-
1. Let f : R > R be a positive increasing function with lim 53X _ 1. Then lim 29 _
x—o  f(X) x—wo  f(X)
[AIEEE-2010]
2 3
)1 2)— 3) — 4) 3
1) ( )3 3) > (4)
2, |im[ 1 - CoS2(x= 2)}] [AIEEE-2011]
X—2 X—-2
(1) equals —\/5 (2) equals L
NA
(3) does not exist (4) equals \/E
2 -
3. Let f: R — [0, «) be such that lim f(x)exists and lim GO -9 _ 0 Then Limf(x) equal -
X—5 X—>5 | X—5 | X—5
[AIEEE-2011]
(1) 3 (20 31 (4) 2
H 2
4. limm 3N(FCOS™X) i aqual to: [JEE(Main)-2014]
X—>0 X2
O @1 @) - OF:
2
5. If lim BN K=2)x=2K} _ 50 ks equal to [JEE(Main)-2014]
X2 X2 —4Ax+4
(13 21 30 (4) 2
1
6. Letp = Iirrg (1+ tan® \/;)ZX then log p is equal to: [JEE(Main)-2016]
X— 0+
W = (2) 2 3)1 G
4 2

7 lim S2X =X e quals: [JEE(Main)-2017]
x—>g (m—2x)

1 1 1 1
) = 2) — 3) — 4) =
O @ o4 ©) 75 S
8. For each t € R, let [t] be the greatest integer less than or equal to t. Then
lim X[F} + F} + e {ED [JEE(Main)-2018]
X— 0+ X X X
(1) does not exist (in R) (2) is equal to O. (3) is equal to 15. (4) is equal to 120.
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11.

12.

13.

14.

15.

16.
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, 4
lim V2T VIHY ~2 [JEE(Main)-2019]

y—0 y4

(1) exists and equals L (2) does not exist
442

(3) exists and equals L (4) exists and equals _
242 222 +1)

For each x € R, let [x] be the greatest integer less than or equal to x. Then

(] fRsinl]

Xx—>0~ |x|

[JEE(Main)-2019]
(1) -sinl (2) sin 1 31 @0

For each t € R, let [t] be the greatest integer less than or equal to t. Then,

(- | x| +sin|1-x |)sin[§[1—x]}

lim [JEE(Main)-2019]
x—1* [1-x|[1-X]

(1) equals O (2) does not exist

(3) equals -1 (4) equals 1

Let [X] denote the greatest integer less than or equal to x.

tan(rc sin? X) + (|X| - sin(x [X]))Z

Then: Iirrg [JEE(Main)-2019]
(1) does not exist (2) equals n (3) equals O (4) equals © + 1
IimMis equal to: [JEE(Main)-2019]
*x=0 sin® x cot? (2X)
M1 (2) 4 30 4) 2
lim SOEX—tanx. [JEE(Main)-2019]
x>0 cos(x + %)
L) 42 28 (3) 4 (4) 82
~ Jn—+2sinx. .
Iim——— | to: JEE(M -2019
xl—';? \/H is equal to [ (Main) 1
T 2 1

M Jr 2 \g @) |~ @ =

. sin? x .
me equals [JEE(Main)-2019]
M 22 (2) 4 (3) 42 @) V2
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18.

19.

20.

21.

22.

23.

24.

25.

26.

Limit

Coxr a1 3=k . .
If lim =lim , then k is: [JEE(Main)-2019]
x—=1 X —1 x—k X2 _k2
3 4 3 8
) = 2) = 3) = 4) =
@) > 2 : (3) 5 (4) 3
2 [—
If Iirq# =5, then a + b is equal to: [JEE(Main)-2019]
X—> X—=
-7 (2)5 (3) -4 (4)1
lim X +2sinx is: [JEE(Main)-2019]
X0 [y2 4 2sinx +1—sin? x —x + 1
13 (2) 2 )1 (4) 6

Let f(x) =5 - |x — 2] and g(x) = |[x + 1], x € R. If f(x) attains maximum value at o and g(x) attains
(X — )(x*—5x+6)

minimum value at B, then Ilim is equal to: [JEE(Main)-2019]
x>-op X% _6x+8
1) -3/2 (2) 3/2 (3) /2 4) -1/2
X 3-X
lim2+3" 12 45 equal to . [JEE(Main)-2020]
X—2 3—X/2 _ 31—X
3 5 5 1/x
lim| 2X* is equal to [JEE(Main)-2020]
x-0( 7x? 4.2
) 1 1
(e (2) e Q) - (4) —
e e
2 3 n_
If |irTIX+X X +'1"+X n_ 820, (n € N) then the value of n is equal to
X—> X =
[JEE(Main)-2020]
1
Iim(tan(E + XBX is equal to: [JEE(Main)-2020]
Xx—0 4
(e (2) 2 (3) €’ (4)1
. [ l=x+ x| _ .
Let [t] denote the greatest integer < t. If for some AL e R - {0, 1}, lim|————|=1L, then L is
x=0| A — X +[X]
equal to : [JEE(Main)-2020]
1
@) > (2)0 ()2 (4)1

1 X2 X2 2 X2
If lim{—|1-cos— —cos— +cos—cos— | = 2% then the value of k is
x—0 | x8 2 4 2 4

[JEE(Main)-2020]
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28.

29.

30.

3L

32.

33.
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1 1

3 _ 3
lim (a+2x)1 (3)()1 (a # 0) is equal to:

X—a = =
(Ba+x)3 - (4x)3
4 4 1

2)3
o(2]

If a is the positive root of the equation, p(x) = x2 - x —= 2 =0, then lim

3 1
) 5 2 3 >

&

Sl

) X(e(’\/lerz X1/ )
lim

>0 J14x? +x* —1

(1) does not exist.

(2) is equal to \/g (3) is equal to 1.

1+ =+ .. =
lim| 1+ N1 is equal to:
n—»o nz
1 1
@ = (2 - 31
2 e

\/§sin(2+hJ—cos[g+h)

The value of lim is:
o | [3h(J3 cosh- sinh)
3 2 4
1 — 2 = ()
4 3 3
If lim 2€ —bcosx+ce =2,thena+ b + cis equal to

x>0 XSsinx

1 _ 2 .4 3 5
The value of lim S22 (x-[x] )'SL” (x-[xI)
x—0" X — X

M = )0 @%

[JEE(Main)-2020]

1-cos(p(x))
x—at  X+o—4
[JEE(Main)-2020]

is equal to
3

4) =

(4) >

[JEE(Main)-2020]

(4) is equal to O.

[JEE(Main)-2021]

(40

[JEE(Main)=2021]
2
4) 3

[JEE(Main)-2021]

, Where [x] denotes the greatest integer < X is:

[JEE(Main)-2021]

T
(4) 3
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35.

36.

37.

38.

39.

40.
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ialy -1

If Iimw is equal to L, then the value of (6L +1) is: [JEE(Main)—-2021]
X—> X
() 1/6 () 1/2 (3) 6 4) 2
1 1

Iim{tan2 x((Zsin2 X + 3sinX + 4)2 — (sin® X + 6sinX + 2)2 J] is equal to: [JEE(Main)-2021]
x—»E
1) 1/12 (2) -1/18 (3) -1/2 (4) -1/6

H 2 _ 2
If ”msm(3>; 4)2(+ D-x+1 = -2, then the value of (a - b) is equal to. [JEE(Main)=-2022]
x>l 2XT —T7X" +ax+b

(x2 - 1)sin2(nx)

The value of lim is equal to : [JEE(Main)-2022]
x>l x* —2x% +2x - 1
n? n° n?
) — 2) — 3) — 4) 72
@) 5 2) 3 3) > (4) n
If Iim(\in2 -n-1+na+ [3) =0 then 8(a.+p) is equal to: [JEE(Main)-2022]
(1) 4 (2) -8 (3) -4 (4)8
P 7
lim$Y2 —(cosx + sinx)” equal to: [JEE(Main)=-2022]
X% \/5 - \/Esin2x
(1) 14 27 (3) 1442 @) V2

ae* +Be " +ysinx 2

If Iin;] — 3 where o,B,y € R then which of the following is NOT correct ?
x> xsin® x
[JEE(Main)=-2022]
() o +p*+y° =6 (2 ap+PBy+ya+1=0
(3) ap® +py* +ya® +3=0 (4) o B> +y* =4
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3

3
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ANSWER KEY
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1. () 12.
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JEE-Advanced (Previous Year Questions)
1
1. If lim [1+ xfn(1+b2)}x = 2 bsin?0, b > 0 and 6¢ (-=, n], then the value of 6 is:
x—0

[JEE(Advanced)-2012]

T T T T
A+ T B+ )+ X D)+ X
(A) ) (B) 3 ©) 5 (D) 5
2
2. If lim [L)Hl—ax—bJ = 4, then: [JEE(Advanced)-2012]
X >0 X+1
(Aa=1b=4 (B)a=1b=-4 (C)a=2b=-3 (D)a=2b=3

3. Let o(a) and B(a) be the roots of the equation (a°’/1+a—1)x2 + (\/1+a—1)x + (x6/1+a—1) =0

where a > - 1. then lim o(a) and lim p(a) are: [JEE(Advanced)-2012]
a—>0" a—>0"
(A) - g and 1 ®) - % and -1 ©) -% and 2 D) - g and 3

2
X
a-va?-x* -=-

4. Let L = lim . 4 a>o0.If Lis finite, then: [JEE(Advanced)-2009]
X—> X
(A)a=2 B)a-=1 ©L= - D)L= -
64 32

1-

X
5. The largest value of the non-negative integer a for which lim {—ax +sin(x-1 + a}lﬁ = S:

1.
.y
x—>1 | X+sin(x-1)-1 4

[JEE(Advanced)-2014]

2 -
6. Let o, B € R be such that lim Ln(ﬁx) = 1. Then 6(a + B) equals: [JEE(Advanced)-2016]
x—0 aX —Sinx
7. Let f(x) = 1- X|(11+ | 1|_X D cos(1 L j for x # 1, Then: [JEE(Advanced)-2017]
_X p—
(A) lim f(x) does not exist (B) lim f(x) does not exist
x—>1" X—>1
(C) lim f(x) =0 (D) lim f(x) =0
x— 1" Xx—1
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Let f: R — Rbe a function. We say that f has [JEE(Advanced)-2019]

f(h) - £(0)

PROPERTY 1if lim
h—0 Ih|

exists and is finite, and

PROPERTY 2 if Lingf(h);zf(o) exists and is finite.
—>

h
Then which of the following options is/are correct?
(A) f(x) = x¥® has PROPERTY 1 (B) f(x) = sin x has PROPERTY 2

(C) f(x) = x| x | has PROPERTY 2 (D) f(x) = | x | has PROPERTY 1

Let e denote the base of the natural logarithm. The value of the real number a for which the

1

o -l
right-hand limit lim $=X" =€

is equal to nonzero real number, is
x—0* x2

[JEE(Advanced)-2020]

The value of the limit

4\/§(sin3x+ sinx)

lim : : is [JEE(Advanced)-2020]
Xﬂg [25in2xsin2X + 00552)() - [\/5 + \/ECOSZX + COSZXJ
For any positive integer n, let S :(0,0) - R be defined by [JEE(Advanced)-2021]
n 2
$,09= cot’ {—“"("*1))‘ J
X
k=1

where for any x € R,cot}(x) € (0,1) and tan*(x) e (—%%} Then which of the following

statements is (are) TRUE ?

1+ 11x°
10x

(A) Slo(x)zg—tan‘l( J for all x>0
(B) limcot(S,(x)) =x, for all x>0

n—oo
(C) The equation S;(x) =§ has a root in (0,x)

(D) tan(S,(x)) <=, forall n>1 and x>0

1
2
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13.

Limit

Let a be a positive real number. Let f: R - R and g: (a, ) > R be the functions defined by

_ 2log, (Vx - Va)

f(x):sin(n—xj and g(x) .
12 log, (e —e¥)

Then the value of lim f(g(x)) is

X—>a

1

& (1] +[(1_xz)§ _qsmx

If B=Ilim , Then the value of 68 is
x—0 xsin’ x
ANSWER KEY
(D) 2. (B) 3. (B) 4. (AC) 5. 0] 6.
(AD) 9. 1 10. 8 11. (AB) 12. 050 13.

[JEE(Advanced)-2022]

[JEE(Advanced)-2022]

7 7. (AD)

139



