DCAM classes

Dynamic Classes for Academic Master y

13.LIMITS AND DERIVATIVES

10.

11.

12.

13.

14.

15.

Single Correct Answer Type

_ log(1+x+x2) +log(1 —x + x?)
lim

x—0 SecCXx —Cosx
a) —1 b) 1 )0 d) 2
1 1
2x™\e¥_(3x™)e¥
The value of lim % (wheren € N) is
X—00
2 2 i
a) logn (§> b) 0 ¢) nlogn (g) d) Not defined
. x|t/ (=% . . .
lqu [cosec7 (where [-]) represents the greatest integer function) is equal to
X—
a)o b) 1 Cc) o d) Does not exist
2_ n(n-1)
%irrgo (:2_21) is equal to
a)e b) e? c)e?! d)1
1 );(e:O_Slx) is equal to
x—0 1-
a)o b) o c) -2 d) 2
im ——— is equal to
x—-1sin2m x
1 -1 -2
a) — b) = - d) None of these
s s I
3
The value of lim 1+,COZS = is
x-1m SIn“Xx
a)1/3 b) 2/3 c) —1/4 d) 3/2
S0l for [x] #0
If f(x) = { x , where [x] denotes the greatest integer less than or equal to x, then lim £ (x)
0, for [x] =0 x—0

is
a)l b) 0 c) —1 d) None of these

4 4 2
x*(cot* x—cot“x+1) .
( ) is equal to

x—0 (tan*x—tan2x+1)

a) 1l b) 0 c) 2 d) None of these

xtan2x—2xtanx .

,lci_r,r(l) (—coszm? 1S equal to
a) 2 b) -2 c) 1/2 d)—-1/2
im (:ii:;;m, (m < n)isequal to
a)l b) 0 c) n/m d) None of these
The value of lin% —1+x2+2x—\/§ is
x— -
1 1
a) — b) o0 d) None of these
8v3 43
sin(x cos x) i 1t

x—m/2 cos(xsinx) s equatto
a) 0 b) p/2 A)p d) 2p
li sint x—sin?x+1 , It
My 00 cos* x—cos? x+1 1S equal to

1 1
a)0 b) 1 = 0L

3 2

. ael/x+2l_1 . . (x*-16 .
If xl}glz— m = xl}l’_l}_'_ Sin (x5+32), then a is
2 1

a) sing b) 2 c) sing d) sing
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

nx™l-(n+1)x™+1

lim - , where n = 100 is equal to
x—1 (e*—e)sinmx
5050 100 5050 4950
a) b) — c) — d) —
e e e e

2
lim {(1 + x)E} (where {-} denotes the fractional part of x) is equal to

a) e? — b) e? — c)e?—6 d) None of these
J}im [ /x+ x ++/x \/—] is equal to
a) 0 b) - J) log2 d) et
The value of )lclrré\/ a? — x? cot f +i is
2 4 4
a) <2 b) -2 s o
s s s s
1+sm1t( 3x )
lim ——2% s equal to
x-1 1l+4cosmx
a) 0 b) 1 Q) 2 d) 4

If f: (1,2) — R satisfies the inequality

M<f( )<xl4x 8l ,V x € (1,2),then llmf(x)ls
a) 16 b) Cannot be determined from the given information
c) —16 d) Does not exist

. (2x+1)%0 (ax-1)5 .,
)}1_{{)10 e equal to
a) 16 b) 24 c) 32 d)8
If lim —”:1 is non-zero finite, then n must be equal

x—0 XxX—sin
a) 4 b) 1 c) 2 d)3

2 2
Let llmx_)o [x = land llmx_,o [x I = = m, where ['] denotes greatest integer, then
a) [ exists but m does not b) m exists but [ does not
c) Both l and m exist d) Neither [ nor m exists
14 q_\.
The value of hm (1 o 1—x‘1) ;D,q, € N equals
p+q pq p—q p

a) 3 b) > ) > d) p

[(a—m)nx—tan x] sinnx

If lim,_, — = 0, where n is non-zero real number, then a is equal to
n+1 1
a) 0 b) cn d)n+-—
n n
3
If lim <§2:1 ) = 2, then
X—00
aJa=1b=1 b)a=1b=2 cJa=1b=-2 d) None of these
2X423 %6,
The value of }Cm% T xS
a) 16 b) 8 c) 4 d) 2
2/n (n—-1)/n
The value of lim [ FEi— 2 ] is
n—oo n
a)l b)O ce—1 de+1
lin(l) (x+y) sec(xy+y)—x secx is equal to
y—)
a) secx (xtanx + 1) b) x tanx + secx C) xsecx +tanx d) None of these

cot (x"*logq x) .
x—co0 sec”1(a*logy a) (a > 1)is equal to
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

a) 2 b) 1 c) log, 2 d) 0
f(2h+2+h?%)-f(2)

limy,_,, DD 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
_ (x"sin(1/x?),x # 0

Iff(x)—{ 0% % 0 ,(n €1),then

a) }lcirr(l)f(x) exists forn > 1 b) }Cing)f(x) exists forn < 0

o) | lim f (x) does not exist for any value of n d) }Cing) f(x) cannot be determined

FON o
If )lcl_rg (g(x)) exist, then
a) Both lim f(x) and limg(x) must exist
x—a xXx—a
b) lim f (x) need not exist but limg(x) exists
x—-a xXx—-a
) Neither lim f(x) nor limg(x) may exist
x—-a x—-a

d) lim £ (x) exists but limg(x) need not exist
x—-a xX—a

The value of lim <(x3_4x)_1 - (x+\/2_x __2 )_1> is

x—2 x3-8 x—2 \/E—\E
a)1/2 b) 2 a1 d) None of these
. el/x?_ .
xgl(}o m 1S equal to
a)1 1 1
b) —1 c) = d) ——
) ) 5 ) -3

x sin(x—[x])

lim, 4 , where [-] denotes the greatest integer function, is equal to
a)o b) -1 c) Non-existent d) None of these
. -3\% .
For x € R, lim (f;) is equal to
a)e b) e~? c)e> d) e®
lim, [%], where [-] denotes the greatest integer function, is equal to
a)o b) 1 c) —1 d) Does not exist
)}irgo((x +5)tan"(x + 5) — (x + 1) tan"1(x + 1)) is equal to
am b) 2m c) /2 d) None of these
lim (l - L)x is equal to
x—oo \e 1+x q
a) - i - b) 0 0) i d) Does not exist
x+1,x>0
Letf()—{ xx<0 and
x +3, x <1
g(x) ={x? —2x —2,1 < x < 2,then llmg(f(x)) is
x —5, x =2
a) 2 b) 1 c) -3 d) Does not exists
. x3 x? .
limy_ e (33{2—_4 - 3x+2) is equal to
a) Does not exist b) 1/3 o0 d)2/9
lim 20 cos?(x — 10) is equal to
a) 0 b) 1 c) 19 d) 20
aVx_ql/Vx .
The value of the limit }Clln a4 1is
a) 4 b) 2 c) —1 d) 0
_ | x—sinx
If f(x) = f . ———, then llm f(x) is
a)o b) oo 1l d) None of these
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47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

14+sin x— cos x+log(1—x) is

The value of lim

x-0 x3
1 1
a) = b) — = o0 d) None of these
2 2
x2tan:
lim,_, ., —=—=—=%=is equal to
V8x2+7x+1
1 1 D i
a) - b) ¢ — d) Does not exist
2V2 2V2 V2
lirr(l) [min(y2 — 4y +11) Slzx] (where [-] denotes the greatest integer function) is
X—
a)5 b) 6 c)7 d) Does not exist
. T .
xl_l)g}z [x tanx — (5) sec x] is equal to
a)l b) -1 o d) None of these
; 2
lim w is equal to
x—0 X
a) —m b)r c)m/2 d)1
2
If f(x) = 0 be a quadratic equation such that f(—m) = f(7r) = 0and f G) = — 3%, then lim,,_,_,
is equal to
a)o b)) c) 2w d) None of these
. x\™.
The value of lim (COS —) is
m—oo m
a) 1 b)e c)e? d) None of these
. (14+x+x?)
)}1_{{)10 wna? 1S equal to
a) 2 b) e? c) e ? d) None of these
xl—i>r£11 m (where {x} denotes the fractional part of x) is equal to
' 1
a) Does not exist b) 1 Q) oo d) >
If G(x) = —V25 — x2, then lini%is
x— -
1 1
a) — b) = O —v2d d) None of these
24 5
m 1/m_(on 1/n
lim &) @20 s equal to
x—0 x
) 1 1 b) 1 N 1 ) 1 ) 1 N 1
a) ———— —t+— C -
m2m  n2n m2m = n2n m2m-1  p2n-1 m2m-1 "~ p2n-1
The value of liml(Z —x)"?"% s
X—
a) e~2/m b) et/™ c) e?/™ d) e~/
. 1 2 n .
%1_1)2) {1_n2 toatt 1—n2} is equal to
1 1
a)o b) —= J = d) None of these
2 2
x%sin? x .
- , where a, b, c € R~{0}, exists and has non-zero value, then
x—0 sin(x¢)
aJa+c=b b)b+c=a cda+b=c d) None of these
. 1+t cosecx .
lim,_,q (H:i‘z;c) is equal to
1
a) e b) = 1l d) None of these
e
. l -1 1-x2\ .
}Cl_%xcos (1+x2) is equal to
a)l b) 0 c) 2 d) None of these
. n.3" _1 .
If 1{1_r)r010 e then the range, of x is (where n € N)

a) [2,5) b) (1, 5) c) (-1,5)

d) (=90, )




64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

If lirrtl)(x‘3 sin 3x + ax~? + b) exists and is equal to 0, then
X—

a)a=-3andb =9/2 b)a=3andb =9/2
c)Ja=-3andb =-9/2 d)a=3andb =-9/2
liIT(l) [(1 —e¥) Sllzlx] is (where [-] represents the greatest integer function)
xX—
a)—1 b) 1 Ao d) Does not exist
1i cos(tanx)—cosx .
im —————— s equal to
x—0 X
a)1/6 b) —-1/3 c)1/2 d)1
If lim x:Sl—nT;x is non-zero finite, then n is equal to
x—->0Xx"—sIn"*x
a)l b) 2 c)3 d) None of these
2 -3 2(2x+1 . :
If f(x) = ;,g(x) = i: and h(x) = _x2(+jc—1)2' then lim,_3[f(x) + g(x) + h(x)] is
2
a) -2 b) -1 Q) -= d) 0

Let f(x) = 711_{{)1() . ! s=— Then the set of values of x for which f(x) = 0 is

(7: tan~—! Zx) +5

a) |2x| >3 b) |2x| < V3 Q) |2x| =3 d) |2x] <3
The value of }Ci_r)r(lJ ([z?:;c] + [%iﬂ]) (where [‘] represents the greatest integral function) is
a) 199 b) 198 o0 d) None of these
. (1—x)(1—x2)...(1—x2™) N
A =01 —x2) .. (1—xm2 ™
a) "p, b) ?"C, c) (2n)! d) None of these
1-cos(x+1)
. x4 4+x24+x+1\ (x+1)2 .
xll)r?l (m) is equal to
a)l b) (2/3)1/? o) (3/2)/? d) el/?
2Vx+3¥x+ax++nVx
x—00 /(2x=3)+3[/(2x=3)++"/(2x—3) is equal to
a) 1 b) oo c) V2 d) None of these

sinx
For x > 0, lim,_,q <(Sin W)+ G) ) is

a) o b) -1 1 d) 2
li 2+42x+sin2x . 1t
1Moo (2x+sin 2x)esinx 15 equat to
a)o b) 1 c) —1 d) Does not exist
1/x

lirr(l) (w) is equal to
x—
a) (nH™ b) (nH1/™ c) n! d) In (n!)
The value of lim Zzn cosL 1 .n(;l)n] is

nooo l2n2-1"""2n-1  1-2n" n2+1
a)l b) -1 o0 d) None of these

CosXx
Iff(X) = m, then
2) }Ciir}_rf(x) = —o0 b) xlil;fﬁf(x) =0 9 }Ciiqlf(x) = o0 d) None of these

2 2 2
2\~

If f(x) is differentiable and strictly increasing function, then the value of lim,._,, % is
a) 1 b) 0 c) -1 d) 2

2 X
fx) = % Then lim f(x) is equal to

n—0oo
a)l b) 1/2 c) 2 d) None of these
10 10, ... 10

9}1_{{310 (x+1) +(x;-123+1-|(;10+(x+100) is equal to
a)o b) 1 c) 10 d) 100
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82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

1—/x

The value of lim ————is
x—1— (cos™1x)2
a)4 b) 1/2 c) 2 d) 1/4
n(2n+1)>2 .
x—00 (n+2)(n2+3n-1) is equal to
a)o b) 2 c) 4 d) oo
%(1—cos 2x)
The value of lim — s
x—0 X
a)l b) -1 o d) None of these
2x+1
. x242x-1 \2x-1 ,
lim (35555)" isequal to
a)o b) oo c)1/2 d) None of these
_ \/1—c052(x—1)
lim
x-1 x—1

a) Exists and it equals V2
b) Exits and it equals -2
c) Does not exist becausex —1 = 0

d) Does not exist because the left-hand limit is not equal to the right-hand limit
sin(x?)

x—0 In (cos(2x2—x)) is equal to
a) 2 b) —2 1 d) -1
a n
rllirrc}o ((#) + sin %) (where a € Q) is equal to
a) e b) —a c) el™@ d) el*e
If f(x)= lim n(xl/" —1),then forx > 0,y > 0, f(xy) is equal to
n—oo
a) f)f(y) b) f(x) + f(¥) ) f(x) = f) d) None of these
. 1 rxtlog(1+t) .
The value of lim,_o — Jo —a, dtis
1 1 1
0 b)— Q) o @) —
12 24 64
If xy =3andx,,,1 =2+ x,,n=1,then 7%i_r)rgoxn is
a) —1 b) 2 V5 d)3
%im n?(x1/m — x1/(+1)) x > 0, is equal to
a)0 b) e* c) log. x d) None of these
SeCZX
lim, = % equals
4 X —E
8 2 2 /1
a) = f(2 b) <2 0 (-> d) 4 (2
) —f(2) ) —F@) -9 )4f(2)
Among (i) lim sec™! (ﬁ) and (i) lim sec™! (Slz x)
a) (i) exists, (ii) does not exist b) (i) does not exist, (ii) exists
c) Both (i) and (ii) exist d) Neither (i) nor (ii) exists
_ in-1
The value of lim Lsm_lx)
x_)\/% 1-tan(sin™1x)
) _ b) = ) V2 d) -2
a) ——= — c -
V2 V2

Multiple Correct Answers Type

Given a real-valued function f such that
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97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

tan?{x}
D) forx >0

f(x) = 1 for x = 0»Where [x] is the integral
{x}cot{x} forx <0
Part and {x} is the fractional part of x, then

a) lim f(x) =1 b) lim f(x) = cot1
2
s
-1 . _ -1 . —
c) cot <xll>r(r)1_f(x)> =1 d) tan <xll)r(r)1+f(x)> )
Which of the following is true ({-} denotes the fractional part of the function)?
y log, x bY i x
= —— = =
a) Pt {x} ® )er?+x2—x—2
. x ~ logosx
Q9 lm = D =7
Given chirr(l)% = 2, where [-] denotes greatest integer function, then
a) im[f(x)] = 0 b) im[f(x)] =1
x—0 x—0
c) lim [M] does not exists d) lim [Lx)] exists
x->0L X x->0L X
. =3n+(-1)",
%l—mo m 1S equal to
a) —% b) 0 if nis even c) — % ifnisodd d) None of these
. 1 :
i‘l‘c}om is equal to
a) -1 b) 0 1 d) o
2
If lim (an - H—n) = b, where a is finite number, then
X—00 1+n
aJa=1 b)a=20 cab=1 db=-1
Ifm,né€ N,lims_in—xn'
x—0 (sinx)™
a)lifn=m b) 0,if n >m c) oo, ifn<m d)n/m,ifn <m
If f(x) = wj;?_—ij“, then which of the following can be correct
a) }Cirqf(x) exists = a = —2 b) xlirng(x) exists > a = 13
c) limf(x) = 4/3 d) lim f(x) = -1/3
2x
Let f(x) = {1 T 0sx< 1. If lim f (x) exists, then a is
ax, 1<x<2 *1
a)l b) —1 c) 2 d) -2

If lin}(Z —x + a[x — 1] + b[1 + x]) exists, then a and b can take the values (where [-] denotes, the greatest
x—

integer function)

a)a=1/3,b=1 b)a=1b=-1 ca=9b=-9 d)a=2b=2/3
If f(x) = |x — 1| — [x], where [x] is the greatest integer less than or equal to x, then
a) f1+0)=-1,f1-0)=0 b) f(1+0)=0=f(1-0)
9 }cmi f(x) exists d) }Cqu f(x) does not exist
2_

Let f(x) = %}:}20 (where [x] is the greatest integer not greater than x), then
a) lim f(x) =0 b) lim, f (x) =1
9 chi_rgf(x) does not exist d) None of these
L = lim M, then

x—a 2Sinx—1
a) Limit does not exist when a = /6 b)L=—-1whena=mn
c) L =1whena =mn/2 d)L =1whena=0
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109. f(x) = %%ﬁ then

This section contain(s) 0 questions numbered 110 to 109. Each question contains STATEMENT 1(Assertion)
and STATEMENT 2(Reason). Each question has the 4 choices (a), (b), (c¢) and (d) out of which ONLY ONE is

a) AN+ (A7) =0
) f(=1)+f(-17) =-1

correct.

110

111

112

113

114

115

116

b) fF(AD) + (A7) + f(1) =3/2
d)fAHD+f(=17) =0

Assertion - Reasoning Type

a) Statement 1 is True, Statement 2 is True; Statement 2 is correct explanation for Statement 1

b) Statement 1 is True, Statement 2 is True; Statement 2 is not correct explanation for Statement 1

c) Statement 1 is True, Statement 2 is False

d) Statement 1 is False, Statement 2 is True

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

2 2 2 2 2 2 x2
lim <—3+—3+—3+"'+—3>: llm—3+ lim—3+---+ llm—3:0
x—o00 \ X X X X x—00 X xX—00 X x—00 X

lim (f,() + () + -+ fu(0) = lim f1(x) + limf(x) + - + lim £, (x), wheren € N

. V1—cos2x .
lim ——— does not exist
x—0 X
Vi=cos2x , .
fx) = Y922 is not defined at x = 0

X

. 1/x_q . . .
lim [x] (elT) (where [.] represents the greatest integer function) does not exist
x—0 e +1

. el/x_q .
hrr(l) (m) does not exist
X—

If < a,, > be asequence such that a; = 1 and a, 4, = sina,, then lima, =0
n—-oo

Sincex >sinxVx >0

sinx

If}cl_l’)r(l) (f(x) + ) does not exist, then chl_r)r(ljf(x) does not exist

X

. sinx .
lim —= exists and has value 1
x-0 X

sinx
[lim ] =0
x-0 X

For x € (—4,6), where § is positiveand § = 0,tanx > x

lirr(l) sin"1{x} does not exist (where {*} denotes fractional part function)
xX—
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117

118

119

120

121

122

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

{x} is discontinuous at x = 0

If a and b are positive and [x] denotes the greatest integer < x, then lirgl+ 2 [%]
X—

lim & - 0, where {x} denotes fractional part of x

X—>oo X

sinx
limloge( . >= 0

x—0

lim £ (g(x)) = f(limg(x))

lim lim {sin®™(n!nx)} = 0,m,n € N, when x is rational

m-—00 N—oo

When n — oo and x is rational, n! x is integer

lim

sin(f (%))
X—>a X—a

exist
lim sin(f(x))

. : 0
can take finite value only when it takes - form
x-a X—a 0

x,if x is rational
If f(x) = {1 — x, if x is rational’
x — 1/2 can be rational or irrational value

x—1)(x-2

_(
Iff(x) - (x—3)(x—4

sin™! x and cos~! x are defined for x € [—1,1]

Matrix-Match Type

e i
,where f(x) = ax? + bx + ¢, is finite and non-zero, then lim
x—-a
ij
e

then lim f(x) does not exist
x-1/2

SHES

does not

;, then lim sin™! f(x) exists, but lim cos™! f(x) does not exist
X—>—00 X—00

This section contain(s) 0 question(s). Each question contains Statements given in 2 columns which have to be
matched. Statements (A, B, C, D) in columns I have to be matched with Statements (p, q, 1, s) in columns II.

123.

Column-I
3

A 1 = tim Y7972 hen 121 = () -2

x--1 (x+1)

3, _

®B) 1fL= lim PR hen_L/4 = (@ 2

x->1/4 cos(x+z)
© 1fL = +1im &=DY*D \hen 201 = ) 1

D) IfL = lim

X— 0o

x>1 2x2+x-3 '

logx™—

o [ \wheren € N, ([x] denotes (8) —1

Column- II
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124.

125.

greatest less than or equal to x), then —2L =

CODES:

A B C D
a) s r p q
b) r p q S
c) p q s r
d) q s r p

Column-I Column- II

A If}}i_)rglo (M) —ax — b = 0, where () y=-3

a > 0, then there exists at least one a and b for
which point (a, 2b) lies on the line

3 1/x _ _ _
®) If lim (+a¥)+se’/” = 2, then there exist at least (@ 3x—-2y—-5=0
x—o00 1+(1—b3)el/x
one a and b for which point (a, b3) lies on the
line
(© If lim (Vx* —xZ + 1) — ax? — b) = 0, then (r) 15x—-2y—-11=0
X— 00
there exists at least one a and b for which
point (a, —4b) lies on the line
@) f jm Y = 7, where a < 0, then there (s) y=2
x-—a XxX+ta
exists at least one a for which point (—a, 2)
lies on the line
CODES:
A B C D
a) Pq r,s p.r r,s
b) r, o3| pr s
c) q p,qr r,s r,s
d) r, p.q q r
Column-I Column- II
[ sinx tanx
A i ( 100 ] + [100 D (p) 198
x—-0 \| X X
- X tan x
®) lim( 100—| + [100 D (@ 199
x—0 \L sin x X
© . [[.. sin"lx tan~1x (r) 200
lim { |100 + (100
x>0\ | X X
D - X tan~1x s) 201
(D) 1im<100__1]+[100 D ®)
x—0\1l sin~1x x
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CODES:

A B C D
a) r q p s
b) q r q p
c) p S p r
d) q p r s

Linked Comprehension Type

This section contain(s) 8 paragraph(s) and based upon each paragraph, multiple choice questions have to be

answered. Each question has atleast 4 choices (a), (b), (c) and (d) out of which ONLY ONE is correct.

Paragraph for Question Nos. 126 to -126

_ sinT'(1-{x}xcos1(1—-{x})
Let /() == Fogxa-my

126. R = lim f(x) is equal to
x—0+
s s

p o L
a3 b)5vz NG

Paragraph for Question Nos. 127 to - 127

_ x-a;

i = al,i= 1,2,..,nandifa; <a, <az <...<a,
—aj

127.1f1 < m < n,m € N, then the value of L = lim (4 4, ... 4,) is
Xy

a) Always 1 b) Always —1 ) (—1)n-m+1

Paragraph for Question Nos. 128 to - 128

. sinx+ae*+be *+cIn(1+x
If L = lim 4+ _

x—0 x3

128. The value of L is
a)1/2 b) -1/3 c) —-1/6

Paragraph for Question Nos. 129 to - 129

Leta; > a, >asz..a, > 1;
p1 > P2 > D3 ... > P > 0; such that py + p, + p3+... +py,
Also F(x) = (piaf + pyal+...ppal)/*

129. lim F(x) equals
x—0%

a)pyIna; +p; Ina+...+p, Ina, b) afl + a§2+. " +aﬁ"

, where {x} denotes the fractional part of x

d) V2m

d) (=D"™™

d) 3
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n
c) abt.ab? .. abm d)zarpr
r=1

Integer Answer Type

—x2/2
130 IfL — hm e Cosx

x—>0 «x3sinx
131 1f Iim f(x) exists and is finite and nonzero and if lim (f(x) + 3;(;?)1) 3, then the value of 11m f(x) is
X—00 X—00
132.

, then the value of 1/(3L) is

x%—ax+a—-1

-z f(a). Then the value of f(4) is

(10— x)
x—

Let lim
x—1

133.

IfL = llm then the value of |1/(4L)] is

134. Iflim(l +ax + be)m = e3, then the value of bc is

135. The value of 11m w is

136. (cos x—1)(cos x—e”)

The integer n, for which lim is a finite non-zero number, is

x—0 xn

1
137. IfL = lim (2 -32.23.3% ,2"71. 3M)®?+1), then the value of L* is

138. 1im f(0), where— < f(x) < —— 2" +5x , is

X— 00

139. _x*+2x=2 _(2xx>1 . .
If f(x) {1—x <2andg(x)—{3_xxS1,thenthevalueof}cl_rgf(g(x))ls

140.1f I, = lim (x —x?%log, (1 + )), then the value of 8L is

X—00
141, —1Lx>1 {x+Lx>0
If F(x) = =
fe) = { <18 T 2 11 <0

1/x 1/x
142. Iflirr(l) [1 +x + %] = e3, then the value of In(llm [1 + f(x)] )
X—

143. [f |jy &S nx—D+b cos(x—1)+4

and h(x) = ||, then find lim f (8(h(x)))

= —2,then |a + b| is

x-1 x2-1
3 4 n
144. If lirr(l) 1-cos2x Veos 3; Jeos4x.. Voosnx has the value equal to 10, then the value of n equals
X—>
2
145. f(x) = SxTraxtarl and lir£1 f(x) exists, then the value of (a — 4) is

x%+x-2
146. 16t f"(x) be continuous at x = 0. If lim Zf(x)_3a},c(§x)+bf (8x)
x—0 sin“ x
of 3a/b is
147. The value of lim [i/(n +1)2-Y(n- 1)2] is
n—-oo

S2 S3 Sa Sn
S;—1 S3—=1 S,=1 TTs,-1

exists and f(0) # 0, f'(0) # 0, then the value

148. LetS, =14+2+3+-++nand P, = ,wheren € N(n = 2). Then lim P, =
n—-oo

149. The reciprocal of the value of}}i_r)n (1 - —) (1 - _) (1 - _) " (1 B %) is
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13.LIMITS AND DERIVATIVES

: ANSWERKEY :

1) b 2) b 3) b 4) b(89) b 90) b 91) b 92) <
5) d 6) b 7) d 8) d|93) a 94) a 95) a 1)

9) a 10) ¢ 11) b 12) a a,b,c,d 2) ab,c 3) a,c 4)

13) b 14) b 15) ¢ 16) ¢ a,c

17) a 18) b 19) ¢ 20) a|5) b,c 6) a,c 7) ab,c 8)

21) ¢ 22) ¢ 23) b 24) b a,b,c,d

25) ¢ 26) d 27) ¢ 28) b|9) b,c 10) b, 11) ad 12)

29) ¢ 30) a 31) b 32) d a,b,c

33) a 34) ¢ 35) a 36) d{13) ab,c 14) b,cd 1) d 2) b
37) ¢ 38) ¢ 39) a 40) b 3) b 4) a

41) d 42) ¢ 43) d 44) b|5) a 6) b 7) b 8) a
45) ¢ 46) < 47) b 48) a|9) C 10) a 11) a 12) d
49) b 50) b 51) b 52) «¢|13) a 1) a 2) C 3) b
53) a 54) d 55) a 56) d 1) a 2) c 3) b

57) ¢ 58) ¢ 59) b 60) ¢ 4) C

61) c 62) d 63) a 64) a|l) 4 2) 1 3) 6 4) 3
65) a 66) b 67) b 68) c|5) 3 6) 0 7) 3 8) 6
69) a 70) b 71) b 72) b|9) 2 10) 6 11) 4 12) O
73) ¢ 74) ¢ 75) d 76) b|13) 2 14) 8 15) 6 16) 9
77) ¢ 78) d 79) c 80) b(17) 7 18) O 19) 3 20) 2
81) d 82) d 83) ¢ 84) d

85) ¢ 86) d 87) b 88) ¢
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13.LIMITS AND DERIVATIVES

: HINTS AND SOLUTIONS :

1

(b)
. log(1+ x + x?) +log(1 — x + x?)
#30 secx — cosx

log[(1 + x2)% — x?]
50 (1 —cos?x)/cosx
~ log(1+x2 +x%)
= lim -
x-0 sin x tan x

_ log(1+x%2(1+x2)) 5 5
—chl_rg x2(1+ x?) X (L)
1

.sinx tanx 2
Sy

X X
log(1+ x
=1-<aslimM=1>

x—0 X
(b)

A 1
anex—Sne_x
L=lim( ) (3x7)

X—00 xn .
@ (1)
= lim

X—00 xN

Now, lim X lim % = ( (differentiating

X—0o0 € X—00 €

numerator and denominator n times for L’

Hopital’s rule)
xn
2\e¥
G
X

Hence L = lim (3)¢* lim

X—00 X—>00 z_
=1x1log(2/3) X0 =0
(b)

X X
cosec— — 1whenx->1= [cosec 7] =1

~limit=1
(b)
n?—n+1\""Y
lim I R—
n—-oo —-_n—
i nn—1)+1 n(n=1)
Tt \n(n—1) —1
1 n(n-1)
— i (1 + n(n—l)) _¢ _ 2
- n‘_{r.}o 1 n(n-1) eT1 -
(1 - n(n—l))
(d)

x(e*—-1) . 2x(e*-1)
—=lim——————
x>0 1—cosx x>0 4gin2=

2)? *—-1
= 2lim G/ )x ¢ =2
x=0 Sinzz X

6

10

11

(b)
o 1—x?
im —
x—-1sin 2mx
2n(1—x)(1 +x)
o121 sin(2m — 2mx)
Qr—2nx) 14+x -1

hat) sin(2r — 2nx) 2m s

(d)

We have lim —;
x->m SIn“Xx

(1 + cosx)(1 — cos x + cos? x)
Cxom (1 —cosx)(1 + cosx)
. 1—cosx+cos’x 1+1+1 3
_Qlcl—l?}t 1—cosx T 1+1 2
(d)
The given function is
sin[x]
£x) = W ifx € (—o0,0) U [1, )
0 ifx € [0,1)
sin[—h]
[—h]

=sin1

1+cos3 x

- Jip 9= i

_ i sin(—1)

A% (=1)

23S () = im0 =0

00 # I )

lirrg)f(x) does not exist

X—

(a)

x*(cot*x — cot? x + 1)
(tan*x —tan?x + 1)

x*(1 — tan? x + tan* x) x* 40
= = ,» X
tan* x (tan*x —tan?x + 1) tan*x
o x*(cot*x —cot?x+1) . x*
= lim = lim =1
x—0 (tan*x —tan?x+1)  x-otan*x

()

xtan2x — 2xtanx

}clg% 4 sin* x

i x 2tanx
- alcl—%élsin‘*x 1—tan2x 2tanx
s x tan3 x
B ;lcl—% 2 sin*x (1 — tan? x)

1 x 1 1
~ 2250 sinx cos®x 1 — tanZx

1 1 1

=PI EX T
(b)

I sinx™ I sinx™\ [ x™ ( X )m
im———— = lim — | (=
x>0 (sinx)™ x-0\ x" x™ ) \sin x
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12

13

14

15

16

=limx"™™M =0
x—0

()
\/1+ 2+x—\/_

x—>2 -2
= lim 1+\/2+x 3
x-2 (\/1+\/2+x+\f)(x—2)

V2Z+x—2
P (T VEr e V3) (- 2)

. x—2
= (mw(g)w)mn)(x_m
_ 1 _ 1
T 2V3)4 83
(b)

L= xl_im/z sin (— - xsmx)

[+m < n]

(Rationalizing)

(Rationalizing)

sin(x cos x)

T .
(— — xsin x)
2
T .
(xcosx) gip (E — x sin x) (E — x sin x)

X COS X

sin(x cos x) X COS X

= lim

- 1xl'i’g}2(§—xsinx)

Putx =m/2+h
Then, L = llmM
h—02-(%+h)sin(S+h)
- (— + h) sinh
im = z
h*OE(l —cosh)—hcosh

_ E+h sinh
- illl—rfcl)n(l(chOS?l)( (P:los)h

=‘G+® _m

(b)

sin*x —sin?x + 1

(Divide N™ and D" by h)

0-1 2

lim 2
x—wcos*x —cos?x +1

(1—-cos?x)2—(1—cos?x)+1
cos*x —cos?x +1
. cos*x —cos?x+1
= lim 7
x—wcos*x —cos?x + 1
=1
(o)

= lim

X—00

ael/|x+2| -1 -1/|x+2|

i lim a—e
m —— = m ——
x>—2" 2 — el/|x+2| x>—2— 28—1/|x+2| -1

*—(-2)*

= —a

li . x4 —16 — i . x—(—2)
-5 5132 T 20 B
x—(-2)

(2 .2
=sm(—§)=>a=sm—

5
(<)
Coonx™"(x—-1)—-(x"-1)
I =lim -
x—-1 (e* — e)sinmx

17

18

19

20

Putx =1+ hsothatasx - 1,h - 0

C hn(1+R)"-((A+0"-1)
~ I =—lim :

h—0 e(eh — 1) sinmh
n - h(1+"C h+"Cyh? + "C3h3 + )

o (eh-1
me(h )( - )

—(14™C1h + +"C3h* + +C3h3 + - — 1)

(sin T[h)
mh

I = —lim
x-1

n? — "¢, 2n?2 —n(n-1) n®+n
- T e _[ 2me - 2(me)
nn+1)
~ 2(me)
If n=100 > 1=—(22)
(@)

(1+2)%/% = (1 + )%/ —
Now, lirr(l)(l + x)%/* = ¢?
X—

= lim{(1+x)2/*} = e? — [e?] =e2 -7
x-0

(b)
’x+ ’x+\/§—\/§

= lim x+yx+V/x—x

xmee /x+\/x+ﬁ+\ﬁ
V14+x71/2 1

lim =
X— 00
14+yxt4+x732+1

[ +x)%¥]

lim

X— 00

(Rationalizing)

(o)

T [a—x
limy a? — x2 cot—
x-a 2Na+ x

. 1/aZ _ X2

= lim —————

x—a T |a-x

tan—- |—

Z\Ia+x

T |a-X

2 . 24]a+x
=—lim —————
T x—a T |a-x
tan—- |[—
24 a+x

(@

4a
(a+x) =
TL'

1+ sinn( 3x2)
1+x

1+ cosmx
3T 3mx
1 — cos (— — )

2 1+x2
1 — cos(mw — x)

3T 3mx
_ 2sin’ (4 TinD)
= lim

X
M e -5
2

lim

x—-1

= lim
x—1

3w 3mx

4 2(14x2)
s X

2 2

= lim
x-1
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21

22

23

24

25

26

1 x L2
s 2 1+x s X — ) _
- }{1_129 —-x - }cl—rgg (2(1 + x2?)
(<)
cos(2x —4) — 33 x2|4x—8|
<f) <————
2 -2
I cos(2x —4) — 33 i
B R xar?ﬂx)
o x?%|4x — 8|
< lim ———
x-2"  x—2
x2(8 — 4x)

@ oo < g0 < g

= —-16< lir?_f(x) < -16
X

= xlirgl_ f(x) = —16 (by sandwich theorem)

(o)
" (2x + 1)*°(4x — 1)°
Aoe (2x + 3)%5

@+ (-3
(2+2)

(Dividing numerator and denominator by x*°)
24045

x—2

= lim

X—00

T045
=25=32
(b)
Forn = O,wehave}}_r}r(l)l;s—_hl11 =sinl—1

x—sinx
Forn=1Ilim——=
x—0 X—sinx

2 —sin? sinzx

=Ssin~ x l

- x—>0 1 smzx
X x2

Forn = 2, lim =
x—0 x—sin4x

This does not exist
For n = 3 also given limit does not exist
Hencen =0or1l

(b)

= iif_1<x<0:>ldoesnoteX1st
[ _10ifo<x<1 . .

= Oif_1<x<0=>mex1stsandlsequalto
0]

(©

p —q+qxP —px1 (0>

lim -
x-11—xP —x9 + xP*9 \0

pqxP~1—pgx1~t

= lim
x—1-pxP~1-gxq~1+(p+q)xP+a-1

Rule)

(g) (L’ Hopital

lim pq(p—1)xP"2-pq(q-1)x172
x-1-p(@-1xP~2-q(q-1)x92+(p+q) (p+q—-1)xP+d-2
(L’ Hopital rule)

b—q

2
(d)

27

28

29

30

31

{(a—m)nx—tanx}sinnx

Given, lim,_, — =0
tanx\ sinnx
= lim <(a—n)n— > =0
x— X X
= fa—nn—-1n=0
1
= a=n+-—
n
(@
. x3+1 5 =
xl—r>r010 x2+1_(ax+ )| =
o x3(1—a)—bx?—ax+ (1—b)
= lim =
x—00 x?+1
=1—a=0and-b=2
>a=1b=2
(b)
I 2X + 237X — 6
02 7% _gl-x
. (2%)2-6x2%+28 o r r x
= )lcl_rg B S [Multiplying N" and D" by 2*¥]

(2% = 49)(2* - 2)(V2F + 2)

= lim

=2 (V2% = 2)(V2X + 2)
i (2% —4)(2* = 2)(V2%¥ + 2)
RS (2% — 4)

= lim (2" - 2)(V2¥ +2)=(22-2)(2+2) =8
(9

lim
n—oo

e(n=1)/n

——t— -t
n n n n

1+4el/m 4 (eVm) 4ot (el/")n_ll
n

[1 el/n eZ/n

= lim
n—-oo

1.[(e¥/n)" -
= lim [( )
n-o  n(et/m — 1)

= (e— 1) hm

1/n
(5

e—1)x1=(e—-1)
(a)

. {x{sec(x +y) — secx} b sectrt y)}
y=0 y

. [x (cosx —cos(x +y)
= lim |- {
y-0ly ( cos(x + y)cosx

-x 2 sin (x + %) sin (g)

ycos(x + y) cosx

}] + lim sec(x + y)
y-0

= lim + secx

y-0

x sin (x +§)

= lim
y—0

cos(x + y) cosx %

= xtanx secx + secx
=secx (xtanx + 1)
(b)

cot™1(x"%*log, x)
lim
x—o0 sec”(a*log, a)

(a>1)
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32

33

34

35

36

37

cot™! (log“ x)

xa

— log, x 0
gEat sec™1 (“_x) xg?oo( x4 ) ~

logg x

and (IOCng x) — o (using L’ Hopital rule)
_m/2

I = n_/Z =1

(d)

lim fQRh+2+ Rh?) —f(2)

=0 f(h—h2+1) — f(1)

i S @h 2+ h?)}.(2+2h) = 0
h~0 {f'(h —h% +1)}.(1 — 2h) — 0

[using L’ Hospital’s rule]

f'(2).2 6.2
TF1 41
()
Forn > 1,
}ciir(l)xn sin(1/x?) = 0 X (any value between —1 to
1)=0
Forn <0,
}Ci_rgxn sin(1/x?) = oo X(any value between —1 to
1)=o0
(9
If £ (x) = sin (3) and g(x) = 3, then both lim f (x)
x—0

and limg(x) do not exist, but lim L&) _ 0 exists

x—0 x—0 8(x)
()
(a3 —ax\ 7!
}clinz[< x3 -8 >

( VE(Vx +V2)
Vx —V2)(Jx + V2)

=

x2+2x+4_<\/§—\/§>_1]

T Txc+ ) \Vr—v2
C [x2+2x+4 12 1
_x—>2[ x(x + 2) B ]=?_1=E
(d)
) el/x* — 1
:llengo 2tan~1(x?) — 7w
et” —1
- tll%lr 2cot™1t? —1
ettt o1
- tlir(glJf —2tant?
B let' -1 1
_t—>r(l)‘l+_§t2M__§
t2
(<)

38

39

40

41

42

. xsin(x — [x])
lim ————
x—1

x—1
Now LH.L = Jjm &=sinG-h-[1-h)
h—0 (1-h)-1

(1 —h)sin(1—h)
m =
—h
(1+h)sin(1+h—[1+h])
(1+h)-1 -
Hence, the limit does not exist

()

_ X . -3
lim (x 3) _ im[E-1]x
x—oo \Xx + 2

=1l
h—-0

R.H.L = lim
h—0

. 1+h)sinh
lim (d+h) =
h—0 h

1

= e;}l—pr;lo[ﬁ] = e_s
(a)

~ |sin(sgn x)
x—>0+[ sgn (x)
_[sinl
= Jim, | =

=0
_ [sin(sgn x)]
= lim |——
x=0~ [ sgnx
[sin(—1)
-1

= lim [sin1]
x—0~

=0
Hence, the given limit is 0
(b)

Given limit is )}ingo(x + D[tan"1(x + 5) —

= lim
x-0"

x+1+#an—1(x+5)
4

1+ (x+1)(x+5)
+ 4tan"1(x + 5)]

= lim |(x + 1) tan™?!

X—>00

4
P 4
= lim [(x + 1) tan~1 SX2£6x+6
x—00 ( ) ( 4 ) x> +6x+6
x2+6x+6

+4tan"1(x +5)

T
=0+4x§=2n
(d)
X

] 1 x \F ) 1 1
llm(—— ) =lim | -—7
xoo\e 1+x xoo\e =41

X

1 [ee]
(-
e
= (some negative value)® which is not defined as
base is —ve
()
Asx > 0™ = f(x) - f(07) =2%
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43

44

45

46

47

48

= lim g(f(x)) = g(2") = -3
Alsoasx - 0" = f(x) - f(0*) =17
= lim g(f(x)) = g(1*) = -3
Hence )lci_r% g(f (x)) exists and is equal to —3
= limg(f (1)) = =3
(d)
x3 x

2
=1 -
et <3x2 4 3x+ 2>
3 x3(3x +2) —x%(3x%2 — 4)
0w (Bx2—4)(3x+2)

. 2x3 + 4x?
=N 0x% +6x2 —12x—8
247

= lim
praesy 6_12 8

9+x x2  x3
=2/9
(b)

lL,x=rmr el

S 2n _ ) ’
7111_1%10cos x_{O,xqtrn,rEI

Here, for x = 10, lim cos®™(x — 10) = 1
n—oo

And in all other cases it is zero

[ee)

~ lim cos?(x —10) =1
n—-oo
x=1

(c)

gV — gV
2 R
Put x = t?

>1

a_°°—1_0—1_
Ta®+1 041

lim f(x) = lim

X—00 X—>00

(b)
. 14 sinx —cosx +log(l—x)
lim 3
x—-0 X
x3 x2  x
L (x5 )= (-5 +5 )
2 3
+(_x_x__x__...)
= lim 3
x-0 X
11 1
31 3 2
(a)
x2tan= x2 tan=<
lim —————-= =
ot Bx? £ 7x £ 1

xX——00
—x [8+ 1+
X X

49

50

51

52

53

54

tan £l 1

= — lim X =—
x—>—ool 8 n Z n iz 2\/5
X X X
(b)
min(y? — 4y + 11) =min[(y —2)2+ 7] =7
sinx

= L =lim [min(y2 —4y + 11)—]

x—0 X

7 sinx
= lim ]

x—0 X

= [a value slightly lesser than 7] (|sinx| < |x|,
when x - 0)

sin x
= L = lim [7 ] =6
x-0 X
(b)

xgg}z [x tanx — (%) sec x]

2cosx 6 form

[2sinx + 2x cos x]

2xsinx —m (0 )

1m
x-m/2

= lim -
x—1/2 —2sinx
= —1 (Applying L’ Hopital’s rule)
(b)
sin(m cos? x)
m 2
x—0 X
sin(m — m cos? x)

= lim 5
x—0 X

—0) =sinf]
sin(rsin? x)  (mwsin? x)
=n

[sin(m

= lim — 5
x-0 TSIn“Xx X

(c)
Given f(x) =x%?—m
X2 — 2

2

_ (—m + h)? —m?

xo o sin(sin x) = o0 sin(sin(—m + h))
—2hm + h?

no = sin(sin h)

I h—2m
- hli% —sin(sinh) _ sinh —

sinh h
(@)

lim (cos %)

m—oo

= nlli_r)noo [1 — (1 — cos %)]

= lim [1 — 2 sin? %]m

2m

m

m

m—oo

lim (—2 sinzi)m
= egm—-o 2m

(d)

oo l4+x+x2 t?+t+1
lim ———— = lim EENNE]
x-o0 x(Inx)3  t-o0t g 1

tz—(ln (—))

t t

=1

| 1+t+t?
= lim ——— =
t—-0t —t (Int)3
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55

56

57

58

59

(@)
L.H.L li !
HL= lim ———
x—->-=1" /lxl — {_x}
1
= lim ————
o= =x — (x + 2)
li !
= lim_ ——==
x>-17y=2x — 2
1
R H.L= lim ——————
x—>—1+ |x| — {_x}
1
= lim —————
=o- f=x — (x + 1)
li ! 1
= |lim —/— =
x>-17y=2x — 1

Hence, the limit does not exist
(d)
—V25 —x? — (—V24)

lim
x—1 x—1
y V24 — 25 — x2 ><\/24 + V25 — x2
= 11im
x-1 x—1 V24 + /25 — x2
x? -1

S G DVaE 4 Va7
2 1

(2" +x)/" -2

T 2v24 26
(o)
- 2m 4+ x)V/m — (2™ + x)1/n
x—0 X
_@rextm—2
= lim — lim
x—-0 X x-0
. a—-2 . b
= lim — lim

a—2 am-2m b—2bM"-2
and 2™ + x = b™]
1 1
T om-1_ pon-1
(0)

X
lim(2 — x)"™"2
x—1

= lim{1 + (1 — x)}*™"%
x-1

. X
e}cl_rg(l x) tan 5

_ e}lfi_r}}(l—x) cot(g—%)
1 (11;x1)1:x
= ex_’lta“(i‘T)

2, Za-x)
—m———-—=
T x‘“tan(%(l—x))

= e2/m
(b)
I 1 2 n
nl—I>rc>lo<1—n2+1—n2+m+1—n2
1424344+ n
= lim 5
n-oo 1—n

X

_Zn [Putting 2™ + x = a™

)

60

61

62

63

64

nn+1)

- rP—EIc}o 1—n2
1+-=
= lim
n—-oo i _
2 [nz 1]
(0)

lim —
x-0 sinx¢

. b c
sin x x
= limxa( ) < >xb_c = limxatb-c

=-1/2

x%sin® x

x-0 X sin x¢ x-0
This limit will have non-zero valueifa+ b =c¢

()

The given limit is lintl)[(l + tan x)cosecx/
X—

(1 + sin x)osec ]
= lir%[(l + tan x)cotx}secxy /(1
xX—

/(1 + sin x)€0s€c ¥}

1 1
— esec0_= e =1
e e
(d)
We know that cos ™! (1_x2) - 2tan‘11x, x=0
T+x? —2tan"lx,x <0
2 -1
= lim +cos~! (1 x ) = lim 27 o g
x-0* X 1+x2 x>0t x
1 1-x? 2tan"1x
lim —cos™!|{—— | = lim |—- - _9
x->0" X 1 + xz x—0t | X
(@)
n-3" 1

ry—{rolon(x— 2)"+n-3n+l_3n -3
= lim ;1 (Dividing N™ and D" by n x 3™)
3__

7
n—oo (x?,_n)+

For lim to be equal to 1/3

n—oo

_o\N
lim = - (which is true) and lim (x—z) -0

n-oon n—-oo

=22<x<5

(a)
sin3x a
+ =+ b
X

lim 3
x->0 X
~ sin3x + ax + bx3
= lim 3
x-0 X
sin3x

3—=+ a + bx?
3x

= lim 5
x—0 X

For existence, 3+ a) =0
>a=-3
~ sin3x — 3x + bx3
~ L =1lim 3
x—0 X

7 lm It _0Bx=¢
TN T e =00Bx=10)
T i h=0
= 4p=
L9
=>bh=—

2
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65

66

67

(a)
I [(1_ x)sinx]
3 S P
_ o- sin x 0-1= —1
= iy [0 =] = 107 =
sin x
= lim (1—ex) ]
x—-0 | |
sin x
= 1im [(0H = ] [0°] = -1
x-0" |
sinx] _
Hence)lcl_r)r(l) [(1 —e%) ™ ] =-1
(b)

cos(tanx) — cos x

. (x+tanx\ . /x —tanx
=251n(—>sm<—

2
cos(tanx) — cos x

= lim

x—0 x4'

= lim

. Xx+tan x .
2 sin (T) sin

2

(x—tan x)
2

x—0 x4

= lim
x-0

x4 (x+tan x) (x—tan x)
2 2

_ 1 — tan“ x
_2x1£>r(1) x4
2
1 xz—(x+x—+ix5+ )
= —lim 315
2 x>0 x4

i x™sin™ x
m ————
x-0 x™ —sin™ x

2 sin (x+t2an x) sin (x—tzan x) x2 _ tanz X
4

ESE Pt
-
n __ - —_— e
:n( _xx_3 3‘x_5i! ..)n
= lim =
1-(1-5+5-)
_x Y
S,
1-(1-5+5-)
Forn2:2, o ,
hmx(l—; 5 )2
_2 Y
:>1irr(1) :22(1,{4 3!+5!x2 x)4
xX— (2 = ;_ )(;_;4_ )
1(1—-0+-)?

:(2—0+0)(%—0+---)

)

68

69

70

71

72

73

74

=3
(<)
We have f(x) + g(x) + h(x) = %
x2—8x+15 (x—-3)(x—05)
T xXZfx-12 (x=3)(x+4)
(x—3)(x—5)
hm [f(x) +g(x) + h(x)] = l 3m
2
-7
(@)
Given g(x) = lim ;Zn =0
n-o (%tan‘lzx) +5
2 n

Gan
= (—tan Zx)
T

3 2
= (—tan‘1 Zx) >1
T

= |tan~! 2x| > 3
= tan"12x < —%or tan~12x > %

= 2x < —/3or2x >3 = |2x| >3

(b)

We know that li —— > 17
x->0 X x—0SsSInx

o, lim [100 + lim [99 5‘“]
sinx x>0

= 100 4+ 98 = 198

(b)

A+ —=x3..(1-x*)

lim

x->1{(1—x)(1—x2)...(1 —x™)}?
1-x\ [1-x? 1-x2"
e
(B)E)-E2)
_1x2x3..(2n)  (2n)!

T (1x2x3..n2)
(b)

— 2n
- n

n!'n!

1—cos(x+1)

x4+ x?+x+1\ D2
x2—x+1

lim
x—--1
. 1—cos(x+1)

<. x* 4+ x? +x+1>x§} (@+1)?

lim
-1 xZ—-x+1

: in( )
AT 2\
-(3) -(3)
(c)

Since the highest degree of x is 1/2, divide

numerator and denominator by /x, then we have
o2

limit 70" V2

(©

sinx
Here, lim,_,o(sin x)'/* + lim (1) =

0+
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75

76

77

78

79

lim,_o elog(i)SInx

1
[ lim (sinx)x - 0
x—0
a

s, 0<sinx<1

o(52)
lim 108/ lim—\ x2)
— ex—0cosecx — px—0—cosecxcotx
[by L’Hospital’s rule]
1im S8 % tan x
= ex-0 X =e0=1
(d)
24 2+Sm2x

The given limit is ;1—1320 m

~ 0+2+0
(2+0)x (a value betweeni and e)

[ 711_{130 sinx € (—1, 1)]

Hence limit does not exist

(b)
(T2t X
20 n

. 1%-1 2%—1 X—1\1

L 1(1%-1,2%-1 n*-1
hm{ + +-ot
= ex—»oon X X X

e%[log 1+log2+---+logn]

— pnllogn) _ log(n)y _ (n!)%

()
) 2 1 /1+1/n 1 (=D)n
im - —co( — ) T : T
e e T
1
n
1l 2
= lim — T
1+ 1 o
- cos o)

1 1 )
2-3) (-2) (1+
0 2 1+1 1] 0
=0X|[=X —F—x—| =
27982727

(d)
lim CoS x —i —sint
xlq_ ™ (1 — sinx)1/3 — 0 (1 —cost)1/3
251n—cos—

2

= —-lim—————~
0 1/3
=0 (2 sin? %)
1/3

t
= — 2/3 _ —
%m& 24/2 cos > (sm 2) 0

()

1
n2

80

81

82

83

f(x*)-f(x)

f'(x%).2x—f"(x)

Here, lim, D) lim, )
_fO_
f'(0)
(b)
xZ
In (x? + e* Ine*(1+=
L = lim ( ) i ( ex)

x—ooIn (x* + e2%) X0 |

x+1In (1+:—;)

:££?x+m(1+§a

1+%In (1+:—i)
= lim I por
=224+ (1+5)

m P
n e?x (1 + E)

Note that as N 0 and as LN 0 (Using L’

X— 00 eX

Hopital’s rule)

1
Hence L = 3

(d)

0 e2x

(x+ DO+ (x+2)°+ .-+ (x + 100)1°

m
x—00 x10 + 1010

0 (1+;) Tr(1+d)

x 100\10
= lim (1 i _)

10
+

Ty PP
=100

(d)
We have lim ——

x—1 (cos™1x)2
(1—vx)(1++x)
x—’l (cos™1x)2(1 +/x)
I 1—x
= lim
x>1(cos~1x)2(1 + V/x)
— lim —=Cs8 1—-cos @
850 62%(1+Vcos 0)
cosfd—1=6-0

y 1—c059( 1 )
= lim
6-0 62 1+ +cos@

2sin22 1
- 2
= lim —; ( )
6-0 422 \1+4+/cosf
4

sin2
> 1

6-0 g (1 ++cos8)
2

()
. n(2n + 1)?
noo n+2)(n?>+3n-1)

1, wherex =cosf [~x->1=

_112
"E()(1+n
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84

85

86

87

3 (2 + 0)? 3
T (1+0(14+0+0)

(d)
E(l—cost)
lim
x—0 X
fl. 2
] 2 Zsin®x ~ | sinx|
= lim — = lim
x—0 X x—0 X
LHL=1 |sin(0—h)|_l_ | —sinh |
il N
_ i sinh 1
A TR T T
RHL= i |sin(0+h)|_1_ sinh_1
R S S I A L A

As L.H.L. # RH.L, therefore, the given limit does
not exist

(0 ]

i x% 4+ 2x — 1 \2x1
xoe \ 2262 — 3x — 2

2+1/x
1\ 2-1/x

2
1+;_x2
= lim )

X—00 2___
x  x2

=1/2
(d)

1-— 2(x—1
L.H.L = lim \/ cos[2(x )]
x-1" x—1
VJ2sin?(x — 1)
x—1

~|sin(x = 1) |
V2 lim =

in(—h
— VZlim Isin(=m)I _
h—-0 h—0 —h

—h
Again, R.H.L.= lif%_\/i | sin(x—1)|
xX—

sinh
= limv?2 | |
h—0 h

inh
= limVZ e = V2
h—0 h

L.H.L # RH.L. Therefore, limlf(x) does not exist
X—
(b)

= lim
x-1"

sinh

V2 lim =2

x—1

i sin(x?)
50 In (cos(2x? — x))
sin(x?)

B ’l‘i_r’r(l’ log(l — 2sin? (#))

88

89

90

91

_ sin(x?)x?
= lim

2_
x_’oleog(l—Zsinz(zxzx))[ 5 si 2(2x2—x)]
—4SIN° |\ ——
2

2_
-2 sinz(—zx2 x)

xZ

= lim — 5
x-0 Zsinz(zx —d

2 ) 2x2-x\?
P )

2x? i 2

= -z T MM T e oz 2
©
1% form

[24
+sin3— 1)
n

a
lim nsint+ lim n((L) —1)
= en—w n n-oo n+1

. . n \* . 1 \“
Consider mn ((255)" -~ 1) = imn ((57) -
1
Putn = -

y
.1 1 \* 1=+
= lim — (—) —-1)=lim——m—=—
y=0y\\1+y y=0 y
~ L =el™® (Using binomial)
(b)
f(x) = limn(x/™-1)
n—->oo
xl/m—1
noo 1/n
e x™—1 1
= rlrgn)0 e (where - replaced by m)
=Inx
= fxy) =In(xy) =Inx+Iny = f(x) + f(¥)
(b)

Given limit
fx tlog(1+t) dt

= lim 2 t*+4
x—0 x3

Using L’ Hospital’s rule,

xlog(1+x)

T x*+4

N alcl—r>r(1) 3x2

— i log(1 + x) 1

) 3x x*+4

11 1

374 12

(b)

Xn+1 =2+ Xp
= limx,, = /2 + lim x,
n—->oo n—->oo
>t=v2+t ( lim x4 = limx,, = t)
X—>00 X—>00
>t2—-t—-2=0

>t-2)t+1) =0
=>t=2 (*x,>0Vn~t>0)
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92

93

94

95

96

)

lim n?

n—oo

1 1
= lim xn+1 (xn(nﬂ) — 1) n?

1 1,11y
(xl/n — xn+1) = lim n? - xn+1 (xn n+1 )

n—oo

n-oo
_t
1 xnn+1) — 1 nz

= lim xn+i -
ne 1 n(n +1)
n(n+1)

= log, x

=1-log,x-1

(@
. J-sec xf(t)dt 0
lim —2 [— from]
x—)E _ T[_ 0
s X 16

f(sec? x)2secxsecxtanx
2x

2/(2) _ 8f(2)

- /4 yia
i. lim sec

()
X—00 sinx

1 (0.0]
= sec” ( - )
sin co

=sec™! ( @ )
any value between —1to 1

T
= sec™!(tw) =3

—1 (sin x) _ -1 (sinoo)
( " sec -

1 (any value between — 1 to 1)
sec

x-T
4

()

ii. lim sec

X— 00

(0/0)
ec™! 0 = not defined
Hence (i) exists but (ii) does not exist
(a)
Letsin™!x = 6. Then, x = sin 8

TL'
\/_=>sm9—>\/_=>9 "

x — cos(sin™! x)
= lim
x_,_ 1 — tan(sin~1x)

Now, x —

_ i sinf — cos 6
N gl_r% 1—tané
. (sin@ —cos 6)
= lim ———————=cos¥f
07 (cos @ — sin 9)

= 11m —cosf = ——

9—)— \/E
(a;blcld)
tan?{x}
We have llm L f(x) = 11 im0y
tan X

- Jip S =1
(v x—- 0+; [x]=0=>{x}=%x)

Also kli_)noa_f(x) = xllr(r}_\/{x} cot{x} = Vcot1l (2)
(x>0 xl=-1=2{x}=x+1=2{x}->1)

97

98

99

100

101

2
Also, cot™! <xlir61_f(x)> = cot™I(cot1) =1

(a,b,c)

I logex Positive infinity _

b {x} = AvaluebetweenOand1
X

lim ———— = lim —————

Ao X2 —x — 2 xopt (x—-2)(x+1)

 2+h
= hGTn
X
hll»rglxz—x—2=_hgg-(x—Z)(x+1)
—1—h . 1+h
= S e T ARGED®
(ac)

Since x? > 0 and limit equals 2, f (x) must be a
positive quantity. Also since lirr(l)% = 2.The

X—
denominator — zero and limit is finite, therefore
f (x) must be approaching to zero or lirr(l)[f(x)] =

X—

0+
Hence )lcl_r)r%)[f(x)] =0

tim [22] = tim [+£2] = 0and Jim [12] =
Jim [¢57] = 1

Hence lim fT] does not exist

x—0
(a)
! P G Vi 1)” _3
noveo 4 4 GO 1)" —
(b,c)
Casel x # mm (m is an integer)
1 1

x—>ool+nsm nx o

Case Il x = mm (m is an integer

lim - ! =1
n1—>001 +nsm2nx 1
(ac)

Limit = lim &0 -04n?)
n—oo 1+n
 (a—-Dn?+an-1

= lim
n-co n+1
=oifa—1#0
Ifa—1=0limit= lim 2t =a=5
n-o n+l1
~a=b=1
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102

103

104

105

106

(a,b,c)

. sinx™
sinx™ > X . _
L = lim im —— = limx™"™™
x-0 (sin x)m x>0 SO x50
xm

If n = m, then

L = (a very small value near to zero)®xactly zero
=1

If n > m, then

L = (avery small value near to zero)Positive integer
=0

If n < m, then

L = (avery small value near to zero)negative integer
= OO

(a,b,c,d)

3x2+ax+a+1
flx) =
x+2)(x—-1)

Asx > 1,D" - 0,henceasx » 1,N" - 0

~34+2a+1=0=>a=-2=(A)

Asx - —2,D" - 0,henceasx - —2,N" - 0

- 12—2a+a+1=0:>a=13:> (B)

—2x-1 _ (Bx+1)(x-1) _
Now hmf(x) - l 1(x+2)(x 1) x->1 (x+2)(x-1)

il
3

3x2 +13x+14 (Bx+7)(x+2) — 1
Now xlimz (x+2)(x-1) T oxo=2 (x+2)(x-1) 3
(b,c)

R.H. limit = }li_r)r(l)f(l +h) = ;li_r)r(l)a(l +h)=a

o , . 2
L.H. limit = illli%f(l +h) = }ll_r)r(l)a{l +- 1+ h)} =
1+2
}Ci_r}}f(x) exists = R.H. limit = L.H. limit
s>a=1 +§
>a=2-1
(b,c)
Since the greatest integer function is
discontinuous (sensitive) at integral values of x,
then for a given limit to exist both left- and right-
hand limit must be equal
LHL. = xh_)r‘{l_ 2—-x+alx—1] +b[1 +x])

=2—-1+4+a(-1)+b(1)=1—-a+b
RHL.= lir{l+ 2—-x+a[x—1]+b[1 +x])
x—

=2—-14+a(0)+b(2)=1+2b

Om comparing we have-a = b

(a,d)

f(1+0) =;Li_r}(1){|1+h—1| —[1+nh]}

=;Li_rg{h—1}= -1
fA=0)=lm{1 —h—1]=[1-h]}
= lim{h — 0} = 0

107 (a,b,c)

. x2—=9x+20 (x—5)(x —4)

= lim _—
x->57  x — [x] x—57 x—4

=lim(x—-5)=0
X5~

x2—9x +20 (x=5)(x—4)

= lim — = _—
x5t x — [x] x—5% x—5

= xlir?+(x -4H=1

108 (a,b,c)

109

110

111

112

L= |2sinx — 1]
—xl_rg 2sinx —1 _
Fora = n/6,LH.L. = lm_1 Zsmx=—1,
n_2sinx-1

RHL. = lim 23nx=t _

ot 2sinx—-1
"6
Hence the limit does not exist

1-2sinx

Fora = m, lim
" x5m2sinx—1

neighbourhood of 7, sin x is less than %2)

= —1 (asin

2sinx—1

Fora =m, lim
x—m/zzsmx 1

neighbourhood of /2, sin x approaches to 1)
(b,c,d)
fe = all—r&xzn +1

x,x2 <1

0,x2>1

1/2,x=1

—-1/2,x = -1

=>fAN=f(-17)=0
fAD)=1f(-17) =-
f)=1/2

=1 (asin

(d)
12 22 32 x?
Jm, <x—s+ﬁ+x—s+"'+x—s)
Cox(x+DR2x+1D 1
= lim ==
x>0 6x3 3
(b)
- V1—cos2x __ +2|sinx]
L =lim = lim
x—0 X x—0 X

= LH.L = —vV2and RH.L.= V2

Hence, the limit of the function does not exist.
Also, statement 2 is true, but it is not the correct
explanation of statement 1. As for limit to exist, it
is not necessary that function is defined at that
point

(b)
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113

114

115

116

117

el/x _1 1—e-1/h
B </ n 1> Aplhl <1+—/> -0t
=0
el/x _ 1 e~1/h _ 1
QR]&mtﬁzﬂﬁhmFm:ﬂ
=-1x(-1)=1

1/x_q
1/x 1)

does not exist, but this cannot be taken as only

Thus, given limit does not exists. Also llm (

. . el/x_q
reason for non-existence of lim[x] (1/7)
x—0 e +1

(@)

lima,y; = lim sina, = lima,
n—oo n—oo n—oo

= Aim (a, —sina,) = 0 which is possible only

when lima, =0

n—-oo

(a)
If lim f (x) exists, then lim (£ (x) +
x—-0 x—0

sinx

) always

. . sinx . ..
exists as lim — exists finitely
x-0 X
Hence lirr(l)f(x) must not exist
X—

(b)

Forx € (—6,8),sinx < x = lim

x-0 X

. sinx

= |lim
x-0 X

sinx

=1

Also, x € (—6,6),tan x > x, but from this nothing
can be said about the relation between sin x and x

Hence, both the statements are true but statement
2 is not the correct explanation of statement 1

(b)

Limit of function y = f(x) exists at x = a, though

itis discontinuous at x = a. Consider the function
2_

fx) = x—4. Here, f (x) is not defined at x = 2,

but 11m1t of functions exists, as 11m f(x) = lim

xX—2~
4

x b
L = lim —[—]
X

im G- 6

118

119

120

121

(Wherey——andb >0)——

b ;. b
b D) _b
a y—oo Yy a

Also,if b < 0,L =§—

(9
Obviously statement 1 is true, but statement 2 is
not always true

Consider, f(x) = [x] and g(x) = sinx (where []
represents greatest integer function)

Here lim [sinx] = —1
x—mt

and lim [sinx] =0
X—>T

= lim [sin x] does not exist
X—-T

(@)
When n - o0 and x is rational or x = s, where p

and q are integers and g # 0

nlx =n! X §is integer as n! has factor g when

n —

Also, when n! x is integer, sin(n! tx) = 0 = given
limit is zero

(@)

For lim M denominator tends to 0; hence
x-a xX—a

the numerator must also tena to 0 for limit to be
finite. Then, « is a root of the equation

ax? + bx + ¢ = 0 or f(a) = 0. Also, consider
f(at) - 0tand f(a™) - 0~

eUf) 11— e U

= xlir3+ U0 11 ATy e-im
eL/f_yq

and lim ———= -1

x—a— el/f41

Thus, both the statements are true and statement
2 is the correct explanation of statement 1

(d)
Obviously, statement 2 is true, as on the number
line immediate neighbourhood of 1/2 is either
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122

123

rational or irrational, but this does not stop f(x)

to have limitatx = 1/2. As f(1/2) =

1/2,f(1/2%) = lim x=1/2 (if1/2%is
x—-1/2%

rational) or lim (1—-x)=1-1/2=1/2 (if
x—>1/2%

1/2% is irrational)

x—1>111?2+f(x) =1/2

Hence

With similar argument, we can prove that

lllr}‘l _f(x) = 1/2. Hence, limit of function exists
P g

atx =1/2

(@
i &~ DG~ 2)
Pt (x=3)(x—4)

. x2—3x+2
T ANl X? — 7x + 12

1-342
= lim : AN | (from right-hand side of 1)
Xx—00 1—— Tz

Hence lim cos™! f(x) does not exist as cos™! x is
X—00

defined for x € [—1, 1]

Also, lim

X——00 1—

3,2
—% 22 1 (from left-hand side of 1)
x ' x2

Hence lim cos™! f(x) exists
X—00

(a)
a.letx+1=nh
3 — p—
Then, lim V02
x—o— (x+1)
o B2
= o h
1/3
2(1-3) " -2
= o h
(-1
= 2’111_% h
_ 1
12

tan3 x—tan x
b. we have lim ————
x-m/4 cos(x+1/4)

tanx(tanx — 1)(tanx + 1)

= lim
xX—/4 cos(x +m/4)
. tanx(sinx —cosx) (tanx + 1)
= lim
x—>T/4 cos x cos(x + m/4)
. tanx(cosx —sinx)(tanx + 1)
= — lim
x—Tm/4 cos x cos(x + m/4)

—cosx —isinx) (tanx + 1)

_wnx(Geosx— 5
=—v2 1
V2 lim cosx cos(x + m/4)

tanx (tanx + 1
= —/2 lim ( )
x-T/4 COoS x

=—V2x2xV2=—

¢ lim B0
x-1 2x“+x-3

2x-3)(Vx—-1)
Tl 2x+3)(x -1
lim (2x —3)(Vx - 1)
=1 (2x 4+ 3)(Vx — 1)(Vx + 1)

(2x = 3)

= (2x +3)(Vx + 1)
_ 2—-3
T QR+DEVIHD
=-1/10

. logx™—[x]

d. lim ———=

xX—00 [x]

y logx™ y [x]
At [x] o [x]
=0-1
=-1

124 (c)

a.Here,a > 0, if a < 0, then limit = o
(\/(xz—x+1)—ax—b)(\/x2—x+1)
. +ax + b)
lim

gt (JOZ —x+1)+ax+b)

- (x?=x+1) = (ax + b)?
= lim =

e J(x2—x+1)+ax+b -

(1 =a®)x?— 1+ 2ab)x+ (1 —b?
= lim =0

xX-0 J@E?—x+1)+ax+b

1-a®)x—(1+2a b)+(1 b%)
= lim

X—00
1——+—2+a+—
\l x  x x

This is possible only when 1 — a? = 0 and
1+2ab=0

~a=%1
sa=1 (va>0) (1)
=>b=-1/2

= (a,2b) =(1,-1)
b. Divide numerator and denominator by e/*
then

1

(1+a®)ex+8

1
e+ (1— b3
0+8
> —=

0+1-5b3
=>1-b3=4
o b3=—3:)b:—31/3

=2

X— 00
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Then,a € R ,}L‘{)Lf(x) = ;liirg)f(O + h)
3y —
> fa'b ) —4(“' —23) 2 _ o SITHA =0+ W cosTH(A ~ (0 + A
¢ lim (V(x* =x* +1) —ax* —b) = 0 n=0 200 + h}(1— {0 + h})
101 _ -101 _
Putx =~ - lim (%—iz+1)—%—b =0 =limsm (A —hycos (1= )
t t—0 t t t h>0 \/Z_h(l _ h)
- ltm(} \/(1—t2+§‘2‘)—a—bt2 -0 (1) i Sin—l(l _ h) - COS_l(l _ h)
Since R.H.S. is finite, numerator must be equal to 0 n=0 (1_ __h) h=0 VZh
Att — 0 In second limit put 1 — h = cos 6
=101 _ -1
cl—a=0ca=1 _ }lirr(l) sm(1 (lh) h) })irr}) czs1 (cos 99)
[(1—t2+t%)—1—pt2 - - =0/ — cos
From equation (1), lim (A-t+ih-1-bt” _ 0 - ( )
-0 t2 4 sinT (1 —nh) . -850
L (A= = A M Zsmen C )
lim(—1+t=) 1 b
t-0 1-t?+t4) -1 =sin"'1x1=m/2
1 1 i =1 —
= (=1) (5) =b >a=1b=~5(a,-4b) and lim f(x) = limf (0 — h)
—(12) i sin“1(1 + {0 — h}) cos™1(1 — {0 — h})
- ) = l1im
x7=(-a)” 6 _ 6 _ _ h-0 Vv2{0 - h})(1 —{0—h})
d. lim =7=27a*=7=2>a"=1=>a= i . 1
x—>—a x—(-a) oosinT*(l+h—icosT'(1+h—-1)
_ = lim
125 (bl) h=0 V2(=h+ D)1 +h-1)
-1 -1
MY — 1 (buta value which is = lim smh " lim czo(sl };1) = 17://72 = Z:T/f
smaller than 1) 127 (<)
[hmlOO nx] =99 Wehave 4; = ——=—1,i=1,2,..,nand
x—0 —(x—ay)
and [1im100 | = 100 a4 <A <...< Ap-g < dn
x>0 nx Let x be in the left neighbourhood of a,,. Then
= 1 (but a value which is more x—a;<0fori=mm+1,..,nandx —a; >0
than 1) fori =1, 2, ..., m — 1. Therefore,
. sin~1x A= _x_a‘ =—1fori=mm+1,...,nand
= |lim 100 ——/ = 100 JGean)
x=0 A= ‘—1forl—12 m-—1
and 50 x] =99 Similarly, if x is in the right neighbourhood of a,,,
11rr(1) ta;lx =1 (but a value which is bigger than 1) thenx —a; <O0fori=m+1,..,nandx —a; >0
X— .
. tan x fori=1, 2_, ....,m
= [Ll_%loo x ] =100 ~ A= _zcx a;i) =—1fori=m+1,..,nand
and I =99 Ai—x_a‘—lforl—lz
Hence Now, xllrél_ (4, 4,5 ... A,) = (—1)"_erl and
. [ sinx tanx]\ _ ] ~am a
L tim ([100=3] + [100=32]) = 199 i, (4; 4z . 4p) = (=)™
2 lirrg)( 100 _] [100 tan x]) — 200 Hence, xllrélm(AlAZ ...A,) does not exist
b
128 (b)
: -t -t ' *+be ™+ cIn(l+x)
3 lim ([100=—%] + 100 =2=]) = 199 _ i Snx +ae” +
x—>0( ] [ x ]) L }cl—l}?) x3
- i LY p (14 B
b i (100 =2 + [10072]) = 198 (=) +a(t+i+5+5)+
o ’ b(1-Z+Z+1) +c(x-2+%)
126 (a = lim ' Ve
(a) 1 1 lim 3
__sinT (1—{x}) cos™(1—{x})
We have f(x) = a0
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(a+b)+(1+a—-b+c)x Putx=1+nh

b _ _
+ (% +2- %) x? Then f(a) = lim (0 “,fi”’)” -
_l,a_b  c\.3 a(@-1) .
=111’1’(1) +( 3!-|_3)!C3 3!+3)x (1+ah+hz—!h -I]j>—
x= T a—ah+a—
a b c - }JL% h2
>a+b=01ta-b+c=0,z+-—-=0
27272 . F@ =D
AndL=-—4+2_2,4¢ 2
3131 31 3 S F(4) =6
Solving the first three equations, we get 133 (3)
c=0,a=-1/2,b=1/2 (10— 02 2
Then, L = —-1/3 lim
Equation ax® + bx + ¢ = 0 reduces to s (8_3:1);/32_2
xz—x=O:>x=O,1||x+c|—2a|<4breduces :}11_1}}) h (Putx =2+ h)
to ||x| + 1| < 2 2(1_3)1/3_2
> 2<|x|+1<2 =}lirr(1) 8h
>0 IXI <1 h 1/3
= x € [-1,1] =znm(1_§ -1
129 (c) h—0 h
lim F(x) = lim (pyaf + p,af + - + ppaX)'/* 1-22_1 1
x—0t x—0% =2lim—38  — _
(1% form) h>0 h 12
(21 Hp2ad - tpna i) 134 (3)
e x ’ X x lim(1 + ax + bx?)x-1 = €3
_ ;Cl_%(plal Ina;+pas Inaz+-+ppaz Inay) x-1 .
= e(P1Inas+pz Inaz+-+pp In ay) = ekhrq(1+ax+bxz—1)ﬁ = e3
= e(In aP1+In ab?+--+In ab™) i C@x+bx?)
p1 P2 _Pn =ext = 63
= e(lnay’ a;%.an) . c(ax + bx?)
=l ol ol = lim == =3
130 (4) - lim c(a(1+h) +b(1+ h)?) _ 3
e ™¥/2 _osx h—0 1+h-1
lim ——a—e——— _ iy COt )+ (ac+2)h+ bh>
10 ) S(1-Z 43 h=0 h
— lim 1! 2! 20 4l =>ca+b=0andac+ 2b =3
A xg(x_x_3) = b=3andac = -3
- - 3! Also the form must be 1®° for whicha + b =0 =
. (?)_(Z) 1 a=-3andc=1
=l T 12 135 (0)
x-0 .4 _ X
x (1 3!) LetL = li loge(logex) _ (f f )
131 (1) etl = lim —="2=— = |5 form
3f(x)—1 L
li +———F—]=3 . 1
v <f e ) = Jim =2
eV =
3lim f(x) — 1 e
. X—00
= | lim £ + 22— | =3 = lim
(tim ) %% Vi log, x
X—00 2
3y—1 = lim ——
=>(y+ yz )=3 x= gV¥[x log, x
Y 136 (3)
=y?=3y?+3y—1=0 (cosx —1)(cosx — e¥)
3 _ .
=>@H-1°=0 L = lim
_ x-0 xn
=y=1 - )i (1 —cosx)(1+ cosx)(cosx —e*)
132 (6) =T (1 + cos x)x™
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: 2 4 x_q i)
(smx) ( cosx + e ) 1 - lim e}lc_r)%[ ] = 3

= lim —=& X X x=0
X0 xn—3 1+ cosx o fM
If L is finite non-zero, then n = 3 (as for = lim 2 2
n=1,2,L=0andforn = 4,L = ) Foo1/* 11m[1+ [ -1
137 (6) Nowllm [1+ ] = x =
. . . f(X)
Itis obvious n is even, then elm Sz — o2

1
lim (21+3+5+--~+n/2 terms , 32+4+6+--+n/2 terms)®?+D | 143 (8)

n—e ) Since RHS is finite quantity
i Zﬁ 3n(n+2) (n%+1) ~ At x - 1, Numerator must be = 0
I ~0+b+4=0
n? n(n+2) ~b=-
= rlli_)l’ro1024("2+1) - 34(n?+1) Then lim asin(x-1)—4cos(x-1)+4 _ 7
( +£) x-1 (x%-1)
. : n . inh+4(1- h
_ D) (i) Putx = 1+ h, Then lim “*= 200 = —3
11 1 a sinh 1-cosh
— 2335 = (6)s (=) (e )__
= lim = -2
138 (2) h—0 2+h
x—3 2x? + 5x a(l) +0
lim < lim f(x) < lim ——— = 2 B
X—00 X X—00 X—00 X
_3 s =a=—4
=>llmT<11mf(x)<11me2 = la+b|=8
X—00
= xll—)rrolo f(x) - 2 144 (6) . . Dl—[n_z(cosrx)l/‘r i
139 (6) L=lim = —lim === (UsingL
lirgf(g(x)) — f(g(1+)) =f(2%H) = 2242 =6 Hospital's rule)
X1 Lety = [1?_,(cos rx)¥/"
and lim f(g(x)) = f(g(17) = f(3 -17) = o
f(2¥)=2242=6 =>Iny= Z(; In (cosrx))
Hence lim f(g(x)) =6 r=2
x—1 1 dy n
140 (4) =>— ax Ztan(rx)
Letx =1/y y r= 2
1
= lim (x — x?log, (1 + )) > —Dy=y Ztan(rx)
. <1 loge(1+Y)>
=lim|(-—-————
y=o0\Y y =D H(cos rO)r = —y Z tan(rx)
i (22108 4 y)
y—0 y? Y r=2 tan(rx)
) = L =lim
. ( _ y_) x—0 2x
=1 L =1/2 1
y—0 yz §[2+3+4+ +Tl]
141 (0) %[ nntD ]
. _ ) — +y —
xlggj (g(h(x))) = (") =fa" =0 n2 +n—2
lim £ (8(h(0))) = £(8(0") = F(1*) = 0 A
n“+n-2
Hence lim f (g(h(x))) =0 =>—7 =10
142 (2) S>n24+n—42=0
f()l/x 5 >mn+7)(n—-6)=0
}clin 1+X+T =e =>n=6
11m[1+x+ ico 1] 1 3 145 (9)
= )lcl_r)r}) ex—0 x=¢e
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()_3x2+ax+a+1 . Sa _n(n+1) 2
I = De—1 Sp— 1 2 m+2)n-1
Asx - —2,D" - 0,henceasx - —=2,N" = 0 N Sn :( n )(n+1)
~12-2a+a+1=0=>a=13 Sp—1 =1/ \n+2
2345 n 345 n+1
146 (7) Y L I [ AL
We have, 1234 n-1\456 n+t2
L = i 2 @) —3af (22) + bf (8x) :Pn_(ﬁ< 3 )
_x_>0 Sinzx . 2_ n+2
For the limit to exist, we have 2f(0) — 3af(0) + = ,{E‘;‘opn =3
bf(0) =0 149 (2)
=>3a—b=2[~f(0)+# 0,given] (1) We have
o 2f'(x) —6a f'(2x) + 8b f'(8x) en? -1
= L =lim L = lim 1_[
x—0 2x N0 n2
For the limit to exist, we have 2f'(0) — 6af’(0) + =2 n
8bf'(0) =0 — lim n—1 n+1
= 3a—4b=1[~f'(0) # 0, given] (2) noel lmn 1l om
Solving equations (1) and (2), we havea = 7/9 i (1 2 3 n—1> (3 45 n+1)
and b =1/3 a0 \2'37 n 2 3 4 n
147 (0) 1 n+1 1
3 3 = lim —- 2 :E
lim [V + 1?7 - Y- 17 n-en
1,2/3 1,2/3
= lim n2/3[(1+—) —(1——) ]
n—-oo n
2 (2
21 3G 11
— limn2/3 14+ +3( )_
n-co 3'n 2 n?
213 -—1) 1
3’ n 2! n?
41 8 1
=1 2/3 [_ = 4. ]
N R TR Y
_ 4 1 8 1 _
_nl—r>rolo[§ nl/3 ﬁ'n7/3+"']_0
148 (3)
Sn _ n(n+1) and Sn 1= (n+2)2(n—1)

DCAM classes

Dynamic Classes for Academic Mastery
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