2 2
(d)
1 n
: 2
7{1_1’)130 1—n3 Z 4
r=1
_ 1 nn+1)(2n+1)
= lim T c
n—oo 3 —_—
n (n3 1)
n3(1+1)(2+1) 1
= lim - —=
e ps(L-1)6 3
(@)
. sin2x . 2sinxcosx
lim — = lim .
xor sinx  xoT  sinx
=2lim cosx = V3
x—>g
(@)
We have,
~ 1—cos(1—cosx) . 1-—cos(2sin?x/2)
lim = lim
x—0 x4' x—0 x4'
_ 2sin?(sin?x/2) ~ (sin(sin? x/2))’
= lim 7 =zlimy—————
x—0 X x—0 X
_ (sin(sin®?x/2) sin?x/2 1 2 1\2
=2lim - X=r =2 (—)
x-0 | sin?x/2 x2/4 4 2
_ 1
8
(d)
Let f(x) = ax?+bx +c
We have,

_ lax? + bx + c|
lim ————— =
x-m ax*+bx +c¢
Sax?+bm+c>0
= f(m)>0
= Point (m,f(m)) must be on darkened part of
the curvey = f(x)
Thus, options (a), (b) and (c) are true

139

140

141

142

143

YA
f(x) =ax*+bx+c
>
=N a0
x 0| N\@0 /.0 X
Y,V
(b)
. m_1 . m_1
hmx_,l J;cn_—l = llmx_,l rrrzT_l [by
L’ Hospital’s rule]
_m
T n
(d)
~1—cos(ax? + bx +¢)
lim
x—a (x — a)?
2 sin? (ax2+bx+c)
= lim
x—a (x —a)?

[Since a and f are the roots of ax? + bx + ¢ = 0,
so it can be written as a(x — a)(x — ) = 0]

2 sin? (—a(x_az)(x_ﬁ))

=
2sin? (20— - B (2) -
(BIERIEN|
&) c-pr =L -y

= lim
xX—->a

= lim
xXxX-a

= lim
xX—-a
()
. 2%-1 . 2%loge 2
lim,_, [—] = lim,_ o —= [by L’
V1i+x-1 PN

Hospital’s rule]
= 2log, 2 =log, 4
(b)

X

e (m - m)

_ (x(\/l +x+ V1 —x))
= lim

x—0 2x
=1
(c)

log(3+x)—-log(3—x) _ k
X
using L’ Hospital’s rule

(+L)
3+x 3—x

Given, lim,_q

= lim =k
x—0 1
1+1 i i 2
= oy - = = = —
3 3 3
144 (a)

Page]31



145

146

147

148

149

150

We have,
c+dx lim c+dx
lim (1 + ) = ex—ooatbx = ed/b
xX—00 a+ bx
(o)
x2 2
_ ([, sec’tdt _ sec? x2.2x
lim|———— |=lim ———
x—0 x sinx x-0 sinx + x cos x
_ 2x.sec? x?
= chl_l‘)r(l) sinx
X . + cosx
2%x1 . sinx
T1+1 [ lim, x 1]
(o)

It is fundamental coOncept of indeterminate
sinx sinoo

ie, lim =
X—>00 X (0/0)

= 0 X finiteterm = 0

(a)

Using expressions of cos x and log(1 + x), the
given limit is equal to

x%  x*  x® x%  x3  x*
I i ke kGl il
x—0 x2
1 x x 1
=i ( _____ ) —=
oz 273" 2
(<)
Let A = limy,_o %{(n + DR+ 2)k .. (n+
nk..n+nkl/n
Then,

a=im{(1+3) (103 (1+2)])

= logA = li 121 (1+r)k
0g —nl_{rolonr_ln 0g n

n

= k lim %log(l +%)
r=1

= logA = 2k(log2 — 1/2) = log4* — k

)

(d) _
LHL= lim,_, %
=-1
RHL= lim, o =~
=1
=3 LHL # RHL
= lim, %le Does not exist.
(@)
We have,
x%sin(3) — x

x?sin(x™1) —x

= li
xl—I>r010 1—x
(sin(x_l)) 1 1_1
= l x? = =
i x-1—1 0-1
151 (b)
We have,

I, = limz(x +xD=-2+2=0
x——

I, = limZ(Zx +x)=—4+2=-2
x——

T CoSX _ . sin(m/2)
and I3 = limy_,;/, e limy 5/, et
~lh <l <y

152 (b)
We have,
x+2 x+3 1 x+3 li x+3
lim ( ) = lim (1 + ) = exl—{gom
x—oo\x + 1 xX—00 x+1
=e
153 (b)
We have,
I 1 1 x? x* N x?  x*
xl—%xlz cos > cos 2 cos > cos 2
x2 x*
i (1 — cos 7) (1 — cos T)
x—0 x8
2 4
1 1—cos= 1-—cosZ™
: 2 4

@

1 1.1 1 .1 1—cosf 1
642727 256 ['eli%— _]

B ai‘i‘% (x2)2

64 256 CE 2
154 (c)
I () = li X —sinx
x1_r>£10f X = S % + cos?x

=1
155 (c)
We have,

lim(2 — )™ 2 = lim{1 + (1 —x)}*"z
x—1 x-1

. X
eJl{l_rg(l x) tan—-

. h
. 7w Th . mh lim————
- = Th
e}ll_r)l’(l) htan(2+ 2 ) e}ll_rgh cot= eh—»otan(T)

= e2/m
156 (a)
We know that, if r < 1, then
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157

158

159

160

161

162

limr®" =0
n—oo

And if r > 1, then

lim r™ = o
n—oo

Here, lim,_ 7" =0
] 4
r<i1 ie, r= 3
(a)
. 5¥_5~% 5%log5-5"*log5
lim,._, = lim,_, 2 0857 08>

2
[by L" Hospital’s rule]

_log5 +1log5
- 2
=log5
(d)
 V1—cos2x _ V2sin?x
lim = lim
x-0 \/Ex x-0 \/Ex
= 1lim 22 = £(x) [say]
x—0
1. |sin(0+h)| _
Now, f(0+0) = ;Ll_rg o~ 1
0—0) = I |sin(0—h)|_ 1
f0-0) = lim———— = -

f(0+0)#f(0-0)

-~ The limit of function does not exist.

(o)
We have,
b sin (%)
lim a* sm( )—11 ba b=1-b=b»b
X—00 a X—00 L
(ax)
(d)
x3 x?
li -
Pt <3x2 4 3x+ 2)
B x3(3x +2) —x2(3x2 —4)
e (3x2—4)(3x + 2)
_ 2x3 + 4x?
= 0% 0x3 + 6x2 — 12x — 8
. 2+ 4/x 2
T o594 6/x—12/x2—8/x3 9
(a)
We have,
_ eX’ — cos x . (ex2 —1) (1 —cosx)
lim ——— = lim +
x—0 x2 x-0 x2 x2
— ) e —1 I 1—cosx_1 1 3
L L R
(d)
Letx = l. Then,
- { 1/x n al/x R al/x}nx

lim
X—00 n

_ {al +aj) +- +ay}n/y
= lim

y-0 n

y y y n/y
=lim{1+a1 +a2+-~-+an—n}
n

y-0
y y n/y
al-1 aj-1
;ir%{ 1y + zy +eotal 1}
=¥

= elogai+logaz+--+logan — elog(alaz ...... an)

= a1a2a3 an

163 (b)
- sin?x+cosx —1
lim 5
x—0 X
. cosx + cos?x
= m— s
x-0 X
) 1—-cosx
= lim cosx.———
x—0 X
_ 11
S22
164 (b)
We have,
sin 4x . sin4x
Vi (1+V1-2)
sin 4x
= lim 4 ( )(1+\/ —x)—8
x—0
165 (a)
i x®—2x+1  8x7 -2
Xt —2x+1  xo14x3 -2
z 2 =3 [using L’ Hospital’s rule]
166 (a)
lim va?x2 +ax+1—+a%x? + 1
X—00
o a*x*+ax+1-a*x? -1
= lim
x>04/g2x2 +ax + 1+ VaZx? +1
ax
= lim
X—00
x[\/az +5+12+\/a2 +iz]
X X X
_ a _ 1
VetV 2
167 (d)

LHL= lim,_,-(=1)
= lim (- = (-1)7' = -1
RHL= lim,_ 4+ (— 1) = lim,_o(—1)[0+"
=(-D°=1
LHL#RHL
-~ Limit does not exist.

168 -(a]

(1—e*)sinx

x—0
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170

171

172

173

174

175

176

x4 3542 G i
lim ( ) = lim (1 +—)
x—oo\x + 1 X— 00 +1
2 (D
= lim ( )
x—00 x+1

(2+4/x)
— ex—»oo(1+1/x)
(b)

Since, «a is arepeated root.
ax?+ bx +c=alx — a)?
sin(ax?+bx+c)
(x—a)?

sina(x — a)?

Now, lim,_,

xXa

x-a  a(x — a)?

=lima(l) =a
x-a

(b)
We have,

ex—l -x

li e -1
1Myo

= lim,_,— ™~ =% [Using L’

Hospital’s Rule]
(©

(2x + 1)*°(4x — 1)°
(2x + 3)%°
40 1 40 s 1 5
(2+3) (+-3)

45 2+§45
R

X— 00

= lim
X—00

_2+0)*4 -0
T (2+0) 285

= 32

©
lim_f(x) = lim (Ix = 3] + x — 4])

=lim([3—h—3]+[3—h—4])

= lim([~h] +1+h)
(d)
We have,

. I . ) 2
bk o= B = i+ Jip (= [x)
(d)

We have,
3x-2 1-2/3x
x2 + 2x + 3\3x+2 1 +E+iz 1+2/3x%
lim | ———— = lim | —*—*~
xoe0\2x% +x + 5 X—00 2+1+_
X
-(3) =3
=(3) =3
(9
ESinx —eX ex(esinx—x _ 1)
[ gy [ )
x-0| sinx — x Xm0 Snx —x

= lim e* lim

eSinx—x _ 1
x->0 x-0| sinx —x

177

178

179

180

181

=e'x1=1

(b)

We have,

lim (log, 2x)°8x5

x-1

= li_r)ri(logz 2 + log, x)'08x5

11m logy, x.——

= lim (1 + log, x)1/1085% = ex Togs

_ ol

(@

f (x) is a positive increasing function

=> 0<f(x)<f(2x) <f(3x)

elog2 5

f@x) _fG)
2 O<I<Tm T

f@x _ | fG0
7 I TE <M
By Sandwich theorem
@0
e
©
LHL= lim,_,3- f(x) = lim,_3- x2 — 3
=9-3=6

And RHL= lim,_ 3+ f(x) = lim,_3+2x + 5
=2x3+5=11

~ 6and 11 are the roots of equation

. Required equation is

x% — (sum of roots)x + (product of roots) = 0

EN x> —(11+6)x+(11x6)=0
= x> —=17x +66=0
(c)
We have,

()0
f(x)z{xsm 2 X

0, x=0

. . . .
- xll,%l-f(x) = }Cl_rgf(o —h) = chl_rg —hsin (_E)

. oy
= ,}Lfgl_f(x) = }CILI(I) h sin (E) =0
Similarly, we have lim,_ o+ f(x) = 0
Hence, lim,_,o f(x) =0
(d)
We have, f(x) — -
im_ fCx) = lim f(—m — h)
~ lim |- — h + m|
= hoo sin(—m — h)

|x+n|

h
= hm )= h—>0 sin(m + h) L—%M -
and,
l | l |-t + h + |
1m f(X)— 1mf( T[+h)— m Om
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- lim f(x) ~lim N s {x2n+1 +1 y x2n+2 -1 g x2n+3 +1
x->-mt ~ h>o0sinh T xo-1 x+1 x? -1 x3+1
Hence, lim,_,_ f (x) does not exist x4 1
182 ‘(/3) ) X Y2 _ 1}
e have,
0 — £3) . X2+ _ (—1)2n+1 y X242 _ (—1)2n+2
lim———= =13 x=-1 x—(=1) x% = (=1)?
, _ _ 1 x2n+3 _ (_1)2n+3 x4n _ (_1)4n
Now, f (X) m f (3) (9)3/2 =95 X { 3 (_1)3 X .. X m}
183 (¢) 2n+1 2n+2 2n+3 4n
cx+1 _ 7x+1 5. (%)x -7 5x0-7 _ 4n! _ g,
I T i e =T (n)y? "
() -1 186 (a)
=7 We have,
184 (d) lim, o l(;:’; = llmx_moni =0 [By L’ Hospital's
We have, Rule]
X—aj . .
A; = |x—ai|'l =1,2,...,nanda; < a; << 187 (b)
n-1 < dn limy o LE73 = fim, o L0=2 » Vs
Let x be in the left neighbourhood of a,,. Then, Va3 x=9 feO+3
x—a; <0fori=mm+1,..,n , V9 +3
and O\ T3
x—a;>0fori=1,2,...,m—-1 , 3+3
(—a) _ . 1 =/ xgi5=3
=————F=-1fori=mm yoe 1
A = { —(x—a;) 188 (a)
X —a
| =g =1lfori=12.,m-1 We have,
X —a; 0,if|x] <1
Similarly, if x is in the right neighbourhood of a,,. lim x2" = {1, if [x| =1
n—-oo
Then, oo,if |x| > 1
x—a;<0fori=m+1,..,nandx —a; > 0 for 1—% -1,|x| <1
i=12..,m “f0) = lim —— = lim 3 0, x| =1
x — q o 1, x| >1
Aj=———=—1fori = +1,..,
e = T a) ori=m n 159 (b)
AR A X —a; X _ p-1 -(x-1) _
A; = “=1fori=1,2,..,m ]imizllim;:_l
X —a; x-1 x-=1 ex»1 x—1 e
Thus, we have 190 (c)
lim (4 4, ..A,) = (=1)n-m+1 N _ X"
X~ lim ———— = lim ——————
and noox™ +1 n-ow(l+1/x™)x™
’ 1
1im+ (Al A2 ...An) = (_1)n_m = lim 1 =1
xX—am noel +—
Hence, lim,_,, (A; A4; ... Ay,) does not exist 191 (b) x
185 (a) We have,
We have, x2+4x+5=(x+2)>+1=>1forallx
A+x)1=x)A+x3HA —xbH .1+ x*" ca=1
o [+ A -2+ —xh) (1 - 1 — cos? 0
 im (1 + x2n+1)(1 _ x2n+2) (1 + x4n—1)(1 _ b = g—%T =1
x>-1 (14+x)(1—-x2)A+x3)A —x%)...(1 —x n
(T4 ] x2S Z "Cra” bV = (a+b)" =2"
= am, T+x  1-x2 < 1+x® 7 r=0
1—x 192 (c)
X 1= xZn} We have,
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ny1/n

lim {1+ (;) } = limy(1+0)Y/"=yx1°
n—->oo

n—-oo
=Yy
193 (b)

= lim[1 + log x]%/108%
x-1

logx
= ex~1logx = ¢

194 (a)
We have,

+1
=b

Since b is a finite number. Therefore, degree of

numerator must be less than or equal to that of

the denominator

ca—1=0=>a=1

xX—00 x+1

X— 00

Now,
(a—-Dx*4+ax—-1 oax—1
lim =b = lim =
xX—00 x+1 x-0 x + 1
>a=0»>
Hence,a=b =1
195 (b)

Given limit
fx tlog(1+t) dt

= lim 224
x—0 x3
Using L’ Hospital's rule,
xlog(1+x)
1 x*+4
N }cl—r»r(l) 3x2
— i log(1 + x) 1
B xl—I:% 3x ‘x*+ 4
11 1
T34 12
196 (d)
oo, ifx?>1
We know, lim x?* =11, if x2 =1
n—-oo
0, ifx?2<1
. 1. log(2+x)—x?"sinx
Given, f(x) = %1_{20 yweT

For x2 =1, f(x)= lim my,%

n—oo
1
=3 (log3 —sin1)
For x2? < 1,
f(x) =log(2 + x)
198 (c)
We have,

) x2+1 o (a-Dx%?+ax—1
lim ax—x =b = lim

Foe x? > 1,
o (%l) log(2 + x) —sinx
S N (s

= —sinx
( log2+x), x*<1

flx) = i%(log?)—sinl), x=1

—sinx, x?>1
~ lim f(x) =limlog(2+ 1—h)
x-1" h—0

=log 3
xll_>r‘£1+ flx) = }ll_r)r(l)[— sin(1 + h)]
= —sinl

It is clear that both limits exist and linlq_ flx) #
X—

Jim £()

197 (d)

We have,
2x 2 2X 2
[T xeX dx [T e* d (x?)
. Jo _ 0
lim —————= lim ———————
X—00 edx X—00 Ze4x
242X
]
= lim 5
X—00 Ze4x
2x 2 2
g xedx e 1
= lim ———— = lim ————
X—00 edx x—-00 D gdx

i 1 1y 1
_xl—r>£10<5_e4x2)_§

lim tan?x (\/Zsin2x+35inx+4—\/sin2x+6sinx+ 2)
x—>T/2

(2sin?x + 3sinx + 4 — sin? x — 6sinx — 2)

= lim tan®x

x-m/2 V2sin2 x + 3sinx + 4 +Vsin2 x + 6sinx + 2
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199

200

201

202

203

_ tan? x (sin? x — 3sinx + 2)
lim

x-m/2+/2 sin? x + 351nx+4 + Vsin2 x + 6sinx + 2
lim sin? x (sinx — 1)(sinx — 2)

xom)2 (1 —sin2x)(V2sinZx + 3sinx + 4 + /sin2 x + 6 sinx + 2)

—sin? x (sinx — 2)

lim
" xon)2 (1+ sinx)(V2sinZx + 3sinx + 4 + /sin2 x + 6sinx + 2)

B 1 1
T 2(/9+49) 12
(b)
x+3 I x+sinx_l _ 1+0_1
;1_r)r010(1+x+1) x5 |x —cosx 1-0
x+3
= exl—glom =e 204 (a]
(a) Since, f'(a) exists.
3x T - f(x) = f(a)
f(x)—cot1<1 3x2>=§—3tan 1y » fl(a) = hﬁOT
_x2 . -
and g(x) = cos™?! (;iz) =2tan"'x Now, llmxaa%
fx) - f(a) (@ —af(@) + af(a) — af ()
= lim 2 e (x—a) e (x—a)
x—a 2tanlx —2tan"la - f(@) —af'(a)
3 i tan"'x —tan"'a 3 205 (d)
T tanlx—tanla 2
(b) We have,
We have, - sin(a + 3h) — 3 sin(a +:3h) + 3sin(a+ h) —s
. T _ h—0
xllgl- f(x) = }ll—l;%f(z ) {sin(a + 3h) — sina} — 3{sin(a + 2h) — sin(
k((2—h)?—4) ~ % h3
= lim f(x) = 11
x=2 ~0 2—(2-h) Zsin%cos(a+%)—6cos(a+%)sin§
~ h(h—4) = lim 3
= klim ——— = —4k h=0 h
- 3n 3hn h
; .y e k(2 + h)? — 4) =lim2cos(a+7) (sm——351n )
Jm fe =lmfC = In =Ty h=0 h3 N
I ki h(h+4) Ak _ 3Ry sin® =
ﬁxlgkrf(x)— pm— = =—8}11_13%cos(a+ 2) h3
=~ limy - f(x) = lim,_,+ f(x) forallk € R o n\3
3hy |sin—
(<) =—limcos(a+—) —2% = —cosa
We have, h=0 2 h/2
1—cos3x
lim — 206 (b)
x-0 X sin x cos x We have,
— 2
- lim (1 cosx)(?+cosx+cos x) (1F 428 e
x>0 X sin x cos x }Cm(l) -
2 -
=lirr(1) 2512,(/2 ] ><(1—cosx+c052x) e -1 ox_1 IPSIPRY:
x x.Zsm(E)cos(E) cosx —xl_I}(l){ + " + - + -+ " }
. c1f1¥-1 2%¥-1 n¥-1
i Sln(£)><1+cosx+cosx 1><3—3 :exlf%ﬁ{n'n' n}
x1_r)r(1) 2(x/2) coS (_) CoSs x 2 2 e%[log 1+log 2+-+logn]
2
1
(b) = e%UOgn!) = glog(nhn — (Tl!)%
We have, 207 (b)
We have,

Page |37



208

209

210

211

212

213

2
fox cos t2dt
lim ———
x>0 xsinx
. 2x cos x* . , P
= limy pve— [Using L’ Hospital’s Rule]
~ 2cosx*—8x*sinx* 2-0
= lim - = =1
x—0 2cosx —xsinx 2-0
(9
We have,

X% —4x 4+ 17 —4x -2

fG) +g() +h(x) =

x%2+x—12
_(x—=3)(x—5)
T (x—=3)(x+4)

= im[f () + g() + h(x)]
lim (x—3)(x—-5) 2
x—>3m 7

(a)
8sinx
i 8sinx+xcosx]_l_ —,  tcosx
*20| 3tanx +x2 | x20 stanx |
lim 8sin 25X 4 cos x]
_ x-0
lim [3 tanx+x]
x—-0 X
=3=
(d)
We have,
log.(3 + x) —log.(3 — x)
m =k
x-0 X
log 142 —log 1-2
N lirr(1) e( 3) e( 3) — Kk
xX—

X
. . 3) _
:3161_13(1) X % +3+}61£n (_E) =k
3 3
1 N 1 ok 2
= — - = = = —
3 3 3
(b)
We have,
x%+6\" 12\ jplz
= li x->o00x2—
xl—r>go<x2— ) —3}1_r>r010(1+x2_6) - ¢ °
— eO =1
(@)
4 1 x . ax2+x
lim [1 - x+ = lime:gl—pgoxhxn = e?
xX—00 x“+x+2 xX—00
(a)
We have,
lim,, ¢ G(x)ff(l) G'(1) [By def. of derivative]
Now,
X
G(x)=—Y25—x22G6G¢'(x) =——==G6G'(1)
V25 — x2

al-
o~

214 (a)

lim cos
x—-1

x—-1

= lim cos™

x-1

L (1=4F
(=5

= lim cos~!

(=)
' (1 +1\/§>

1
= -1(Z
COS (2>

m
K
215 (a)
We have,
. sin(e*'—1)  sin(e" — 1)
ol log x = 1 log(1+ h)
h—1 “h—1 h
— lim sin(e ) » (e ) o _
h-0 (et —1) h log(1+ h)
216 (b)
~ 3sinx—+3cosx _ 3cosx++V3cosx
lim = lim
x-;% 6x —m x—>% 6
3 cos% +3 sin%
B 6
3B, 88
_ 2 2
6
1
V3
217 (c)
We have,
fx)
_ 4¢3 et ®
lim dt = lim
x-2 X — x-2 X—2
2
_ o @Y~ 16
= lim ————
x—2 x—2
3 !
= lim,_,, w [Applying L’ Hospital’s
Rule]
3 ! !
=4(f(2) f'(2) = 32f'(2)
218 (a)
J-SEC xf(t)dt O
lim [— from]
x—»z x2 = 0
16
f(sec? x)2secxsecxtanx
= lim
x> 2x
_2f) _8f(2)
/4 s
219 ()
We have,
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220

221

222

223

x — sinx

sinx
\/ 1- x

)}g{}of(x) - Jll—rfolo X +coslx Jp—{rolo cos?x
X
I ) 1-0
= = |—
xl—rﬂof(x 140
sin x cos? x
=1 - 0, —0asx
X x
e d OO]
(a)
We have,
. 2f(x) —3f(2x) + f(4x) 0
lim 5 [— form]
x=0 X 0
= lim, 2f (x)-6f (22x)+4f (4) [Using L’
Hospital’s Rule]
_ limx_>0 2f N (x)12f " (2x)+16f" (4%) [Using L

2
Hospital’s Rule]

_2f"(0) —12f"(0) + 16f" (0)
B 2
=3f"(0)=3%x2=6

(b)

. cotx —cosx
= 208
s Vs
cot (5 + h) — COos (E + h)
(=2h)?
—tanh + sinh
(—2h)3
sinh(1 — cosh)
RS0 cosh x 8h3
1. sinh 2sin?h/2 1 1
T8ho0 R % 4(h/2)? % cosh 16
(<)

We have,

| (x+3)
x>0 \x — 1

x+3 x+3

4
= lim (1 + )
X—00 x—1
4(x+3)
= @x—>x (x+1) = e4'

im

224

225

226

227

228

229

(b)

Va2 +1- Va3 +1
im - .
x—0fxd 1 —3/x 4+ 1

1 3 1
\/1+F_\/1+F

lim -1
=11 = =
e 1/1+i4— 5\/1+15 1-0
(a) -
T 4348 4 3
iy O o
=4{f(D¥.f'(2)
1
=4 X (6)3@
=18
(b)
Since, g(x)g(y) = g(x) + g(y) + g(xy) — 2
(D)
Now, at x =0, y = 2, we get
g9(0)g(2) = g(0) + g(2) + g(0) — 2
= 5g(0)=5+2g(0) —2 [+ g(2) =5]

=> g0)=1
g(x) is given in a polynomial and by the relation
given g(x) cannot be linear.
Let g(x) =x%+k
= g =x*+1 [+ g(0) =1]
g(x) is satisfied in Eq. (i)
lim g(x) = g3)=32+1=10

(b)
We have,

1—cot3x

lim 3
x-m/42 — cotx — cot> x

— 1 Y —
= lim,_,, Pa—— where y = cotx

T et S

yo1y34+y—2

L -DO*+y+1)  yP+y+1 3
_yl—rg(y—l)(y2+y+2)_yl—rgy2+y+2_z
(o)

We have,

J}LI‘{)_{l—x+[x—1]+[1—x]}
=lim{1—(1—h)+[1—h—1]+[1— (1 -]}

= lim{h + [~h] + [A]} = lim(h = 1+0) = —1

and,
lim{1l —x+[x—-1]+[1—x]}
x—-1t

=lim{1 - (1 +R) +[1+h—1]+[1- (1 +n]
= lim{~h + [h] + [~h]} = lim(~h + 0~ 1) = ~1

Hence, lim,_,; f(x) = -1

(@)
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230

231 (

232

. . ax?+bx+c
Given, lim,_,, oz - 2
This limit will exist, if
ax?+bx +c = 2(x — 1)

= ax’+bx+c=2x*—4x+2

= a=2, b =—4, c=2
(@)
2x2+x—3 2x+3)(x—-1)
lim im
x>13%3 —3x2 + 2x — 2 x-1 Bx2+2)(x—1)
2x +3

xl—rg 3x2+2

(hm /x+m Vx

SN

,/x+m+\/§/

X

= lim ==

y-0
J1+ /y(1+ﬁ)+1

(d)
We have,

I (x+6>
x-oo \x + 1

x+4 x+4

5
= lim (1 + )
x—00 x+1
5(x+4)
= ex—-0 X+1 — e5

m

233

234

235

236

237

(<)
We have,
. 1—cos(ax?+ bx + ¢)
lim
x-a (x — a)?
sin2 {(ax2+bx+c)}
— 91 2
=z chlir}l (x — a)?
. 5 (a(x—a)(x—P) * a, B are roots of
:21imsm{ 2 } ax’+bx+c=0
e (x —a)? ~ax?+bx+c
=a(x—a)(x—p)
sin {2E=0G=0)
— 3 _ 2
- 29151_{% a(x-a)(x=B) a)(x ) (x ,8)
a?
— 21 x L (- p)? = L (- p?
(a)
1,—Qa
lim (1 — ax)t/* = lim [(1 - ax)_a] =e @
(c)
lim = (10)"
neo T+ (10)7+1
1
10™ — =
= lim 10
S 10nt1 1
" 10n 1on+t1 + 1
a 1 (0-1 1
STt ) b
[given]
= a = 1
(d)
We have,
i Vn2+1++n
im ——
n o3 = Yn
n{ 1+ iz + i}
n n
= lim
n—o n3/4{ 1 +L_i}
n? n
1, 1
{ 1+ 2 + ﬁ}
= lim n'/* — 0 X2 =00
n—-oo 4 1 1
ey
(d)
, 5
LHL= lim,_,, NP
I 5 y (V2 +V2=h)
= lim
R0 (V2—V2—h) (V2+V2-h)
. 5(2+v2-h)
AN 2—2+n
—1; 5
RHL= lim,_,+ NN
y 5 G2+VIER)
= lim
n0(VZ—V2Z+h) (VZ+VZ+h)
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5(V2+V2+h)

L R
LHL+#RHL
Hence, limit does not exist.
238 (a)

. 2™(n?+5n+6)
lim
nowo (n+4)(n+5)

2 5,6
n“(1+-+-)

= lim
n—>00 9n 2 i E
2nn? (1+2) 1+

=0

239 (b)
: . 1
}CILI% f(x) = }Clil’(l) X. sm;

= 0 X finiteterm = 0

240 (b)
1
log(x —a o
im logx —a) = lim X2
x~alog(e* —e®) x-—a_¢
ex_ea
[by L’ Hospital’s rule]
eX — e
- )lcl_r% e*(x—a)
ex
= lim

x—a e*(x —a)+ e~
[by L’ Hospital’s rule]
ea

241 (c)
We have,

x —2x

lim (]_ — ) = e%‘l&m = g2
x—0 x+1

242 (d)

3*4+37*¥-2
i [
x—0 X
2
1+ xlog3 +%(log3)2 + -t
2
_ 1—x10g3+%(10g3)2—...—2 ,
= chlir(l) 2 = (log3)
243 (d)
We have,

1

(e +eTF =2\
lim ( ————
x—0 X
1
2 4 6

Z(x_+x_+x_+...) x?

- lim 20 | 4 _ 6!
x—0 X
. x? x* 2
_chl_r%<1 +2 2 )
. X 2x4 1
= e;lcl—%(IJ'TJ'"')Xx_z — el/12
244 (b)

245

246

247

248

250

251

Let y = lim,_ (% —tan~! x)l/x
=  logy = lim,_ ilog (g —tan~?! x)
E form]

= lim (_1+1x2)
x—nn(g—tan—lx)

[using L'Hospital’s rule]

2X
o (x®?2 . T2
—,}EE‘O_( 1 )_H{}ouxz
1+x2

[using L'Hospital’s rule]

> logy=0 = y=1
(d)
We have,
1-cos(x—1)
i x34+2x2+x+1) @n?
*o1 x2+2x+3
2sin2(x—1)/2
i x3+2x2+x+1) @02
T x2+2x+3
=111 2
Z{sin(Tl)}
5\4| x*1 5
= | — 2 — —
&) .
(@)

Here, limx2+2x—-3=0

x—>-=3

~ lim 3x? 4+ ax + a — 7 must be zero, in order to

x—-3
limit exist.
= 3(-3)?2?+a(-3)+a-7=0
= 27—2a—-7=0

= 2a =20
= a=10
(b)

lim,.e, (1 - ﬁ)sx_l

—(x—n]“*(sf__f)

i [(1-55)

— o HIMB-1/0)(1-1/%) _ ,-12
(b)
We have,
1'{1+2+3++n}
L P s R
o 1+2+3+---+n_1. n __1
Tate 1-n?  ave2(-n) 2
()

3.2+ — 4 57+
lim

n-co 52M 4 7.5M

I CIG ) Y

- o g (s(g)n +7) 7
(a)
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252

253

254

255

We have,
. 3=\ [x+V2x V2 '
;E} x3—8 xX—2 \EE-\EZ

o fxrr2x+4
T x-2| x(x+2)

) <ﬁ(x —2) — V2(x - 2))‘1}
(- DE—V2)

. ixz (o D0R- ﬁ))‘l}

x(x +2) (x = 2)(Vx —2)
o (x2+2x+4) 12 1
=chl_rg{ x(x +2) }=§_1=5
(b)
We have,

lim{y/x? —x+1—-(ax+b)}=0

X—00
x*—x+1—(ax+b)>
= lim

o\ X2 —x+1+ (ax+b)
x*(1—a®) —x(1+2ab) +1-b*

= lim
x—o ViZ—x+1+ax+b
=>1—-a?=0and1+2ab=0

=>a=+tlandb = +1/2
Fora = —1and b = 1/2, we observe that

lim (\/xz—x+1—ax—b)
X—00
1
= 1im< xz—x+1+x——)
X—00 2
— 0
Hence,a =1andb = —%
(d)
: (2x —-3)(3x —4) 6x%2 —17x + 12
x5t (4% — 5) (5% — 6) x50 20x2 — 49x + 30

= lim,_ % [using L’ Hospital’s rule]
= limy % 13—0 [using L’ Hospital’s rule]
(b)
We have,
log(l + 2h) — 2log(1 + h)
hﬁO hZ
1+2h (1+h)?

— lim log {(1+h)2} — _lim log{ 1+2h }

h-0 h2 h-0 h?
1 log {1 + 1+2h} _ _
=— }ll_r)r(l) h =-1=-1

fEmtaran

(b)

Let A = lim,_ x'/*. Then,
1

logA = lim —logx =0 [
xX—o X

log x

+ lim
x—co X

=0, forallm > 0]

256

257

258

259

260

2A4A=e"=1

(a)
We have,
log(x — a)
im————
x—alog(e* —e?)
eX — e eX et
=lim———=lim————— =—=1
x-a(x —a)e* x-a(x—a)e*+e* et
(a)
We have,
4+ 3a,
a = —
1734 2a,
I i 4 + 3a,
= lim a,,; = lim
nw T nSo 3 4 2a,,
4+3a
= a = —— wherea =lim,_, a,

3+2a
>2a2=4=a=+V2
But, @ # —V2 because each a, >0

Hence a =2

(d)
We have,

- x(1+acosx)—bsinx
im =
x—0 X

sinx
=>11r%{(1+acosx)—b }
xX—
>1+a-b=1=>a-b=0
Clearly, none of the options satisfy this relation
(9

[cosec‘l(sec a) + cot™(tan a) +]

_1 . _1
lim cot™* cos(sin™' a)
a-0 a
= lim
a—-0
[cosec‘1 ( cosec (— - a)) + cot™1 (cot (E - a))‘
+ cot™ cos[cos™1 /(1 — a?)]
a
. m—2a+cot™1V1 — a?
= lim
a-0 a
1 1
— lim —Z- 1+1—-a? (2\/1—0(2 (—20:))
a—0 1
=-2 [by L’'Hospital’s rule]
(b)

a/x+b/x?
a b 2x(a/x+b/x2)
= hn1(1-+-—+——3>
X X

X—00

; 2
%L%Zx(a/x+b/x )

1
[+ lim (1+2x)x = ]

= 2 = eath 2@t/ _ g2a [given]
= a=1
and bE€ER
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261

262

263

264

265

266

(d)
We have,
. x3
sinx —x +—
lim - 6
x-0 X
3 5 7 3
i
- }clf(l) 5
_ i x? 1
(o)
. xf(2) = 2f(x)
lim ——=
x—2 xX—2
_ i (2 = 2f(2) +2f(2) ~ 2/ )
- xo2 x—2
=f@-2f'®@
=4-2%Xx4=—-4
(a)
CIP2ear 2.
lim = lim
-1 x—1 x—>1 1
=2f(1.f'(1) =16
(b)
a n
a™ + p" (Z) +1
nooo gt — pn n—oo (2) 1
b
=-1
[' 0<Z<1 impli (a)n 0 oo
N -] - -
since, 5 implies 5 asn
(o)
We have,
1
sin x\x-a
lim( - )
x—a \sina
1
. sin x — sin a)x-a
x-a sina
_ e)lci_r}}lsmji:zma sirlna _ e% — gcota
(b)
We have,

X1 =3,%41 =+/2+2x,
-'-x2=\/2+x1=\/2+3=\/§,X3 =,¢2+x2

Xy D> X > X3

[t can be easily shown by mathematical induction

that the sequence x4, x5, ...
monotonically decreasing sequence bounded

Xp, - 1S Q

below by 2. So, it is convergent. Let lim x,, = x.

Then,
Xn1 = /2 + Xy

= limx,,1 =+/2 +1im x,
>x=V2+x

267

268

269

270

271

272

=>x2—-x-2=0

>x-2)(x+1)=0

=>x=2 [+x,>0forallneN - x> 0]

(d)

" fQRh+2+h?) - f(2)

o0 f(h—hZ+ 1) — f(1)
{f'Ch+2+h?}L2+2n)-0

TR (F'(h—h2 + D). (1= 2h) — 0
[using L’ Hospital’s rule]

f@.2 62

T (.1 41

(a)

We have,

1
2\ x2 2

. 14 5x°\* limiz-iz lim% 2

lim = px—>01+3x2 x2 = px->01+3x2 = @

x—0

1+ 3x2

(c)
We have,

] _1x+1 4 X

lim x {tan —— —tan }

xX—00 x+2 x4+ 2
x+1 X

1 x+2
x+1 x

x+2 " x+2

x+2 )
2x%2+5x +4

= lim xtan~

X—00

= lim xtan‘l(

X—00
- X+2
a1 (22 )
2x2+5x+4
x+2
2x2+5x+4

x(x +2)
2x%2+5x + 4

= lim

X—00

1 1 1
= X == —
2 2

(0)
We have,

o (3x%2+2x+1 o 6x+1
lim | —— ) = 3,and lim =2
x2+x+2 x—00 3x + 2

6X+1

_((3xP+2x + 1\
olim (———=-]) =32=9
x¢+x+2
(b)

We know that
sin 24
2" sin A

cos Acos2A cos4A ...cos2" 1A =

X

Taking A = S we get

e (o) o (s (2

_ sinx
2™ sin (zin)
Tlll_rgo cos (g) cos (z) ...COS (%) cos (Zx—n)
o sinx sinx (x/2")  sinx
= Jim, oM sin (L) e x sin(x/2") «x
on
(@)
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273

274

275

276

277

We have,
sinx
) sin x\x-sinx
lim ( )
x—0 X
. sinx
. SIn X — X\ x-sinx
= lim (1 + —)
x—-0 X
limsinx—x sinx _ limsinx
= ex-0 x x-sinx = g x50 X = e_l
(b)
2 . 1
x“sin (= x 1
. X . .
lim ———= = lim —— X x sin (—)
x—0 Sin x x-0SIn x
=1 X 0 X (An oscillating number) = 0
(a)

FE-1 _ e NES®)

lirnx—>1 Vx—1 x—1 Fx) [by L
Hospital’s rule]
fa 1

(d)
We have,

3x+ x| . 3x—-x 1
*o0-7x — x| x207x +5x 6

. 3x+[x| . 3x+x
and, lim,_, o+ oSl lim, ¢ =
So, lim,._, 73;;':;" does not exist
(b)

i Vvx +3
lim =
x—>-3-0 x+1
But vx + 3 is not defined on left hand limit of -3.
Hence, function is not defined.

(b)
We have,
cos(sinx) — cosx
x—0 x4
. x+sinx) . x—sinx
251n( > )sm( > )
= lim 4
x-0 X
. x+sinx
sin (—2 )
=2lim————————=

x>0 (x+sin x)
2

X

. (x—sinx . .
sm( 2 )(x + smx) (x - smx)

(=) b o e

. (x+sinx x—sinx
n(E22) g (=222)
=2 }Cl_% x+sinx X x—sinx (E

2 2

+ sin x) (x — sin x)
2x 2 x3

—ox1x1 1+1 I X —sinx
Caxax X(z 2>x1—r>r(l) 2x3
— 2 x—sinx ~ x—sinx
= 2x3 AN, x3

x-0

278 (d)

279

280

281

282

lim =-
x-0el/* e e

e
}Clg(l)el/aﬁl =
(a)

We have,

I VY1 +sinx — Y1 —sinx

x50 X

- (1 +sinx)3 — (1 —sinx)?/3
m

x—0 X

. 12
2 {Esinx +£-2 (sinx)? + }

= lim
x-0 X
2 sinx
= —=lim
3x-0 x

()
We have,
lim (cos %)

n—oo
lim {1 + (cos% - 1)}

= lim
2X

lim —2nsin
n—-oo 2n

+0—2
3

n

n
= lim
n—oo

=e

L x\2
sins—
- lim(x/2217:> len 1X0 0
=e n-eo —1x0 — eV =1

(@)
We have,
JfxX)-3 _ ..

lim,_q s o

=e

Rule]
\/Ef’(x)_3><4_4

R NOREE
(b)
We have,
sinx™
*20 (sinx)™

l sinx™\ [/ x™ ( x )m
x-0\ x" x™ ) \sin x

= lim
[+ m < n]

=limx"™ =0
x—0

DCAM classes

{1 — 2 sin? %}

n

[Using " Hospital
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