| LIMITS [JEE ADVANCED PREVIOUS YEAR SOLVED PAPER] |

JEE ADVANCED

Single Correct Answer Type

1 If f(x) = [Z—>" = then lim f(x) is
\ x + cos“x X—peo
a. 0 b. o
c. | d. none of these
(II'T-JEE 1979)
Gix)-Gl1) .
2. IfG(x)= —\f?,ﬁ — x* ,then lim (I) 1 ( ) 1S
x— X—
1 1
a — b. —
24 5
c -JZE d. none of these
(IIT-JEE 1983)
| 2 n .
3. Iim + +eeet 1s equal to
ﬂ—rw{l—nz | — n? I—nz} c
|
. 0 b. ——
. 2
C. % d. none of these
(II'T-JEE 1984)
St , for[x]#0 .
4, If f(x) = { [x] , where [x] denotes the
0, for[x]=0
greatest integer less than or equal to x, then li_!g f(x)1s
a. | b. 0
c. -1 d. none of these
(IIT-JEE 1985)
Jl(] ~ cos 2x)
5. The value of lim 2 is
x—0 X
a. | b. -1
c. 0 d. none of these
(IIT-JEE 1991)
l—cos 2(x -1
& Al (x-1)
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=] x—l

a. exists and it equals J2

10.

11.

12.

13.

b. exists and it equals — V2

c. does not exist because x-1 — 0

d. does not exist because the left-hand limit is not equal
to the right-hand limit (ITT-JEE 1998)

Let nbe an odd integer. If sinn@= ) b, sin” 8, forevery

value of 6, then r=0

2 b=1,0,=3 b. b,=0,b,=n

c. by=-1,b,=n d. b,=0,b,=n"-3n+3
[IT-JEE 1998)

. Xtan 2x —2x tan x ,

lim 5 1s equal to

0 (]-cos 2x)

a. 2 b. -2

c. 1/2 d. -12 (IIT-JEE 1999)

Forxe R, lim [x — 3) is equal to

x|\ X+ 2
a. e b. ¢’
c. e d. ¢ (IIT-JEE 2000)
sin (rr cos’ .r]

lim ; is equal to

x—0 X

a. -n b. «

e ®xl2 d. 1 (IIT-JEE 2001)

~ (cos x-1) (cus X - e“) |
The integer n for which lim 2 Is a
x—0 X

finite nonzero number is

a. | b. 2

c. 3 d. 4 (IIT-JEE 2002)

{(a —n) nx —tan x} sin nx

If lim ; = (), where n 1s nonzero
x—» X
real number, then a is
a. 0 " i A
n
c. n d. n+ L (IIT-JEE 2003)
n
The value of lim((sin x)""* + (1 + x)*™*) = 0, where
x>0,1s *
a. 0 b. -1
c. | - d. 2 (IIT-JEE 2006)
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-1
log cos™(x—1)

gers, m # 0, n > 0 and let p be the left hand derivative of
x—1latx=1.If lim g(x)=p, then

+
x—»l

14. Let g(x) = :0< x<2, mand n are inte-

l b.n=1,m=-1
2 d.n>2. m=n
(II'T-JEE 2008)

15. If lim[1+ xIn(1 + b2)]"* = 2b5in%6, 5> 0,

I, m
2. m

da. n
C. n

smf 8 € (—m, x], then the value of 8is

a i£ b. iE

4 3

(4
. 4o d % (IIT-JEE 2011)

2
16. If lim (I +x+l__m__b = 4. then
X=3%0 x+1
a. a=1,b=4 b. a=1,b=-4
C. a=2,b=-3 d. a=2,b=3
(II'T-JEE 2012)

17. Let a(a) and P(a) be the roots of the equation

A+a-Dx*+(1+a-Dx+E1+a-1)=0 where

a>-1.Then lim o(a)and lim f(a) are

a—0" a—0*
a. -Eandl b. —land—l
2
7
C. -E and 2 d. none of these

(IIT-JEE 2012)

Multiple Correct Answers Type

2
H—Jaz R
1. LetL= li_rg 4 a>0.If Lis finite, then
X

4
X

a. a=2 b. a=1

C. L=-1—

l
d. L=— (IIT-JEE 2
a 3 (ITT-JEE 2009)

Integer Answer Type

1. The largest value of the non-negative integer a for which

l=-x

lim {-—ax +sin(x—1)+ a}ﬂ?

1S

]

4

(JEE Advanced 2014)

2 Let m and n be two positive integers greater than 1. If
Ems{ﬂ"}_ 8 -

i m .
lim —— = ——_ then the value of — is
a—0 a™ 2 n

(JEE Advanced 2015)

x+sin(x—-1)-1

-]

Fill in the Blanks Type

nx

1. lil’l'll (l —x) tan 5 = (ITT-JEE 1984)
I—
2. 1f f(x) sinx, x#nm,nel
) s 2. otherwise
r.rz +1, x#0,
and g(x) = <4, x=0
) x=2
L
then [inag{f(x)} IS =
) (IIT-JEE 1986)

x! sin[l) + x°
3. lim g
X—y—oo (1 +|xl3)

. (ITT-JEE 1987)

4. ABC s anisosceles triangle inscribed in a circle of radius
r.If AB = AC and h is the altitude from A to BC, then

triangle ABC has perimeter P = 2(\/ 2hr — h* + Zhr)

and area A = and also
’ A
};l—r;nu F; = (IIT-JEE 1989)
x+6) re
5. lim( ) = (ITT-JEE 1990)
x—oo| X + |
| +5 2 1/ x°
6. lim ( *"IJ = (IIT-JEE 1996)
=0\ 1+ 3x
. In(1 4+ 2Ah) - 2In(l
7. lim 1+ )2 (+h)= . (ITT-JEE 1997)
h—0 h
True/False Type
1. If 11_::1 [f(x) g(x)] exists, then both lim f(x)and lim g(x)
exist. (ITT-JEE 1981)
Subjective Type
1. Evaluate lim M,(a #0).
x—a J3a+x - ZJ;
(IIT-JEE 1978)
2. f(x)is the integral of 22X ~SN2X o Eing
X
lim f’(x) [where )= i-(i)-} : (IIT-JEE 1979)
x=( dx
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2 . 2 _- X x
(a+h) sin(a+h)-a sina 4. Usetheformula lim = l=lnaluﬁnd lim £~

3. Evaluate Iim

h—0 h ' =0 X =0 (] + x)”"" =
(IIT-JEE 1980) (IIT-JEE 1982)
5. Find li_rziﬂ{lan (4 + x)} '™ (IIT-JEE 1993)

Answer Key

| JEE Advanced Fill in the Blanks Type
Single Correct Answer Type L 2 2 1 3 ]
1« ©. Z: d. 3. b. 4. d. T
5. d. 6. d. 7. b. 8. c. ~ ;1 ;
9. c. 10. b. 11. ¢ 12. d. 4 A=hy2rh-h ' 1287 -
13. c. 14. c. 15. d 16. b. 2
6. e 7. -1
17. b. ‘
True/False Type
Multiple Correct Answers Type
1. False
1. a,c.
Subjective Type
Integer Answer Type ’ ,
1. — 2 1 3. a’sina +2asina
1. (2) 2. (2) 33
4, 2In2 5. ¢
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Hints and Solutions

. . sin[-h]
JEE Advanced it A
Single Correct Answer Type = lim 3D _ g
h—0 (—1)
BE lim f(x)=1lim0=0
1. c. lim f(x)=lim e = |—=1 e e
r—eo x—don CcOS” x 1+0 : ;
\41 + . lim f(x)# lim f(x)
X x—0" x—0"
B ~J25-2% - (24 Therefore, lim f(x) does not exist.
2, d. fim EX-GD g, (-24) i
x—] x—1 x—l x—=1 Jl 1 -
~(1 —cos 2x) J— -2 sin” x :
J24 "JZS -x* 24+ V25-x° 5.d. lim 12 = lim 12 = lim ek

= hm X x =) X x—0 X x—) X
B x-1 J28 +25 - x

- B |
| 2=i 5 LHL.= lim sin (0 - k) i BN g B
= Im}( )*r J =5 =0  0-=h h—0 —h h—0 —h
M {x-=1 [ 24 + 25—.1:‘]
x+1 RHL. = lim SOt A)|_ - sink

= lim h—0 0+h S0 h
"‘"JZ_4+;)25-—-12 Sk

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

2 l
~2J24 206 W) S
bl L iy =2 =0)
Alternative Method: =1 x—1
. G(x)-G() F 7
hn': : = i J2:~.m (x—=1)
2o . =l I—]
=25 x% —(—V24) 0, il
= S g
r— X =
X
ol B . |sin(=h)| _ . sinh _
=1'i2’: 251 = (Applying L'Hospital's Rule) = JE}L“E _h -\E-Lﬂ—_ P V2
_ b _ 1 _ |sin(x—=1)|
Je—T R.H.L.:JEJE -
: I ’. n _ limﬁismh]
3. b'jﬂ[l-nz +1—n2 +m+l—n2] h—0 h
sinh
= fig #2434 4n ,,_:_‘E h =2
s 4 I_"I |
L.H.L. # R.H.L. Therefore, lim f(x) does not exist.
nin+1) x—1
= lim —2 7.b. Putting 8= 0, we get b, =0
n—=e | —=n d
1 sinn@= 2 b,sin"@
= r=1
= lim i =--1/2 innf &
== ,| = Vb (sing) "
Z[H—I—l] sin @ E. Ll
4.d. The given function is = b, + b,sin O+ b,sin’ @+ ... +b_sin""' 6
g Taking limit as 8 — 0, we obtain
cioii , If xe(—oe, 0)U[l, o) . sinn@
fx)=1 [x] él—Tﬂ ry: =b, = b, =n.
0, if xe[0,1)
‘ 8 c. lim x tan2x —2xtan x _ i X 2 tan x e
T 20 45in4x x—0 45il‘l‘.1‘ 1 - lﬂﬂII
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W 14.c. kx-1ll=1-x,x<1
= lim — : - . p = left hand derivative of Ix- llatx =1 = -1
x—0 251“ X (l — tan .T) — lim g(l’}z =
="
=llim "r ] l - =5 limg(l+h)=-1
2 x>0 sinx cos’x 1—tan’x h=0

] | | I 1 N lim[ i = J=-l
'Ex KFXI_-_O-E h—0\ log cos™ h

3Y) lirn[ Eo -I}x Iim[ '5‘] = Iim( ! }=-‘1
9.c.1im{xu ] S S R B h—6\ m log cos h

x=é& |\ x +2 i
s : = lim %A =-1 (Applying L'Hospital's Rule)
sin (:r cos” x) sin(n — T cOs” x) h—0m-(~tanh)
10. b. lim = lim

x =0 _1'2 x—0 .:I;':le - “(i] hm[ hn-l ]= 1

[sin (- 0) = sin 6] m /h—0\ tanh
which holds if n =m = 2.

sin (Jr sinlx) (.n:sin zx]

= lim X /3 15. d. i 2\ql/x i D
: .d. lim|]l+ + b =208
x—0 g gmzx .Iz I_m[ xIn(1 )] 2bsin“ 6
| .
- Y — " hm{1+xin{l1+b")-1}- .
1l.c. L= Iim (cosx l}(fmx e) = g t=2bsin’ 0
x—0 3 limin(1+5%)
= e =2bsin’ 0
. (1=cosx)(1+cosx)cosx—e¢e" 2 .
= —lim ( X )(ﬂ ) — e"1+%) _2psin @
=0 (1+cosx)x 5 ;
= l1+b°=2bsin“ 6
. Vg . |
[smx) I cosx e — =  b+-—=2sin%0
i X X X l ' b
oD "3 T Since b > (),

- 25in20=b+~22
L is finite nonzero. Thenn=3 (asforn= 1,2, L =0, and for b

n=4,L=oc0), =  sin“ 6821
. = sin"@=1
- —tan
12.d. Given lim [(a—n)nx 2 x] sinnx =0, where a is non-zero =  O==+m?2
I—k x
number. Therefore, )
. . 16. b. lim (" sl —m'-b]=4
nlhim H(a -n)n — H =() e x+1
=0 nx X |
ornfla-nn-1]=0 = P-;nl(x-l_xa,[-m-b]:d
1 ‘ = lim ((1-a)x-b)=4
ora=—+n I —ham
" — l-a=0and-b=4
I} e | [ . 1/ x +(1/ sin.r] — a=landb=-4
lim | (sin x)"" +(1/x) 17.b. Letl +a=y
)N+ = -2+ -Dx+y"*-1=0
2 - 1/ x :
— EEI}](SIHI) +1ﬂ(;] - [_’t’lﬂ-l]xz_'_(}'uz*l I+},uﬁ_|=0
y=i ; gl y=l
mﬁ....m.{%)
=0+e | Now, taking Iir.nl on both sides, we get
o g him — s
=e  =e [Using L"Hospital’s rule] %12+-%-.r+%=0
. sinx
_ Eil'—rﬂ: g e § = 2+3x+1=0
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Multiple Correct Answers Type o

lim
> ~ 1,2 r—{) o
a-\a =-x" -— oo -1 _ TR P,
1. a.,c. L=I1lim : 4 = lim 2l l'x_m"r'__ IJ"T
x40 X a-0  cos(af )—| dy ol
. I l Cﬂﬂdtff-[_ \ f _ :
=!'ﬂ1 - 2 2) 443 =ex lim| < l[xlim'cm“f’l I]xlimﬂ““'"’
x (”‘*’J‘r = .r‘) X a=0\ cos(d’)-1), e—=o\  a” a—0
. (4-a)- \/az - x° _Eﬁi":% .
= lim - =ex|xlim ——=xlima" "
x—0 4x2(a+\/a' _xl) a—0 o a—
1 - n-m
1 =exlx(——]tha‘
Numerator — () if a = 2 and then L = —. =0
64 - Jrn—m
Alternative Method Now, hrr}} o must be equal to 1.
rnative Me : -
2 1.e., 2n-m=9(
2 2 X
a—-ya —x° —— =
L =lim 4 or —=2
x—+| _1'4 n
{ 2 2}% IZ . )
S Fill in the Blanks Type
-l 14
; |l —x
( x* ]jf x* 1. lim (1 —x) tan X _ lim {1 =)
a-a|ll-—| -— x—1 2 x| n =X
i a 4 tan(———]
=lim = 2 2
x| X
[ \ T
> —!—(1— I) 2 . 2 E(l =
I[ _r'] I\ 9 [ x'] X = —lim .
a-all+—|-— |+ ==l = T vl n
= lim \_ 2\ a 2! a) ) 4 laﬂ[—[l—x})
v—+| 1'4 2
( I I] R 1'4 —
— Y + - — JT
o A Alternative Method:
; X
This limit exists if — -~ =0 ora=2. lim (1- x)tan "~
2a 4 r—+| z
Also. when a = 2 then = T (1-x) (Efunn)
i r—l H D
A
1
L=lim & = 4 ~| ;s
-l 3 64 = Iﬂ} = - (Applying L'Hospital’s Rule)
- cosec” —
Integer Answer Type i@
| =1 n
1.(2) lim _‘H*?'“{I‘”'*'ﬂ m.-r':_l_ [sinx, x#nmnel
=1 | x+sm(x=1)-1 4 2. J(x)=1 +
| otherwise
fﬁin{x—l}_ﬂi"“ﬁ r,,t:+|. x#z0
=5 Iim .(I_”] =l and &(x)=14, x=0
r—1] Sin(x — )+I 4 5. =2
\ (x— “ J ' .
lim g{f(x)} =g(f(0%)) = g((sin0*)) = g(0) = (0)" + 1 = |

I _ﬂ)z l 0"
= —_— ==
( 2 4 lim g{/f(x)} =g(f(0)) = g((sin0)) = g(0) =0+ 1 =1

o
= a=0.a=2 e

2.2y m22andn =2 Hence, Iirr:]g{_f(x}} iy
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i f i g 4
: i . | | Eﬁ l
I45|n[l +,t2 xsm(;]+; - _[I} g
3. lim "”3 = lim ] e
o=l (1+1xP) N R Alternative Method:
i ] - = _ r o
- - + 6 r+d X 4 6 ] e
n | - Iim - 1” form as lim = lim X —1
>in ._1: | =l X+ | —oo X + | I%|+l
I +; \ x )
= l“‘n X — ﬂ - l !II;I:I':'Z:T-I]LH-H
- 1 0-=1 =£
= y
. X . lim :'ri.r+4‘l]

4. In AABC, AB = AC, AD L BC (D is the midpoint of BC). a)
Let r = radius of circumcircle | ‘L“: J

[

l+—

lim 3
SLOA=0B=0C=r _E*-“ I
= o
Now, BD = \[BO? - OD? = \|r* —(h-r) =e
- = : ; - 1/ x°
) erh " | 4 552 W lim(l +5x‘)
A 6. ]IITI [ : 2] = = 1/ x’
*0\1+3x lim (1 + 3%°)
x—l)
N 5
. 2 b}
1:2‘{1]4 (l + S5x ) )
| _ ‘ _
, A8
B D C -5
. 1 |.
BC:ZJZ;-}; —hK? lﬂi(l+3x ]
s Areaof AABC = % X BC x AD = hJZrh —h’ =e'=¢’
In(14+2h)=2In(1+ A
A h‘jlrh —hz y }'1[13] n( il ) ; “( )
Also, h“;fll —3=}|lin'é 3 — h
SEAE % a(erh -h3+J2fu—) § (1+2h)
i | +2h + K
ey = lim R
l. h:“z Zr-h h—0 h-
= lim : 1
h—=0 / .2
8h*'2 (J2r—h +V2r) PO
. 1+ 2h+h =]
= lim In = 5 X ;
J2r —h h—0 -h~ |+ 2h +h
= |im =
3 2
""“3[\/&——5+E] | +2h+ h
-1 .. log(l+x)
= 1 X lim - Using lim =1
_ J2r B Var h—0 | + 2h +h? [ 8 T %
) 3 T 128 =-1
B(ﬁ; T E) Bx8x2rx E ’ Alternative Method:
i lim In(1+2h)—=21In(l + h)
f ‘».1.1‘4- ;
546 r+4 |+E | h—0 zh :
)} “m( 'J “re|nl 1+2h 1+1/
x—bee \ X + X—poo " .y | '
|+ — _ 1 _ "
\ X/ ll_rg Y (Applying L'Hospital's Rule)
x 4 - l+h-1-2h
(H.Q '(H_E\ P 1) - >0 h(l+ h)(1 + 2h)
=lim .r,:I *;' Using lim [1+‘) =¢* —liia -1
o (1+D 1+=| L A : i (14 (1 + 2h)
x) \ X/ _
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True/False Type

1. False. Consider fix) = ]'r&al.g(,r)= 20
xX—a | x—a| x—a

x g(x)) exists, but lim f(x) and lim g(x) do not exist.

.I-'—H_] X—g
Therefore, statement 1s false.

Subjective Type
1. 1 Ja+2x—\/3;( -

Iim

" xoa f3g+x-2Vx

- (Ja+ ZI—JE)( a+2x + )
""’(\/E—Z\/_)( 3a+1‘+"’J_]

= W=
M

(v3a +x + 2Vx)
(da+2r+wf§)

(funn E)
0

TT

e (a+2x-3x) (1.}3a+x+2v"_)
= (3a +x-4%) (Ja+ 2z +37)

lim ﬂlﬂ'+'l.'+2\/_
x=a 3(,/a+2.r +J—)

Ja+a+2Ja 1| afa 2
3(..#: +2a +J3_a) 3 2J3¢ 33
Alternative Method:

i Ja+ 2x—/3x [E}_ furm]
x—4a .,‘3;1 + X —?.\G 0

I

I

(Applying L'Hospital's Rule)

1, 3738
4 4
5 ﬂx)zj‘Zsmx;st.rdx”r#O
X
w e 2sinx —]Eln ZI* P

X

2sinx—sin2x

hmf (x)=lim 3

1=l X

2sinx(l =cosx)(1+cosx)

= lim 3
x—0 x (1 +cosx)

Get More Learning Materials Here : &

. Then, lim( f(x)

. 3
=hmax M X1 P ==
¥—0 X | +cosx 2
Alternative Method:

. 2sin x —sin 2x ([} )
lim - form
x—0 X 0

-2
= fiip 2SO EC0BEX v T Hospitl"s Rile)
x—3{) 3_;["' _
. =25l 4 sin 2. . .
= Jim =221 T (Applying L'Hospital’s Rule)
x—0 6x
-2 +8cos2 . .
= iina cnsxﬁ e (Applying L'Hospital’s Rule)
X—*

(a+ h)z sin(a + h) - a*sina

3. Iim
h—0 h
. a’[sin(a+ h) - sina] + 2ahsin(a + h) + h* sin(a + h)
- h—0 h
1[ ( h) | h]
a“| 2cos a+§ 51n§
= im—= p =+ lim 2a sin(a + h)
h—0 25 2 h— ]
2
+ limhsin(a + h)
h—0
= a*cos a + 2asin a
Alternative Method:
lim (a+h) sinfla+ h)—a“sina (E fnrm}
h—0) h 0
s 20a+h)smla+h)+(a+ h)* cos(a + h)
h—{) 1

(Applying L'Hospital's Rule)
=2asina+a’cosa

2" -1 : 2" -1 Vi+x+1

4. lIim = lim b
=0 J14+x =1 =0Jl4+x=-1 J1+x+1

2" =DVl +x+1)

x—s0 1+ x-1

= fifie— a1

=0 xr x=0

=In2(1+1)=2In2

, (4 W + l+tanx )"
S. Ilm<{tan| —+x = Iim
v—0 4 =0 || —-tanx =

s ¥

hml:(l+tan )I m”] |

x—5()

hm[(l—tan x) I"mx] |

x4}

I
|
~
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Alternative Method: { enix

lim 3 .
1/x =0 | |+mnx| x
. T - =¢
limqtan| — + x (1" form) anxr 2
x—0 4 lim :
sl | +tan x
: X | =g
I-m{un[—-u}-l}— =
=El—"n -4 X =£"
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