lim \/ﬁ =
n

~on+n+1
@1
(©0

. sinax
lim = =
x-0 sinbx

(@) arb
(01

lim > =
x=0| x| +X

(@1l
(©0

. sina - cosa
lim =
a-rml4 /A

4
(@) 2
(€)1

lim V1+sinx —4/1-sinx _

(a)-1
(c)2
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LIMITS

OBJECTIVES

(0L

(d) Vx

(b) 1/11
(d) None of these

(b) 1/2
(d)e

(b)b/a
(d) None of these

(b) —1

(d) Does not exist

(b) 1142
(d) None of these

(b) 1
(d) -2
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10.

11.

12.

13.

14.

15.
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Xel/x

lim ———— =

x-0+1 + gl/x

(@0 (b)1

(C) (d) None of these
im X€ =1 _

x-01-cosx

(@0 (b)e

(c) -2 (d)2

Iirrg)xlog(sinx) =

(a) -1 (b)loge 1
(01 (d) None of these
Ilm (X+ 2)5/3 _ (a.+ 2)5/3 _
x-a X-a
(a) g(aJrz)z/s (b) g(a+2)513
(C) %aZ/s (d) gaS/s
_ sinx —x + —3
>I(IEr(l) X5 =
(a) 1/120 (b) —1/120
(c) 1/20 (d) None of these
lim 1-cos2x _
X -0 X
(@0 (b)1
(c)2 (d)4
lim # =
x-0eH'X +1
()0 (b)1
(c)-1 (d) Does not exist
i sinx — x _
X -0 XS
1 1
(a) 1 (b) -1
1 1
(c) 5 (d) Y

www.sakshieducation.com



16.

17.

18.

19.

20.

21.

22.

23.

x% —tan2x _
tan x

(@2
(©)0

www.sakshieducation.com

(b) -2
(d) None of these

If f@=2 f@=19@=-1%g@=2,then Iimaw =

()3
(©0

(@1
(©0

. 1-cosx
lim ———=
x-0 sin“ x

()5

(c) 2

. COSX —cosa
lim———=
x-a Ccosx —cota

(a) %sin3 a

(C) sin®a

i sz+a2 —\/X2+b2 _

xﬁoo\/xz_'_cz —\/x2+d2

2_b2
RS-

a2 +b2
CZ +d2

(©)

ox20 =X
lim =
x-01—CoSX

(@0

(C) log 2

(b) 5
(d)-3

OH

(d) None of these

(b)-1
(d)e

(b) -1

(d) None of these

(b) %cose(?a

(d) cose 3a

(b) &2

c?-d?

(d) None of these

(b)log 4
(d) None of these
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24,

25.

26.

27.

28.

29.

30.

31

. tanx —sinx
lim—=
X-0 X3

()3

www.sakshieducation.com

() -

(d) None of these

If tim X '2 =80, Wheren is a positive integer, then-

X-2 X =

1+cos2x _

lim > =
x-ml2 (71— 2X)

@1
(c)3

n_
fim &¥X)_~1
x-0 X

(@n
(c)-1

sinx _ 1

lim
X -0 X

(@1
(c) 1k

lim

(1+X)l/2 _(1_X)1/2 g

(@0
(©1

. 1-cosf
lim =
6-0 g2

@1

©3

1-cosmx _

lim =
x-0 1 - cosnhx

(@) m/n

OR=

(b) 5
(d) None of these

(b) 2
(d):

(b)1
(d) None of these

(b)e
(d) None of these

(b) 1/2
(d)-1

(b) 2
(d)

(b)n/m

@2
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32.

33.

35.

36.

37.

38.

39.

www.sakshieducation.com

i V1i+Xx =41-x _

im —————=

x-0 sin X

(a) 2 (b)1

(c) -1 (d) None of these
lim @* h)? sin@ +h) -a® sina _

h-0 h

(@) acosa+a’sina (b) asina+a?cosa
(C) 2asina+a®cosa (d) 2acosa+a’sina
||mu =

X-2 X=2

(@1 (b)-1

(c) Does not exist (d) None of these

lim sin36 —sind _

6-0 sind

(@)1 (b) 2
(c) 1/3 (d) 3/2

lim[x@'* -1)],(@>1) =

(@) 1og x (b)1
(€0 (d)-log>
If f(x):%,then lim () iS given by
(&) -2 (b)-1
(c)0 (d)1
lim e X _e/?x 4
X-0 X
1
@ars (0) 1+p
(€) a*-p2 (d)a-5

2

., wh 1
| f f(x):{x when x> , then 1imf(x) =
X“, when x<1 x-1

(@) x? (b) x
(©) 4 (d) 1
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40.

41.

42.

43.

45.

46.
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2/x
The value of ”mo(ameJ @b c>0) iS

(a) (abe)® (b) ahc

(C) (abe)*’® (d) None of these

X — ool

c+dx
If a,b,c,d arepositive, then Iim(1+ 1 J =
a+bx

(@) e (b) e
(C) eterore (d)e

im {sin(x +a)+sin@-x)- 25ina} _

X -0 X sinx

(a) sina (b) cosa
(C) -sina (d) %cosa

Thevalueof lim x™(logx)",m,nONIS
x -0

()0 (b)™

() m (d) None of these
im Y3 X —V3-x

(-1 ()0

(©) 2 OF

inEnwlzy/x +yx+4x —&} is equal to

()0 (b)2

(C) log 2 (d) e*

lim {(1 - sinx tan x} IS

X oo
2

(a) T (b) 1

(©) 0 (d)e
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47.

48.

49.

50.

ol

92.

3.
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XIiEnOG :t:::j is equal to

(@)e (b)%

(o)1 (d) None of these
VT =Vcos X i i

xﬁ_lﬁs given by
1 1

@ Tr (b) Ton

©1 (d)0

limi0g@*+x)loga i 100X=1 _; than

X0 X x-e X-—€
11

(a)k_e(l ,-J

(b) k=ea+a)

(C) k=e@-a)

(d) The equality is not possible

(222 -

(@1 (b)e>

(C) e (d)e’

The value of the limit of :2:iasxtendst02 is
(@3 (b)2

(€)1 (d)o

| f f(x):cot‘l[sx_X:J and g(x):cos'l[l_ij,then IimM, O<a<1 is
3x 1+x x-ag(x)=-9(@) 2

(@) 201 f a?) (b) 20 f x2)
(© 2 (d) -2
Iml[n_nyj equals

@o0 (b) 1

(c) M (d) e
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55.

56.

S7.

58.

99.

60.

61.
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mm equals
@) 712 (b) 0
(c) 2/e (d)—e/2
a.sinx -1 B
x-0pSnx _1 -
a b
(a) 2 (b) 2
loga logh
(c) Togb (d) Toga

Thevalue of im &=60S20SINSX g
x-0 X“sin3x

(a) 10/3 (b) 3/10
(c) 6/5 (d)5/6
im 129" =14 1y (1x) denotes greatest integer lessthan or equal to x)

X

(a) Has value -1 (b) Has value 0

(c) Has value 1 (d) Does not exist

Thevalue of li%{—““x; “"’“X} is

@1 ()0

(€) Va (d)1/Va

X“E“ow is equal to

(@) 0 (b) 1

(c)-1 (d)1/2

fim 429" _

X0 X(4* +9%)

(2) og[ (0) 3 oq 3|

() 3ioq 2] (d) og[ 3

lim[x] =, (where[.] = greatest integer function)
(a) 2 (b) 3

(c) Does not exist (d) None of these
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62.

63.

65.

66.

67.

68.

69.
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cotx COSX

oavt-a
lim —————=
x- /2 COtX — COSX

(@) 1oga (b) 1og 2
(c)a (d) logx
im sin(7rczos2 ) _
@) -n (b) »
(C) mi2 (d)1

o -1 .
If faF1f@=2, then 'x'ﬂﬂ IS
(@) 2 (b)4
(©1 (d)1/2

If s,=>"a and iim a, =a then iim>2-5 jsequal to

(&) 0 (bja
(C) V2a (d) 2a
im& =" s
x-0 SINX
(@0 (b)1
(c)2 (d) Non existent
Thevalueof im-t+ 2+ tsl, + 1 jsequal to
n-»13 35 57 79 (2n-1)@2n+1)

(@) 1/2 (b) 1/3
(c) 1/4 (d) None of these
Thevalue of lim co{%jco{%}co{%}..co{%} S
@1 (D)=

X
(©) ——— (d) None of these
Xli[%(l—ax)% =
(a)e (b) ™
©1 (d)e
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70, fim @D H&EDP L+ (X +1007 g onyg] o
X oo x10 1010
@o (b) 1
(c) 10 (d) 100
71, If )!i?l[l+%+%)2x =e?,then thevaluesof aand b are
(@) a=1b=2 (b) a=1b0OR
(c) abDRb=2 (d)aORbOR

72. If IimO|Og(3+X);|Og(3_X):k, then thevalueof k is

(@) 0 (b)-%
2 2
(©) 3 (d) -
. 1 2 n ;
73. n"f'l[l_nz A +...+1_n2} isequal to
(@) 0 (b)-%
(c) % (d) None of these

sin[x]
74. 1f tx=1 g M0 \where[x] is greatest integer function, then im f(x) =
g e 0

0, when[x] =0
(a)-1 (b)1
(©0 (d) None of these
75. nlifrl{nslﬂ , n34+1 + n39+1 o +n3”_:1 =
(@)1 (b) 2/3
(c) 1/3 (d)o

76. If im 224Y__~9 then givethevalueof a is
nee 1+ 10" 10

(@) 0 (b) -1
(€)1 (d) 2
77 r!ifr;%+%+2—13+...+% equals
(@) 2 (b) -1
(€)1 (d)3
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78.

79.

80.

81.
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The value of lim L C:St dt IS

(@) 0 (b)1

(c) 11 (d) None of these

If jim [@Z0IMX “tanx]sinnX _ 5 \yheren isnon zero real number, then aisequal to
X-0 X

()0 (b)"+2

(C) n (d) n+%

fim 2~ -

x=0 (1L +x)12 -1

(a) log 2 (b) log 4

(C) log+2 (d) None of these

Thevalue of iim M:

@o (b) 1
()3 (d) None of these
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10.

11.

12.

13.

14.
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LIMITS
HINTS AND SOLUTIONS

(@) Apply L-Hospital rule,
(c) Apply L-Hospital’s rule.

(b) im—L =1,
n-o 1 2
1+,/1+=
n
(a) lim smax: lim 2 a sinax bx :3_
x-0 sinbx x-0b ax sinbx b

(c) Apply L-Hospital's rule .
(a) Apply L-Hospital's rule,
(b) Apply L-Hospital's rule,

(@) im —=——=0 ase™* -0 whenx - o

X-0+1

(d)l x(Ee* -1 _ - lim 2x (e* -1)

-0 - -0 X
X 1-cosx «x 4.sin? E

o im| KI22 (€1
0 sin2 X % .

2

(b) lim xlog sinx = lim log(sinx)* =log[lim (sinx)*]
X-0 x-0 x-0

x(sinx-1)
= Iog{limo(l +sinx—1) srx1 }
X
!|m x(sinx-1)
= log,[ex-° ]=log, 1.

f(x) (%)
(a) Apply the L-Hospital's ruleymam = m%

(@) Apply L-Hospital’s rule

. 2
(@) lim 4 25'” X-2 |in%[ﬂj Oimx=0.
X -

X X-0

(d) )= ( ] then

1/h 1
el/h_q ) € [1_61”1
XILm f(x) = I|m sl I|[n —_——< =1
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25

26.

27.
28.
29.
30.
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Similarly lim f(x) =-1. Hence limit does not exist.

(d) Apply L-Hospital’s rule.

2tan 2x
. X[X_ 2x j
(b) Mk
(b) im f(@) [9(x) — oa)] - 9@ [f(x) - f(a)]
X- [x —a]
= f(@)g'(@) - 9@f' () =2x2- (D) = 5.
(“1]2 1
. n/ _
(c) [!Ipl T 4
1
(@) Apply L-Hospital’s rule,im 'ng = fim X =1
(@) Apply L-Hospital’s rule two times.

(C)I COsX — cosa — lim [ —-sinx J

xTaCOLX —cota x.b - co®c?x

()|I

lim sin® x =sin® a.

X-a

2 2
’1+07+ 1+d7
2
(@ -b?) X" | a?-p?

xw(cz d){{ {—bz} c?-d?’
1+7+ 1+—

(b) tim XC_ =D _ 221 x*

x-0 1 —COSX x-0 X  1-cosx

2

=log 2. I|m =(log 2).2 = 2log2 =log4 .
% 2sin2 X
2
(a) lim tanx —sinx o sinx — sinx cosx
x3 X~0 x2 cos x
; 5 X
sinx| 2 sin?2 = in2 X
= lim [ zjzlim sinx 2 "5 1l 1,
x-0  x3cosx x=0| x cosx (y)2 4| 2
3)
n
(b) nm2 5 =n.2"' = n2"'=80=>n=5.
X X =
(d)put 7-2x=6= X:]_;_g

(a) Apply L-Hospital's rule.

(@) Apply L-Hospital’s rule
(c) Apply L-Hospital's rule
(c) Apply L-Hospital's rule
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31 _1-cosmx . msinmx . m?cosmx _m?
. () lim =lim— =lim—; ==
x-01—=cosnx x-0 nsinNnXx  x-0 n“cosnx n

32. (b)Letsinx=y= x=siny

. Jl+siny—¢l—siny _
So !{I[Tg) ; =1

33. (c) Apply L-Hospital's rule,

34. (c) iim X22 ypl2zh=2l
x-2- Xx-2 he0 2-h-2

and iim X220 - 2+h=20
%+ X-2 h'0 2+h-2

Hence limit does not exist.

35. (b) lim smSQ—smH — lim SII.'I39 —lim 3fn¢9
6-0 sing 6-0 sind  6-0sind

] Ux v a1/>( -1
36. (d) xIlirl)x(a 1= >|(IEI‘:°|: x }
= lim (% 1]

=log.a=-lo 1
am 1/x Je gea'

. _ . sine*?%-1)
37. (d) lim f(x) = llinz—log(x v

_ . sin(e' -1) . .
= lim oudsD {Putting x =2+
~ im sine' -1) e' -1 t

-0 e'-1 ~ t log+t)

. sinEe'-1) (1  t 1
=lim ———~2 | —+—+..|x
i L1407 2 [ 1,102 )

e™ -1 e -
=alim - Blim

1
M im =al-Bl=a-p.

39. (d) lim £0)=1= lim ().

40. (d) Standard formula.
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41.

42.

43.

45.

46.

47.

48.

49.

50.

ol
2.
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c+dx

1 cHdx 1 a+bx | a+bx
(@) iim [1+ = lim {1+ =/
X - a+bx X~ a+ bx

a+bx
o lim|1+ 1 =eand IimC+dX -d .
X a+bx x-oa+hbx b

(€) 1im Zsina.(cos—)_(_l) = —25ina.w.(_ij
X0 X sinx X2 sinx

P2
=lim - Zsina.zsm—(X/z) =-sina.

(3 (5

(@) lim x"(ogx)" = lim (logx)™

+ X_m

(d) Apply L-Hospital’s rule two times.

(b)llml}/x+ R _&}-l. ﬁj_

_lim \/x+\/_ —lim 1+x7V

sinx —sin? x
(C) lim {a~sinxtan} = fim =—=--""—

E
4

Apply L-Hospital’s rule,

(c) Given limit = lim [0+ tan X)X x 1 /(L + sin )]
= Iirrg)[{1+ tan x)°°%} =X x {1/ + sin X))

1
=e%0 — e = =1
e

o |~

(b) Putcosix=y. SOifx - -1y - n

0 im MZAeostx o Yoy
x--1 VX +1 y-7./1+ cosy

(@) Apply L-Hospital’s rule to find both the limits.

x+b x+b X—ma_b
X0 x+b X 00 X+b
(a) L-Hospital's rule, we get

(d)

(C) im [

X — 00
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93 (d) llﬂ[n_zyjn = r!l[‘r; Ly = ,!iﬂ(lJr%J_n = r!i[r:o[[1+%jn1_l =e”,

1+

1 1
54. (d)a+x~= o x1090+)

=g + +
1! 2!
ex 1lle
—le——+—Xx“+...+
2 24

a"™ -1 . a%*-1  sinx
55 (C) IIEno pSnx —1 - XI% sinx x psinx _1
= |Oge ax 1 - Ioﬁ
log.b log

_ . . -
56. (a) lim @ cos?x)sme _ 2sin >.<sm5x
x-0 X2 sin3x x-~0  X2sin3x

=lim
X0

<y

. sin5x
. > 5lim
. sinx x-0  5X 2x5 10
=lim2 X - = =—,
X-0 X . [ sin3x 3 3
3lim
x-0  3X

57. (@) tim 109X =X _ 109X DX Zg g =g,
S T S N TP

58. (d) lim){x/a+x;\/a—x} =Iim[(\/a+x -Ja-x)Wa+x +/a-x)

x=0 x(Wa+x +a-x)

sttt

0| xarx +Va-x)| va+va qa
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60.
61.

62.

63.

65.

66.

67.

68.

69.

70.
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(d) Applying L-Hospital’s rule,
(a) L-Hospital’'s rule,

() imB+h=3 and lim[3-h =2
h-o0* h-0

O lim [x] does not exist.

cotx COSX COtX—Ccosx
. a -a . a -1
(a) lim [—] = lim aCOSX[—j
X772

cotx —cosx X-7/2 Ccotx — cosx

X 7l2

cot Xx—cosx
. a -1
— acos(ﬂ/Z) lim
cot X —cosx

]=1.Ioga=loga.

(b) Limit = iim cOS(7cos? X )i .2c0SX (- SinX)
xeo0 2X

. -sinx
= lim /rcos(rcos? x ).cosx.(—j
X -0 X

(@) Applying L-Hospital’s rule

a,

(a) We haveim 3o =5n - jip 8w -
A B n-< n(n+1)
Tk nn+1
k=1 2

(c) Applying L-Hospital's rule,

@m3[s-3)G3)G3) (enwen)

1 1 1
=lim=|1- =—.
noe 2 2n+1 2

(b) We know that

sin2" A
2" sinA

coSACOS2ACOs4A....cos2" A=

Taking A =2_Xn, we get
X X X X sinx
cos(;j cos[ Y= j ...CO{ZJ cos(Ej = —
2" sir{—]
O lim cos(ij cos(ij_.cos( X_ ]cos(ij
A0 2 4 2n 1 on

2n
sinx . sinx (x/2") _ sinx
m

=i = = .
— 00 — 00 I n
"= n sin(iJ n X sin(x/2") X

2n

(b) lim [L+(-a) ]!/ = e,

(X H+I)0 + (X +2)10 + ... +(x +100)L0
(d) x“E'l %10 +1010
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10 10 10
x* (1+1J +(1+3J +...+(1+@j
X X X

X= 10 10"
X {1+ &0

=100 -

71 (b)Since, jm(1+2+2 = e’

X2
2(ax+b)
XZ X
. ax+b ax+b
O lim [1+ . J =e?
X — X
2(ax+b)
+
= lime x :eZ:IimM=2:> 2a=2=a=1
X 00 X — 00 X

Thusa=1 andb0OR.

72. (c) tim logB+x) ~10gB=x) _
X X

1 1
+
By L-Hospital's rule, im 3+x_3=x = = 2=k,

w

73. (b)lilez+ L nz}

n-e|1-n®> 1-n? 1-n

. %n 1. n?+n_ 1
= lim =—lim > ==
n-o]l-n® 2n-e 1-n 2

74. (d)In closed interval ok = 0 at right hand side] = 0 and at left hand side) = -1. Also [0]=0.

sin[x]

Therefore function is defined asy=| g C*=*<?
0 Osx<)
O Left hand limit= fim o) = fim SN
w0- o [
= SinCD) _ sin1®
-1

Right hand limit = 0. Hence limit doesn't exist.

. . . 2 2 2 2 2
75. (c) Given limit = fim ZFZ¥3" *o ¥y 20T
n- o 1+n n-w 1+n

[2)e)

1+=||2+=

— lim ln(n+l)(2n+1) _ "mi n n
n-w 6 1+nd n-wo 6 [1 j

12 :H
® \3

o~
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77.

78.

79.

80.

81.
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l n
—aoy 10
(c) fim = (1(10())3” = lim =
n—o n-c n+1
worfie, 5

Oa=1.

(C)y=r!iﬂ5+?+?+ ....... +2—:Iim =

lim [1—i}=1—0=1
2"

n— oo

X
I cost?dt

(B) 2 —
Applying L- Hospital rule, we get

X 2

j cost“dt
lim =2 =
X=0 X x-0 1

(d) I smnx Ilrrg)((a— nmn — ta)r(lx) =0

= n((a—n)n—l)=0:(a—n)n=1:>a=n+1.
n

(b) fim — o= lm 2" log 2

) (1+ X)l/2 X*°%(1+ X)—l/Z

= 2log2 =log4.

(b) im Iog(1+x) il 3x% I+ x3)

x-0 3sin® X COSX

2
= I|m 1 .X . 1 (1)2 1_
o 1+ x3 {sinx ) cosx 1+0
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