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LIMITS AND DERIVATIVES

s §
L The value of lim w, i
x-+0 l=cosx
a)1/2 b) 2 c) V2 d) None of these

2. 1fl(x) is the least integer not less than x and g(x) is the greatest integer not greater than x, then
]in;l_ {I(x) + g(x)} is equal to
X—e+Tm

a)9 b) 13 c) 1 d) None of these
2)-
3. If £(x) is differentiable and strictly increasing function, then the value of lin&"}%{f—ﬁﬁ? is
X=r =
a)1l b) 0 c) -1 d) 2
o 1/x
% The value of lim (— —tan™! x) ,is
Xx—s0o A2
a)o b)1 c) -1 d)e
5. _ _ . F()gx)-FE)g(1)—-F(1)+g(1) .
If f(1) = g(1) = 2, then Li_rn = is equal to
a)0 b) 1 c) 2 d) -2
The value of
l[i_l:ri':m{iI:Jng.(n_j) n.log,(n + 1).logpmiy(n + 2) ... {... lﬂg(nk_l}(n“)}, is
a) o b)n c) k d) None of these
7. li 1242243%4, +n? .
im —————is equal to
=00 mn
1 2 1 1
= b) = o P d) =
43 b3 93 )5
8.  The value of lilré(ccus X)X jg
X
a)e ! b) e~1/2 ¢)1 d) Not existing
ax _ b
9 The value of liné £ s equal to
X—
a)a+b b)a—b c) g™ d)1
2 o oy )
10. Lm}] {a+h) su‘i(a;h) a“sina i equaltt]
a) 2asina b) @’ cosa c) a® cosa + 2asina d) None of these
11. limx?sin= is equal to
x—0 x
a)l b) 0 c) Does not exist d) co
12. The value of lim (sinx)%®"7*, is
x—m/f2
a) 0 b)1 c) —1 d) oo
13. Let< a,, > be asequence such thata, = 1and a,,,, = cosa,,n = 1.Ifa = lim a,,, then a belongs to the
=00
interval
a) (0,m/6) b) (/6,7m/3) c) (m/3,m/2) d) (m/2,m/3)
14. 2 xex’d
iirgiq%equals

=)
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

I
I
I
E
1
a)l b) oo c) 2 4= "
2 [
iﬂg x sin (%) is equal to :
1 1
a) o b) 0 c) 2 ) 1
2 1
2
lim 221 ¢ equal to :
x=1 x=1 1
1 % 1
2 2 1
_ (sinx, x #nmw _fx2+1, x#2 ; ; 1
Let f(x) = { 2, wiim ,wheren € I and g(x) = [ 3, =2 , then !(l_l:%g[f{x)] is :
a)1 b)o c) 3 d) Does not exist 1
- _ ]
Phevalie of i 1+sinx cos;:+log(1 x) - 1
x=0 X I
a) -1 1 1 d)1 1
b) = c) —=
)2 )3 !
. tanx-1, 1
lim ——1is equal to 1
rp. B3 I
a)l b)1/2 c) 2 d) 0 :
g __ax+b .. _ : _ 9
Given f(x) = — Jgl_'nolD f(x) =1and !El_r%f(x) = 2, then f(—2) is :
a)0 b) 1 c) 2 d) 3 1
2 |
The value of the constant  and £ such that lim (% =g — ,{v’) = 0 are respectively |
x—oo 1
a)(1,1) b) (-1,1) c) (1,-1) d) (0, 1) 1
If0 < p < g, then rItin;.ﬂ(iz;" + p™)¥/" is equal to :
a) e b) p ¢)q d) 0 :
If f(a) = 2,f'(a) = 1, g(a) = —1,g'(a) = 2, then the value ufi'rﬂw, is :
a) -5 b)1/5 c)5 d)—1/5 1
XF(5)-5£(x) !
If f(5)=7and f'(5) = 7, then lin%Tis given by :
X— =3
a) 35 b) -35 c) 28 d) -28 1
z I
; +1,x+#0,2
sinx,x#nmnne’Z _¥E ’ g . ) 1
K= { 0, otherwise and gl = g'i _ g - then l_]_l;%g(f(x)) s :
a)1 b) 5 d 6 )7 '
Ifz, = cos%vk i sfn%, wherer = 1,2,3, ...,n, then lim z,7, ... Z, is equal to i
n n =00 1
a (¢4 ; _ 1
2 s ot N T i iGB,fZ 3 .
a)cosa +isina b) cos(z) £51n(2) c)e d) ifeia :
The value of lim 25— js I
x—2 1=Ccosx 1
1 1
a) Slog2 b) 2log5 c) EIogS d) glogz :
I
& u'm—va—x i I
Llll‘é l—éx ] is equal to "
) 1 b) 1 ) 1 " 2 :
a) ——= o — c) —= —
2Va 4a 3va Va I
lim mis iven b :
e | va+l g y :
1 1 1 d)o
a)—= b) —— % ) :
Vi Vam 1
P tanx=sinx ,
lim ——— is equal to I
x=0 X I
I
1
|
I
I
I
L--------------_------------------_------------------------J
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3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

1 1
a)— b) —=
}2 ) 2

g3*=6aq |
1S

The value of lim —
x—2 5in(2-x)
3
8= b) 3
2

The value of

5 e B T e e BT B e o R W |

xlﬁ?o n*
1 1
S b) —
V32 )12
The value of
I R 1 1 ;
;!]_.TDE+E+E+"'+(2n—1}(2n+1) =
a) 1/2 b) 1/3
The value of lim {5—k—1~+i+--»+L
n—oo k3 21 91 nt+n?+1
a1 e
2
iingg[ﬂxz + 2x — 1 — x] is equal to
1
a) oo bl —
) )3
: . ay™?
?!Lﬂ{:la (1 + am;) equals
a) e? b)e
=—__ a>0isequalto
I—’_l cotx—CcosXx
i
a) logei b) log, 2
; n 1 rmm;.
lim X7, —e™/Mis
a)e bje—1

i [Ftdt |
The value of lim ———is equal to
x—0 X tan{x+m)

a) 0 b) 2
oy is equal to
a)o b)1/2
1—\.")-('
; 1+3x\ 1+x .
The value Of}'_,n;'o (ﬁ) , 18
a)o b) -1

e Xy .
The value ofk_rﬁ(l —x)tan (?) is

m
a) 5 b) 7 + 2

oo T 3
lim s 0, (n integer), for
x—o0

a) No values of n
b) All values of n
c) Only negative values of n
d) Only positive values of n

X .2
The value of lim 3_::2’ is
x=3x*=3
log3 —1 log3+1
a) log3 +1 log3 —1

}is

is

C] BZQ

c) loge a

c)l—e

¢) 1/2

c) 1

d) 1

d) -1

d) None of these

d) None of these

d) None of these

d)1

d) 0

d) al

de+1

d) 1

d) oo

d) 1

d) None of these

d) None of these
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45.

46.

47.

48.

49,

50.

51

52.

53.

54.

55

56.

57.

58.

59,

60.

ll—tan( ]][1 sinx)
ll_)ﬂ% [‘1+tah )](rr 2x)3 o

a)1/8 b) 0 c) 1/32
The value of lim Va?x? + ax + 1 —vVa?x? + 1,is
X—=00
1
5= b)1 c) 2
2
1-cos® x
—————jsequal to
x-.[}XS]TIXCDSX
2 3 3
a) = b) = c) =
) 5 ) 5 ) 2
5 Ty .
il_::[}ﬂ — x) tan (T) is equal to
s
a) 3 b)m c) —
li 40 (tanf-20tan@) .
glir(l: {1-cos28)
a) 1/42 b) 1/2 c) 1
: sinx .
x]'HE;]-W is equal to
a)0 b) 1 g _1
2
. 2_ s
L}_r% o equal to
a) 0 b) -1 c) 1
Ll‘!_:% prme) is equal to
b
a) log, (—) b) log, (E) c) log.(ab)
Jim ey s equal to
a) 2 b) -2 &)1
lim = ‘H"Hx AL equal to
) : b) : ) 8V3
a)—= —_ c
8v3 V3
: 1 17
im [x'iem - E} lsequal to
1 —4 —-16
a) — b) — c) —
) 12 ) 3 ) 3
The value of lim ==, is
x¥=0 X
a b
a) log (S) b) log (E) c) log(ab)
L T xen
ll_r"rll =0 5 equal to
n 1
o= ) Pt D) 91
X 2
The value of lirr{(ngS 5x)108x 5 jg
a)l b) e c) —1
etanx—ex
im——-=
x—~0tanx —x
a)1 b)e cJe—1
. x2—2x+13"
The value ijl!ﬁn;lo (m)
a) e? b)e~?2 c) e®

d) oo
d) None of these

3

d) =

) 4

d)o

d) 2

d) None of these

d) oo

d) log.(a + b)

d) —log(ab)
d)o
d) None of these

d) 0

d) None of these
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61. ]flimM +kli mlogx L = 1, then the value of k is

m—oo n—eo
a) 2 or 1 according as x is rational or irrational
b) 1 or 2 according as x is rational or irrational
c) 1forallx
d)2or1forallx

Get More Learning Materials Here : &

76. If x is a real number in [0, 1], then the value of lim lim [1 + cos?™(n! w x)] is given by

| I
1 I
| I
| I
| I
: x—0 1 X X—eg X—é { :
! Y e b) e(1 — a) c)e(1——) d)e(1+a) !
| “ i “ 1
62. im X
: The value Qf,!'ﬂ;'o —— 18 :
I a)l b) 0 c) —1 d) None of these i
: 63. lim xlogsinx is equal to :
: a) 0 b) o !
I c)1 d) Cannot be determined 1
: 64. Lm'édxfl ¥ dx is equal to :
: a)1 b) 0 ¢) 1/2 d) None of these -
: 65. lim— {fﬂ esin’tyr — fxﬂw esin’t dt} is equal to (where a is a constant) E
: a) esin’y b) sin 2y e’ ¥ c) 0 d) None of these :
: 66. Let f'"(x) be continuous at x = 0 and f”'(0) = 4. Then 1 im i Sfiix)”“x) is equal to :
: a) 11 b) 2 f:] 12 d) None of these :
: 67. lfliné Im_n}nx:znx] LA 0, where n is non-zero real number, then a is equal to :
xX—
1 1
: Al b]ni o n d)n+= {
I b I
: 68. The values of a and b such that lin%x(Hame} LSINX _ 0, are :
X—
: a}E 3 b]E 3 ¢ 5 3 d) None of these :
2'2 2* 2 2" 2
1 1
B x
: 6% The value ofli_)ngc (;ﬁ—i;:) is :
: a) e? b) e~? c) e® d) None of these :
: 70. The value of lilré(l—?;z—x) :
X—
| a) Does not exist b) Infinite c) 0 d) 2 I
: 71. asalia st in 1+smx-cosx+log(1-x} :
| x=0 % ’ I
| a) 1/2 b) —1/2 ) 0 d) 1 I
| 72 1+tan ¥ €OSeEC XY 1
| g Iim{ . } is equal to 1
I x—0 Li+sinx 1
1
: a) — b)1 c) e d) e? :
e
| y 2 I
| 3 4 wg equal to I
1 x_%z sin“x=3sinx+1 1
: a) 3 b) -3 ) 6 d) 0 ,
| 74. pep2\ 1/X% 1
: The value of hm o E) is {
I 1 1 I
" a) e? b)e c) - d) ) 1
| 1
I 75. x,x<0 I
I If f(x)= 1 x =0, then llmf(x) is 1
: it 31| :
| aj0 b)1 c) 2 d) Does not exist 1
| 1
| I
| 1
1 I
| 1
| I
| I
| I
| |
| 1
| I
| I
L]
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77. Iin}(l + cosm x) cot? m is equal to
X=

| I
1 I
| I
i E
| 1
: a) 1 b) —1 ¢) 1/2 d) —1/2 :
kx i
: 78. ]fiin?]@—:CM = 4, then k is equal to :
: a) 2 b) -2 ) +2 d) +4 :
: 79. ii D-‘”—i’%—tﬁls equal to :
: a) 0 b) 1 ) 3 d) None of these :
80 T = _ = COs X
: If Iy xllgl_'_(x +[xD, L lim 1 (2x — [x]) and [5 xl—lm,fz(-‘r =t , then :
81. 5|n(1+ x])
l =1 m ["] # 0 |
| 0, forlx]= I
: Where [x] denotes the greatest integer not exceeding x, then iirg_ f(x) is equal to :
X =
: a) -1 b) 0 01 d) 2 :
: 82. L'__T} fl—c;:sziz);;n 5x equals :
! a) 10/3 b) 3/10 c) 6/5 d) 5/6 !
: 83. If f(x) = %, then lirri f(x) is given by :
= g
: a) -2 b) -1 c) 0 d)1 :
I 84. IfS, = XF_, a, and Ilm a, = a, then lim 417 g equal to 1
: n—soo Zk K :
: a)0 b) a )V2a d) 2a :
| 85. Lirréw is equal to I
| o I
: a) cosvx b) 1/(2sinvx) ¢) (cosvx)/2vx d) sinvx :
" 86. The value of lim(sin x)™"* is "
| AT "
1 a)l b) 0 c)e d) None of these 1
: 87. The value of :
| % & X)i i
" ?!erglo cos ( )cos (4) cos (a) ... COS (2“) is 1
| ¥ x (sinx) (cos x) !
: 2 sinx b CosX ) X d} x {
: 88 The value of the limit lim # is :
I X=»1 ogx [
I € I
1 x I
I 89. 1f1= ]lm2 tax"fx + lim (I + }1?) , then which one of the following is not correct? I
I X—3r— X—ruo I
| a)l>3 1
: byt >4 :
l c)l<4 I
: d) [ is a transcendental number :
| 20. Iim‘jl —cos2(x—1) 1
e |
| a) Exists and is equals V2 |
: b) Exists and is equals —v2 :
: c) Does not exist becausex — 1 = 0 :
I d) Does not exist because left hand limit is not equal to right hand limit I
: 91, ]ffr(z} — z’fﬂ(z) = 1‘ then Lﬂw’ is {
| I
| 1
| 1
| I
| I
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104. The derivative of function f(x) istan* x. If f (x) = 0, then Ix'm%'-f%is equal to
a)1 b) 0 c) -1

105. ((1/2){g(x) + (x)}sin (x),x = 1

Let 7 (x) _{ sinx/x, x <1

1, ifx>0
Where g(x) = i—l, if x < 0Then, lim f(x) is equal to
0, if x=0 b

aj0 b) 2 c) sinl
106-1 lim T (ax+ B)] = 2, then

ajJa=1landb=1 bJa=1landb = -1 cJa=1landb =-2

107.1f f: R = R is defined hy

| I
1 I
| I
| I
: a) 4 b) 0 c) 2 d) o '
1 932, sec? x |
| lim % uals I
I x—mf4 X°-T [f16 |
| 8 2 2.1 1
| )= £(2) b) = £(2) 9=£(5) a) 4£(2) ;
b T T mo A2 "
: 9. 1ff(a) =2 f'(a)=1,g(a) =3,g'(a) = —1, then lim Mis equal to :
A1 o
I a) 6 b) 1 c) -1 d) -5 ]
| % g flx) = (m)x then lim f(x) is equal to {
| x24x+2 x—oo 4 1
: a) et b) e? c) e? d) 24 :
| 95. Iimﬂl_:iﬂ is equal to I
| xr=) X7 COsXx 1
! a)1/2 b)1/3 ) 1/6 d) 1/12 !
96. . .  LLLLES O
| x4 (2 I
I Forx > 0, l]_r}’{l] ((sm x)MVE 4 (x) ) is :
I a) 0 b) -1 o)1 d) 2 I
: 97 41, :
I The value of lim (ﬁ) * is equal to I
I x-s00 \3x+2 I
I a)g~t3 b) e~2/3 c) e’ ! d)e? 1
| i A g oo odw N I
I 98. il_l:%;sm 1 (sz') is equal to "
: a) -2 b) 0 ¢) 2 d) o -
| 99, . 2sin*3x. ]
I ilﬂT_ is equal to i
: a) 0 b) 1 c) 18 d) 36 -
1 100, ... a*+a -2, I
I LI_I}E—XZ is equal to 1
: a) (loga)? b) loga ) 0 d) None of these :
I 101, _ (1, when x is rational ; ; 1
| Let f(x) = {D, when x irrational’ then ,]r]—r:% flx)is 1
: a)0 b) 1 1 d) None of these :
| ik .
| 102. = g =\, 1
| Forx € R xll_]"g (E) is equal to 1
: a)e b)e™! &) ™ d) e® :
: 103. The value of}i_l)roloxcos (ﬁ) sin (ﬁ) is :
: a) i b) r c)1 d) None of these :
I 2 4 I
1 I
1 I
| I
| 1
| I
| 1
| I
| I
| 1
| I
| I
| |
| |
l I
| 1
| I
| 1
1 I
| 1
| I
| I
| I
| 1
| 1
| I
| I

d) None of these

d) None of these

d)ja=1and b =2

o o o)
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x—-2

f(x) _ m,lfl’ ER-— {1, 2}

2, if x=1
1, if x=2
Then lim wis equal to
x=2 x—2
a)o b) -1
108.

a) 25 b) 26

Yt fla)g(x)—fla)—gla)f(x)+g(a)

x—a glx)=f(x)
a) 4 b) 2
110. . Bimx .
The value OfJIrIEé Nl is
a)1l b) -1
111. (a+h)? sin(a+h)—a?sina is

The value of lim
h—0 h

a) 2asina + a® cosa

b) 2asina — a® cosa

c) 1

Let f: R = R be a differentiable function such that f(3) = 3,f'(3) = %, Then, the value ofiing—’—gm

c) 27

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

= 4, then the value of k is equal to

c) 1

c)] 0

c) 2acosa + a®sina
2f(x)-3f(2x)+f(4x)

1
d) —=
]2

@ a3ar
=

d) None of these

d) 0
d) None of these

d) None of these

| I
1 I
| I
| I
| I
| I
I I
| |
| |
| 1
I I
1 I
| I
| 1
| I
| I
| I
| 1
1 1
1 1
| I
1 I
| I
| 1
| I
| I
| I
| 1
| I
| I
| 1
| I
: 112. If f (x) is differentiable function and f"'(0) = a, then chma = is equal to {
: a) 3a b) 2a ¢) 5a d) 4a !
: 113. The value of lim cx+|0g{1+x2]—(1—x)_z is equal to !

Xx=0 X I
: a) 0 b) -3 c) -1 d) Infinity -
i 114. If for some real number k& 1
: lin"é kx cosec (x) = lin&x cosec (kx), then the possible values of k are :

X+ X
' a)1,-1 b) 0,1 c) 1,2 d) 0,7 '
| Il 1
1 115. The value of lim = is 1
I x=0 X I
| a)l b) -1 c) 0 d) None of these I
I 116 & 2 .- m l
I 'glcl_lféx sin—, us 1
: a)l b) 0 c) Non-existent d) oo :
i 7. The value of}i_’nulo (;j:i::) is E
b b) 0 ) 1 4
| a) — d) = I
| ) a _ ) ) 5 i
: 118. If f(x) is the integral function of the function mm;;:'m, x # 0, thenlim f'(x) is equal to :
: aj0 b)1 c) -1 d) None of these {
IO w1 !
: The value OFJLn;O (3x+4) ,is :
I a) e 2/3 b) e /3 c) e ? d) e? I
| & I
120. ;. (+x)%-1 .
: Ll_l}'é a1 S equal to :
! a) 8 b) 6 c) 4 d) 2 !
| 121. The value of lim M, is I
| x—m/4 1-sin2x 1
| 3 ﬁ 1
| a)—= b) == s d)v2 I
i V2 3 V2 |
: 122. xlir_nm(Sx + v9x? — x) equals :
: a)1/3 b)1/6 c) -1/6 d)—-1/3 {
| I
| |
| I
| I
| I
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| I
1 I
| I
i E
DX _ %X
| 123 =" s equal to 1
I x—=0 x I
| a)l b) 2 c) 4 d) 5 [
| - Y = e 1
| PP Lets = Jim S 5 0,1f L s finite, then I
1 = I
I 1 1 1 1 1
= paa— b =1L=— =3,L=— d = ‘l. Fp—
: aJa=2,L o1 Ja=1,L =2 cJa=3,L 37 )a L 3 :
I 125. Iin"l%:rclog‘.3 (sinx) is equal to 1
X—
: a)-1 b) log, 1 c)1 d) None of these {
: 126. The value of lirg|+ ™ (logx)™,m,n. N is :
X—
| a)l b)ym/n c) mn djn/m |
I S I
: 127 The value of lim w is equal to :
x—oon
| a)0 b) -1 c) 2 d) None of these I
: 128. l‘ing(cosec x)1/1°8% j5 equal to :
: a)o b) 1 c)1/e d) None of these :
: 129.1f f(1) = 2 and f'(1) = 1, then value 0flin‘1%is :
x= o
: a)-1 b) 0 01 d) 2 :
I 130. The value of lim 2-2221=25%) 4 1
I x=0 x I
| 1 1 1 1 I
a)— b) — c) — d) =
! )3 )5 )s )5 !
I 131. The value of lim x3/? (Va3 + 1 —Vx? —1),is I
I x=e I
1 a)l b) -1 c)0 d) None of these |
| X _ il I
| 132. If lim ax xﬂ = —1, then a equal to ]
| x=g X —a I
l aj 1l b) 0 c)e d) (1/¢e) I
J 133. i (2041 _ 1
: ]fll_};l‘é[xz+l—(ax+b)}—2, then :
I ala=1b=1 bla=1b=2 cJa=1,b=-2 d) None of these i
| 134. e —cosx 1
[ lim ———is equal to I
I xR 1 3 I
aj0 2) 1
| } ) ¥ D3 :
| 2 2 1
135. 12 22 n? \ .,
: ?!I_'h;lo T =t +—1_n3) is equal to :
1 1 1 1 1 I
a) = b) —= c) = d) —=
: )3 | )3 '% )% 1
I 136. im 222 i equal to I
I I—)-; s5inx l
| 1
1 C} 2 1
| a)\V3 b)— d) = I
: ) ) e ) 5 :
I 137. The value of lir%w, is I
| = I
1 1 1 d) None of these
! a) = b)= s ) :
8 2 4
: 138 lax®+bx+c| I
1 " Let a and B be the roots of the equation ax? + bx + ¢ = 0, where 1 < a < f.If lim ———— = 1, then i
| x—m axZ+bx+c "
1 aJa<Oanda<m<f bla>0andm>1 cJa>0andm <1 d) All the above 1
| 139, 1y, X1 !
I - lim is equal to I
I x—=1 xT=1 ) 5 1
| . = = £ I
I a) — b) = c) " d) s "
| I
| 1
| 1
| 1
| I
| I

o o o)
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140.

1 g at g
2) 5 (@—p) b) —= (@~ §)?
141. lim L%:] is equal to
a) log, 2 b) log, V2
. X .
142. Ll_l:la (Tm)ls equal to
a)0 b)1
143. 1 lim 2220080 — &, the value of k is
a) 0 b)-1/3
. c+dx
13, Ifa, b, c,d are positive, then lim (1 E ) =
x=o a+bx
a} E:I,fb b] ec"'ﬂ
145. x? 2t d
The value of lim (mt—t) is
x—=0 xsinx
a) 3 b) 2
146. 1im 222 is equal to
xX—oa
a) o b)1
147. “n‘éxcos x-;ln:g{l-bx} equa]s
X =
a)1/2 b) 0

: 1 -1
148. Given that lim ¥=1M
n—ro

mn

a) =% by ‘|2
e e

149. Jjm 205 equal to

x=0 X

a)1 b) 0
150. 2gin(2)-

The value of lim {fi“(x)_"}, is

X—o0 1-|x|
a)o b) 1

15LIfl; = 1m (x +1xD. L = lml (Zx +|x])and l; = ]|m

:1}11{!2{13 b)£2<:I3<-.'1

x+3

Ia& 3!]_,”; C—i) is equal to

a)l b] e

2 4
153. llll‘l —i]1 - cm— = cos— + cos—cm —] is equal to
1
a — —
) 32 b) 256

154.

Iff(x) = ﬁ" ~I% then lim f(x) is

a) o b) e
155. - tanZX |

The value of l;n}(z —x) " 2 isequal to

X=
a) e"2/m b) e!/™

156. lim r™ = 0, then r is equal to
n—oo

4 5
i 153
OF )3

NS
=l

Let @ and g be the distinct roots of ax? + bx + ¢ = 0, then lim

X (x—a)?

c) 0

c) log, 4

c) 2

c) 2/3

C] B(c+d)m+b

c) 1

c) 0

c)1

- 2(]0g2+—) lim = [(n + 1) (n + 2)*.

k
9 ()
e
c) positive infinity

£) = 1

L. R ;z then

) la<l, <4

c) e?

C) —
}16

c)1

c) e?/™

c) 2

1—cos(ax®+bx+c)

is equal to

Z
d) = (@ - p)?

d) 2

d)o
d) Does not exist

d)—1/2

(4 n)kMM s

d) does not exist

d) None of these

A <l; <,

d) e?

]—m

d) None of these

d) e~/

d) 1
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157.

158.

159.

160.

161.

162.

163.

164. |;

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

I

I

I

E

The value of lim 55 s 1

i I

a) log5 b) 0 c) 1 d) 2log5 I

. +1-cosZx , |

LI !

a) A b) -1 c) 0 d) Does not exist i

The value of}i_)ngo a® sin (%) is(a>1) :

a) bloga b) alogh c) b d) None of these :

: x3 Y |

i (3x2-4 - 3x+2) is equal to 1

1 1 ) 0 2 !

a) —=— b) —= d) - |

) -3 )5 )5 !

e*’ —cosx I

li_r:%x—z‘is equal to E

a) 3/2 b)1/2 c)2/3 d) None of these 1

ﬂ1fx+a1fx+_“+ﬂ1,n’r 1 |

The value of lim [#} ,is 1

x—oo n 1

ta++a ]

a)a; +a;+-+a, b) eftézttan e e . d)a; az .....ap :

The value of lin&fi—nz—x%cfx;l is :

1 1 1

a)1 b= s d) 0 -

2 2 I

IUTI sin4x is 1

x=0 1—VI=¥ I

a) 4 b) 8 c) 10 d) 2 :

. oxfoax+

I

_'!cl—l}} iy ¢duals -

a)3 h) 0 c) -3 d)1 :

The value of lim Va?x? + ax + 1 — Va?x? + 11is 1

X—00 l

2 1 b)1 c) 2 d) None of these :

2

iiné(—l)["'], where [.] denotes the greatest integer function is equal to :

a) 0 b) 1 ¢) -1 d) Does not exist '

ii_%% is equal to {

a)-1 b) 0 ) 1 d) 2 :

. x+ay* 2, I

The value nfan; (m) is i

a) 0 b) 1 c) e? d) e* '

If @ is a repeated root of ax® + bx + ¢ = 0, then chirré % i }

a) 0 b) a )b d) ¢ :

The value of lim w is I

x—0  x? I

a) 0 b)1/2 ¢) 2 d)e :

407 40115

a) 16 b) 24 c) 32 d) 8 !

If f:R — R is defined by f(x) = [x — 3] + [x — 4] for x € R, then J{llzy_f(x) is equal to 1

a) -2 b) -1 Q0 a1 -

The value of lim {x + (x — [x]?}, is :
X

a)0 b) 1 c) 2 d) 3 {

I

1

1

I

I

L--------------_------------------_------------------------J

Get More Learning Materials Here : & m @) www.studentbro.in



T D S M N S SN N B B NN SN SEE N SN BN BN NI NS B EES SN SN SN N BN BN NN BN BN NN NN BN BN ST NN NN SN SN N NN BN NN BN SN N B B BN B

175. 2 liia
The value of lim (x +2x+3)‘”+z.i

x—on \2x3+x+45
a) e'/?2 b) e/
176 i e::_esmx .
LI_TJ [ e ] is equal to
a) -1 b) 0
177. The value of lim (log, 2x)108x5 jg
a)5/2 b) elogz5

a)l

b) 2
3

179. _(x*-3,2<x<3
]ff(x]_{2x+5, 3<x <4

a)x?—T7x+3=0
180. infs
fi) = {xsm(x),x +
0

0,x=

0 2 i
Then, Jl{‘.l_l}{]j}((x)

a) Isequaltol
181. The value of lim

X=4=1T sinx

a) Is equal to 1

|x+|

b) Is equal to 1

ag
a) Is equal to (—1)™
185, li (A+x)(1-22)(1+x ) (1-x*)..(1-2*™)

The value of hm ,where x<—1is

178. Let f: R — R be appositive increasing function with IlITI

b) x? —20x + 66 =0

b) Is equal to —1

182. et f(x) = === The value of]m;f( )= ’;(3)
X+ =
a)0 BYem
9
Xl _ i+l
183. The value of lim L, is
xX—=oo 5X_7¥
a)5 b) —

184.1fA; = "_“‘,5—12 Lnandifa; < ap < ag < -
b) Is equal to (—1)™*!

c)1

c) log5 /log?2
f(3x)

C} E

the equation whose roots are iir?_ f(x)and “’}L f(x),is
xX—+ Xl

c) Isequalto 0

c) Isequaltom

1
C] ——
) 3

c) 7

Jm e o (e () (i 1S equal to
a) *"Cop b] 2”(7". c) 2. *Cap
186.
1
a)o b) 1 02
187, If f be a function such that f(9) = 9and f'(9) = 3, then 11m . J_)
a)9 b)3 c) 1
188. Let f(x) = ]lm then
_ 1, |x| > 1
_(1]x] <1
D) £ ={_} ey o 1
c) f(x) is not defined for any value of x
d) f(x) =1for|x| =1
-X_ =1
189. jjm £ - = —is equal to
xr—1 x—1
1 1
a} 2 b) —= c)1
190.

) = 1. Then, 11m f{x}

) x2—17x+66=0

< ay. Then, lim (4; A; .. 4),1<m<n
X=dm

¢) Isequal to (—1)™1

d) None of these

d) None of these

d] elogs 2
[2) i equal to
d) 3

d)x?—18x+60=10
d) Does not exist
d) Does not exist
1

d) =

) 9
d) =7
d) Does not exist

d) 2. *'c,
d) i
n!

d) None of these

d) None of these
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191.

192.

193.

194.

195.

196.

197.

198.

199,

200.

201.

202,

203.

a}% b) _% c)1 d) None of these

Ifa = min{x? +4x + 5:x € R}and b = };i i 29 , then the value of ¥7'_, "C, a” b"7, is
a) 2n b) 3" g) 2+l d) 2n-1
If0 < x <y, then lim (¥* + x™)"/" is equal to
n—oo
a)e b) x c)y d) None of these
iin%(log ex)/198% js equal to
a)e™?! b) e c) e? d)o
2
If lim [ax - ﬂ} = b, a finite number, then
X =00 x+1
a)a=1b=1 b)a=0b=1 a=-1,b=1 d)b=-1a=-1
The value of lim — _fx“ﬂu;t)dt
a) 0 1 1
b) — c) — d) —
] 12 ) 24 ) 64
For the function
(x) = lim log(2+a)#= sl Which of the flowing is true?
f 1 D) g

a) J||111_ f(x) does not exist

b) :cllﬁl f(x) does not exist

¢) Both limits existand lim f(x) = lim f(x)
x=1" x—1t

d) Both limits existand lim f(x) # lim f(x)
x—1- x—=1t

J.zxx e L.
i]m e equals
a)o b) oo c) 2 d) 1/2
The value of
“"}2 tan®x (V2sin?x + 3sinx + 4 — Vsin? x + 6 sinx + 2) is equal to
X
1 1 1 1
el b) — — d)=
U3 )T I )5
AL
Jim (m) s
a) 1 b) e c) e? d) e?

IF f(x) = cot™![(3x — x*)/(1 - 3x%)] and g (x) = cos'[(1 — x?)/(1 + x*)], then lim ﬁ(u <a<

gla)
é) is

a) 3 b]l ¢) 3 d) None of these
2 2 2
x%, x€Z |
Let f(x) = k{f ;4) . Then, lim £(x)

a) Existsonly whenk =1

b) Exists for every real k

c) Exists for every real k exceptk = 1
d) Does not exist

The value ofhmﬂ
x—=Dxsinxcosx
a) 2/5 b) 3/5 c) 3/2 d) 3/4
) X +sinx
lim |——=
x—eo ,‘x —COSX
a)o h)1 c) -1 d) None of these
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Let f(x) be twice differentiable function such that f"(0) = 2. Then, ]in{]}
X—

x2

| I
1 I
| I
i E
I 204. 1t js given that f'(a) exists, then chim i‘ﬂ“’:_“zﬂﬁ is equal to 1
I ., R - 2 ) ; I
| 2) f(a) - a f'(a) b) f'(@) Q) '@ d) f(a) +af'(a) |
: 205. }Ii"% sin{a+3h)—-3 5|r|(a+'::1}+3 sinfa+h)-sina is equal to :
: a) sina b) —sina c) cosa d) —cosa :
| : XyaXiaxy. . eniy /X 1
I 245 lin{}{%} is equal to 1
I . I
I a) (n)" b) (nHV/n c) n! d) Inn! I
! 207. - I
! The value oflimwi 1
| x—0 xsinx 1
: a) 3/2 b) 1 c) -1 d) None of these f
2 -3 2(2x+1 — ;
: 208. Iff(x)= E,g(x} = 'j? and h(x) = _x}+§t1)2' then chl_r'r;{f (x) + g(x) + h(x)},is :
: a) -2 | b) -1 c) —2/7 d)o :
| 209. jIci 1 l%] is equal to 1
| o i I
l a) 3 b) 2 c) -1 d) 4 I
| 21055 ]im PESD08C20 _ e he value of k is '
X
: a) —2/3 b) 0 ¢) -1/3 d) 2/3 |
2 x
: 2L, The value ofjlinc]Q (E) is given by {
: a)o b)1 c) —1 d) None of these :
| x 1
I 212. lim (x:;::;) is equal to I
I X—+oo l
I a) et b) e? c) e? d) e I
: 213. 1f G (x) = V25 — xZ, then ]in}%ﬂhas the value :
| 1 ’“ |
1
: a) Nor b]E c) —v22 d)-1/5 :
1 1
214, .. —1 (1= |
: Llﬂ} cos (_l—x ) is equal to :
! a) = b) = Q= d)= '
: 3 6 2 4 :
| 215, limLUI(E—_H is equal to I
I =1 logx I
I a)l b) 0 c)e d)e ! 1
I 216. 3sinx —v3cosx !
| ]il’(; I
: X bx —m :
1 1 1 1 1
I a) V3 b) == -7 d-3 ]
| 1
| 217. Let f: R — R be a differentiable function such that f(2) = 2. Then, the value of 1
| 3 I
I lim f;(x}%dt, is I
| % I
| a) 6f'(2) b) 12f'(2) c) 32f'(2) d) None of these i
1 218. sec? x 1
| Iimlz—r{?rm—requals !
| = o !
8 2 2.
: a)=f(2) b)=f(2) 9=1(3) Q)4 (2) :
: 219. x=sinx :
" If f(x) = ’m, then }!11210 f(x)is i
: a)o b) e c)1 d) None of these :
| 220. 2f(x)-2f(2x)+F(4x) . 1
I s I
| 1
| |
| 1
| I
| I
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a6 b) 3 c) 12 d) None of these

221. The value of lim <=<05%
x-mfz (m-2x)

a)1 b 1 c) 16 d) None of these
]_
16
+3
222. The value of lim (x—”)x ,1is
X—o0 x=1
a)e b) e? c) e* d) 1/e
223 The value oflzm Vf: is
a) 2/9 b) -2/49 ¢) 1/64 d)-1/56
224. lim VXT+l- \.fx3+1 sanals
x—=m \-'x +1-— x 41 q
a)l b) 0 c) -1 d) None of these
225. . i . ] . ;’(x} atdar .
Let f: R — R be a differentiable function havingf(2) = 6, f'(2) = ( ) Then, 1 Tls equals
a) 18 b) 12 c) 36 d) 24

226.1f g(x) is a polynomial satisfying g(x)g(y) = g(x) + g(¥) + g(xy) — 2 for all real x and y and g(2) = 5,
then lim g(x) is
x—3
a) 9 b) 10 c) 25 d) 20
227 g 1—cot? x

x—/4 2—cotx—cotd 3’ N
11 3 1
a) — b) = Q= d) None of these
4 4 2
228. If [x] denotes the greatest integer less than or equal to x, then the value of]irr{{l —x+[x—1]+[1—-x]}
; lin

is

a)0 b) 1 c) -1 d) None of these
229-@ 1% 2, then (a, b, ¢) is

a) (2,-4, 2) b) (2,4, 2) c) (2,4,-2) d) (2,-4,-2)

2oy

230. lim,—fx';x—e'—is equal to

x—1 3x3-3x2+2x-2

a)1l b) 2 c) -1 d) -2
231.

1[in{;ln( x + vx 4+ vx —x) is equal to

a) ¥ b) 0 c) 1 d) None of these

x+4
232, The value of lim ( +6) .is
x—oo WX+1

a)e b) e? ) et d) e®
233 Leta and p be the roots of a x* + b x + ¢ = 0, then lin&%ﬁ;mls equal to

a) 0 it ) a? a?

b]f(ﬂf"ﬁ)z CJ?(R“ﬁ)z d]“—z'(ﬂ*ﬁ)z

234. :Llné(‘l — ax)Y* is equal to

a)e @ b)e c) e? d)1
Z35. -0 _ -a ;

]frlll_.m PRI then the value of a is

a)0 b) -1 c) 1 d) 2
236. VRZ+1+yT |

The value of rll_r)‘];lﬂ T S

a)o b)1 c) —1 d) None of these
237. The value ofhmv,_ ,._IS

a) 10v2 b) 400 c) —o0 d) Does not exist
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238 27 (n?+5n+6)

lim e rs, 1S equal to
a) 0 b) 1 c) oo d) —oo

o1
&l Iff(x) = {x SIS RS ﬂ, then lim f(x) is equal to
0 x=0 X0
a)1l b) 0 c) -1 d) None of these
240, i log(x—a)

is equal to
x=0 |Clgl:€'x—8r"] q

aj0 b) 1 c)a d) Does not exist
o 4
241 The value Ufjli_,m (;TD ,is
a)0 b)e™? c) e ? d)e?
242. ii_% [ﬁ%;x-z.l is equal to
a) 2log3 b) —(log 3)? c) —2log3 d) (log 3)?
243. %4 g=¥ g /X
iin"é (EJF—;—Z) is equal to
a) el/2 b] El,M C] eljb d] 6,1,!12
1/x
244 The value of lim (% —tan~! x) is
a)o b) 1 c) -1 d)e
245 . " l—co_s{x—l}
The value of lim {M] Ged)s , 15
x—-11 x%+2x+3
a)e b) e'/? c) 1 d) None of these

o 3xP+axda-7 ;
246 | ————exists, then a is equal to
x==3 Xc+2x-3

247. . 4 \3r-1

Jlim (1 4 ;) is equal to

Ahes b) e~ c) e* d) e
i oo T8 o d o 8 o

?![[,E]n {1-)—;2 + 1—n? 2 1—n? =+ + 1—?’12} 15 Equal to

a) 0 b) —1/2 ) 1/2 d)1
2449, li xtan2x—-2xtanx ,

r

m—
=0 (1—cos2x)?

a) 2 0 ) ¢) 1/2 | )
n+l_ 4 en+l
250. AL@% is equal to
3 4 20 d) o
a) = b) —— )
) 5 ) 7 ) 7
251. . xI-4x\ "1 x+V2x v\ H .
The value ofjlrz_r’ré{{xg_a) —( — _\E—v’i) is
a)1/2 b) 2 c) 1 d) None of these
252. ]f%iﬂj{ x2—x+1—ax— b} =0,then
1 1 1
a)a=1b=x ba=1b=—= a=-1b== 9y Nansef i
2 2 2
253 1. (2x=3)(3x-4) .
i]—m: (#x—5)(5x-6) equalts
1 b) 0 1 3
el = d)—
10 45 )
254. The value of lim 2202004 ;o
h—0 h?
a)l b) -1 c) 0 d) None of these
255. The value of lim x'/* equals

X—oo
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256.

257.

258,

259.

260.

261.

262.

263.

264.

265.

266.

267.

268.

269.

270.

271.

272.

a)0 b) 1 c)e

The value of lim m, is

x—qalog(e*—e®)

a)l b) =1 c)0
Ifa; =1landay,; = %,n = 1and if lim a, = q, then the value of a is
n Ti—0o0

a)\2 b) -2 c) 2
]”inax(1+ar:asx)—bsinx =1, thena, b are

x—+

1 3 53 o 3
a)—,—— b)—=,— c) ——=,——

)2' 2 ]2'2 ) 2’ 2

The value of
fim |cosec™(sec a)+cot™ (tan a)+cot™ cos(sin~! a)] i
a0 a
a)0 b) -1 c) -2
i a b 2x
]fi"g (1 + - + F) = ¢2, then the values of a and b are
a)aeRbER bJa=1,beR c)a€ER,b=2
3
sinx—x+—
The value Of}cji% {qux%} is
a)0 b)1 c) 1/60
Let f(2) = 4 andf'(2) = 4. Then, lin%% is given by
X= ot
a) 2 b) -2 c) -4
Let f: R — R be a differentiable function andf (1) = 4. Then, the value nglcin} —ﬁx_—l—dt. iff'(1)=2is
a) 16 b) 8 c) 4
n i
If0 < a < b, then lim 222
n—o at-b
a) Equals 0 b) Equals -1 c) Equals 1
The value lim (Smx)m, is
x—qa \sina
a} esina b] etana L‘} ecota
Ifx; = 3and x4 = +/2 + X, n = 1, then lim x,, is equal to
T—on
a) -1 b) 2 ) Vs
: 2h+2+h2)=F(2) . i '
Lﬂﬁ‘ given that f'(2) =and f'(1) = 4
a) does not exist b) is equal to -3/2 c) is equal to 3/2
2 l,fxz
The value of lim ﬁ;) ,is
x—0 W143x
a) e? b) e c) e !
g =12y _ an-1 (2
The value ofll_)n;x [tan (x+2) tan (x+2)} is
a)l b) -1 c) 1/2
5 bxi
a)3 b) 6 c)9
The value of rlll'l;j cos (%) cos G) Cos (ﬁ) ...COS (%) is
sinx x
a)1 ) o Q) —
X sinx
The value of lim (Siﬂ)"“’”, is
x=0 x
a)et b)e c) 1

F(x)

d)e!

d) 2

d) None of these

d) None of these

d) 1
d)a=1b=2
d) 1/120
d) 3

2t

d) 2

d) Does not exist

d)1

d) 3

d) is equal to 3

d) None of these

d) —1/2

d) None of these

d) None of these

d) None of these
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273. - sin{ij .
The value of lim ——%, is
x—( Ssinx
a)1 b) 0
274 1£ £(1) = 1, f'(1) = 2, then hm” s
a) 2 b] 4
275. Jjm 2 i
x=0 7x-|x|
a) 2 b)1/6
276. Lot f(x )— imf)is
a) 0 h) Does not exist
277. The value Ufjl(im M is equal to
a)1/5 b)1/6
278. el
|lmm is equal to
a)o b) 1
E S el | e
279, The value ijlcl_l:% Vi+sinx=31 :;m)cI is
2 -2
a) = b) —
}3 ) 3
n
280- The value of lim (cos 5) .18
T 00 mn
a)e bye !
281. o PO — . f(x)-3
If f(9) =9, f'(9) = 4, then !{1_r)1‘1?—\.l§_3 equals
a) 4 b) 0
282y i ,(m < n)isequal to

x—=0 (sinx)™

a)l

b) 0

c) 1/2

c) 1

c) 0

B

) 1/4

c) Does not exist

c)

c) 1

c) n/m

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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LIMITS AND DERIVATIVES

: ANSWER KEY :

| |
| I
| |
| |
| I
| I
| |
| |
I I
| |
| i
| i
| I
| |
| I
| I
| |
| |
| |
I |
| I
: 1) ¢ 2) d 3) ¢ 4) al145) ¢ 146) ¢ 147) a 148) ¢ :
I 5 d 6) ¢ 7) ¢ 8) b|149) d 150) a 151) b 152) b I
l 99 b 10) ¢ 11) b 12) b[153) b 154) ¢ 155) ¢ 156) a :
| 13) b 14) d 15) ¢ 16) al157) a 158) d 159) ¢ 160) d I
: 17) a 18) ¢ 19) ¢ 20) al161) a 162) d 163) b 164) b :
I 21) ¢ 22) ¢ 23) ¢ 24) d|165) a 166) a 167) d 168) a |
: 25) a 26) 27) b 28) b|169) ¢ 170) b 171) b 172) ¢ :
I 29 b 30) a 31) ¢ 32) a|173) ¢ 174) d 175) d 176) ¢ I
! 33) a 34) b 35) d 36) al177) b 178) a 179) ¢ 180) ¢ :
I 37) ¢ 38) b 39) ¢ 40) bl181) d 182) d 183) < 184) d |
l 41) d 42) ¢ 43 b 44) d[185) a 186 a  187) b  188) a |
I 45) ¢ 46) a 47) ¢ 48) ¢|189) b 190) ¢ 191) b 192) ¢ I
1 49) d 50) d 51) ¢ 52) al193) b 194) a 195) b 196) d -
I 53) b 54) a 55) d 56) a|197) d 198) ¢ 199) b 200) a I
I 57 b 58) b 59) a 60) a|201) b 202) ¢ 203) b 204) a -
I 61) 62) b 63) a 64) c|205) d 206) b 207) b 208) ¢ I
l 65 a 66) 67) d 68) c¢|209) a 210) d 211) b 212) a :
I 69) a 70) d 71) b 72)  b|213) a 214) a 215) a 216) b I
1 73) b 74) a 75) a 76) a|217) ¢ 218) a 219) ¢ 220) a :
I 77 78) ¢ 79) b 80) c¢|221) b 222) ¢ 223) d 224) b I
1 81 b 82) a 83) d 84) al|225) a 226) b 227) b 228) ¢ :
I 85 86) a 87) ¢ 88) d|229) a 230) a 231) a 232) d |
1 89) 90) d 91) a 92) al233) ¢ 234) a 235) ¢ 236) d |
I 93) d 94) a 95) ¢ 96) c|237) d 238) a 239) b 240) b i
1 97 b 98 ¢ 99) ¢ 100) a|241) ¢ 242) d 243) 4 244) b |
I 101) b 102) ¢ 103) b 104) b|245) d 246) a 247) b 248) b i
1 105) ¢ 106) c 107) b 108) c¢|249) ¢ 250) ¢ 251) a 252) b |
| 109) a 110) d 111) a 112) a(253) d 254) b 255) b 256) a I
: 113) b 114) a 115) d 116) b(257) a 258) d 259) ¢ 260) b :
I 117) ¢ 118) b 119) a 120) c|261) d 262) ¢ 263) a 264) b I
I 121) a 122) b 123) a 124) a|265) ¢ 266) b 267) d  268) a :
| 125) b 126) a 127) a 128) ¢|[269) ¢ 270) ¢ 271) b 272) a I
: 129) ¢ 130) d 131) a 132) al273) b 274) a 275) d 276) b :
! 133) 134) d 135) d 136) a277) b 278) d 279) a 280) ¢ :
, 137) a 138) d 139) b 140) d[281) a 282) b ,
! 141) ¢ 142) b 143) ¢ 144) a :
| |
| |
| |
| I
| |
| I
| |
| I
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LIMITS AND DERIVATIVES

1

(c)
We have,

. V1—cosx?  /2sin?(x2%/2)
lim ——— = lim————

x-0 1—cosx  x-0 2sin?x/2

sinx?/2

1 G5 e
- ﬁll—r'% (sinx,f'z)z % {xZ/x‘].} =2
x/2

(d)
Jimo {100 + g(0) = lim {10x) + g(x)}
= (5.81) + (5.81)

=6+5=11
()
o FER)=fx) . f(xf).2x=F"(x)
Here, lm  G® — % F@
O _ _
f'(0)

(@)

T E_ -1 x
Lety = ;1_1’1”10 (2 tan x)

1 T .-
~logy = J!Lngo;mg (E — tan x)

—tan—1 l e
= logy = lim logln/2-tan " % [— form

x—+oo x 5
= logy :l‘_ﬂ% [Using L' Hospital's
Rule]

2x

. (Hx:"]2 5 " PP
= logy :j}_{g[ : ] [Using L' Hospital's
Rule]

. —2x o

:logyz}l_l;g1+x2 =0=y=e"=1
(d)

We have, f(1) = g(1) =2

i FDIC) = F@Ig(1) = (1) + gD
x=1 f(x) —g(x)

_ i 2000 = 2 ()
=1 f(x) — g(x)

=lim -2 = -2
.

+1

6

: HINTS AND SOLUTIONS :

(©)

We have,

log,a xlog.b =log.a

}i_'n;‘g{log(n-].} n.logy(n+1).logmeny(n
+2) ... log 1y (n*)}

= lim {logn_1) n*}

i _logo n*
= lim —————
n-wlog.(n — 1)
log., n

=k lim —————

ns® logg(n — 1)

. 1/n . . T
= k?%[r':;so e [Using L' Hospital's Rule]
n—1

=k lim =k

n—wm
(c)
124224324+ 4 n?
im -
o n"}

. En
= lim =

n—eo 1

= i nn+1D02n+1)
N nl_l"i;) 6n3

| 1 1
= lim —(1 +—) (2 +—)

n—ow 6 n n

Lk
i
(b)

cot? x
; - . g X
lim(cos x)*°Y ¥ = lim (1 — 2sin? —)
x—=0 x—0 2

i . X
~lim 2sin®=cot? x
=0 z

=€
. . ox cos? x
-lim Zsin®sx——p——p
— x=0 2 4sin*zcos’s
—ilrn CUSQI
=0 2 cog2s
o x—=0 2 cos 3
1
=g 2
. X — ehx
lim
X—0 x
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(a+h)?sinfa+h)=-a?sina
h
. [a*{sin(a + h) — sina]}
= lim
h—0 l h

Here, lim
h—0

ax ax)* bx hx)*
:,im(”?*%”f---)‘(”Tf%’“--)
x—0 X
=a-—b
Alternate
, eru:_ebx . aeax_bebx
AR B
10 (¢

h

hl . h
a®.2cos {{1 +;] .sin>

= lim =
h=0 el
‘2

+ Airr{n)(Za + h) sin(a + h)

=a?cosa+ 2asina
11 (b)
. w
sin—

x=0 x=0

12 (b)
We have,
lim (sinx)tn*
X-m/2

x

= lim {1+ (sinx — 1)}!an*
x—=mi2

lim (sinx—1)tanx

= ex—,rr,fz
lim_(smx_i)sinx
= px—m/z\ €OSX
sin x—sinx iy Sinzx-cosx a
. er—m;z COsS Y — eX—'TTr'Z =sinx = 8—_1
14 (d)
2x 2 2x .2
_Jyxe¥de [ e d(x)?
lim —_— = lim e
Xx—oo e'1x ] 26"‘35
242X
[e*'],
= lim —a—
r—oo Ze‘lr)‘.'
2
I et —1
= 1iim -
x—ooo  Padx?
I (1 Al ) 1
= 11m —_—— = —
X—00 2 84.'[2 2
15 (9
. 2
2 sin (’;)
lim xsin(—] = lim =2
x—oo x x—co l(ﬂ)
2 \x
16 (a)
tan(x%-1)

We have, lim
x—=1 x—-1

. sec*(x? —1).2x
= lim
xX=1 1

[% ﬁ“om]

Get More Learning Materials Here : &

. h{2asin(a + h) + hsin(a + h)}

" - H .
lim x? sm(;) = limmx. EI =0(1} =0

=1

17

18

19

20

[using L’Hospital’s rule|

= 2.sec?(0) = 2
(a) ,
_ (@ +1, f(x) #2

infx+1, x#
> glf)] = {smgx x=xnnmr

RHL= lim g[f(0 + h)]
= lim(sin*h+1) =1
h=0
And LHL= lim g[f(0 — h)]
= lim(sin*h+1) =1
h=0
lim g[f(x)] =1

(c)
. 1+sinx —cosx +log(1 —x)
lim =
x—=0 X
x:i xz
14 (x -S4 )= (1-54 )
2z 3
—(x-Z+Z+

= lim =

X0 X

3
—xT+ higher power of x

= lim z

x=0 X
sl +0= -
s -
(c)
. tanx -1 0
lim ———— [ﬁ frc-m]
X== X—=

Applying L'Hospital's rule,
. sec? x
x-g 1

(a)

Given, ii_,rgjf(x)=l
ax+b
x+1

= lim =

xX—wo

= a=
Also, l’l_l}'l%f(x)=2
o ax+b
= lim =
x=0 x+1
= b=2
Now, f(—2)=
_T2t2_
T -2+1
()

. . x241 _
Given, ;ll—on;)(xi'l —ax — ﬁ) =0

al(—2)+h
(-2)+1

b o o e e e e e e e e e R e e e M e R R S M M S M e S S R e S S G M M M e R R S e R e S M M R M e e R

@g www.studentbro.in



T D S M N S SN N B B NN SN SEE N SN BN BN NI NS B EES SN SN SN N BN BN NN BN BN NN NN BN BN ST NN NN SN SN N NN BN NN BN SN N B B BN B

22

23

24

25

26

. H1—a(xF+x0)-plx+1) _
= ;l]_{%( x+1 ) =N
o {2x—a(2x+1) - (1)
= A;]n;o 1 -

[by L’ Hospital's rule]

If this limit is zero, then the function
2x—ax+1)—-p=0

or x(2—=2a)—(a+p)=0

Equating the coefficient of x and constant terms,

we get
2—2a=0 and a+f=0
= a=1, f=-1
(<)
P nql/n
; n nyl/n _ . £ -
lim (¢" +p") qu'_‘ﬂo[”(q)l q
(c)
We have,
i g f(a) — gla)f(x)
xl—r*?! x—a
= lim LGOI [y 1 Hospital’s Rule]
=g'(a)f(a) —g(a)f'(a) = (2% 2)— (—1x 1)
=5
(d)
I xf(5) — 5f(x)
in ———eoe
x5 x—5
5)—5

I ORt (o NS
=7—5.7=7—35_ -28
(@)
We have,

(FOOP + 1,if f(x) = 0,2
g(f(x) = 4,if F(x) = 0

5,if f(x) = 2
5 _Isin?x + 1Lif(x) #nm,nez

g(F @) =" g ity =nmnez

; ; = T aiing =
ZQLI_I)I;l}g(f(I))-—}c]_I}},Mn x+1=1

(<)
1i li ( a+. 4 a)
im z425 ...z, = lim (cos— 4+ isin—
n—w 4=a " n—co n? n?
2aa @ 2a na
X cos-—2—+tsm—5 (cos—g
n n n

+ isin%)
n
= lim [cols {5 (1 + 2+ 3+...+m)}

+isin {%(1 +2+3+..4m)|

I an(n+ 1) _an(n+1)
= ﬂlql'{;.l0 cos InZ L sin In2
a +isi a ta
=cos—+isin-=ez
2 2

27

28

29

30

31

32

(b)
We have,
5%-1
Cx -1 ()
T s e — 2ER
xZ
(b)

[W—‘/ﬁ

i [ a+x—a+x

0 [4x(Va F x +Va=x)

2x
= lim
x=0 [4xwm +Va—x)

1
T 4a
(b)
Letcos™'x = y.Then,x = =1 =y =1~
" VT = Veos~1x
s lim
S >
V-
= lim ﬁ
y=n~ /14 cosy
- i YT
~ o VZcosy/2 y/2
™y
i = G3)
T Ty T ¥
ratEsh(Z-2) (3-3)
_ 1 1 1
}]LT‘ VZ \/— sm(E }r) - 21
7 (Vr+y) { AT } v
4 2
(a)
. tanx—sinx  sec’x—cosx
lim = lim
x—0 x3 X0 3z
[using L'Hospital’s rule]
_ 2sec®xtanx + sinx
= lim
x=0 6x
[using L'Hospital's rule]
e [2(sec? x sec?® x 4+ 2 secx X secx tan x tan x)
=, xl—I;% 6
|by L'Hospital's rule]
C2[11+200)+1] 1
B 6 T2
(9
eBx—é _ E3x—6(3)

lim ———— = lim—————
3 sin(2 — x) b —cos(2 —x)
[using L' Hospital's rule]
3e?

" cos0
(a)
We have,

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —
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| I
| 1
| I
| I
: n n-1 =2 1 2 3 n :
I 1- > r+2- ) r+3- ) ++-+n.1 {§+ﬁ+ﬁ+"'+n4+n2+1} I
| =1 =1 =1 i .
| rn n—k-:l r — Z A I
| - [I-: } r*+r2+1 1
| = r =1 ]
| k=1 r=1 ik |
[ n " Z; ]
I B {k(n—k+1)(n—k+23} (r2 4+ 1)% —r2 I
| - 2 r= 1
: k=1 IZ 2r {
1 5 2 7 _
: E k{(n+1) - K}H(n +2) — k) 2 (re+r+10)(@*—r+1) :
| k=1 i I
I N ZZ{Z- +1 r2+r+1} I
: 5 {(n+ 1)(n + 2)k — (2n + k2 + k3} T |
- : -3{G-5)+6-9)+G-19)+- ‘
| 1 n(n+1) 7 7 13 |
: 3 (n+1)(n+2)T +( 1 1 )} :
I nP—n+1 nf+n+1 1
: _(2n+3)n(n+1}(2n+1) _1(1 1 )— 58 L :
I 5 6 2 n24+n+1/ 2m2+n+1) i
| nn+1) 1
+q— ~~ Requires limit = lim i S,
: 2 q n—oo 2(1’12+R+1} 2 {
l 1[ntn+ 12 +2) 35 (d) I
! =% 2 lim[vVx2 +2x — 1 —x] = lim [x,1_+2x l-le :
1 K=o x—oo ¥X“+Zx=14+x" 1
: n(n+1)(2n+ 1)(2n + 3) ) '
—_— 2__
| 6 23 4 x = ]
l n2(n + 1)2 = | = 1 I
! e 1+2-—+1 !
l Q[&(nﬂw Dn+2)-2@n+ Den+3)|° @ e I
I 24 am Jim = 1
. e i (1 0 = R o r
| AR i
nn+1).
! 0t D e Lignt1z—8ni—1en—6 |37 (© I
| 24 qtotx _ geosx I
| 2 lim — ¥ ¥ |
| +3n%4 3n] ,L-T% cotx — cosx |
I _nn+1) . : I
: Y (n®+ 5n +6) [ 1+ cotx log, a + = {Ioge a)? + I
: n(n + 1)(n + 2)(n + 3) Lo ’
I = = —1—cosxlog, a ———(log, a)*—. "
= lim=

: = Required limit Xt cotx — cosx :
I nn+Dn+2)(n+3) < cotx + cosx iy |
I = lim A = lim loge a + ————(loge )*+ } ]
| Tz ! I
' = i (1+l)(1+3)(1+§)=L =log. a '
1 24 n—en n n n/ 24 38 (b) 1
1 33 @ » ) :
| e - o B . .

j Letsp = +35+5?+ +(2n 1)(2n+1) ]ll_[‘;'ﬂ EB":Lexdx_[ e*lp=e—1 :
| 1 1 1 1 r=1 |

1 *) +5-g e )
! 2[( 3 n—1 zn+1/(3° 9 :
| 1 We have, 1
: _E[l 2n + 1] f;tdt % - i x 1 :
: lim s, = lim _[1_ :1 x]—r'rt]:xtan(x+ﬁ)_;—%thanx_le%Ztanx_E :
n—oo f—om 2 2n+1 2 40 (b)

| 1
| 34 (b) We have, |
| We have, |
| I
| |
| I
| ]
| I
L--------------_-- - . S . S N N S S . S S S S S S . -‘------------------J
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&

)

|
1
|
|
: lim ———— llim—jl . ta 2 in2 1 1
- e =— 1 tan- sin-
| x=0tan~!2x 2 x—otan”'2x) 2 2 T 2 2 o
| (%7 ket e
) 2 2
I We have, 46 (a)
| 1-VF We have,
: lim (1+3x)1+x lim /a2x2 + ax + 1 —+/a?x2 + 1
" x—o \2 + 3 x—e ax
| _10_1 = li 1+3x = lim
| T g < e x>my/alx? +ax +1+vVaix? +1
| y a a 1
' i% e = I “2a"2
- - X =00

: xoe 1+x Ja2+%+xif+\’a2+x_12
: We have, - g i 1 —cos3 x
I lim(1 — x)tan (—): lim(1 — x)tan (———x) J—%xsinxcosx

x=1 2 x=1 2 2
| - . (1 —cosx)(1+ cos®x + cosx)
| w . E(l il x) 2 2 = lim sinx
I ==lim—fte——=—x1=— X0 x%cosx.
I 2x-ltan-(1-x) ™ T x
| 2 . 1-—cosx
RN =3lm—7—
| If n is a negative integer, then n = —m, wherem €
| N =3 XK=
| 2
' TR T il YOO T -
: xl—}nc;lne_‘xl—bn;e_xl—l;& xMeXx - E
! Ifn =0, then 48 (c)
J x" 1 Put, 1-x=y as x—-1,y—0
! lim — = lim— =10 ! y ¢4
| x—oo ¥  x—mp® (1_ ) 2 (ﬂ)
| [fﬂEN then, lim ytan——— Y = lim S o
| y—0 2 y—;u T tan (?f)‘) T
1 lim e_x = lzm — =0 [ByL' Hospital’ Rule] 2
: <4 49 (d)
" Hence, il_'rgje—x = 0 for all values of n o 4(tan @ — 260 tan 6)
: 44 (d) #-0 (1—cos28)
| We have, _ 4(fsec®d +tanf — 46 tan 6 — 20° sec? 6)
: ) 3X _ 42 - 2sin20
I ol o [using L’ Hospital's rule]
| o 3¥log. 3-2x : \ — = lim
: = ll_r’r;%rxm_wge prrs [Using L' Hospital's Rule] ano ) , 2
I 3310g,3 — 6 9log,3—2 [4(sec 8+§85ec 9ta:;9+sec28—24tan9
I e TEr— =9 e ST 48 sec” @ — 40 sec”  — 48 sec” A tan b
1 (1 +loge 3) (loge ) 4 cos 20
: 45 () [using L’ Hospital’s rule]
I (1—tz—m% (1 —sinx) _4(1+0+1)
i lim - - 4 -
I x—’- (1 + tan;) (r— 2x)3 50 (d)
|
1 1 —tan C: ) (1 — cosh) We have,
: = Li—% T 0\ (2h)? I sinx i sin(—h) . sinh
| tmn(=) L il = L v

i3 i

: [Iet x=g= hasx — E’h - {)] Clearly, v—h is not defined
| . iy, SiDX POFT
I B 25'1[12% - . xl_l.TE‘l_ = does not exist in R
: =l B [ tan (7 — %) 51 (9
I o SR We have T
: L tanx] S I - Hﬂ,g—casec"'ﬂ
|
|
|
|
|
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| I
1 I
| I
| I
I a 2 x e l
= lim sin“ g =1 . a* =1 b* -1
: 6-3 = lll)‘lé {( . ) = ( " )} = log(a) — log(h) :
I 52 (a) a !
I a*—pB*  a*—-b x = log (3) 1
| lim = lim ; !
| x=0 g¥=—1 x=0 x a*—1 57 (b) |
! a* -1 b* — 1 x !
| = [lim —lim Jdim We have, I
1 x—0 X x—0 X ¥=0e¥ —1 Z;‘l:l xX'—n !
' 1 Mo '
: = (logea — loge b).Jm == i x2-12 x3-13 {
: a ¥ Talx—1 x—1 x—1 :
| = log, (E) P x" =" 1
I 53 (b) = L 5 -
n(n
: 2% — 1 —2x -2 =1+2+3+tn=—"p—" E
I S CLER TR W el 58 (b) ,
I ¥ We have, 1
: [put x =—-y » x - —oviey— o] Er{}(log‘; 5x)l085 = jlcin}(lugE 5 + logg x)!08x5 :
2 et S
| == - 1 N ]
! i i = lim(1 +logs ) = oFME T — oo
| x= I
54 (a)
| 59 (a) ]
: I _\fl+v2+x—v§ We have, :
I xﬂ% - x—2 ; elanx _ px o ex{etanx—x - 1} I
: —lim (1+v2+x—3) *o0 anx—x  xe0  tanx —x :
= tanx-x
| R =l i e x 1= i
I . X — - - B I
I = lim 60 (a) I
| 2 (x-2)(VI+V2+x+V3) (V22 +2) - I
| : |
I = lim 1 W e\ I
: 21+ VZE 2 +VREZ T +2) xe \X2 = 4x + 2 :
| 1 1 Zx—1 X . {2x=1)x 1
I = = == iim (1 + x—) = exl’an?oxz—-tx+2 —! EZ l
" VI+Z+V3)V2+2+2) 8V3 xmoo " x2 — 4x + 2 1
! 55 (d) 61 (c) I
| I
log(x + a) —loga logx —1
: TR ha"e'l ) lim i x) B2 4 klim —ch — =1 {
xX— X—+e =
: lim {xm ] 5} 00 — oo form] Using L’ Hospital’s rule :
I 1 . R 2 I
I I o et _ : x4+t CI 1
I Ao {(1 # 8) 1} L i I
1 = k I
' () I = —he= I
: =Telm=—7 " “ e 1 -
! (1+%)-1 EX kze(l—a) I
| 1 -1/3 _ 1-1/3 7 1
| =—limy—.wherey=1+— 62 (b) 1
: 116 y—1 4 y— 10 i 8 We }--Ialw‘ﬂr.J :
_ - —1/3-1 _ sinx 1
| =X M =g Jim === lim ysin () = 0 {
| 56 (a) I
! We have 63 () !
| * i i I
: ) ot — b L_r%xlogsmx '
| im | i 0 |
I =0 X = lim ast= (— fc-rm) 1
I x—=0 1/.‘?6 0 i
| I
| I
| I
| |
| 1
| I
| I
L--------------_-- - . S . S N N S S . S S S S S S . -‘------------------J
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64

65

66

67

63

1
——CO0SX 4 2
= lim S — = |im — [by
=0 =z x—{ tanx

L'Hospital's rule]
= lim —= [by

x—0 secix

L'Hospital's rule]

=0
(c)

i d (1— cosx)d _ i 1—rcosx
xmla xz " xl—r;% x2
— 2sin% x/2

x—=0 4.x2/4
_ L. (sinx/2 ‘1
~Zis\ x/2 ) T2
(a)
We have,
@ _gintg, _ ¢ sin?t
- (_]'y e dt f“ye dt]
X0 X
@ sin®t xX+¥ L sin?t
; (£ esn*tat + [ esn*t dt)
= lim
x=0 X
J'“Jf gsin? t dt
B el
-l —
d e
Lix+y) sin [x+y]_n
- lina Tl - [Using L’ Hospital’s
Rule]
= ]il’l’{l] 1. Esinz(:m:—iay} = esinzy
X =
(c)
We have,

. 2f(x) = 3f(2x) + f(4x) 0
lim Form—
X0 x2 0
= Li_r}a A Gn-er ;ix)+4f Lo [By L’ Hospital's
Rule]

. 2f"(x) = 3f'(2x) + 2f"(4x) 0
= xl_r}g . Forma
_ LiLI'.IU 2f"(x)-6f {lzx)+sf (4x) [By L’ Hospital's
Rule]
=f"(0) —6f"(0) +8f"(0) =3f"(0) =3 x4

=12
(d)
Given, lim {Ea—n}nx—t;nx}sin nx _ 0
x—0 x

. tanx\ sinnx
= lim|(a—n)n—
x—=0 X

= [fa—nin—1ln=0

1
= a=n+-
n
(c)
We have,

69

70

71

72

~ x(1+acosx)—bsinx
lim 5 =1
x—0 X

2 4 6
xft+a(i-S+5 4+
= lim ' : —

x—=0 xJ
=]
E_E}+x4(£_£ fo

= 3] -Z1 4! 5l - %

= ll_l}'é e =1 .00
If14+a—b+#0,then LHS — o as x — 0 which
RHS =1
~1+a—-b=0
From (i), we have

z2(b_a 4 ﬂ_b)
Iimx (3! 2[)+x (4.' s *
x—=0 x?2

1b a— m—
“i_ﬁ_l:b_&u_é’

Solvingl+a—b=0andb —3a =6, wegeta =

(1+a—b)+x2(

i x2—2x+1x_]_ (1+ 2x—1 )x
P\ AR +2) i x2 —4x +2
= ainlaas) o st
(d)

(1—cos2x)
P it

x—0 xZ
2sinx

= lim 5
x=0 X

sinx 2
=21im( 2) =2
x=0 X

(b)
We have,
1+ sinx — cosx + log(1 — x)

lim
¥—0 x-

(b)

cosec x
lim
x—0

{1 +tanx}
14+ sinx

) cosxql/Ccosx
l(] g smx)s-mx]
Cosx
= lim

x=0 (1 +sinx)l/sinx

lim
@x=0Cosx

€
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| I
1 I
| I
| I
|73 M) (1-2+EE o F
I ~ 2sin*x+sinx—1 an 2 S I
" kit = lim — =1 "
I x-12sin? x —3sinx + 1 %0 (1—x—+x——...m) 1
T
: i 4sinxcosx + cosx 80 () . :
| _xlin%4sinxcosx—3c05x Iy = lim (x + [x]) I
: [by L'Hospital's rule] e e _ :
Lo =lim2+h+[2+h]=4
1 B cosx (4sinx + 1) h=0" 1
: " xXCosx (4sinx - 3) lp = lim (2x — [x]) !
: 4sinZ+1 = lim{2(2 — h) - [2 - h]} I
' =— 6 __3 : !
| P = jim(2@2 - 1) -1} =3 !
CoS x
: 74 (a) I3 = lim— = lim — sinx = —1 {
94 1/x2 1/x? Ao kg
I - [1+5x2 : 2x2 : B !
: i‘ﬂ:& TL 5z = Jlfj_t:r(]) 1+ T3 [by L'Hospital’s rule] :
I 2y Thus, £3 < l!z < '!T. l
: = e!;l‘?,;*:(—1+3xz) . 81 (b) :
sin(1 + [x
{ i 1) = i TP I
We have T " .
1 1 . I
i _— i = i —_— i 2 _ Sln(l - 1)
| Jim. £0) = Jimx = Oand, lim, £(x) = Jimx =g {
! 0 _ 82 (a) :
I Hencellwr}af(x) =0 g (1 — cos 2x) sin5x 1
1 76 (a) £ xPsin3x 1
| If x € Q, then n!  x will be an integral multiple of =i 1—cos2x i 5% ]
: w for large values of n. Therefore, cos(n! mx) will A 3’22 x”fDSi“ 3x :
| be either 1 or —1 and so cos? ™(n!x) = 1 = lim 2 S”: % lim il 5x. .3x S_x [
: = lim lim [1 + cos?M(nl rx)]=1+1=2 i :;—»{}5 5’;[) sin3x 3x :
—00 120 sinx
: Ifx ¢ Q,n!m x will not be an integral multiple of m = ii_rfclr ( = ) 33 :
1 and so cos(n! mx) will lie between —1 and 1 83 (d) |
| : 2m = 1
Thus, lim cos“™(n!lnx) =0
| Bt We have, I
' = lim lim[1+ cos?™(n!mx)] =1+0=1 sin(e* 2 —1 !
| m—co 11—>m[ ( )l = lim f(x) = lim ¥ '
: 77 () x'—vz x-2 log(x —1) {
1 We have, = ll_l.rzl f(x) 1
: lirri(l + cosmx) cot? wx i {sin{e”“2 -1) e* 2% -1 Xx—2 } :
X— = l1m . .
: . (14 cosmx)(cos® mx) i cos’mx 1 x=2( e¥?-1 x=2 'log(1+ (x—2)) :
I TiT (1-costmx) | xei1—cosmx 2 =limfx)=1x1x1=1 I
I 78 (@ 84 (a) :
: lim [e"“‘ - 1)5i1’1 kex -4 We have, :
I x—0 ;:5{2 - lim Sp1— 5y = Yirig Opt1 0 ]
I X — l i k — 00 L —00 J = I
I = lim—— xkxmzxxxk=4 e Yk kT ”“‘T”) I
| x I
: = k? =4 85 (c) :
I = k=12 _sinvVx +h —sinVx I
I 79 (b) N h !
| 5 342 343 ; . I 1
I 5 (I__ ) | &%) —,,.m) Applying L'Hospital’s rule, "
" i log(1 + x*) | 1 2 3 cosVx+h I
1 x>0 sindx x—0 (x a3 x5 00)3 WL T cos Vx 1
: 3l sl k=0 1 24x :
| 86 (a) |
| I
| 1
| 1
| I
| I
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87

88

89

90

Lety = lim(sinx)™"*

2 -
2
= logy = lim tan x log sin x
X
2
logsin x

= lim

x4 cotx

.1 .COS X
= lim #E£—— [by L’ Hospital’s rule]

Tt —cosecix
2
=0
= p=@gl=1
(<)
We know that
sin 24
2"sin A

Ill_{go cos (;) tfns (%) ... COS (2:_1) cos (;n)
= lim L [putA = ¥
n—eo 2™ gin(x/2M) 2n
sinx  (x/2™)
"sin(x/2™)

cosAcos2Acos44 ...cos2" 1A =

n-eo X

sinx

X
(d)
~ sin(e* 1 —1)
lim——=
x=+1 log x
_ . sin(e" - 1)
= hod Tog(1 + h)
_ .. sine"=1) (e -1)
Th% (ef—1)  log(1+h)

h2
= Xlim(h-l—f——!t..)
0 (= 4...o0)

2l

=1 %1=1

(c)
We have,

X

1= 1 tanm x I (] 1)
_x—]»njz x+ 2 +an;Io e
A

tan(2m + mx)

1
=[= lim —————+ lim (l—l— )
x—=2 x4+ 2 x—400

tamr(x—l—2) Jim %
—n'(x+2] + ex =m+e’

=m+1

=[=1m lim
x==2

(d)
RHL= lim f(1 + h)

h—0 h
_ 2sinh
= lim =
h—=0 h
LHL= lim f(1- h)lina @
51 h
= lnmf_ 1 —/2

91

92

93

94

95

96

LHL=RHL
So, limit does not exist.
(a)
We have,
Z_apl
lim s ) S lim
X2 x=32 x—=0
Hospital's Rule]
2x% — 4f
x—2 X —

(a)

Here,

ax—af"(x)

[Using L’
=8-4f"(2)=8-4=4

5 payt
l —
x-n/e x2 —2/16
2sec? ytanx f(sec? x)

= lim
x4 2x

Hospital’s rules|
seczg f (sec -) tan-

= 2@

/4
(d)
lim £(@9x)~f(x)g(2)
xX—=a X—a
= T fla)gr(x)—fr(x)gla)

A= 1-0

Hospital's rule]
= f(a)g'(a) — f'(a)g(a)
=2(-1)-1(3)=-2-3=-5
(a)
We have,

x? +5x +3\"
L L Y

[E from]

[by L’

4x +1 )x

= lim f(x) = lim (1+—
x—rmf( ) X0 2+x+2

x(4x+1)

— ex—‘mxi+x+2 — 84

()

1

. sinTlx—x ; [

lim = lim e

x—=0 x3cosx y—=0x}—sinx)+3x%cosx
[using L'Hospital’s rule]

21.+\\"1—.1‘:z

1-vi-x

= lim -
x—0Vi—atxi(—xsinx+3cosx)  1+vV1—x?

1
= lim
0 1¥1 — x3(1 + V1 —x?)

(—xsinx + 3 cosx)

[Using Leibniz and L’
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. . 'lfx . E s5inx -
Here, ]xl_::ra(sm x)H* + }Ci_l:% (x) 0+
lim e'°g(§)
x—=0

1
[ lim (sinx)x —= 0
x—=0
as, 0<sinx <1
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97

98

99

100

101

102

1
"mlog{b’xﬁ lim x( xz)
—= @x—Drosecy — gx_g—cuseer|:Lx

[by L'Hospital’s rule]

I!msmxtanx
= gix— — EU =1

(b)

x+1
i 3x — 4)T
x—mo (3x + 2

. —6
;!Lrga [1 + 3x + 2]

=6 X+
3x+Z13x42" 3

I ; —6 Yy -s
xl—*n‘;la{ +3x+2]

g -6 _X+1 x
lim ——x—— g 1
= [e]x=ar+z" 3 [ lim (1 +~—) = e]
X— X
—2x-2
= gx—oo 3Ix+I = 3_2}3
()

Putx =tand = 6 =tan !

As x—=-0=268-=10

1 S 2tan@
» lim sin (—)
a-=0tan @

X

1+ tan?8
1
= ain-1
= lm} - 8sm (sin28)
~6-0tanf
()
; ; 2
i Zsm:Bx —1im 2 (sm3x) XE —18
x—=0 x x—0 3Ix 1
(a)
ca*+a*-2 | a*loga—a*loga
lim 5 = lim
x=0 x x=0 2x
[by L’ Hospital's
rule]
. a*(loga)® + a* (loga)?
= lim
x—0 2
= (loga)? [by L' Hospital’s rule]
(b)
LHL= xll%l— f(x) = }112;1})‘(0 -h)=1
[+ (0 = h) is
rational]

RHL= lim f(x) = lim /(0 +h) =1
[ (0 + R) is

rational]
Hence, LHL=RHL=1
(<)
X
x—3\" 1-2
lim ( ) = lim N
x—eo \X + 2 X—00 1+,2_
X
-3
e
_ s el
_8—2_ e

103 (h)
We have,
X g
lim = sin ()
_ i 51“(%) b4 :rr1 siny m h
Tae B, B Ayes y @ aed
2x
_m
T 2x
104 (b)
I f(x) f'(x)
im—— = lim
x=0 X x—vﬂ 1
_ tan*x
= lim =
x—=0
105 (c)

RHL= Iim i{g(x) + (x)}sinx
llm {1 + x}sinx

=E'(l+ 1)sinl =sinl

and LHL= lim 2 = sin1

Since, RHL=LHL=sin1
lim f(x) =sin1l

o1
106 (<)
Given, lim xs+1 =2
X—Co
(1 b)
x(l —a)—b-—
= ]lITl x2 =
X—=o0 1+_2
X
This limit will exist, if
l1—-a=20
and h=-2
= a=1
and b=-2
107 (b)
(x) - f(2 T
Iimf x f(2) = Jjm X=3xk2
x—2 x=2 =2 x=2
x—2—-(x*-3x+2)
= lim
-2 (x=2)(x?—=3x+2)
i —fx—2)*
52 (X — 2)(x — 2)(x — 1)
. 1
- _:Iclfvgx -1
=—F
108 (<)
CfPaar 2P F(x)
lim 2— — m—— = lim ————=
r—=3 X — 3 xX=3 1
1
=2[fR)P.f'(3) =2x3% x5
= 27
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109

110

111

112

113

114

(a)

Givei Liid fla)glx)-rla)-gla)flx)+gla) _ 4
" x-a glx)—fix)
Applying L' Hospital’s rule,
o i f@g @) —g@f () _
x—~a g'()—f'(x)
lim g = k' () _
= im————————-
x=a g (x) f'0)
= k=4
(d)
We have,
sinx i sinx
e
Now, I:m qX o im 2R =
2] x—=0 x|
and, llmﬂ=l BDE_ 4
-0+ le e
Hence, lim 22X does not exist
x—=0 |—’fl
(@)
We have,
. (a+h)?sin(a+h) —a’sina
lim
h—0 h
d ;.. : 2
:{—(x smx)} = 2asina +a“ cosa
dx atx=a
(a)
lim 2f(x) — 3f(2x) + f(4x)
x—=0 xz
_ i 2100 = 6£(22) + 4f'(42)
= 250 2x
= 2F"(x) — 12f”(2x) +16f""(4x)
= lim
x=0
2f”(0} —12F"(0) + 16}””((]) ba 5
2 g e
(b)
. e*+log(1+x)—(1-x)"2 0 .
oyt 2 fom|
X+ (1+x)1=-2(1—x)"3
= lim
x—0 2x
[by L’ Hospital's
rule]
) -(1+x)?-6(1—-x)"*
= lim
x—=0 2
|by L’ Hospital’s
rule]
_ e?—1-6 = _3
= = -
(@)
Given, lim kx cosec (x) = lim x cosec (kx)
20 x—0
k
= klim = lim — % —
x=0sinx x=0sinkx k
1
= k= E

= k=41
115 (d)
We have,
- x X
lim —= lim—=1
x—=0t x x—0t X
and, lim I _ lim — i 5= lim —=—1
x—0" X xo0FT —X  xa0t X

Hence, lim 2 does not exist
x—=( X
116 (b)
We have,

2 T

lim x* sin—
x

x=0
= 0 x (A finite oscillating number) = 0
117 (c)
b 4 2
(X +bx+4 . (1+;+x—2)x
lim|———]=lim———=1
xse\x2+ax+5 x-wo(1+5+i)x2
x  xF
118 (b)
Since, f(x) is the integral function ufw,
therefore by definition
, 2sinx — sin2x
filx) = S

2 2sinx —sin2x
= lim f'(x) = lim
x—0 x—0

x3
2sinx 1—cosx
= lim = : 5 =1
x—0 x x

119 (a)

We have,

lim (Bx 4)(%) i (1 —6 )xzj

s \3x + 4 =2\

= e;!h%ﬁx¥ = er]—m: x4z = g_2f3
120 (c)

(1+x)8=

M aar 1
i [(1+ )"+ 1][(1 + )% + 1][(1 4+ x)? — 1]

x—=0 (l + x)z =]
=2x2=4
Alternate
1+x)%~1 0
x—=0 :H-xiz—l (E form)
im ikl (by L' Hospital's rule)
x—0 2(1+x)
=4
121 (a)
We have,
242 — (cos x + sinx)®
Jc—]rrrpjd- 1 —sin2x
.. 232 —{(cosx + sinx)?}3/2
S 7— (1 +sm2Y)
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122

123

124

125

232 — (1 + sin 2x)3/?

= lim
xonfa 2 — (1 +sin2x)
yg,az_za,-fz

= lim

e . where y = 1 + sin 2x
¥+ &

3 3 3
=_ (2321 =2 V2 =—
2() 2" V2

(b)
We have,
; 2
Jim_ (3x +/9x2 - x)
=J%(_3y+,fgy2+y ,wherey = —x
L =92 +9it+y Y
= lim - = lim -
y=2(3y + ,fgyz +y) Y3y +./9% +y
11
" 3+3 6
(a)
esx_edl-x
lim
x=0 X
sx (s Y _
(1+2+8X+..)
4x | (4x)?
= lim (1+-1_!+ £ +)
x—0 X
5 . 25x
x(ﬁ+zr+ )=
4 16
= lim (F ?+ )
x—=0 X
(@)
We have,
R e
L:hm 4
x—=0 X
a—a(l—ﬁ)uz—x—2
= L = lim fz .
x—=0 X
=1L
A . x?
:]ima_a{j'_E.FME’F 16 _a ]_T
x—0 x4
(zxj 101« )_x_z
_ 2 a 8 a* 16 aS 4
=L_]xl£no P
Ly x2(1 1)+1 o
o a1 T i U
»02\a 2/78 16 o
1 1 . el TR
=-——-=0andinthatcaseL = — [+ Lis
finite]

:t-a=2:_-11'1dL=L
64

(b)

lim log, (sinx)* = log, [lim (sin x)x]
x—=0 x—=0

x(sinx—1)
= log, [hn‘l'lJ(] +sinx — 1) Lsinx—u]
X =

126

127

128

129

130

= loge [e:lc”;'?: x(sinx~1)]
=log,1
(a)
We have,
‘ _ (logx)™
i 2 Qoga)" = lig, =5

n-11

= Jim, " (log)" = lim B2 By L
Hospital’s Rule]

= lim x™ (logx)" = lim M

x—=0* x=0% —mx™™
; n-21

> Jip, 3 (oga)" = i S By
L’ Hospital's Rule|

n(n — 1)(log x)"?

= lim x™ (logx)" = lim
x-0* x—-07F

m2x-—m
- nl [Diff.numerator and
x=0F (-m)"x~™  ldenominator n times
=0
(a)
VI Hx* - (14 xY)
lim =
X—=o x
1 1
J1+F—(1+;)
= lim
x—on 1
L Led "
i
(c)
Lety = Ling}(cosec x)1/logx
| I log cosec x
= = —_——
08y =1 log x
A —cotx ' TR
= llﬂ}} T [by L'Hospital’s rule]
x
= —lim =-1
x=0tan x
= logy=-1
1
= ==
Y= e
()
_2x—f(x)
lim ———
=1 x—1
= lin}ﬂri:(il (by L' Hospital's rule)
X—
=2-4'(1)
=2—-(1)=1
(d)
- . 1—cos(1—rcosx)
FO) = lim—=
5 sin(1 — cosx).sinx
- xl—qclr 4x3
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. sin(l—cosx) 1—cosx sinx

lim % .

x»0 1—cosx x? X

i 1 1
'3

1
Z.
1
=
131 (a)

We have,

lim x3/2 (Jx3 +1—+/x3— 1)

X—oo

2x3/2

= lim
x=mafad 4] f4fx3 — 1
22312 2
G > 14

X=00 1
132 (a)
aX—x@

Given, lim =-1
X—0 xX—ga

a*log, a—ax?"?

e ;]‘-i—]:l} x*(1+log, x)=0 -
Hospital's rule]
a®log.a—a®
a%(1+log,a)
- 2logea=0 =
133 (c)
We have,

3
T {x,+1—(ax+b)}=2

a=1

= |x2+1

= lim
X—=0o

x2+1
=2l—-a=0and-b=2=a=1bh=-2

134 (d)
({2} fr-:}m)
= lim

e** _cosx
0
(— from)
x—=0 2x 0

2 2
. 2e* +4x%e* +cosx
= l1m

=0 2
_2+0+1 3

2 7

lim =
x—0 X

z .,
2xe* —sinx

135 (d)

1
5 2
rll—{lnlnl~n3zr

r=1
i nn+1)2n+1)
= lim
n—o .3 (% _ 1) 6

136 (a)

sinx

=Ziin}!cosx =3

X—r=
&

x3(1—a)—bx2—ax+(1—b)_2

[by L'

137

138

139

140

(a)
We have,
~ 1-cos(l1—cosx)  1-—cos(2sin®x/2)
lim = = lim =
x=0 X x=0 X
~ 2sin?(sin® x/2)  (sin(sin x/2))°
=lim—————==2]limj——————=
x=0 x‘l' x—=0 ,‘fz
sin(sinx/2) sin?x/2 1)° 132
= 2 lim ( f)x / X — =2(—)
x=0| sin?x/2 x2/4 4 2
_1
8
(d)
Let f(x) =ax®*+bx +c
We have,
lax? + bx + c| _

}1_'1'%11 ax?+bx+c

sax’+bm+c>0

= f(m) >0

= Point (m, f(m}) must be on darkened part of
the curve y = f(x)

Thus, options (a), (b) and (c) are true

I’r -~
Jfix)y= axt + bx + ¢
a=0 (1, 0)
X 0 (@, 0) /(B.0) X
Y'\l’
(b)

o oAM=l mx™- .
;11-]-1’.!} xh=1 jI(]-IPl nxt=—1 [by L
Hospital's rule]
~m
T n
(d)

1 —cos(ax® + bx +¢)

lim
X0t (x— a}z

: ax*+bxte
2 SlI'l2 (T)
= lim

x—a (x —a)?

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

2 sin? (a(x—a){x—ﬁj)
= lim 2
x—ax (x —a)*

2 sin? (E- (x—a)(x — ,8)) (;)Z (x—pB)*
(¢ - oe-p)]

= lim
X =t
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! I
! I
I I
! 8
| 2 2 1/n I
| e = g B 1\* 2\ ¥ 14" I
| =lim2(35) G-p*=—(a—p) A= lim {(”E) (1+;) ...(1+;)} .
n—o
: 141 () 1 i :
| , = Jim Zloge2 o = logA = lim ~  log(1+= i
| tim [ = lim i Loy likoeplls BT an 4, 8(1+7) !
I rule] 2 y :
: = 2log, 2 = log. 4 =k im ) ~log(1+~) !
142 (b red
: (b) i} = logA = 2k(log2 — 1/2) = log 4% — k :
I lim 4" 1
| x"’“(w"1+x—\f1—x) ~_->A:(E) 1
I Vit !
: =]im(x( 1+x2+\31—x)) 149 (d) | :
I T” % LHL= lim == i
| = x— "
: 143 (c) = | !
| Given, lim283+x)-l0gG-1) _ RHL= }}“3 51:x I
1 " x—=0 x _ - 1
| using L' Hospital's rule =1 I
: ( 1 1 ) = LHL # RHL :
I = lim -3 _3=x2 _ » = lim 22 poes not exist. 1
| x—=0 1. x—0 "
I L1, 2 150 (a) 1
: - 3 % g = 3 We have, :
I 144 (a) xzsine)—x !
| We have, lim !
: c+dx T FHeR 1= |x[ :
i == 4 x]—)nc;‘ot-! Bt d!b
: ;!]—»nc:lo(1+a+bx) L paa - lim x%sin(x™1) —x :
I 145 (9] X0 1—x I
| 2 o "
I J, sec’tdt sec? x2.2x (&fl}) -1 1-1 \
| lim | 22— | = lim —————— = lim ~22 = =0 i
I x—0 xsinx x=0 sinx 4+ xcosx x=o0 x~1—1 0-1 "
| 57 151 (b) I
: =Tim M We have, :
| 0 (224 cosx) L= lim (et lxl) = —2+2=0 I
x——
: e [ fiim 2224 l, = lim 2x + |x|) = —4+2=-2 {
I 1+1 x=0 X - ) F |
I 146 (c) and I5 = xﬁﬁz_ﬁ;z s xﬁm"}z __f’;;j’:_?) =1 I
| It is fundamental coOncept of indeterminate . !
: sinx sinco s <<k :
l lagitelY SR Weh I
I = 0 X finite term = 0 € RAve, 1
| ; x + 2" } 1 \*" lim 22 I
I 147 (a) lim ( ) = lim (1 ES ) = gx—oox+l I
I Using expressions of cosx and log(1 + x), the x~00 \X + 1 Xm0 x+1 "
I given limit is equal to =€ I
: X2 xt 56 }_{ Cx? x3 xt ] 153 (b) :
I lim % [ 20 " a el e TE a We have, I
: x=0 " le ; 1 . x2 x4 " x2 x4 :
: — ik (E“";i,—% ) - lim — €OS—- = COS—= + COS—-COs I
| x—0 ! 2 4 1
I 148 (c) ; (1 — cos I?) (1 — cos xT) I
= lim
: Letd = lim = {(n+ D*(n +2)* .. (n + X0 7" 4 -
I - . LA PR, i I
| n)k ... (n + n)p/n _ llim 1-cos% 1-cos3 ‘
! Then, 64 x—0 (x_z)z (x_- a I
' 2 4 !
I ]
| 1
| 1
| I
I ]

o o o)
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—1x1><1— 1 [ 1—cos@
647272 256 6-0 62
154 (c)
l () = l X —sinx
imf(x) = lim |J——""—
f - | x + cos2 x
B :
= lim
o+
1-0
140
[ sinx D.coszx R OO]
x
=1
155 (c)
We have,

t TXx
_ x)} an—z—

i X
—_ L@}(lux} tanaz—-

lim(2 — %)™ 7 =lim{1+ (1
x—=1 =1

2 h
lim=h tan{z+ﬂ—)
— h—=0 2 2 ]

= er’ﬂ:
156 (a)
We know that, ifr < 1, then
limr* =0
n—eo
And ifr > 1, then
limr"* = oo
n—oo
Here, limr" =0
n—oo
1 i .
r<l ie, r= z
157 (a)
li]‘nS -5* i 5% log5-5""logs
x=0 2x - ¥—0 2
[by L’ Hospital’s rule]
_log5 +log5
B 2
=log5
158 (d)
o Y1l—cos2x  +2sin®x
1 1 2 2 sin?
im —— = lim ———
¥=0  +f2x x20  \f2x
= lim =28 = f(x) [say]
_ |sin(0+h)|
Now, }‘(D +0) = ,'1112?)___0+h =1
. Isin(0—=h)|
f(O—-0)= }:l—rf?)——h_ -1

f(O+0) =+ f(0-0)
= The limit of function does not exist.
159 (c)
We have,

1

2

h
; zh M——ah
EA}_l:réh cot— _ gh_mta“(_f)

o o o)
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I
1
I
E
b mn(h) i
lim a* sin (—) = lim .b=1-b=b I
x—oo a* X—00 L I
a* l
160 (d) 1
o3 o2 :
li - —;
F (3xé—4 3x + 2) I
L x3(3x+2) —x2(3x —4) :
ST B —a)(3x+2) !
= i 2x3 + 4x? 1
T x5 9x3 + 6x2 — 12x — 8 )
- 2+ 4/x 2 -
_wa9+6/x—12/x2 8/x3 9 I
161 (a) '
We have, :
e —cosx (e"2 —1) (1-—cosx) 1
lim ————— = lim + 1
x—0 x2 x=0 X2 X "
" x* 1 i 1 — cosx 4 1 3 :
T Tt —1*3%2 1
162 (d) {
Letx ==, Then, [
4 I
alfx 1,’x 4ot a I,z’x I
lim {—= } I
xX—oo n l
al +al +-+a bl :
= lim { S "‘} ]
y—=0 n 1
: {1+a{+a§+---+aﬁ—n}n{y :
= lim "
y—0 n
I
o =-1 a Wt i
hm{—l—+—¢—-+ +a —-1] 1
s f
eioga1+loga2+---+tcgan = elog(a]_az......an] I
|
= 10,03 .. Oy ]
163 (b) I
- sinx+cosx—1 :
lim 5 "
x—=0 X
~ cosx +cos?x :
e g
w0 x 1
) 1—cosx I
= limcos x.——— I
x—=0 X I
1 1 1 I
— g g -
164 (b) I
We have, :
i sindx i sin 4x i 1 |
$0] Al — 250 % Lk yL=g :
sin4x 1
—chl_r)]%‘i( )(1+\f1mxl 8 I
165 (a) !
" x®—-2x+1 8x' —2 1
st —2x+1 xoidxd -2 {
I
|
I
]
I
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= E =3 [using L’ Hospital's rule]
166 (a)
J!i_)né\fazxz +ax+1—+a%x? +1

ax*+ax+1—-a*x* -1

= lim
x=o\alxZ fax+ 1 +vVa2xZ +1
‘ ax
= lim
X=00
x Jaz +5+12+Ja2+i2]
X X X
a 1
va? ++va?z 2
167 (d)

LHL= lim (-1)*!
x=0"
=l L [0—?!]: B 1o et PR
}11_1‘!‘1)( 1) (—1) 1
= lim (—1Y*] = lim(—=1)[0+A]
RHL= lim =0 =Jim(-1)

=(-1)°=1
LHL=RHL
. Limit does not exist.
168 (a)
. (1—e*)sinx
lim————
x=0  (x+x2)x
xZ X3 .
= lim (_I_E_E_m) x lim el
T x50 x(1 + x) x=0 X
=-1xl1=-1
169 (c)
x + 3\ 2 \&)
lim ( ) = lim (1 + )
x=oo \x + 1 xX—00 x+1
x (x+2)
2 EIEE
= lim (1 + )
x—e0 x+1
. (2+4/%)
= ex_\mql-i-l,.r‘x}
— ez
170 (b)

Since, a is a repeated root.
ax®*+bx +c¢ = a(x —a)®
. sin(ax®+bx+c
Now, lim (—2)
Kt (x—a)
_ sina(x — a)?
= lim e a2
x—g a(x = {I)

=lima(l) =a
X—ix

171 (b)

We have,
ef—1-x . e*-1
— = lim
x=0 x x=0 2Xx

2
m}([}{‘i-z)

=1 [Using L' Hospital's
5 g p

(2x + )0 (4x — 1)°

Jim o T 3y

= lim
—oo 45
¥ x5 (2 +%)
(24+0)*°@4-0)°> 25°
R ) A TR

173 (c)
Jim f@x) = Jim ([x = 3] + |x - 4))
=}li_q}_([3—h—3]+|3—h—4|)
= H—%([_hl +1+h)

o o o)
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1

1

I

|

1

1

I

I

1

1

I

I

1

1

1

I

I

I

=—1+14+0=0 I

174 (d) -

We have, I

c = i = : . - 7 l

Jon Crt 6= [l e Jie =) :

175 (d) -

We have, I

i ; '[-2.-_'?»1: l

x2 + 2x + 3\3x+2 1+£+;;2 i :

i (Gerears) = im0 .

x X X X 2 +;+; I

I

(0t !

2 2 :

176 (c) I

esinx — e X esinx—x -1 1

lim [—] =i [ ) !

x=0| sinx —x x—0 sinx — x 1

sinx-x _ 1 1

= lim e* lim [—E _ !

20 x-0| sinx—x I

=gl Jo=] :

177 (b) {

We have, 1

: log, 5 1

lim(log; 2x) i

= Iin}(logz 2 + log, x)'08x5 :

X=

= lim(1 + log, x)/108sx = M1k *Top. :

x—=1 '

s ey_ﬂqlﬁgzs — glogz5 }

178 (a) 1

f(x) is a positive increasing function :

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

2 3x 1

3 gutelid o102 ;

f(x)  fx) I

2 3 [

= lim1l < lim A < lim fi31) [

X =00 x—+00 f(x) X~ f(x) 1

By Sandwich theorem :

- f(2x) I
lim =1

£ F ) !

179 (c) I

I

1

1

1

I

I
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180

181

LHL= lim f(x) =

x—=3"
=9-3=6
And RHL= lim f(x)= lim 2x+5

x=3* x—=3*

=2x3+5=11
+ 6 and 11 are the roots of equation
. Required equation is
x? — (sum of roots)x + (product of roots) = 0
= x2—(114+6)x+(11x6)=0
= x2=17x+66=0

lim x% -3
xX—=3"

(c)
We have,
1
f(x) - {x sin (;).x #0
0, x=0

‘ o o (1
i 0 =l (0~ ) = iy =hsin7)

: o 1y
> Ji. 00 = iy sin ) =
Similarly, we have lim_ f(x) =0

x—+0+
Hence, lim f(x) =0
x—0
(d)
We have, f(x)
im_ f(x) = ;ggg}f(—ﬂ —h)

|x+rr|

X—ay
[x=a|
apq < ay
Let x be in the left neighbourhood of a,,,. Then,
x—aq;<0fori=mm+1,..,n

i yi=1,2,,nanday < a < <

and,
x—a;>0fori=1,2...m—-1

X — Q;

—u =—1fori=mm+1,.

i, —(x—a;)
¢ X —a; .

= =1fori=12..,m—1

x_ﬂ[

Similarly, if x is in the right neighbourhood of a,,.
Then,
x—a; <0fori=m+1,
t=1,2.,m

X —aq;

e

.’./—1:: X — a;
A = =1fori=12...m
X — a;

wonand x —a; > 0 for

—1fori=m+1,.

Thus, we have

: _ f_qyn—-m+1
Jim (4 47 .. Aq) = (=1)
and,

]im_'_ (A'l Az .Aﬁ) = (_])R_Tn
x—ah

Hence, lim (A; 4, ... 4,,) does not exist
Xl

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

e |-m—h+nl 185 (a)
= sin(—m — h) We have,
" h i h " " A+ -xDA+xHA —xY .. (1 +x*"
= = —_— —_— im -
) = e T LS mE o1 A+ 00 -2 +x5)(1— 2" .. (1—
and, (@4 xTTY(A =X)L (1 a1 -
|- + h + 7| TN T AT 00—+ )1 -2 .. (1 —x
Jim £ = lim £+ 1) = Jim =g 1- {1 W e .
= lim
= lim_ f(x) =—lim - #eL| 1Fx 1—x? 143
x==mt h—0 Slnh 1 _x4-n
Hence, JCl_l.r_nn f(x) does not exist X Txﬁ-}
182 (d) X2+l 4 1 2042 1 4 2m43 4 g
We have, 5 =xllT1{ x+1  x2—1 3 +1
i IO _ s x‘*"—l}
¥-3  x— X = 1
1
NUW;f (I} == m f (3) (g)yz s . x2ntl _ (_1)2ﬂ+l P L (_1)2n+2
183 (¢) - JL“JI{ x— (1) x% — (—1)? ]
We have, xIn+3 (_1)2n+3 i _ (_1}41'1
5y ¥ X X .. X
o GEtL_gEel 5-(;) -7 5%x0-7 g ol o (=1
J],Lngo Cx _ 7% =3£Ln20 (5’-‘ : = 0-—1 _2n+1 2n+2 2n+3 4n
= S XX XK o
= 4n!
— 4-11("2“
184 (d) RO
We have, 186 (a)
We have,
L--------------_------------------_------------------------J
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lim —n = lim — =0 [By L' Hospital's Rule]
x—=oo X x—=ocon
187 (b)
hm‘.f(x} 3 lmf(x')w*a VX+3
¥—09 VE-3 r—=9 xX-9 flx)+3
V943
= '(9) % (—)
f(9)+3
3+ 3
=f'{9)X——=3
= 343
188 (a)
We have,
0,if|lx] <1
lmc}nx !1 iflx| =1
i oo, if x| > 1
1 _+ —1,|Ix| <1
. f(x) = lim —=1i {D,lxlzi
s & o MR it A
189 (b)
e ¥—egl 1 e ®D_A 1
lim =—lim = ——
-1 x—1 ex—-1 x—1 e
190 (c)
x™ X0
ry—]}f}o x"+1 noe (14 1/xM)xn
1
= lim =1
n—?ml_{__';
191 (h)
We have,
¥2+4x+5=(x+2)*+1=>1forallx
S = 1
— 1—cos?f
— 8[_]’]?]—92 —;
mn
Z "G, a” b7 = (a + b)" = 2"
r=0
192 (c)
We have,
K\ T 1/n " D
i - = li n—
A%{1+(y)} lim y (14 0)/" =y x 1
=¥
193 (b)

chirr}(logex)l’lk’gx = chiml[loge + log x]/1egx

= lim[1 + log x] /08
x—+1

mlogx
= gx-1 logx — e

194 (a)
We have,
‘ x?+1 C (a—-Dx*+ax—-1
lim {ax — =bh= lim
X—wm x+1 X—o x+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=2a=1

Now,

C{a=-Dx*+ax—-1 ax-—1
lim =bh=lim =
x—ce x+1 x—w x+1

=a=b
Hence,a=5b=1
195 (b)
Given limit
x tlog(1+t)

= lim % IR

x=0 x3
Using L' Hospital's rule,

xlog(1+4x)
e xt+4
- l'-‘??} 3x2
log(1+x) 1
m p

x—0 3x x*+ 4

11 1
T34 12

196 (d)
oo, ifx?>1
We know, r%mga xM =41, ifx2=1
0, ifx2<1

B . log(2+x)-x*"sinx
Given, x) = lim ———
f( ) n—oo 14x2n

For x* =1, f(x)= llmM

1
=5 (log3 —sin1)

For x? < 1,
f(x) =log(2 + x)
Foe x2 > 1,

(xm) log(2 4+ x) —sinx
LS

log(2 +x), x* <1

fCx) = lim

= —sinx

A 1
flx) = 7 (log3 —sin1), x=1
—sinx, x2>1
= ;L”‘}ﬂx) = ll,llar};:}log(z +1—h)
=log 3
lim f(x) = lim[—sin(1 + h)]
x—17 h—0
= —sinl
[t is clear that both limits exist and xiinlﬁ_ flx) =

lim f(x)

x—=1*
197 (d)
We have,

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

o o o)

Get More Learning Materials Here : &

@ www.studentbro.in



T D S M N S SN N B B NN SN SEE N SN BN BN NI NS B EES SN SN SN N BN BN NN BN BN NN NN BN BN ST NN NN SN SN N NN BN NN BN SN N B B BN B

| I
1 I
| I
| I
: ‘ ;x e dx [T e¥d(x?) ' sz x X’ dx et —1 :
: 3!]_{2} gx? - ;,!EEU 234:(2 = ,!L“Z.!, g4x? ;l_l;ﬁ} 2 p4x? :
1 1 1
1 I
: 198 (c) :
I We have, I
: ]m}ztan X (\f2sm2x+3smx+4 Jsin2x+6sinx+2) {
AN
: : 5 (2sin? x + 3sinx + 4 — sin? x — 6sinx — 2) :
I = lim_tan®x . - _ . I
" T \4’251n2x+3smx+4+w’sm2x+6smx+2 |
| . Tim tan® x (sin® x — 3sinx + 2) 1
: x"”ﬂ\/23m2x+3&1nx+4+v’sm3x+651nx+2 E
I . sin x (sinx — 1)(sinx — 2) 1
I = lim |
I x=m/2 (1 — sinZ x) (V2 sin? x+35inx+4+.jqin2x+6sinx+2) I
: =, T —sin®x (sinx — 2) :
| Jl"”’fz(l-i-51r1x){\4’251112;v{+3&,1r];vt.'+4-i-\/s.mzx+6smx+2) I
l P E
i 209 +V0) 12 {
| |
: 199 (b) We have, :
I ‘ 3 i 1—cosx I
: :!]_,Tn(l+x+1) x]-rortllxsinxcosx :
| :egl_‘r&%_e o (1 —cosx)(1+ cosx + cos® x) :
I T x=0 x sinx cos x
: 200, (=) Gz y 2sinf, y (1 —cosx + cos? x) :
s - o = lim
: f(x) = cot 1(1_3x2)=§—3mn lx X"“x.Zsin(g cos(g-) cosx :
| I
: and g(x) = cos™! G;iz) =2tan~tx l sin G) 1+cosx+cos?x 1 wn 3 :
: fio f(x) —f(a) x=02(x/2) cos (g) Cos X 2 2 :
| gl —gle) 203 (b) i
: ; ;- 3tan'x—Z+3tan"ta We have, {
= lim
1 x—a 2tan'1x- 2tan~la 1
1 3 tan"'x—tan"'a 3 ) x +sinx i
| = —=lim - lim |———— = I
1 2x=a tan~!'x —tan™ Ia 2 x=0 X — COSX I
: 201 (b) :
| We have, 204 (a) '
: Am f(x) = lim f(2 - k) Since, f'(a) exists. {
| k((2 — h)? — 4) ¢ PR = im LX) — f(@) I
| = lim f(x) = lim——mm———— 0 xX—a I
I X2~ =0 2=(2- h) . xfla)=af(x) 1
| _h(h—4) W, lﬁﬂlT l
: Sk - % . xf(@ —af(@ +af(@) - af () :
| i — 1 S4B =i k((2+h)2— x-a x—a |
: Jp )= lmf@sR)=lm— ey @ —GE-g @) f@) :
I ki hth+d) xsa (x—a) x»a  (x—a) I
= — e —_ ¥
: 1m flx) = im = f(a) - af'(a) :
I ]11121_ flx)= 1m f(x) forallk € R 205 (d) 1
| < I
I 202 (0) We have, "
| I
| I
| |
| 1
| I
| I
L--------------_-- - . S . S N N S S . S S S S S S . -‘------------------J
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206

207

208

209

sin(a + 3h) — 3sin(a + 2h) + 3sin(fa + h) —s
ey h3
{sin(a + 3h) — sina} — 3{sin(a + 2h) — sin|
= lim
h—0 h3
ZSinﬂcos(a + L ) 6 cos (a +—) sm—
= lim & £
h—=0 h3
3h\ (.. 3h o . I
_ g 2 cos (a +?) (:-.m Z 3sin 2)
h—0 h3
_ 3h sin3§
- -ojmes(a+ 25
P
. 3h ﬂn;
= —flll_%cos(a+7) h/_Z = —cosa
(b)
We have,
1% + 2% + -+ n*) '/
iim{ }
x=0 1t
X_1 2%¥_14 nx___llfx
= lim {1 + + + oot ]
x—=0
S e

l[log 1+log24---+logn|

— enllogn!) _

(b)
We have,

2
x
Jy cost?dt
lim e
x—=0 Xsinx
2xcosx?

= lim —— [Using L' Hospital's Rule]

r—oo XCcosx+sinx
2 cosx* — 8x*sin x* _2-0
2 0

= 1
lc:lg{n!)rl = (TI!);;

=1

X=00

()

We have,
x2—4x+17—-4x -2
h =
FG) +90) +h(x) =—————

(x — 3)(x - 5)
TR
 Wm[f () + g(x) + h(x)]
(x-3)(x—5) 2

=+ h 7

2cosx —xsinx

()
) [BSinx +xmsx]
x-0 3tanx+ x?

gsinx

+ Cos X
= lim

=0 3tanx+x

x

lim

— x-0
Ftanx

lim [

8
[ it + Ccos x]

x—+0 ]

210

211

212

213

214

215

216

(d)
We have,
o loge(34x) =
lim
x—0 X

log, (1+%) - log. (1 ——)

log.(3 — x)

=k

= lim
x—=0

X
:limix ]oge(1+§) +1+Iimw=k

X0 3 —E—_ 3 x50 (_9
1
78
(b)

We have,

Iz +6 ¥ 12 E llm1—
— = i — X—o0 I
xll_.n;le (xz 6) :ll—m: (1 + xZ — 6) =€

:eU=1

=

+1 ” 2
—_—=k=k=—
3 3

(a)
lim [1 +

X=o0

(a)

We have,
lim Glx)-G(1)
xr—=1 x-1
Now,

Gx)=—/25—-x2=2G'(x) =

4x2 4

dx+1 71F
Yixtz — e"‘

— | = lime™
x24+x+2

X=C0

= G'(1) [By def of derivative]

.
VT

1
— rne=1{2
cos G)

bl

3
(a)
We have,
sin(e* ' =1)  sin(e" = 1)
x—+1 log x = hoo log(1+ h)
: h =
-1 -1 h
51“(: ) >< (e ) " _
-1 h log(1l + h)

lim

im
h-0 (e
(b)
3sinx — 3 cos x —_—

bx — X
3cos= + /3 sin=

& &

6

3cosx + V3 cosx
6

i
x

o8
mfaa
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V3 | V3
_ 3? +?
6
1
V3
217 (¢)
We have,
f(x) 4 [t4] )
lim dt = lim —==
X=2 X o= x=2 X — 2
2
- {f)} -16
= lim ———
x—>2 x—2
3 r
= ]iﬂ;w [Applying L’ Hospital’s Rule]
X—
3 ;
=4(f(2) f'(2) = 32" (2)
218 (a)
LT @
1111;1(—7!&— [6 from]
—— ¥ AR i
e X
Ty f(sec? x)2 sec x sec x tan x
B XI—PH% 2x
_2f(2) _8f(2)
/4 T
219 (c)
We have,

__ sinx
I I X —sinx_ sinx
x-|->nc.=|o = xIm X + cos? x x—bco coszx
> lm /@ = 755

[ smx cos x

e

OD

I
—_

—0asx

220 (a)

We have,

2f(x) 3f(2x) + f(4x) 0

> {— form]

x-vl] X 0
= lim 2f G)-6f (:IJH'F (% [Using L’ Hospital’s
Rule]
= i 21201 @)+ 16/ (4) [Using L’

x=0 2
Hospital's Rule]
_2f"(0)—12f" (0) + 16/ (0)
B 2
=3f"0)=3x2=6

221 (b)

9 cotx — cosx
im ——
x—a (= 2x)3

cot(§+ h) — cos (325 + h)

= (—2h)3
- —tanh + sinh
TR (—zh)3

_ sinh(1 —cosh)
= A9 cosh x 83

B 1]_ sinhXZSinzh/ZX 1 1
“B8no0 h . 4(hj2)? cosh 16
222 (c)
We have,
x4+ 3" 4 A¥+3
lim ( ) = lim (1 + )
x—=oo \x — 1 xX—00 xr—1
d{x+3)
= ex—-mm' = 34
223 (d)
1
L 2-Nx-3 . T3
e
&
472 56
224 (b)
VaZ+1-VaxP +1

im
x=oo A 11 — Yx* 1

T 3 i
\’1+F‘J1+x_s 1=1

= lim = =0
x—o0 1 5|1 1 1-0
J g J‘; R
225 (a)
[/ 74t at 4{f(xJ}3
lim lim f'ix)

32 w—2 xaz
=4{f(2)}.f'(2)
1
— 3
=4x (6) E
=18
226 (b)
Since, g(x)g(¥) = g(x) + g(y) + g(xy) —
(1)
Now, at x =0, y = 2, we get
g(0)g(2) = g(0) + g(2) + g(0) — 2
= 5g9(0)=5+29(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 gx) =x%*+k
= g)=x*+1 ki
g(x) is satisfied in Eq. (i)
lim g(x) = g(3) = 324+41=10
227 (b)
We have,
1—cot®x

xl—logrr,]f4 2 —cotx —cot3x

9(0) = 1]

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

o o o)

Get More Learning Materials Here : &

@g www.studentbro.in



T D S M N S SN N B B NN SN SEE N SN BN BN NI NS B EES SN SN SN N BN BN NN BN BN NN NN BN BN ST NN NN SN SN N NN BN NN BN SN N B B BN B

1-y*

= LI_I;I’{ P— where y = cotx
" yi=1
= m —-——
Yo yi+y—-2
 y-DO*+y+1) y*+y+1 3
= lim = lim—m—m> —— = —
yv-1(y =D +y+2) yo1y24+4y+2 4
228 (c)
We have,

xllr{l_{l —x+[x—1]+[1—x]}
=}1i11‘1){1—(1—h)+{1—h—1] +[1=-(1-h]}
= jIli_q;.}{h+ [—h] + [h]} = },il’}(h -1+0)=-1

and,
xli\HIl*{l —x+[x—1]+[1—x]}

=lm{l—(1+h)+[1+h—1]+[1 -1+

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

Hence, Lm} flx)=-1
229 (a)
Given, chl_rgw
This limit will exist, if
ax?+bx+c=2(x—-1)*?
= axl4+bx+c=2x%—4x+2

ax2+bx+ec _

=2

= a=2, b=—4, c=2
230 (a)
_ 2x*+x -3 2x+3)(x—1)
¥13x3 —3x2+2x—2 *AGZ+2(x-1)
2x+3
T x13x242

231 (a)

Jl_l:[olg ’x+ /x*i—{?c—ﬁ

= lim

Xx—0o

x+Vx+Vx +x

[put x= ﬂ

= lim =

¥—=0
J1+ ly(1+ 3 +1

232 (d)

[N

233

234

235

236

237

We have,
x+ 6 x+4 |_—J‘ x+4
lim( ) = lim (1—!— - )
x—o\x+1 xr—00 x+1
- S{x44)
= gx—co X+1 — 85
()
We have,
1 —cos(ax? + bx + ¢)
lim
x¥—a (x —a)?

. 2+bx+c
SiiZ {M}

=21 2
i) (x—a)?

sin2 {u(x—a;fx—m}

v a, fi are roots of
ax’+bx+c=0

- 2)!(1_1‘1":1( (x —a)? caxt+bx+c
=a(x —a)(x—f)
i = 2
=21 sin {a(x a;(x ﬁj} % az 2
=2l —eaen | X7 E A

2

2 2
=2 x (@Bt =5 (@ p)?
(a) )
: 1 e
E_r%(l —ax)V/* = chl_]"l"é [(1 — ax) ax] =e
()
i
n-ew 14 (10)7+1

w0 [ -1
= A Tont ( 12 + 1)
107n+1
a _ 1f0-1 1
z TnC E(ﬁ) T
[given]
= a=1

(d)
We have,

. vnZ+1++vn
m -
w3+ n—n

=T}1i_1}20n X2 =00
(d) .
L= e

— lim 5 X{Ji+\f2—h)
T 0(2Z—V2Z—h) (VZ+VZ—h)
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S(Ji+xf2—h):m

== 2+h

KL= 7

= lim & X (2+V2+H)
WONZ VTR (ZANZER
 5(V2+V2+h)

=5

LHL=+RHL
Hence, limit does not exist.
238 (a)

27" (n? +5n+6)
now (m+4)(m+5)

2 L
nf(l+-+-3)

= lim

=0
239 (b)

1
lim f(x) = l:l_l;% x. sin;

e gn a2 (142)(142)

2 y ff
= Il_,o(]' +2I+ZE+ )
X2 axt
= e},‘f},(?a?‘*' ')"F i, sEYLS
244 (b)
1/x
Let y = lim (%— tan™? x)
= liny= L =54
= logy = Jim Clog (5 — tan"" )
[-E forml
= lim Q [using L'Hospital's rule]
X—+00 (g—tan"lx)
2x
{1+x2)2 —-2x

lim

= lim

x—;m_( 1 )mx—oool-i-xz
1+x2

[using L'Hospital’s rule]

x—0
= 0 x finite term = 0 = logy=0 = y=1
240 (b) 245 (d)
1 We have,
im M = |im —===8— 1-cos(x—1)
x=alog(e® — e®) " xoa e~ . {xs + 2% 4 x + 1} (x-1)2
gX—g® 1T 2
[by L’ Hospital's rule] =il ¥Edn+3 ol i
= lim i s x4+ 2x2 +x+1) 07
£ 6w —n) =3 x2+2x+3
= li e’ rx=14y72
T roa e(x—a) te* 5%{ z=L J 5
[by L' Hospital's rule] = (g) ‘ = g
e(-l
e 246 (a) 2 )
241 () Here, Xl_er_lsx +2x—-3=0
We have, 5 xlimngz + ax + a — 7 must be zero, in order to
x <3 TR
lim (1 = L) = plim _ 2 limit exist.
mawey” Wt = 3(=32+a(-3)+a-7=0
242 (d) = 27T—2a—-7=0
o 3*+3*-2
lim [—z] = 2a=20
x=0 X . - a=10
X2 Zy..
1+xlog3+ = (log3)* + -+ 247 (b)
2 3x—1
1-xlog3+= (log3)%—...-2 " e HET)
= i - = (log3)? i e T =i 3, B
=5 Z (0g37 | (1-55)"" = i [(1-25) |
243 (d) _ HimE-10-1/0 _ 12
We have, - -
i 248 (b)
li e*+e™ -2\ We have,
%90 x? e f £ o 4 8§ . . =B
nﬂn{l—nz 1—-n? 1-—n? ‘_E—nz}
=i l+2+3+---+n_r n 1
Tabe 1-n2 T al%2(—n) 2
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250 (c)
3.211+1 — 4'51'1'.+1
M52 7.5

5 (6(3) ~20) 20
= lim = =——
e sn(s.(3) +7) 7
251 (a)

We have,

C(fx -4\ [x+V2x vz o\
:lc]—»né (x3—8) _(x—Z _\f——ﬁ)

L x2+2x+4
_9:—42

x(x + 2)
VEx=2) =V2(x=2)\
( (x —2)(Wx —V2) ) ]
e (SRR (x —2)(vx —2) o
_rﬂ[ *(x+2) _((x—z)(d‘—ﬁ)) ]
=i {’CZ”_"*“}:E_];
x=-2| x(x+2) 8 2
252 (b)
We have,

lim{yx2—x+1—(ax+b)}=0

Yoo
ch—x%-l—(c;tx-k.b)2
= lim

xso i —x +1+(ax+b)
 x2(1-a®) —x(1+2ab) +1— b2
= lim - =0
xoee VxZ—x+1+ax+bh
=>1—-a’?=0and1+2ab=0
=q=+landb =F1/2

Fora = —1and b = 1/2, we observe that

J}i_)n;lo(\fxz—x+1—ax—b)
= lim (\#xz —x+1+x-%)

X—00
— 0D
Hence,a = 1land b = —%
253 (d)

(2x 3)(3x—4) 6x% —=17x+12
45 (4% — 5)(5X — 6) %=+ 20%2 — 49 + 30

12x-17 ’ : '

= xl_.l‘& T [using L Hospital's rule]

=T 2= = : ' ita]’

= :!1_{{.10 T [using L' Hospital’s rule]
254 (b)

We have,

log(1 + 2h) — 2log(1 + h)
lim
h—0 h?
1+2h (14h)?
= lim log [{1+h}2] T log{ 1+2h }
h—0 h? h—0 h?

"“”{ i }(1 +2h)

1+2h

=—-1=-1

255 (b)
Let A = lim x*/*, Then,

X =+00

1
logd = iﬁgﬂ;logx =0 [

=2a=4=>a=+2
But,a # —v@ because each a, > 0

Hencea = V2

258 (d)
We have,
- x(1+acosx)—bsinx
lim =
x=0 X

; sinx
= lim {(1 + acosx) —b—} =1
x—=0 X

s1+a-b=1=a-b=0

259 (c)
[cosec_l(sec a) + cot™!(tan @) +]
. 1 in~1
liis cot™* cos(sin™! a)
a—0 a
= lim
a—0

+ cot™* cos[cos ™t /(1 — a?)]

. logx
v lim =0, forallm > 0]
xX=0o0 X
= |
256 (a)
We have,
log(x — a)
X log(e" = e“)
e’ — et . e~ e’
_;lclaa(x—a)ex “;lrﬂ(x—a)ex+ex_e_“* !
257 (a)
We have,
_4+3a,
Gntt =300
4+ 3a,
= llm Appq = r!ﬂm
a =23 wherea = lim a
3+2a’ Prarretu

Clearly, none of the options satisfy this relation

l (iosec (B~} +-toin (oo (Eid))

a
T —2a +cot™ 11— a?

= lim

a—0 24
1
= i - (2\,“1—112( 2::{))
a—0 1
= -2 [by L'Hospital's rule]

260 (b)
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ix

a b
lim (1 +—+—)
x

; 2
_ ey!Lngczx(a/x+b/x )

[+ lim (1 - )me]

= g2 mplIAEARIR) 420 [given]
= a=1
and beER
261 (d)
We have,
Sm.r—x+%
lim —
x—0 ek
-1‘3 IS x?’ x:{
T A T T
x=0 x5
3 x?2 o 1
- T 120
262 (c)
_ xf(2)=2f(x)
lim ———
x—=2 x—2
ki xf(2) —2f(2) +2f(2) — 2f(x)
T x-2 x—2
=f(2) - 2f'(2)
=4—-2x4=—4
263 (a)
C[IP2ear 2f().f'(0)
lim = lim
x—=1 x—1 ¥—1
=2f(1).f'(1) =16
264 (b)
n
s
lim — = lim —4——
n—w g™ — h"  n-om (g) 1
b
=-=1
[' 0<Z<1 impli (“)" 0
- o — 00
since, 7 implies B asn
265 (c)
We have,

_ ssinxyx-a
lim | =
X—a A\Sin a
1

sinx — sin a}r—a

x—a

= lim {1 + -
sina
. sinx-sina 1 Cos @
I s Srrercasaet ) Tie-rnod
= eerrL]i r—a sina = gsina = @

266 (b)
We have,

X1 =3, Xn41 = 2+ 2y

cota

X=o0 x2
2X(a!x+b/xz)
. (78 b r:t,.-'x-i-h,f.rz
= lim (1 + -+ —2-)
X—oo X X

nxy=\24+x =V2+3=V5,x3=2+x,

XS Xy > Xy

[t can be easily shown by mathematical induction
that the sequence xq, x5, ... X, ... is a
monotonically decreasing sequence bounded
below by 2. So, it is convergent. Let limx,, = x.
Then,

Xns1 =2+ Xy
= limx,, =42 +limx,

=x=Vi+x

=2x?-x-2=0

2x-2)x+1 =0

=>x=2 [“x, >0forallneN ~x>0]
267 (d)

i fQRh+2+h%) - f(2)

h=0 f(h—h?+1)- f(1)

. {F'Ch+2+h®}L(2+2R) -0
TR {f(h—h2+ D}.(1-20) -0

[using L’ Hospital’s rule]

_f'(Z}.Z 62
(D1 41
268 (a)
We have,
1
24 x2Z x* 1
lim ﬂ —] ELI—E%%T;:LZ = e:lcl—wnéxz — ez
x=0\1+ 3x2
269 (c)
We have,
x+1 x
lim x{tan'l —tan~! }
X x+ 2 X+ 2
xFL e
- o +2  x+2
R Py
x+2 x+2
x+2
o = 1 L L
= Jinxtom (sz T5x+ 4)
-1 x+2
= Y tan (2x2+5x+4) x(x +2)
X0 __&hE 2x2+5x + 4
2x24+5x+4
i i 1
g
270 (c)
We have,

I+ 2x+1 6x+ 1
lim | —— ) = 3,and lim =
x=oo\ x24x+2 x-+00 3x + 2

bx+1

_[3x%+ 2x + 1) 32
o lim [ ————— =32=9
xsoo\ X2+ x+2

271 (b)
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We know that
sin2™A

A 24 44 .. ¥ B
cos A cos 24 cos cos e

Taking A = zin we get

cos (;—n) cos (2:.1) L G) s @

sinx
o XY
2" sin (z_ﬂ)
I 0 X x %
S M Cos (—) cos (—) . COS (—) cos (—)
n—+co 2 4 2n-1 2n
i sinx . sinx (x/2") sinx
— 1m = o
=00 g oio (X n—eo  x sin(x/2" %
2™ sin (2?1) (x/2M)
272 (a)
We have,
. sinx
; SN X\ x—sinx
hm( )
x—0 X
. sinx
3 SINX — X\ x=sinx
:Zhﬁ1(14'———————)
x—0 X
li sinx-x_  sinx =l sinx
= ex!_r.'c];. *  x-sinx =g ;;J-r.rilj X = 9'1
273 (b)
z -
) X©sm —) ) x . 1
lim - = lim — X xsin|—
x—=0 sinx x—=0s5Inx X

=1 x 0 x (An oscillating number) = 0
274 (a)
ki VLG e Xt VE=f1(x)

lim =2 = Il s [by L' Hospital's
rule]
L) 2
f 1
275 (d)
We have,
i 3x+|x|_]_ 3x—-x 1
o0 Tx —|x| 250 7x+5x 6
and, lim 3x+x| _ . 3x+x —2

x—0t 7x-5|x| T x—0 7X—5x
’ 3x4|x| <
So, lim ——— does not exist
x—0 Tx=5|x|

276 (b)
Vx+3

lim
x—==3-0 x+1

But vx + 3 is not defined on left hand limit of -3.

Hence, function is not defined.

277 (b)
We have,
cos(sinx) — cosx
im )
x—0 X
% sin x+sinx siti x—sinx
() g ()

x -0 x*

. x+sinx
sin(2222)
=2lim———=
=0 (;\:+51nx)
)
. x—sinx . ;
s 2 (x + sin x) (x - smx)

(=) o e

i x+sinx . x—sinx
on(E2) an(E)

X

=2 _Ll_r,% x+sinx x—sinx

2 2
4 sinx) (x —sinx
2x 2 x3 )
T T 1+1 I x —sinx
=L X1IX]1X|=—4+—
(2 2) 2

x=0 2_]‘:3
X —sinx

2

21 x—sinx
= 21lim = lim
x-0 2x3 x=0  x3

xli x5

Rl [ e s 1 x2 1
= lim ( 3 5')=Iim(—+—...)=—
x—0 X

278 (d)
. el,‘x ‘ eifx 1
'lt.l_r,r[],el,ﬂxu = _!:l_%el_lx.e = E
279 (a)
We have,
. V1 +sinx — V1 —sinx
%30 P’
(1 +sinx)Y3 — (1 —sinx)¥/?
= lim

x=0 X

1 Zz
2{§sinx 4—5{2—,3J(Sinx)2 + }

280 (c)

We have,
. x
lim (cos;)

n—oo

mn

lim {1 + (cosf—— 1)}n = lim {1 — 2sin® Zi}

n—oo n n—+eo n

i ioa X
lim —2nsin’=—
= gn-—co 2n

: sin——;:c = 1
gt et e 1%0 0
fioee e =el=1

=e
281 (a)
We have,
frix
lim Y23 _ iy 2 ;‘:m [Using L’ Hospital Rule]
x—9 x-3 x—9 ﬁ

]_m\ﬁf'(x) Ix4 4
=11 = —
= Jf@) 3
282 (b)

We have,

n
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E =
\ublwa v
=g

g =
o — -
P
& |E
L[5
~_— s
e
= I
= |
g% §
v =
S—— =
=0 o
ET E7
=x ==

sinx™
(sinx)™

lim
x—)ﬂ
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