LIMIT

| SOLVED EXAMPLES '

Ex. 1

Sol.

Ex.2

Sol.

Ex.3

Sol.

4 -J15x+1

Evaluate : li -
vaRE I 2 _axr 1

lim4_“/15x+1 . (4-V15x+ D)2 +/3x+1)(4++15x+1)
1

=11m
1y f3x+l =l 2=VBx+1) (A +V15x+1)(2+3x+1)

fim A5-15%)  243x+1 5
= X

1 B-3%)  4+4415x+1 2

. 3
If lim +1_ (ax + b)llk 2, then find value of a and b.

X—>00 + 1

, 3
lim +l—(ax+b| 2 . lim )(S(I—a)—bxz—ax+(l—b):2
X +1 X—>0 2
x° +1

x(1—a)—b—3+(1_2b)
= m IX XX 9 = l1-a=0,-b=2 = a=1,b=-2
1+—
)
| ; X"T—P+1)x+P
Eva uate.xlg} (x—l)z
lim ! ~(®+1x+P [gform]
x—>1 (X—l)z 0
XM-Px-x+P  xx"-1)-Px-1)
_hm —
x—1 (X—l)z x—>1 (X—1)2

Dividing numerator and denominator by (x —1), we get

x(x" —1)
: - -P XX +X 4. +x")=P
= lim—————— =lim
x—1 (X—l) x—1 (X—l)

- E+X+xX . AxX )=+ 41+ upto P times)
x—1 (x—l)

x-1 x=1) (x-=1) x-=1)

x—1

m{(x—1>+(x2—1)+(x3—1>+ +<x"—1)}

1421 3 e PP =1 42434 = DEED
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MATHS FOR JEE MAIN & ADVANCED

Ex.4  Evaluate: lim L _ 32(2X2_3)
-2 | x=2 x*-3x" +2x
Sol. We have
i | L 2ex=3) ] 1 2ex-3) | [X@—&)—Z@x—3q
22 [ x-2 x7=3x7+2x] 2 [x-2 x(x-DE-2)] 2 x(x-Dx-2)
; x> —5x+6 [ x-2)x-3) { x-3 } 1
=lim X x-Dx-2) "M | ix—DHx—2) 7Im [xx—1)| =3
Ex.5  Evaluate lim x cos %km %,J
X—>00
Sol lim = ﬁinicosi lim = sin %h
: x>0 2 4x 4x x—® 2
Rk . n
= lim _ eRIM T hmﬂzi, where Yy = —
X0 T 4 4  y-0 y 4 2x
2x
Ex.6  Evaluate LirIll(log3 3x)°%°
Sol.  Lim(og;3x)*’ = Lim(og, 3 +log; x)**’
:L@a+b&x”mﬂz
> log, a =——
& log, b
3
. X cotx
Ex.7  Evaluate : lim ———
x>0 ] —cosXx
. X’ cosx . x cosx(l +cosx) 3
Sol. lim ———— = lim : = = lim — .cosx(1 +cosx)=2
-0 sin x (1 —cosx) ~ x>0 sin x.sin~ x x>0 gin’ x
1
Ex.8 Evaluate 1im 4% -2
x > 1 x —1
Sol. Putx=1+h
1
lim (8+h)? -2
h—->0 h l(l_IJ(hjz
) 2 1+l E+3 3 8) v -1
h\3 1.2
2 (1-‘—) -2
_ lim 8 _ lim _lim 5, Lo L
h—->0 h h—>0 h h—>0 24 12

I3
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LIMIT

Ex.9 Evalute lim ! + ! +..+ n

>ol+n? 2+n*  n+n?’
Sol P = ! + 2 +..+ 1
o0 n 14n® 2+4n®> 7 n+n®
1 2
Now, P < >+ 3 n 3
1+n 1+n 1+n

1
=——(1+2+3+... +n)

1+n’
~ n(n+l)
~ 2(1+n?)
Also, P > 12+ 22+ 33+...+ n2
n+n- n+n° n+n n+n
_ n(n+1)
~ 2(n+n?)
Thus, n(n+12) “p < n(n+12)
2(n+n”) " 2(1+n%)
or lim 20D i p < fim 20D
n—w 2(n+n ) n—ow n—ow 2(1+n )
1[1+1) 1(1+1j
or liml—n< limP, < liml—n
" 2[+1J " ‘ 2(2+1j
n n
or l<limPn<l
2 o 2
or 1imPn:l
n—ow 2

) X\ +b* +c* R
Ex.10 Evalute lm k
x—0 3
LT a"+b"+c"—3|1/X
Sol lim = lm{l4 ————
: x—0 3 x—0 3

aX—14+bX —1+cX -1

3 3x

X _ X _ X _ X_D+(bX=1)+(c* -1
- [1+(a D, 0" - 1)j(a )X D)+

3 3 3

X X
1/3 1 -1 b* -1 ¢ -1
= hm + + — e1/3 (loga+logb+logc) — elog (abc)1/3 _ (abc)l/3
x—0 X X

x—0
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MATHS FOR JEE MAIN & ADVANCED

tang—X
Ex. 11 Evaluate 1im (z_ij a.
X—a X

X

tanﬂ
Sol. lim (2—3] put x=a+th

X—a

tan| -+~ 7t@ lim — @.IL—I
_ lim [y, _h 3% _ lim ({,_D (%) L (st
b0 7 (a+h) =0 (T

rh 2a
i | 2a T
}}% tan™h | a+h )
2a -=
= € =en
. 1—tan x
Ex.12 Evaluate lim —_—
Hg 1-+/2 sinx
Sol.  Put LA
ol. = —
u X 1
b
> - —
X7y
= h—>0
l—tan(n+hj 1_m —2tanh
i 4 . l-tan h . l-tan h
lim = _

h—0 T hmo1 1—sin h h hmo1 h h h
5 _ _
1-+/2 sin [4+hj ! SIn 4~ coS 7% 2sin? E—Zsinzcosz

5 tanh
1. —2tan h 1 A, h 1 _ 2 _
= lim ——— = lim = =
h—0 ~hl . n h] (1-tanh) h-0 . h (1-tanh) -1
2sin —| sin —— cos — s -
2 2 {sin ——cos }
h 2
2
Ex. 13 If 1irr01 cos4x+ai:os fx +D is finite, find a and b using expansion formula.
X X
. _cosd4x+acos2x+b A
Sol. lim Z = Finite
x—0 X
Using expansion formula for cos 4x and cos 2x, we get
2 4 2 4
[l_<4x>+<4x> j+a(1_<2x>+<zx)j+b
. 2! 4! 2! 4!
lim 3 = finite

X

(I1+a+b)+(-8—2a)x’ +(332+§ajx4 +...

or lim -
x>0 X
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LIMIT

Ex. 14

Sol.

Ex. 15

Sol.

or l+a+b=0 ..(i)
-8-2a=0 ...(ii)
Solving (i) and (ii) for a and b, we get
a=-4andb=3
_ 2+ga _ 32-8 _

Also, L — =38
3 3 3

. nPsin’(n!
Evaluate hm—() .
oo+

P sin?(n! i !

i 2LSI0 (n) _ i S0 (n!)

n—o n+ 1 n—oo 1-p 1 j
n Pl 1+—

some number between O and 1

o0

sinx J

. sin x [ —sin
Evalute llm( ]x *
x—0 X

sinx sinx 1

Since lim =1 and lim —— =lim
x>0 x x>0 X —SIN X x—>0( X

sin x

= —— =

1
1-1

we have, lim

x—0 X

. siqx . (sinx sinx
[sm X )[xsm)(J B e,}E,HO[T‘l X—sinx

I3
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[Single Correct Choice Type Questions]

 Exercise #1 @3

Li ( ax+l _1x+2j.
1. Im X| tan ———cot 18
X x+2 X
1 1
(A)—-1 B) 3 ©) - 3 (D) non existent

3 cosecx
2. Limit | —— has the value equal to :
) [1 + 44+ x]

(A) e71/12 (B) 671/6 (C) e71/4 (D) 671/3

cot'l(\/xT —\/;)

3. Limit is equal to
o 4{(2x+4j*}
sec
x—1
Al B)0 ©)m2 (D) non existent
. 1 .
4. Lim %+—+ ....... + to n terms ,Jls equal to -
n—o 35
(A)1/4 B)1/2 ©O)1 D)2
Lim\/X2+1—\/3x2+1 |
5. is equal to -
X"°°‘\‘/X4+l—i/x4—1 a
A1 (B)-1 ©)0 (D) none of these
6. If Lim [f(x) + g(x)] =2 and Lim [f(x) —g(x)] =1, then Lim f(x) g(x) -
X—a X—>a X—a
: . y : .3 : 4
(A) need not exist (B) exist and is n (C) exists and is 7 (D) exists and is 3
- 2+ bx+
7. Let o and B be the distinct roots of ax?+ bx + ¢ = 0 then Lim I-co s((ax )sz ©) is equal to -
X—2a X — a
1 -a’ a’ 5
(A) 5@ =By (B) ——(— Py (©0 (D) S-(@~B)
8. If Lim (x73sin 3x + ax~2 + b) exists and is equal to zero then :
x—0
(A) a=-3 & b=9/2 (B) a=3 & b=9/2 (C)a=-3&b=-92 (D)a=3&b=-92
) . 1- cos(ax2 +bx + c)
9. If a, B are the roots of the quadratic equation ax>+bx +c=0 then Lim 7 7 equals
X—a X — 0O
1 2 2’ 2 2’ 2
A)o0 B3 (a—P) © > (a—P) (D) - > (a—P)
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LIMIT

10.

11.

12.

14.

15.

16.

17.

18.

19.

20.

Let /= Lim [x A D then {/}where {x}denotes the fractional part function is

X—>0 X —
(A)8-¢€2 (B)7-¢€2 (C)e*-6 D)e?-7
1i1111 (1-x) tan (%) is equal to -
(A)2/n (B) /2 On (D) none of these

. (tan({x}—1))sin &}
The value of I;grol (- 1)

(A)is 1 (B)istan 1 (C)issin 1 (D) is not existent

where {x} denotes the fractional part function -

Lim(sin x+1 —sin\/;) is equal to -

A1 (B)-1 ©)0 (D) none of these

. [l—-tanx/2][1-sinXx]
lim 3
-2 [1+tanx / 2][n —2x]

is equal to -

(A)0 (B) 1/32 (C)oo (D) 1/8

. a b 2x
If le(l +;+ X—zj =e’ , then the values of @ and b are -

X—0

(A)aeR,b=2 (B)a=1,beR (C)aeR,beR (D)a=1andb=2

N+3x-1-x

m
=0 (1+x)°' —1-101x

has the value equal to -

3 1 1 1
A)————r B)-—— -_— D) ———
(A) 5050 (B) 5050 © 5051 (D) 4950

e* — tanx+sinx—1
Lim exists and is non-zero, then the value of n is -
x—0 x"
A1 B3 ©)2 (D) 0

Lim equals

x—0 XZ

1
(A)0 B3 O1 (D)2

Lim (3fGra) (D) (x +0) - x) =

(A) ~/abe (B) ‘”2“ (C) abe (D) (abe)"

Lim 22; equals

(A)0 (B)1/3 ©) 12 D)1

B Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035

+91-9350679141
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21. Lim (\/n2 +n+1-— [ \/n2 +n+1 J ) (n € I) where [ ] denotes the greatest integer function is

(A)O B)1/2 (©)2/3 (D) 1/4

. P N -1
22. }l_EnO w is equal to
1
(A)0 (B) ) O)1 (D) none of these
_A

23. If o and B be the roots of equation ax? + bx + ¢ = 0, then 1im (l-i-ax2 +bx +C)X‘°‘ is equal to

(A)a(a-p) (B) ®nfa (o~ p)| © ** P ) e**P

. <\ sin x . .

24, lim (1 —c ) ——— | , where [-] represents greatest integer function, is equal to

x—0 |X|

(A)-1 B)1 oo (D) does not exist
25 lim { ! + ! + ! + + ! J i 1t

L lim | ——t—t—t .. ———— isequal to
n=>% (Jn? Yo+l VP42 Jn® +2n
1
@Al (B) 5 ©0 (D)2
ay by
exp xln(1+T) —exp|xIn|l+ %

26. lim | 1im is equal to

y=0 [ x>w y

(A)a+b (B)a—-b (C)b—a (D)—(a+b)

X sin (—]+sin (—Zj, x #0 i
27. Letf(x)= X X ,then 1im f(x) is equal to

X—>0

0 , x=0
1
(A0 (B) - 5 o1 (D) none of these.
X3
28. If lim : =1, then constants ‘a’ and ‘b’ are (where a > 0)
x—0 Ja+x (bx —sinx)
(A)b=1,a=36 (B)a=1,b=6 (C)a=1,b=36 (D)b=1,a=6
29, lim  gec! [Lj is equal to
X—>0 x+1
(A)0 B)1 (©) g (D) does not exist
2
30. The value of Lim (cosax) 05 % ¢ _
x—0
A) (80 B) [ 8a%) o [ ) oy [_¥)
@ ® © Lo ® )
e
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LIMIT

Exercise # 2

o1
2x”" sin—+ x

1. Let f(x)= Lim 1—2751 then which of the following alternative(s) is/are correct?
n—o +x
(A) Lim xf(x)=2 B) LiIIll f(x) does not exist.
© Lir(r)l f(x) does not exist. (D) Li{n f(x) is equal to zero.
2. If®= lim ( X+ D ,then {®} and [ @] (where {.} & [.] denotes the fractional part function & greatest integer function
X—>00 X —

respectively), is/are -

(A)7 (B)7—¢ (©)-7 (D)e*—7

sin 2X + a sinx
X3

3. If Aim

x—0

= p (finite), then

(A)a=-2 (B)ya=-1 (©)p=-2 (D)p=-1

cot™ (1)
4, For lim— >~/

x—=0 X

(A) R.H.L exists
(B) L.H.L does not exists
(C) limit does not exists as R.H.Lis 1 and L.H.L is—1

(D) limit does not exists as R.H.L and L.H.L both are non-existent.

|x + 7|
5. Letf(x)= — , then
sinx
(A) f-mH)=—1 (B) f(-n) =1
(C) lim f(x) does not exist (D) Aim f(x) does not exist
X—>-n X7

6. The graph of the function y = f (x) is shown in the adjacent figure, )

then correct statement is -

(A) lim f6)=1 (B) lim f(x) =2 N

; /1 X

(C) lim f(X) does not exist. (D) lim f(x)=0 :

7. If lin(1) (1 + ax+bx2); = ¢3, then possible values of a and b is/are :
X
vaeibmo maeleel ©ee2hed mydino
()a_’ - ()8—2, _2 ()a_27 _2 ()a_27 -
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8. Which of the following limits is/are unity ?
. . 2
. sSm(m—X . tan(sin x . X +X tan(mx
(A) L1m(—) (B) Lim # (C) Lim (D) Lim )
x->1 (T—X) x—0  tanx x—0 x2 —x x->l x—1)
0°+0-2  f(8 2 -
9. Assume that Limf(0) exists and < (2) 9 r20-1 holds for certain interval containing the point
01 0+3 0 0+3
0 =—1 then %in}f((%)
(A)isequaltof(-1) (B) is equal to 1 (C) is non existent (D) is equal to— 1
10. Which of the following limits vanishes ?
. . Li 1 .
(A) }I:gg X smﬁ (B) X_)1:{1/12( —sin x).tan x
. 2x% 43 . [xF -9
C) Lim —————.sgn(x D) Lim
( )x—>°°X2+X—5 gnlx) ( )X”y x* -9
where [ ] denotes greatest integer function
11. Lim f(x) does not exist when -
X—>C
(A) fx)=[[x]]-[2x-1],c=3 (B) fx)=[x]-x, c=1
, , tan(sgn x)
(©) fx)= {x}2~ {-x}%,c=0 (D) o)== o=
where [x] denotes step up function & {x} fractional part function.
cotx _ _cosx
12. Fora>0,let ®=Lim iandm=Lim (\/x2+ax—\/x2—ax) then -
«T cotx—cosx X—>—00
(A) ‘®’isalways greater than ‘m’ for all values of a>0
(B) ‘®’ is always greater than ‘m’ only when a >1
(C) ‘@’ isalways greater than ‘m’ for all values of ‘a’ satisfyinga>e™
(D) e® +m=0
13. Which of the following limits is/are unity ?
. sin(tant . sin(cosx
(A) Lim (—) (B) Lim sin(cosx)
t>0 st x>n/2  COSX
. Nl+x—-+1-x . 2
(C) Lim (D) Lim
x—0 X x=0 X

I3
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14.

15.

16.

17.

18.

19.

sin[x]
Iff(x)=y [xI ’ where [x] denotes the greatest integer less than or equal to x, then
0 , [x]=0
(A) lim f(x)=sinl (B) lim f(x)=0
x—0 x—0*
(C) limitdoes not exist atx =0 (D) limit existat x =0

X

X In2
Let f(x)= ﬁ & g(x)=2" sin( > ] then -

A) ling flx)=®n2 (B) lim g(x)=@n4 ©) ling flx)=®n4 (D) liin g(x)=en2
Which of the following limits vanishes ?

s

. (1 1 2 1-x

A) let—— ] (B) Lim(3xz+1] "
x—>0\X tanx x—2wo| 2x° —1

. tan2x X4 —2X2 +1

(C) Lim | tan| x +—= (D) Lim ————
N 8 x—1 x> =1

4

3 2
. +Cx" +5x+12 )
If lim X 3 x X = @ (finite real number) then -
x—3 X" =7x+12

(A)®@=4 (B)C=-6 (C)C=4 (D)CeR

where a, b> 0 then Lim f(x) -

X—00

X
Consider the function f(x) = ( 5 j

bx +2

(A) exists for all values of a and b (B) is zero fora<b

G )

(C) is non existent for a>b (D)is e ore ® ifa=b

Identify the true statement(s) -

9
(A) Lim [Zz_’} =1, where [.] denotes the greatest integer function.

n—o | .7

(B) If f(x) = (x — 1) {x}, then limit of f(x) does not exist at all integers.

[tanx}
©) Lilg} X 1=1, where [.] denotes the greatest integer function.
. tan x . .
(D) | im ——| = 1, where [.] denotes the greatest integer function.
x>0t X
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m) [Assertion & Reason Type Questions] -

These questions contains, Statement I (assertion) and Statement II (reason).

(A) Statement-I is true, Statement-II is true ; Statement-II is correct explanation for Statement-I.

(B) Statement-I is true, Statement-II is true ; Statement-II is NOT a correct explanation for statement-I.
(C) Statement-I is true, Statement-II is false.

(D) Statement-I is false, Statement-II is true.

1. Statement -1 If }j; f(x) and lim g(x) exists finitely, then lim f(x).g(x) exists finitely.
x—0 x—0 x>0

Statement -II  If lim f(x).g(x) exists finitely then Lim f(x).g(x)= lim f(x). im g(x)
x—0 x—0 x—0 x—0

X" +nx"" +1 g )
2. Statement - I ’I‘%T =0, nel (where [.] represents greatest integer function).

Statement - IT x—1 <[x] £x, (where [.] represents greatest integer function).

fl—cos2x
lim 2

x—0 X

3. Statement -1 does not exist.

sinx

sin X — (sin x)

=2

Statement - [T lim - -
«>E l—sinx+Insinx

Co2xtP 3P4+ 7x 2
4. Statement - I lim ——————=—
xow 3x*+2x°+3x 3
Statement - IT If P(x) and Q(x) are two polynomials with rational coefficients, then

P(x)  coefficient of highest power of x in P(x)

x>0 Q(X) ~ coefficient of highest power of x in Q(x)

Jsin2 Isin2 Jsin2 Jsin2 sin“ x
5. Statement - | lim {1V/sin“x 4 pl/sin®x  qlfsin®x +nl/sin X} =n
x—0
Statement- I1 For0<a<1, lim a*=0
X—>0
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LIMIT

Exercise # 3

Following question contains statements given in two columns, which have to be matched. The statements in
Column-I are labelled as A, B, C and D while the statements in Column-II are labelled as p, g, r and s. Any given

statement in Column-I can have correct matching with one or more statement(s) in Column-II.

1. Letd (x)= b +bx" + o+ b wherea #0,b #0and m,n € N, then 1,(13.? ¢ (x) is equal to
Column-1I Column-1II
A) m>n ® ©
B) m=n @ —©
. 4y 2
© m<nandn-—miseven, — >0 (r) b
b, 0
D) m<nandn—miseven,i—°<0 (s) 0
0
2. The graphs of f and g are given. Use them to evaluate | y | y /l
L. 2 1 2
each limit. v £(x) y=g(x) /
1 N
Column-I Column-II N
1 X o 1 X
A) lim f(g(x)) ®) 1 \
(B) m 3f(x)-2 () does not exist
. JSX)
lim ——+ f(x)g(x
© e S x)gX) (r) 0
3/x)-gkx)
D) m (s) 2
o1t f(X)+ g(x)
3. liglf(x) , where f (x) is as in column - I, is
Column-1I Column —1I1
tan[e’]x* — tan[—e” ]x* \/5
A) f(x)= — ® —~
sin” X 8
where [.] represents greatest integer function.
(B) fix)= [(min(t2 +4t+ 6)) sin x} @ s
X
where [ . | represents greatest integer function.
V+x2 -1-2x
© fx)=———F (¥) 1
X +X
V2 = V1+cosx 1
O =T © 5
sin” X
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4. Column-I Column-II
: tan” (t
A) IfL= lim costan_ (tanx)) then cos(2nL) is ® 1
x—n/ 2t x—m/2
B) Number of solutions of the equation cosecO = k Q -1
-1

in [0, ] where k = lim []

3
n—oo r=2T +1

© If ¢ satisfies the equation (r) 0

X c
+ e

lim XTC ] = 4 then —— s
x—owo \ X—C 2

. 3x* +2x7)sin(l/ +5
D) If lim Gx + )z )s1n(2 ) x|+ =k, then Eis (s) 2
X—>—0 | x|+ x|7H x| +1 2
5. Column I Column II
X

A Lim ELJ equals ) o2

x>0\ 1+x

Lim inl+ 1 ) -172
(B)  Lim |sin—+cos—_ @ e

. c0t2x

© Lim (cos x) () c

x—0

1/x

Lim| tan| Z+x (s) ¢!

D) x—0 4
6. Column-I Column-II
A\ Lim 1—cos2x ! .
(A) 1T —e"z e ix equals ®)
1
" (3/ x)+1 /x
im | —— ;

(B) If the value of N (3 /x) ) can be expressed in the (1)) 2

form of eP4, where p and g are relative prime then (p + q) is equal to

. tan’x —tanx’
(C) lew equals (l‘) 4
X

x—=0

. X +2sinx
D) Lim (s) 5
0 x4 2sinx +1—+/sinx —x +1
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Part # 11 ) [Comprehension Type Questions] -

Comprehension # 1

sinx+ae* +be ™ +c In(1+x)

Consider f(x) = 3 , where a, b, ¢ are real numbers.
X
1. HiﬁgﬂmmﬁmeManWMedh+b+cm
-
(A)0 B)1 ©O2 (D)-2
2. If 1im f(x) =@ (finite), then the value of ®is
X—0"
A)-2 B 1 O)-1 D 1
(A)- (B)-3 O- D) -3
3. Using the values of a, b, ¢ as found in Q.No. 1 or Q. No. 2 above, the value of X&T* x f(x) is
1 1
A B) = - = D
(A)0 () - ©)-3 D)2

Comprehension # 2

Consider two functions f(x)= lim [cos i) and g(x) = — x*, where b = lim (\/ X +x+1 —Vx2 +1 )

Jn
1. f X is-
(A) e™ (B) e% ©) ¢ (D) e%
2. g(x) is -
(A)—x* (B)x’ (©)x' (D) —=x*
3. Number of solutions of f (x) + g(x) =0 is -
(A)2 (B) 4 (©0 D)1

Comprehension # 3

Consider two functions f(x) = 1im [cos%j and g(x) =— x*  where b= lim (\/x2 I 1) , then
n—»oo n

X—>00

1. f(x) is , ,

A) ™ (B) 2 © " D) e?
2. g(x)is

(A)—x? (B) x? (O)x* (D) —=x*
3. Number of solutions of equation f(x) + g(x) =0 is

(A)2 (B)4 (©0 D)1
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Exercise # 4

1 +3/tanx

1. Evaluate Lim 5
X %3411 —2cos” x

nx
i (a%/x+a§/x+a§/x+ ........ +a:1/x\
2. Evaluate Lim J wherea,,a,,a,, ......... a>0
X—>%0 n
L )
3. Evaluate Lim x slen cos—J
X—>0 X

In(l1+x)—In2)(3.4" -3
4. Evaluate 1im( nd+x)-/n )( X)

v [(7 i) (14 3);}.sin(x -1

5. Using Sandwich theorem, evaluate Lim 4 !

(1 + + e +;\
S W Y Vot <20

X

ae* —bcosx+ce”

6. Find the values of a, b & ¢ so that Lim - =
x>0 X.sin X
7. Evaluate Lim 1-vsin2x
o n—4x
4
8. Evaluate Lim [1.x]+[2.x]+[3 'Xz] "G Hln.x] , where [.] denotes the greatest integer function.
n—» n
9. Using Sandwich theorem, evaluate
Lim ! - 2 vy +—2 3
o] +n°  24n n+n
10. Evaluate lim 27 -

x-0 \/5—\/1+cosx

11. Verify the following limits
1 1
— X 1 ec2| T a2
(e )t | G
a1 ( —e 2 .e .2 T — a b
(i) lm { s } (ii) )1(123 {sm [2—axﬂ €
100
[Zxk}—loo
12. Evaluate Lim ==
x—>1 x—1
P -1
sin” (1-{x}).cos™ (I-{x . .
13. Let f(x) = d-ix)) d=ix}) , then find }33 f(x) and liﬂ? f(x).

V20 (1-1{x})

(where {.} denotes the fractional part function)
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Exercise #5 2 Part#1 > [Previous Year Questions] [AIEEE/JEE-MAIN]

fx)-1 _

1. Iff(1)=1,f(1)=2, then lim ~——— [AIEEE - 2002]
x—1 \/;_1
12 21 33 (44
. (—cos2x)sin5x .
2. The values of lim O is- [AIEEE - 2002]
x>0 X~ sin3x
(1)10/3 (2)3/10 (3)6/5 (4)5/6
2 X
3. lim (XZLMJ - [AIEEE - 2002]
oo X" +X+3
(Me )¢ Q)¢ @e
. logx" —[x] )
4. )](]folo T ,n € N, (where [x] denotes greatest integer less than or equal to x)- [AIEEE - 2002]
(1) Has value -1 (2) Has values 0 (3) Has value 1 (4) Does not exist
5. If ygno log(3 +x)-log(3 —x) =k, the value of k is- [AIEEE - 2003]
X
1 2 2)0 3 3 4 2
1)-3 @ 3)-3 3
6. Let f(a) = g(a) = k and their n" derivatives f"(a), g" (a) exist and are not equal for some n. Further
. i —fla)- f(x)+g(a
if lim (@)gl0)—fla)—g@)fx)+g@) _ 4 then the value of k is- [AIEEE - 2003]
X g(x)—f(x)
(10 (2)4 (3)2 @1
{1 —tan (Xj }[1 —sin x|
7. lim 2 is- [AIEEE - 2003]
x—>n/2 X
{1 +tan (H [m—2x7F
2
1 2 q 3)0 4 L
(e @ 3 3 33
2x
8. If lim (1 +i+%J = ¢2, then the values of a and b, are- [ATEEE - 2004]
X—0 X X
(I)aeR,beR (2)a=1,beR (3)aeR,b=2 (4)a=1landb=2
& .1 —cos@x’ +bx+c)
9. Let o and B be the distinct roots of ax>+ bx +c¢= 0, then )l(lg}x x—af isequalto-  [AIEEE -2005]
a’ 2 —a’ 2 1 2
(1) 5 @=P) @0 () - (@-B) ) 3 @=p)
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. f(3x) . f2x)
Let f: R — R be a positive increasing function with "M fx) =1 Then o (%) =
1)1 2 z 3 3 4)3
1) 2) 3 33 C))
ﬁm(\h —cosQ(x—Z)}J
x—>2 x -2
(1) equals — /o’ (2) equals 1 (3) does not exist

2
(fex)) 9

[AIEEE-2010]

[AIEEE-2011]

(4) equals /o’

Let f : R —[0, o) be such that m f(x) exists and gﬁ =0. Then I;E? f(X)equal - [AIEEE-2011]

13 (2)0 31

2 2
If function f(x) is differentiable at x = a then lim X fa)-a’fx)

X—a X pa— a

(1) 2a f(a) + a2 f'(a) (2) —a2f (a) (3) af(a) —a? f'(a)
lim (1 - C052X)(3 + COS X) is equal to :

x>0 xtan4x

1 L 2 L 3)1
m -3 @ 3 3

. sin(ncos2 x) )

lim—————= isequal to:

x—0 X

s
1) B 21 3) -n
(I1—cos2x)(3+cosx) .
Lim is equal to
x>0 X tan 4x
1

M2 (2) 5 3)4

Let f(x) be a polynomial of degree four having extreme values at x =1 and x =2.

) f(x) \
If Lim| 1+ =3, then f(2) is equal to :

x—0 7
(1o (24 (3)-8

Let p= lim (1 +tan’ \/5); then log p is equal to :

x—0+

1 1
(M1 (2) 5 3) 2
1im[(n+1)(n;2)""3an is equal to :
n—ow n

27 9
(O hoey @ = (3)3log3-2

“4)2

[AIEEE-2011]

(4) 2af(a) —a2 f'(a)

42

(O

43

4)—4

42

18
)] o

[JEE(Main)-2013]

[JEE(Main)-2014]

[JEE(Main)-2015]

[JEE(Main)-2015]

[JEE(Main)-2016]

[JEE(Main)-2016]
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Part#11 > > [Previous Year Questions][[IT-JEE ADVANCED| 4f 4

10.

11.

sin(mcos” x)

I;gg " equals [JEE 2001]
T
(A)—m B)m ©3 D)1
tan x sin x
Evaluate Lim>~— 2 a>0. [JEE 2001]
x=0 tan X —sin X
) ) . (cosx—1)cosx—e") . ) ,
The integer n for which I;I_I}(} o is a finite non-zero number is :-
Al B)2 ©3 D)4 [JEE 2002]
If Lirgl sinmx)la = r;)nx —tanx]_ 0 (n>0) then the value of'a' is equal to :- [JEE 2003]
X X
1 n’ +1
(A) N (Byn?+1 © (D) None
n
. .12 o(1
Find the value of Lim| —(n +1)cos™ | — |—n |. [JEE 2004]
n—oo TE n
2
a—a?-x -2
LetL= Lim 4 a>0.1fLis finite, then - [JEE 2009]
X—> X
A)a=2 B)a=1 C)L= ! D L—l—
Aa= (B)a= © ) D)L=77
2
It lim[ﬂ—ax—bJ=4 , then - [JEE 2012
ool x+1
(A)a=1,b=4 (Bya=1,b=-+4 (C)a=2,b=-3 D)a=2,b=3

Let a(A) and B(A) be the roots of the equation (\/3 1+a —l)x2 +(\/1 +a —1)x+(\6/1 +a —1) =0 wherea> 1.

Then lim . a@) and lim__ . B(@a) are

[JEE 2012]

5 1 7 9
A) —— B) —— - - D) ——
(A) 5 and 1 (B) 5 and —1 ©) 7 and 2 (D) 7 and 3

The largest value of the nonnegative integer a for which
1-x
{—ax+sin(x—1)+a}1*/; 1

I -
= x+sin(x-1)-1

x—1

4

2 .
Let a, p R be such that lim >~ " (P

. =1. Then 6(a + PB) is equals
x20 gx —sIn X

nn(x+n)(x+g...(x+3) ’

Let f(x) = il_{g ,forallx>0. Then

2
n
n!(x? +n?)(x* +n—2)

(A)f(lj > f(1) (B)f(lj<f(gj (©)f'(2)<0 (D) LACNY
2) 3)7 (3 = f3) =

[JEE Ad. 2014]

[JEE Ad. 2016]

f@
£(2)
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-

_ <4

-
4 /7
SECTION -1 : STRAIGHT OBJECTIVE TYPE
e "X 4t - 2cos% —kx?
1. If lim - exists and finite , then possible values of
x>0 (sinx — tanx)

'n' and 'k' is:

(A) k=3,n=2 (B) k=3, n=-2 (C) k=5,n=2
T .
2. lim (secz—xj (®nx)isequal to
x—1
A S B z C &
32 35 © %2
3. lim x (x - 1)|t*°s2x) where [.] denotes greatest integer function, is equal to
A1 (B)0 (©C)e
4. The value of 1im P ___4d ; P, q € Nequals
b \(1-xP 1-x1
p+q Pq P—q
A) = B) © =
2
5. The value of 1im L 1/ o —211s
x>n (X —m)| V2+cosx
(A)0 (B)2 (O)-2
6. The value of liﬂl1 cos”' (2xv1-x") equals
-
2
(A) 22 (B)-2v2 (©)0
. sinx® —x*cosx*+x” .
7. lim . ; is equal to
0 xT(e™ —1-2x")
A)0 B l C l
(4) (B)- - © ¢
. Pn+2(m-D)+3¥0m-2)+...+n°.1
. = P+2°+3+...+n° is equal to:
A= B) = 0=
@3 (B) 3 ©) 5

(D) k=-5,n=2

(D)

nln2

(D) Does not exist

P
D) \/;

(D) does not exist

(D) does not exist

(D) does not exist

p) L
D)
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10.

11.

12.

13.

1

Insinx

lim (x) is equal to

x—0"

Al B)0o ©Oe (D) does not exist

S, :If lim f(x)— lim g(x) exists, then it is not necessary that !(I_I)l} f(x) and 1im g(x) will exist

S,: lim +/x (logx)*=0
x— 0"

S,: ling {smx} =1, (where {.} denotes fractional part function)
3 X X
. Incos’x 1
T T
(A)TTTF (B)FTTF (C)TTFF (D)FFTF
SECTION - II : MULTIPLE CORRECT ANSWER TYPE
x+% , x<0
f(x)= , identify the correct statement(s)
2x + 5 , x20

([ ] denotes greatest integer function)

A lirrol [fx)]=0 B) li_r)rol f(x) does not exist
- [f
© [limf (x)} exists (D) lim el does not exist
x—0 X

Which of the following limits tend to unity ?

i i Jx2 1—cosx
(A) lim Sin(tant) (B) lim S2(c0sx%) (©) lim XX (D) lim ( j
t—0 sSin t tom/2 COSX x—0 X x—m/2 X

Which of the following is/are true

(A) If “_I,n {f(x) + g(x)} exists, then both li_r)n f(x) and li_r)n g(x) exist
(B) If lglg f(x) and 1)(2‘3 g(x) exist, then lii? {f(x) + g(x)} exists
(O) If “_I,n f(x) and li_r)n g(x) exist, then li_r)n f(x) g(x) exists

(D) If liigl {f(x) g(x)} exists, then both IEI} f(x) and IE? g(x) exist
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14.

15.

16.

17.

18.

X 2x
f(x)= (m) , then

O | —

(A) lim fx)=—4 (B) lim f(x)=2 (C) lim fx)=e¢* (D) lim f(x)=

It x is areal number in [0, 1]. then the value of lim lim [1 + cos*(n! tx)] is -

m—m0 n—m

(A)1lifx ¢ Q (B)2ifx ¢ Q (O)1lifxeQ (D)2ifxeQ

SECTION - III : ASSERTION AND REASON TYPE

Statement-I: 1im sin™' {x} does not exist

x—0

Statement-I1 : {x} is discontinuous at x =0 (where {.} denotes fractional part function).

(A) Statement-I is True, Statement-II is True; Statement-II is a correct explanation for Statement-I.

(B) Statement-I is True, Statement-11 is True; Statement-1I is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

; 1 . 2 .
Statement-I: 1im (%+%+%+ .............. izj=11m — +lim —+.. + lim 12:
X—> 0 X X X X X0 X X—>w X X>w ¥
Statement-11: 1im (f| (x) +£,(x) +.......... f(x))=lim f(x)+ lim f (X)+........... +1lim f (x),ne N.

(A) Statement-I is True, Statement-II is True; Statement-II is a correct explanation for Statement-I.
(B) Statement-I is True, Statement-I1I is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-1 is False, Statement-II is True

Statement-1: Ifa, a), a,....... a,> 0, then lim

X—>0

1/x 1/x 1/x 1/x )™ n
{al +a,” +a; +... +a, }

. lim (f(x)-1)g(x)
Statement-11: If lim f(x) — 1, lim g(x) — o, then lim {f(x)}&® = =" *

X—a X—a

(A) Statement-I is True, Statement-II is True; Statement-I1 is a correct explanation for Statement-1.
(B) Statement-I is True, Statement-II is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

+91-9350679141
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19.

20.

21.

3x% +1

2
Statement-I : If f(x)= = cot™! (m
x=1)(x-

] ,then 1im f(x)=0and liI? flx)=2
Xl x>

Statement-IL: [im cot'x=0and lim cot'x=mn
X—> 0 X—> —0
(A) Statement-I is True, Statement-II is True; Statement-II is a correct explanation for Statement-I.
(B) Statement-I is True, Statement-11 is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-1 is False, Statement-II is True

) 2 22 32 X2 1
Statement-I : lgr; ;+F+F+ .......... +? =3
Statement-II : lim (f,(x) + £,(x) +........ +f,(x)= lim f;(x) + lim £,(x) +......... + lim f (x) wheren e N

(A) Statement-I is True, Statement-II is True; Statement-II is a correct explanation for Statement-I.
(B) Statement-I is True, Statement-11 is True; Statement-1I is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

SECTION - 1V : MATRIX - MATCH TYPE

Column -1 Column —-1II

A) Letf: R — R be a differentiable function and ®» 0

f(1)=1, f'(1) = 3. Then the value of 1im I M dtis

Xl (x-1)°
n
n
(B) lim (1+2\/ZJ is equal to @ -1
© If f(x) = lim 2x .tan"! (nx), x>0, then lim [f(x)-1]is (r) 2
N0 x—0"

{where [.] represents greatest integer function}

(D) lim {Z zi} = (s) 1

n—oo
r=1

(where [.] denotes the greatest integer function)
() 4
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22.
Column -1 Column 11
(A) Let f: R > R be such that f(A) =1, f'(A) =2 and ®» 0
1/x
- (f*@+x)
lim | —— 22 = ok =
0 [ f(a) e*, thenk
-1
®) lim cos(tan (;an X)) _ @ 1
- x—=
. sin(cosx +1)
© lim — rx\ (r) 4
Fures COS(]
o y xe*M* _ e sin~! (sin x) A
D) 0 sin? x — xsin x - ®
(t) does not exist
SECTION - V : COMPREHENSION TYPE
23. Read the following comprehension carefully and answer the questions.
. . i *+be™ +cln(l
If hI})} f(x) = finite where f(x) = smxtae + e3 +elnd+x) and a, b, c are real numbers.
X X
1. The value of a is
1 1
A)-— B -
A)-7 (B)0 ©) )1
2. The value of b is
1 1
A)- (B) 5 (©0 D)1
3. The value of ¢ is
(A)-1/2 B)1/2 ©o D)2
24. Read the following comprehension carefully and answer the questions.

n— o

Let f(x) = lim (COS\/EJ , g(x) = lim (1—x+x {‘/E)“. Now, consider the function y = h(x), where
n n— o

h(x)=tan™ (g f'(x)).

In (f(x))

im is equal to
x>0 1n (g(x))

1 1
@5 ®B)-5 (©)0 D)1
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25.

26.

27.

28.

29.

30.

Domain of the function y = h(x) is
(A)(0,0) (B)R (©©,1) (D)[0,1]

Range of the function y = h(x) is

T T _ s
A) (O, Ej (B) (_E’OJ (OR (D)( > 2)

Read the following comprehension carefully and answer the questions.

Let f(x) =max {a, b, c}, where

a= lim lim o |sinx |+ a " |cosx|
n—->w a->l o +a "

o' |sinx |+ o ™" |cosX|

b= lim lim
n—->wo ol a"_,’_a*"

¢=lim ~ [1+cos—+cos Foreeenn +cos( ) } Th
n—ow 4n n n n

The value of a is
1

(A) 2 [sinx| (B) |cos x| (C) |sin¥x| (D) 5

1

The value of b + ¢ — 5 is

(A) |cos x| (B)2|cosx|—1 (C) |sinx|+ 1 (D) |[sin x|+ |cos x|

Range of f(x) is

A)0,1 B[ll} oL, 1 9[12}
A [0.1] ®) |5 ©| 5 ®)]| 7

SECTION - VI : INTEGER TYPE

If lim (Vx* +ax® +3x> +bx +2 — x* +2x° —ex’ +3x —d ) =4 , then value of (a + ¢).

If lirr(} (x73 sin 3x + ax2 + b) exists and is equal to zero then value of (a + 2b).

1
and 1i1101 ([f(x)]+x*)"™" = ¢ then find A

tan x

Let f(x) =
(where [.] and {.} denotes greatest integer and fractional part function respectively)
cot”! (x’é1 log, x)

The value of lﬂ— (a>1).
sec”! (aX log, a)

(14 +1)(34 +1](54 + 1} ......... ((Zn -+ lj
4 4 4 4

LetP= 1 1 1 1 and lim (n"P) exists, then find o
(24 +4)(44 +4)(64 +4j ....... ((Zn)4 +j no
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1. B 2. A 3.
14. B 15. B 16.
27. C 28. A 29.

10. ABD 11. BC
19. CD

1. A—>s B-or
A—>q Bor
A—>s Bor

Comprehension#1: 1
Comprehension#3: 1

o w >
W - A
S

C-op
Cos
C—oq

>

QO ww
N

AD

D—q
D—-p
D—op

ANSWER KEY

EXERCISE - 1

A 6.
B 1

B 7. D
9. B C

7 . A9 C
20. B 22. B

8
21. 2.

EXERCISE -2 : PART #1

4. AB 5. ABCD 6. ABCD
13. ABC 14. ABC 15. (D

PART - 11

EXERCISE -3 : PART # 1

A—>q B—>s Cor D-p
A->p B->r C—->q D—-q
A->r B—>s C-op D—oq

PART - 11

3. A Comprehension #2 :
3. A

EXERCISE -5 : PART #1

PART - 11

2
S. lfg 6. AC 7. B 8.

10. D 11. A
23. C 24. A

7. BCD
16. ABCD

8.

17. AB

12. D 13.
25. D 2e6.

ABCD 9.

1. B 2. A 3.

10. 1 11.

B 9. 0

3

10.

12.

7

18.

A

1 13.

11. B,C

AD
BCD
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MOCK TEST

1. C 2. D 3. A 4 C 5.A 6.B 7. C 8 A 9. C 10. A 11.AB 12. A,B
13. BC 14. C 15. AD 16. B 17.D 18. A 19. A 20.C

2. A>tB>rC->qD—->p 22. A>rB->qC—->pD—>q 23.1.A 2.B 3.C 24.1.B
2.C 3.D 25.1.C 2.A 3.C 26.7 27.6 28.3 29.1 30.2
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