SOLVED EXAMPLES

2
Ex1 Iff(x)={x rax=l
2x+1,x<1
(A1
€3

, then Lirrl1 f(x) equals -
X!

(B)2
(D) Does not exist

Sol. lim f(x) lim = [2(1-h)+1]= 3
x—1-0 h—0

lim f(x)=lim [(1+h)?+2]=3
X—1+0 h—0

- LHL=RHL, solim f(x)=3. Ans.[C]
X—1

1 -1/x

Ex.2 )|(|Ln0 PEv=U is equal to -

(A) 1 (B)-1

©o (D) Does not exist

1/h
Sol.  LHL= lim =&
h—0 1—¢
e VM1

= lim =

h—0 efl/h _1

RHL =lim =

-1

1+e VM 140 _

h0 1-e M 1-0

LHL = RHL, so given limit does not exist. Ans.[D]

2
Ex.3 lim 2x 2+3X equals -
x—>o 3X° +4
(A) 1/2 (B) 2/3
(C) 3/4 (D)o
Sol. = LS/XZ) -2 Ans.[B]
xow 3+(4/x°) 3
Ex4  lim (\/ x?+1 —x) equals -
X—00
(A)-1 (B)0
)1 (D) None of these

1 1/2
Sol. Limit = lim x[(1+—2) _]
X

X—0

lim X [1+——

X—0

: { 1 1
lim | — ——
x—o | 2X  8X

1 LJF_}
2x2 gx*

r.|<0,

Ans.[B]

Ex.5

Sol.

Ex.6

Sol.

Ex.7

Sol.

Ex.8

Sol.

. ( x? -1
lim | —~——

5 is equal to-
x=>-1| X*+3x+2

(A) 2
(€) 0

(B) 1/2
(D)1
(xX=D(x+1) _ -1-1

Limit=lim =
-1+2

x—>-1 (X+2)(x +1)

Ans.[A]

2 —
lim {M:I is equal to -
a

(B)a-1

(D) 0

lim {m:‘ (gformj
0

x3-as

_ .. _2x-a-1 a-1
=lm =———=—
x—a 3x? 3a’

(D.L.Hospital rule) Ans.[A]

. x-3 .
lim —— , isequal to -
x—>3|x—3|

(A) 1
©o

(B)-1
(D) Does not exist

LHL = fim S=N=3
h—0 | (3—h)—3]

RHL = fim -G+ =3
h—0 | (3+h)—-3]|

= lim L:l
h—0 |h|

LHL = RHL, so limit does not exist.Ans.[D]

If f(x) = X+|X|,then Iim0 f(x) equals-
X—>
(A) 2 (B0
)1 (D) Does not exist
LHL = fim M= im0y =0
h—0 —h h—0




_ v h+|h| _ (C) 172 (D)o
RHL = lim =2 . Co
h>0 h Sol. The given limit is in the form , therefore
LHL = RHL = does not exist. Ans.[D] applying L 'Hospital's rule, we get
2
Limit = fim 23821 _271 1 o1
Ex9 lim —~ — isequal to- x>0 3-cosx 3-1 2
x-0 41+ X —+/1-X
A) 1/2 B) 2 i -X) .
(A) ®) Ex.13 Iim Mozg(lx)ls equal to -
(C) 1 (D) 0 x—0 X
Mox _ (A0 (B) 1/2
Sol.  Limit= lim i ix) .
x>0 (1+X)—(1-X) (C) -1/2 (D) Does not exist
Sol. It is in 0/0 form, so using Hospital rule, we have
e AlIEX+A1I-Xx g P
=lim —— =1, Ans.[C] 1
x>0 2 COSX————
Limit= lim — 1=X (0/0 form)
Xx—0 2X
X p—
Ex.10 lim w equals - —sinx—_— ~—
0 X Chim — @0° _ p Ans[C]
(A) 1/2 (B) 1 = fim, T '
(C) 312 (D) 2
x(l+x+x2+....j—[x—xz+X3—X4+....J Ex14  fim 32X equals -
21 2 3 4 Xx—mo X
Sol. )I(uLnO 2 (A) 1 (B)O
3 1 (C) w (D) Does not exist
= lim (—+—x+...j: 3/2 Ans.[C] sinx
x>0\2 6 Sol. lim ==
X—0 X
L 1 = lim (afinite number between -1 and 1)/
Ex.11 The value of lim [—2— — } is - -
x-0 | X©  sin®x =0 Ans.[B]
(A) -1/2 (B) 1/2 . e
(C) ~1/3 (D) 1/3 Ex15  lim (ﬂj is equal to -
Xx—0 X
(A) € (B)e” (C)1 (D)e
. sin?x—x?
Sol.  Limit= I|m0 — 33 1/x?
x>0 X7.sIn” X Sol. Limit = lim (X+X +J
3 2 X—0 X
X 2
X——+..| =X )
[ 3! J X3 1/x
= lim — T X
x>0 2( x3 ]2 o, (H 3}
X X—?+...
' [ x — 0, so neglecting higher powers of x]
xz—%x4+....—x2 L e [
= I|m 2 =— 1/3 AnS[C] — ||m 1+X_ = e1/3 Ans[B]
x—0 4[ X2 x—0 3
X 1l-—+..
3!
_ | x=sinx . )
Ex12  lim tan2x.—x equals- Ex.16 Iff(x) = /—x+coszx , then Xh_rpwf(x) equals

x—0 3X—SsinX
(A) 213 (B) 1/3 (A)O (B)




Sol.

Ex.17

Sol.

Ex.18

Sol.

Ex.19

Sol.

)1 (D) None of these

lim £(x) = fim | L= CINX/X)
X—>% x—o \| {1+ (cos* x/x)}

= ﬂ:l

Ans.[C
1+0 s[Cl

IFG (x) = —V/25-x°,

then lim -6 equals -
x—1 X —
(A) 1/24 (B) 1/5
(C) — V24 (D) None of these
Here G(1) = —v25-x? =—+/24
.. Given limit
=B -x? 424 (0 j
= lim —form
x—1 x-1 0
. X .
= lim —— (By L Hospital ruel)
X—1 '25_X2
1
= = Ans.[D
V2 ®l
i f(x)-3 .
If f(9) =9 and f'(9) = 4, then lim ———— is
(©) ©) fim =
equal to -
(A)1 B3 ()4 (D)9

Given limit is in 0/0 form, so using Hospital
rule, we get
1

f(x)
Limit = iy 2000
2Jx

:f(g).\/§=£:4 Ans.[C

—m 3 ns.[C]
. (x+2jx+3 .
lim | — is equal to -
x—wo \ X+1
(A)1 (B)e (C)&¢ (D)€’

X 3
Limit= lim x+2 x_+2 _
x—o\ X +1 X+1

= i [L2/x “(1+2/x)?
xoool 1+1/x ) \1+1/x

Ex.20

Sol.

Ex.21

Sol.

Ex.22

_ lim [(1+2/x)/%)? . (1+2/xj3
lim 1+1/x)*  xoe (1+1/x
X—00
eZ
=& 1 -e Ans.[B]
e
. X(log x)3 .
The value of lim ———= is-
X—=0 14+ X+ X
3
lim x(log x) (fformj
o0

x—0 1+ X + X2

_ i (og x)2 +3(log x)?
X—>00 1+2x

3(log x)Z% +6(log x).%

lim
X—0 2

3(log x)2 +6log x

(D) /180

Ans.[D]

=. lim
X—>0 2X
6(1og x) = + ©
= lim X X
X—o0 2
— 3 lim logx+1
X—>0 X
=35im U =g,
X—00 1
. sinx°.
lim is equal to -
Xx—0 X
(A1 Br (©x
Limit= im sin(mt/180)x
x—0 X
~ im (m/180) cos(r/180)x
x—0 1
=T
180
x-1,x<0
If f(x) = <1/4,x=0 then lim f(x) equals -
x2,x>0 X0
(A) O B|B)1
© -1

(D) Does not exist




Sol.

Ex.23

Sol.

Ex.24

Sol.

Ex.25

Sol.

Here lim f(x)=lim x*=0
x—0* x—0*

and lim f(x)=lim (x-1)=-1
Xx—0" x—0"

o lim f(x) = lim f(X)
x—0* x—0"

. lim f(x) does not exist. Ans.[D]
Xx—0
. 2% -1
lim ——— equals -
x-0 J(1+x) -1
(A) log 2 (B) 2 log 2
(C) 1/21o0g 2 (D) 2
Given Limit
o 2% -1 V1+x+1
= lim X
x>0 J@+x) -1 Jl+x+1
e 251
= lim lim (V1+x+1)
X—0 X X—0
X
=2.lim 27log2 2.log 2 Ans.[B]
x—0 1

If ab,c,d are positive real numbers, then

c+dn
lim (1+ ) is equal to -

Nn—oo a-+bn
(A) ed/b (B) ec/a
(C) e(c+d)/(a1+b) (D) e
c+dn
lim (1+ j (1~ form)
X—>0 a+bn
lim
= eH{1+ - J x (c+dn)
a+bn

_imCt dn

a+bn

c

_ Jim h _ adib Ans.[A]

a/n+b

- 1/x
lim (——tan‘1 xj equals -
X—>00
(A)O B)1 (C) o (D)1

- 1/x
Lety= lim [——tanl x]
x—o0\ 2

= lim (cot*x)¥

X—00

Ex.26

Sol.

Ex.27

Sol.

-1
s logy = lim logcot " x [fformj
X—>0 X o0
. 1
=i (0x oo form)

2\-1
=— lim (L+x) (gformj
x>%  cot™ x 0
—2X
2\2
=_ lim M =—_2 lim X
X—»00 -1 X—o ]+ X2
1+x2
=2 lmt=0 ~y=¢e"=1.Ans.[B]
X—00 2X
X p—
lim x(@ -1 equals -
x—0 1—Ccosx
1) 0 (2) log 2
(3) 2log2 (4) None of these
X 2
The given limit = lim 271 X
x>0 X 1-cosx
X _1 X2
=lim lim ”
x—>0 X xaozsinzi
2
2
=logx. 2 lim ,X/Z
x-0 { sin(x/2)
=2log 2. Ans.[C]
The value of lim F—coti} is -
x—0 a
(A0 B)1 (©a (D) a/3
Given Limit = lim g_c?s(x/a)
x—0| X sin(x/a)

— lim asin(x/a)—xcos(x/a)

T x50 xsin(x/a)

-2 Iim{asin(x/a)—xcos(x/a)} . _(x/a)
X0 x? sin(x/a)

= alim {asin(x/a) —zxcos(x/a)} (%formj

x—0 X

— alim {cos(x/a)—cos(x/a)+(x/a)sm(x/a)}
X—0 2X

=0 Ans.[A]




