Prepared by:

Special Practice Problems ..z.,...

~[ JEE (Mains & Advanced) ]~
Topic: Limit
***Dream is not that which you see while sleeping; it is something that does not let you sleep.-A.P.J. Abdul Kalam
@6, Objective Questions Type I [Only one correct answer]

In each of the questions below, four choices are given of which only one is correct. You have to select the correct answer which is the
most appropriate.

; s ooy . inant form ?
1. Iff(x):%[f(x+1)+ ] and  f(x)>0 for al” Which of the following limit is in the indeterminant form

x
) f(x + 2) (a) lim (l) (b) lim 1*
xe R, then lim f(x)is x>\ 7 x—> 00
X —=> o0 X
2 o . 1
(@ o (b) Jg © Jtlgn” 5 (d) xh_x)n” (1 + x)
@P (d) o 8 Him (1-—2+3—4+5—6:...-2n)isequa“o
2 nse Jtn?+1) +4(4n%-1)
. 100x 99 sin x (@) -1 ®) 1
, where[-] denotes
2. Thevalue ofJH o([ = x] + [ = D where[] . ) 173 &) 17
'Eh;: greatest fteger function,g) 198 9. lim }?l cos®™ (x — 10) is equal to
a) 197 n— o x =
ist (a o )1
(©) 199 (d) does not exis i 1 T 20
: c
: i 2_ 1 EIE] i ual to (where [.] . in (x cos x) ,
% xh—IPo[ 7 -4y +1D) "3 e 10. xl)u:l}/z %{xsﬁj is equal to
denotes the greatest integer function) ; @ 1 ®) /2 .
@5 (]cjl; g ) (© 2/n (d) 'does not exist
© 7 (. oes not exist . _— _~e
limC, |—]| |1-— 1t
4. lim 1—cosx.c¢;szzx cos:;xisequal - 11 nh_r’nm x (n) ( n) is equal to
x—=0 s~ 2Xx (a) 0 (b) 1
(@ 7/2 (b) 7/3 m*.-e ™ @ m* .e™
© 7/4 @ 7/5 Sl x|
’ im (J(x2—x+1)—ax—-b)=0, then for k22 12. If {x} and [x] are the fractional part function and greatest
2 It xh-?-u S e integer functions of x  respectively, then
lim sec® (k!=m b) is equal to gt ° m e*t —{x} -1 is equal to
n— e ) x = [a] { x}2 d
Ea; - EZ) : Eag 0 % 12 _
¢ - . . c)e—-2 oes not exist
6. Which of the following limit is not in the indeterminant u;:oo et B
b ? 3 3 13. k= lim k—i'ﬂ].;._i-ﬁ is (m > 101)
@ lim =2 (b) lim sin x cosec x x| x7+10
x—a X—4a x=
: .0 @10 ®) 10°
d) lim —
(@) lim x* @ lim = © 10° (d) 10*
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14.

15.

16.

17.

18.

19.

20.

21.

22,

k k ’
If }:1 cos™!B, = E’tz_ for any k>1 and A= Z‘l (B,) then
r= r= *
/3 _ (1 _ o l/4
lim Sk (12 2x) is equal to
x—=A X+ x
1
(a) 0 2,
(b) 5
T S
c) — —
(© ) (d) 6
a i b
If xli_r)no x_.%n_c){, a, b, c e R ~ {0} exists and has non-zero
sin (x
value, then

(a) a, b, ¢ are in AP (b) a, b, c are in GP

(¢) a, b, c are in HP (d) none of these

Let f(x)= Lim n (x¥" - 1), x > 0, then f(xy) is equal to
n— oo

@ fx)+ f(y) (d) f(x)- f(y)
© xf(y)+y f(x) d xf(y)

ABC is an isosceles triangle inscribed in a circle of radius r.
If AB = AC and h is altirude from A to BC, then Lim % is
-

equal to (where A is the area and P is the perimeter of the
triangle ABC)

1 1
1 1
L d) ——
© 128r 0 216r
Let f(x)=3x'-7x® + 5x® — 21x® + 3x? - 7. The value
of lim fa-h) - f) —3h) - f() is equal to
k>0  h>+3h
(a) 22/3 (b) 50/3
(c) 25/3 (d) 53/3
lim (________In (a+x)—lna)+ k lim lnx-1 =1then
x=0 X x—2e X—¢
(d) k=e (1 . 1)
a
(b) k=e(l+a)
© k=e(2-0a)

(d) The equality is not possible

x-a a

im (12 _[xT _
m | —— 2 (a>0), where [x] denotes the

greatest integer less than or equal to x, is

(a) a®-2 ®) a®-1

(©) a? d) a®+1

If0<a<b, then lim (b" + a")" is equal to

@e (b) a

@b (d) none of these

The value of lim 417201~ cos 2x) is equal to
x>0 X

@1 (b) -1

© 0 (d) none of these

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

In(1+{x})

) is equal to

of

then

The value of xliino o is (where {x} denotes the
fractional part of x )
(@ 1 (b) 0
(© 2 (d) does not exist
Let flx)=1//(18 = x?), then  value
x—=3 x-3
(a o ®) -1/9
() -1/3 d 1/9
2 .

Thiessluaof i, | 2 Snl/x)—x 1.,

xoe\T 1-lx]
(@ o ®) 1
(c) -1 (d) none of these
lim 1 + 3 + < +...+ L
nselnd+1 n®+1 nP+1 7 nP+1
(@1 ) 2/3
() 1/3 o
If x>0 and g 1is bounded function,
fim JOE HECD
no= ™ 41
(@ f(x) (b) g(x)
o0 (d) none of these

(cosx - 1) (cosx — e*) is

The integer n for which lim
x—=0 n

X
finite non-zero number is
(@1 ) 2
(© 3 @ 4
[,2 k2
lim XVy - -x) is equal to
0 ({iay - 4% + 8397
(a) 1/4 (b) 1/2
(©) 1722 (d) none of these
; 2
lim M%M is equal to
x—=0 b’y
(a) -m ) n
(c) n/2 d1
. s sinx
SInX - (sin x)' is equal to
x> n/21—sinx+ Insin x
(a) 4 ®) 2
©1 (d) none of these
The value of the limit
a* — gV
lim ————, a>1is
x—=0 a\l’; + al/ Vx
@ 4 (b) 2
(© -1 @@o
o -2
lim n_s_m_r}_l’ 0<a <1, is equal to
nre n+
(@ o M1
() (d) none of these
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sin™! x — tan”! x

34. xh—l}]o = is equal to
(@ 1/2 ®) -1/2
@0 (d) o
35. lim {log,_, (n) log, (n+ 1) log,,, (n+2)..
lognk ~ l(n* )} is equal to
@ n () k
(c) o (d) none of these
n
36. im X cot™? (r’+3/4)is
n—er=1
(@ o (b) tan'1
(©) tan! 2 (d) none of these
a b)Y
37. If lim (1+—+_5) = e2, then
X —> x b'e
(@A a=1,b=2 Mb)a=2b=1
() a=1,beR (d) none of these
1 el/n e2/n e(n- 1)/n
38. lim |— + + +..+ ]equals
a+=|n n n
(@ o (b) 1
(© e-1 (d) None of these
_ s
39, 242 (cos-x + sin x) isequalio
x—=n/4 1-sin2x
(a) 3;/—-5- ) 242
(©) 4—;/5 (d) doesnot exist
40. If lim (le~njnx— :an X) sin nx = 0, where n is non zero
x—=0 X
real number, then a is equal to
@ o ® 22 :
© n @ n+d
n
3 1/x
41. If lim Me—-—=2,then
x501+(1-b%) e
(@ a=1, b=2 () a=1, b=-13"3
(© a=2, b=3"3 (d) none of these
42. If im (y(x* - x*+1) — ax® - b) = 0, then
@ a=1,b=-2 b) a=1,b=1
(© a=1b=-1/2 (d) none of these
43. IfS, = s a and lim a, = a, then
k=1 n-y

Spe1— S, equal to

}jIn n
n— e Z k
k=1
(a) O () a
(c) v2a

45.

46.

47.

48.

49,

50.

51.

52. lim

53.

The value of lim %5 (i1 X) — €O X, equal to

x=0 x4
(a) 1/5 (b) 1/6
(©) 1/4 (d) 172
2 2
Let f(x)=1% " L 02 xel , the quadratic equation
2x+3,if 2<x<3

whoserootsare lim f(x) and Lim is
x—=2-0 x—2+0

(b) x>-10x+21=0 -
(d) none of these

(@) x2-6x+9=0
(c) x*-14x+49=0
xsin{x-[x]}

lim , where [.] denotes the greatest
x—=1 x-1

integer function, is

(@ 0 (b) -1

(c) not existent (d) none of these
The value of lim0 [x2 + x + sin x] is (where [.] denotes the
X =

greatest integer function)

(a) does not exist (b) is equal to zero

(0 -1 (d) none of these
lim/4 (2 - tan x)V/" @ X equals

(@ e ) 1

(©o (@ et

i 1/n
lim (——] (m eN)is equal to
n— e\ (mn)"

(a) 1/em (_l(;) m/e
(c) em - . ( ) e/m
Ify=2 , then lm} yis

(@) -1 () 1
()0 (d 1/2

The graph of the function y = f(x) has a unique tangent at
the point (a, 0) through which the graph passes. Then
log, {1+ 6f(x)} i

li

x _I)ll a 3f(x)

(@ o 1

(c) 2 (d) none of these

2y_
im J2R 2+ R - ) en that £(2)= 6 and

k=0 f(h-h%+1)- f(1)
f'(1) =4) is equal to
(a) does not exist (b) is equal to-3/2
(c) isequalto 3/2 (d) isequalto 3
If lim x(1+acosx)—bsinx
x=0 x3
(@ a=-5/2,b=-1/2 (b) a=-3/2, b=-1/2
() a=-3/2, b=-5/2 (d) a=-5/2, b=-3/2

=1, then

x" sin® x . ;
54. lim is non zero finite, then n must be equal to
x>0 x" —sin™ x
(@ 1 ® 2
(0 3 (d) none of these
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55. lim (\l(x2+x) —x) equals
X =) co
-X
(a) lim x+ln(21-—x) ®) lim e —21+x
x—=>0 X x—=0 b's
c o2
N T | @ 1im X -1
""’0-»/;+\’(x2+2x) x>0 X
56.

If [x] denotes the greatest integer less than or equal to x,
then the value of lim (1 - x+[x-11+]|1-x]|)is

x—1

(@ o0 ) 1
( 1 (d) none of these
57. lim r Uce““z tdt - jc gsin?t dt) is equal to (where c
x—=0X y x+y
is a constant)
(a) e (b) sin 2ye Y
(00 (d) none of these

58.

59.

60.

61.

62.

63.

If « and B be the roots of ax®>+bx+c=0, then

lim (1+ax®+bx+c)V* "% is
X—= 0

(@) a(o—B) () In|a(e—-B)|
© PLICEd) (d) e2le-Bl
sinx, x#nn, nel
It f(x) = {2, otherwise and
rx2+1,:vx.';t 0,2

g(x)=14, x=0, then limog {f(x)}is

S x=2
(@ 5
(© 7
IfA =

() 6

@1

xX-a; . :

3 =1, 3;..., dlf < e .

\x—a.ill 2, nandifg <a; <a; <...<q,
Then lim (AlAz...An),lsmsTl

X Gy

(a) is equal to (-1)™"
() is equal to (-1)™"!

i le-1ae

- ~— is equal to
x-1+0 sin(x-1)

(@ o0 (®) 1
© -1 (d) none of these

lim lo_g,_[il’ (where [.] denotes the greatest integer

X3 X

function) is equal to

(b) is equal to (-1)™*?
(d) does not exist

(@ o0 ® 1.
@ -1 (d) nonexistent
If [x] denotes the greatest integer <x, then

lim ls {112x1 +[2%x] + [3%x] +...+ [n?x]} equals

n— oo n
(@ x/2 ) x/3
(©) x/6 @o

65.

66.

67. lim

68.

69.

70.

71.

72,

. The value of the limit ;

tim {llfsinzx 21/sin2x g nl/sinzx}sinzx is

x—=0

(@) () o

(C) n (T-'. + 1) (d) n

2
G W |

{im f_.ﬂ_ is non-zero finite, then n must be equal to
x>0 x—sin" x '
(@1 () 2

(© 3 (d) none of these

. :

lim log ’Ex} ["]_, n €N, ([x] denotes the greatest integer -
X = o0

less than or equal to x)

(a) has value -1
(¢) hasvalue 1
sin [cos x]
x—01+[cos x]
(a) equaltol

(c) does not exist

(b) hasvalue 0
(d) does not exist

([.] denotes the greatest integer function)
(b) equalto 0

(d) none of these
If o and B be the roots of ax® + bx + ¢ = 0, then

1-cos(ax? +bx+c) .

xli_x)nu o — ) is equal to
(@ 0 ) 3B

© a (o.-B)? @ - a (@-p)?
2 2

If x is a real number in [0, 1], then the value of

fO) = lim lim {1+ cos®™ (n!mx)} is given by

m— e n—

(a) 2 or 1 according as x is rational or irrational

(b) 1 or 2 according as x is rational or irrational
(©) 1forallx
(d) 2or1forallx

(1+x)1/"—e+-1-

ex
The value of lim 3 2 js
x—0 x

11 1le

(a) ﬂ e (b) 24
e

= d) none of these
© 24 (@
Ji 20 ([=n%1x?) - tan ([-n21)x? equals (where []
x>0 sin® x
denotes the greatest integer function)
@0 M) 1
(c) tan10-10 (d) =

. 1-cos®
Let a=min{x?+2x+ 3, xeR} and b= lim ———
‘ 00 ;)

n
The value of EO a-b""Tis
r=
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2H+1 - 1

n+1l
(a) s ®) 2 : 1
4!’1 + 1 1 3 ’ 2
(c) 5 (d) none of these

@e, Objective Questions Type IT [One or more than one correct answer(s)]

73. lim (s—"-‘—’f)[" ih;;“‘} equals

x>0 X
(a) 1 () e
(c) e (d) e

In each of the questions below four choices of which one or more than one are correct. You have to select the correct answer(s)

accordingly.

e =
x4+
(@) f(x)=1for|x|>1

M) f(x)=-1for|x|<1
(c) f(x)is not defined for any value of x

(d) f(x)=1for|x|=1
2. lim vx (yx +1 - /x) equals

1. Let f(:_c)= lim

1
, then
1

@ xli_131011'1(1+;c)—x
. 1-cosx
®) xh—n)lo x2
© lim Ja+x) -1
x—=0 X
(d) lim J;

*20 Jx+4(x? + 2x)

3. If lim0 (cos x + a sin bx)"/* = e?, then the values of aand b
X —>

are
(@ a=1,b=2 (b) a=2b=1/2
© a=2«/§,b=-—‘/% @ a=4b=2
X +d .
4, If lim =7, then the value of a is
x—o-a X+4a
(a) 1 (b) -1
(© 7 @ -7
,/ - 2 .
5. Ifa>0,b <0, then lim ¢ -cos ax)1sequa1to
x— 0+ sin bx
av2 ' _&_\/—é
la|v2 _lalv2
(c) iB] (d 15|

10.

11.

% 'x A/x ]
If lim (i‘fi’-c—J ,(a, b, ¢, A > 0) is equal to
(@ 1,ifA =1 - (b) abe,ifA =1
(c) abc,if A =3 (d) (abc)¥3,ifA=2
The value of a for which
x 4
lim (e -1) =§,is
x=0 [ x2 x2
sin (?J Ioge{l + 7}
(a) -2 ®) -1
©1 @ 2
ERS
. If f(x)=| ——— | ,then
2+| x|

(@ lim flx)y=e™ ®) lim fG)=e
(d lim f(x)=1

X = —ee

(@ lim f(x)=eo

X —» oo

2x
1 Letf(x):{l.'-_)‘,—’osx(l,
Ak ,1<x<2
ifJ}iin1 f(x) exists, then A is
(@ -2 (b) -1
(1 d 2
X ,x<1
Let f(x)=4x ,1<x<4,then
4-x,x>4

(a) xlgq_ flx)=1 (b) xli)nr_ll+ flx)=1

@ lm flx)=4 @ lim fGo=4

sin x"

Ifm,neN, lim is equal to
x— 0 (sin x)™
(@) Lifn=m M) 0,if n>m

(€) =, if n<m (d) n/mifn<m

PAGE#5



@, Linked-Comprehension Type

In these questions, a passage (paragraph) has been given followed by questions based on each of the passages. You have to answer th,
questions based on the passage given.

—

~ PASSAGE 1 : ’

A circular arc of radius 1 subtends an angle of x radians, 0 < x < % as shown in the figure. The point R is the intersection of the

two tangent lines at P and Q. Let T (x) be the area of triangle PQR and let S(x) be the area of the shaded region.

P
R
1
Q
1
(0]
On the basis of above information, answer the following questions :
1. The expression for T (x) is (@ 172 () 2/3
(@ tan> ®) tan( x )_ sin x ©1 (d) 3/2
2 2 2 4. The root of the equation X _S(x)=T(x)V x €(0, m)is
© sin x @ tanzf—smx 2
@ % ® 3
2. The expression for S(x)is
x - sinx x —sin x @2 (d) 2n
(@) > (b) 3 2 3
g T ind 5. Th s i ¥
© x* —sin 2x @ 2x ;m x e value of S (2]15
T, (@ -1 () 1/3
. The value of xhin S(x) (c) 1/2 (d) 2/3
PASSAGE 2

A tangent line is drawn to a circle of radius unity at the point A and a segment AB is laid off whose length is equal to that of the
arc AC, a straight line BC is drawn to intersect the extension of the diameter AO at the point P.

On the basis of above information, answer the following questions :

B
C
/ 8 =)
P ! DjA
1. The area of the trapezoid ABCD is © %(e + c0s8) (1 — sin6)

@ ; (0 + 5in @) (1 — cos6)

1

@ l(9 + c0s0) (1 + sin @)
(b) 3 (1 + cos9) (8 — sin®) 2

PAGE#6



. The length PA equals .2
@ ©-5in) @ %{tana— 51 ee(ls':lff‘e)}
6(1 — cos9) A
by 0= cose) 1{me+ sin 9(1+Gcot9)}
(0 -sin@) 2 : 0 —sin®
0(6 - si
© %1:9_‘;) %{me sin20 (1 S:ecote)}
(1 - cos6) 2
d) —= 1 _sin e (1-6cot6)
0(0 — sin0) | @ = { Y
. The value of lirn+ PAis 5. The value of e’lin}f areaSIflACBPQ)
(a) 1/3 650 (b) 3 i —
©o0 (d) none of these () 5 . ®) 3
. i ded PA , then th f
,lAf ;lgfsnt at C intersect extende at Q, then the area o i B @ nof delined
| PASSAGE 3
If lun f(x) = finite where f(x)= sinx + ae” + be;" +cin( +x) and g, b, ¢ are real numbers.
x - 0* X .

On the basis of above information, answer the following questions :
3. The value of c is

) Thevallue ofais (@ -1/2 ®) 1/2
@) -+ ® 0 . (© 0 @ 2
2 4. The value of lim f(x)is
1 (a) - x>0 () -1
© < @1
2 | - (a—l @ -3
2. The value of b is 1 5. For the same values of a, b, ¢ as obtain above, then the
(a) _1 (b) = value of lim x? f(x)is
2. 2 x— 0" :
: @1 (a) O () 1
© 0 © 2 () 3
@+ Answers _ >

Objective Questions Type | [Only one correct answer]
1. (0 2. (b) 3. (b) 4. (o) 5. (b) 6. (d) 7. (d 8. (o 9. (b) 10. ()

11. () 12. (@ 13. () 14. (d 15. (d) 16. (@) 17. () 18. (@ 19. (a) 20. (o
21. () 22. (d 23. (d 24. d 25 (@ 26. (&) 27. (a 28. (& 29. (d 30. ()
31. (b) 32. () 33. (a) 34. (0 35 () 36. (¢ 37. (¢ 38. (© 39. (a) 40. (d)
41. (b) 42. () 43. (@) 44. (b) 45. (b) 46. () 47. (b) 48. (d 49. (@ 50. (b)
51. (o) 52. (d) 53. (d) 54. (b) 55. (b) 56. (d) 57. (d) 58. (o) 59. (@) 60. (d)
61. (a) 62. (a) 63. (b) 64. (d 65 (a 66. (a) 67. (b) 68. () 69. (a) 70. (a)
71. (o) 72. (o) 73. (o)
Objective Questions Type Il [One or more than one correct answer(s)]

1. (a, b, ¢) 2. (b0 3. (a0 4. (a, b) 5. (a, d)

6. (c, d) 7. (a, d) 8. (a, b) 9. (b, d) 10. (a, b, ¢)

11. (a, b, ©)

Linked-Comprehension Type

Passagel 1.(b) 2.(a) 3.(d) 4.(© 5.(© Passage3 1.(a) 2.(b) 3.(c) 4.(d) 5.(a)
Passage 2 1. 2. 3. 4.(0 5. '
: g (a) (b) (b) c . PAGE#7



