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EXERCIS

E 13.1

limx+3

1. Evaluate the given limit; ***
Solution:

Given,

limx+3

X—3
Substituting x = 3, we get
=3+3
=6

lim
2. Evaluate the given limit: T
Solution:

Given limit,

. [ 22]
lim| x —
XTI 7

Substituting x = 1T, we get

. [ 22]
lim| x ——
o T (mo2217)

-2

limm

3. Evaluate the given limit: !

Solution:

o lima?
Given limit, =

Substituting r = 1, we get

limm ¢’

r—l =m(1)

=TT

dx+3

4. Evaluate the given limit: *** ¥ —2

Solution:

Given limit,
o dx 43
lim

verd oy — 3
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Substituting x = 4, we get
. 4x+3
lim
=2 = [44)+ 3]/ (4-2)
= (16 +3)/2
=19/2

lim a4
5. Evaluate the given limit: **~' ¥ —1
Solution:

Given limit,
B L s |
lim ———
| x_]
Substituting x = -1, we get

lim P |

el x—]
=[(-Dwe+(-1p+1]1/(-1-1)
=(1-1+1)/-2

=-1/2

fim 1) 1
6. Evaluate the given limit: **" X
Solution:
Given limit,
i H1) 1
- v
=[(0+1)-1]/0
=0
Since this limit is undefined,

Substitute x + 1 =y, thenx =y -1
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S5
\ -1
lim )
y—=1 ¥—1

545
lim ) -1

= F_']- F_l

We know that,

gt

lim
x—»a K—a =na|:l.—1
Hence,
5_45

lim ()"t

y—=1 ¥-1
=5(1)
=35

. 3x"—x-10
].'ll'r.l.:—
7. Evaluate the given limit; *** X" —4

Solution:

By evaluating the limit at x =2, we get

., 3x7—x—10

lim——— i

=2 -4 =302 _x_10]/4-4

=0

Now, by factorising numerator, we get
. 3x"—x—10 z_ _

lim X 2" “IHE:{ 6x+5x—10

x_"z X _4 _— 3{—&2 KZ_EZ

We know that,

al— b2 = (a—b) (a+ b)|

. (x—2)}{3x+3)
— LI_I:I% (x—2)(x+2)

By substituting x = 2, we get,
=[3(2)+5]/(2+2)
=11/4
lim—* 8L
8. Evaluate the given limit: *™** 2x" —5x-3
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Solution:
First substitute x = 3 in the given limit, we get
_ (3)* — 8l
lim 5
:-*‘—*'i 2(3)“ — H X 3 — 3
=(81—81)/(18—18)
=0/0
Since the limit is of the form 0/ 0, we need to factorise the numerator and denominator
2 — Nt + 9 . Ay
lim {i IS ) i (x — 3)z + 'i}(""& + 9)
r—=3 20" — 6o + 1 — 3 _x ml:; {2 r + 1){"' . 3)

4 r + 3) (2 + 9
lim r_ — 8l lim, & + 3)a” + 9)
r—3 922 _ 50 — 3 r—3 2z + 1)

Now substituting x = 3, we get

(3 + 3)3% + 9)

_ (2x3 4+ 1)
=108/7
Hence,

_ x* — 8l

lim 5 -
r=3 20 —51r —3

=108 /7
ax-+h

lim
9. Evaluate the given limit; *** ¢x+1

Solution:

. oax+h
lim
x=l oy 4|

=[a@)+b]/c(0)+1

=b/1
=b
|
-3 _
lim—;
z—|
10. Evaluate the given limit: 2z -1
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Solution:

1

\ za—1
lim——
z—1 -

2=l =(1-1D/(1-1)

=0

Let the value of z1/S be x

(z}/6)2 = x2

7173 =2

Now, substituting z!'3 = x2 we get

x*-1 x*-1°

lim =
x—1 x—1 x—1
We know that,
. xt_af
lim
x—=a X—a = nall—].
. x*-—1°
11“} x—1
x—=1 X—
=2
lim ax +hbx+e
11. Evaluate the given limit: ** ¢x” +bx+a
Solution:
Given limit,
Cax 4 br+e
lim—————— g+ h+c =0

ol oxt +hy+a

Substituting x = 1,

lim ax” +bhx+c

ol ex’ +hy+a
=la@y+b()+c]/[c(2)y+b(1)+a]
=(atb+c)/(a+tb+c)

Given,
[a +h+c# 'D]

=1
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I
+
lim £—2
12. Evaluate the given limit: **7 X+2
Solution:

By substituting x = — 2, we get

1 1

_+_

Xz
x—=—2 X+2 — 0 I."' 0
Now,

1. IE

i 2 _ZX
x—=—2xX+2 — x+2
=1/2x
=1/2(-2)
= - J. .-'II -4

sIn ax

lim
13. Evaluate the given limit; **"  bx
Solution:
sIn ax

lim
% =il bx

Given
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Formula used here

lim g

z—0 SH;: T =1

By applying the limits in the given expression
. sinax ]

}{1_1;% bx - E

By multiplying and dividing by ‘a’ in the given expression, we get

. =111 .- il
lim AL 4
r—0 bxr a
We get,
: sin axr a
lim -———— X —
x — ) axr b
We know that,
lim 22 = 1
x—=0 X
a y sinax a L
—lim =-X
. bax—=0 ax b
=a/b
. sinax
lim——.a.b=0
=0 gin bx

14. Evaluate the given limit:

Solution:
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sin ax

x—0sinbx _ 0/0

By multiplying ax and bx in numerator and denominator, we get

. ginax
sin ax 1 Hax
= 111 zin'hx

x—=0 b4

Jdim
x—0sinbx

Now, we get

sinax

5 lim
2 ax—o ax

b i 5inbx
lim
bx—g DX

We know that,

lim 32 — 1

x—=0 X
Hence.a/b = 1
=a/b

15. Evaluate the given limit:

. osm(mT—Xx)
lim——
= (T —X)

Solution:
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. osin(m—Xx)
lim———=
i=E M(MT—-X)

., sin(m—x) _ 1 sin{m—x)
}clﬂ T (m—x) 11]—3:—3-0 (m—x)
1 lim sin{m—x)

_ Mua—x—0 (m—x)

We know that

lim 32 = 1

x=0 X

l] sin{m—x) _ 1

I oo (m—x) ; x1

=1/mn
16. Evaluate the given limit:
. CO0sX
lim
VT X

Solution:

\ COSX cos0
lim =

x—) M—X m—0

=1/m

17. Evaluate the given limit:
. cos2x-—1
lm}—

=0 cosx—1

Solution:

1

m
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\ cos2x -1 0
lim———=-

x—0 cosx—1 4]
Hence,

. cosZx-—1 . 1-2sin®x—1
lim—— =lim———=—
x—0 cosx—1 — 1—Esm3§—1

(cos 2x = 1—2 sin*x)

o gin®xw x®

. sin®x e
lim— =lim——
x—0 sin=- x—0 gip2=.2-
— 2 &

¥
()2

] (sinszZ
lim =
x=0' X
oM 2
sin
=4 x—=0 (E}z

We know that,

sinx

=1

lim

x—0 X
=4x1%/1?

=4

18. Evaluate the given limit:
. AX +XCOs5X

lim _
=0 bsmx

Solution:
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\ AX+XCOSX o
lim—————=-

x—=0 bsinx ]
Hence,

. AX+XCOSX 1., x{atcosx
Jim—— = —11111¥
x—0 bsinx bx—=p sinx

EllI‘ﬂ}( 11111(3 + cosX)

¥x—=0 x—=0

X — Smxx 11111(3 + COSX)

X—=0 !{

1
b

We know that,

sinx

lim =1

x—=0 X

%x(a+msﬂ)

={a+1)/b

19. Evaluate the given limit:

limxsecx

i
K—J

Solution:

limxsecx = lim
x—0 x—(0 COSX

. 0 ]
lim = -
x—=0Ccos0 1

=0
20. Evaluate the given limit:
. sinax + bx
lim—— "ab.a+b=0

=0 ax +5inbx

Solution:
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sinax+bx (1]

x—0 ax+sin bx 0
Hence,
. ax
. sinax+bx . {Slnﬁ}ax+bx
lim———=lim %
x—0 ax+sinbx  x—0 ax+{sinﬁ}

. . ax . .
lim sm—)x limax+1lim bx
AX—0 XS H—-0 X—=0

. . . . bx
lim ax+lim bxx( lim sin—)
X—0 X—0 bx—0 Dbx

We know that,

; sinx
lim =1

x—=0 X

limax+1lim bx
X—=0 H—=0

limax+1lim bx
H—0 H—0

We get,

lim{ax+bx)
X=0

_ }1';1 im (ax+bx)

=1
21. Evaluate the given limit:

lim(cosecx —cotx)

i
X—=

Solution:
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lim (cosec © — cot x)
xr =)

Applying the formulas for cosec x and cot x, we get

COS T
cosec T = il and cot x = —/———
sSin x Sl T
lim (cosec z — cot ) = lim (— L _ cos L)
x— 0 r— 0 'sln T sin @
lim (cosec x — cot x) = lim 1 —cosz
x— x— Sin &
Now, by applying the formula we get,
- m Ll - m m
1 — cosz = 2sin?> and sin x = 2 sin = cos —
2 2 2
2 sinz%
lim (cosec © — cot ) = lim —
x— 0 z—= 0 2 sin“=cos—
2 2
lim (cosec x — cot ) = lim tan
r— (] r— () 2
=0
22. Evaluate the given limit:
. fan2x
lim
eI T
2
Solution:
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Letx—(n/2)=y
TllE:l], X— I:T[I.";i:l =Y— 0

Now, we get

., tan{Zv+m
lip 2Ry +m)
y=0 ¥

. tan(l
= y=0 ¥

We know that,
tanx=sinx/cos x

ginZy

_ y—=0¥ cosdy
By multiplying and dividing by 2, we get

sin 2y 5 2

=lim
y—=0 2¥ cos2y

. sinZy .
=lim —= xlim
2y—0 2y yv—=0 cosldy

=1%2/cos0
=1=x2/1
=2
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. . 2x+3x=0
Find imf(x)and limf(x), where f(x):[ rTox
10 i [3x+Dx >0
Solution:
2x+3x=0
Given function is f(x) = e R
3(x+Dx >0
1y )

li]:'él_ f(x) = 111%(2:: +3)

=2(0)+ 3
=0+3
=3

JHEHKX) = 11_1,1% 3(x+1):

=3(0+ 1)

=3(1)
=3

S0 = 1910 = i =3

Hence,
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lim f(x):
Now, for *~1

linll_ f(x) = 1in} 3(x+ 1)

=3(1+1)
=3(2)
=6

ELIII1+ f(x) = 1‘1_1;1} 3(x+1)

=3(1+1)
—3(2)
=06
lim f(x) = lim f(x) = limf(x) =6
Hence, *~* =1 X1

lim f{x)=3 lim f{x)=6
x—=0 m x—=>1

24. Find

limf(x)

E , where

[ x> -1x=1

| x?—1x>1

e

f(x)=-

Solution:
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Given function is:

{ x*—1x=1
f(x)=4 |

]\—x-—lx =1
}ci_r;rif{x);

. _ . 2 _
J 100 = iy~

Jzp £60) i, 62

lim f(x)
Hence, *1 does not exist

25. Evaluate
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Solution:
%, x#0
X
Given function is f(x) = 0, x=0
We know that,
: lim_f(z)= lim f(x)
lim f(x T—a
ff’*ilf( ) exists only when T r—a’
lim f(x)= lim f(x)
Now, we need to prove that: * —0 r— 0"
We know,

X =x,ifx>=-x,ifx<0

Hence,

Il

Jim f(x) = lim 7

lim— = lim(—1)

= x—=0 X x—=0
=-1

1=l

X

gt =t

lim= = lim(1)

— x—=0X x—=0

=1

We find here,

_ELIE— f(x) = _ELIE:.L f(x)
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lim f(x)
Hence, 0 does not exist.

26. Find
lim f(x)
Y , where f (x) =

Solution:

Given function is:

=0

—.X Z

f(x)=-

() 1|X| x=0
0.

L

lim f(x):

x—=0

Jim f(x) = lim =

. K .1
lim—=lim—
— ¥—=0-X x—=0-1

=1

x
lim f(x) = lim —
x—07 ( ) x—07* x|
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lim> = lim(1)

— Xx—=0X x—=0

=1
We find here,

CECRITYE

lim f(x)
Hence, *~° does not exist.

27. Find

lim f(x)

e ,where
f(x)=[x|-3

Solution:

Given function is:

f(x)=|x|—5

lim f(x):

X—=3

A= Jip kxS

lim(x—5)=5-5

— X—3
=0

i 1) = Jip bl -5

lim(x— 5)

— XK—3
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lim f(x) = 11m f(x) = llm f(x)=0
Hence, *=5°

28. Suppose
{a +bx.x <1

4. x=1

lb—axx:-l

and if

lim f(x)=f (1

what are the possible values of aand b?

Solution:

Given function is:

a+bx x<1
flx)=<4,x=1

b-ax, x>1

and

limf(x) = f(1)

x—1

111_31’111_ f(x) = LI_I;I} a+ bx
=a+b(l)

=a+b

llm f(x) = lqub ax

=b-a(l)
=b-a
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Here,
f(1)=4

lim f(x) = lim f(x) = limf(x) = (1)
HEHCE, x—=1 x—=1 x—=1

Then,a+b=4andb—-a=4

By solving the above two equations, we get,

a=0andb=4

Therefore, the possible values of a and b is 0 and 4 respectively
29. Let a;, Azeueennnn. a, be fixed real numbers and define a function
f(X)=(X=—a) (X=2a5) eeurnne (x —a,).

What is
lmf(x)?

33

lim f(x)

i—a

Forsome a#a,, a, ....... a,, compute

Solution:
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Given function is:

fx) = (x=-a1) (x=-az) ... (x-ay)

lim f(x)-

x—+a,

lim f(x) = lim [(x - a,)(x- a,) ... (x- a,)]

lim(x —a,)] [[lm(x— azj] - [[lim(x — anj]

We get,

~ (a1-a1) (a1 -az) .. (a1 -an) =0

lim f(x) =0 G

Hence,’

https://byjus.com
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lim f(x)-

K—a

lm f(x) =lm[(x-a,)(x - a;) ... (x-a,)]

[lim(x—ay)] [[lim{x— azj] [[lim(x— an)]

— X—3 X—a X—=a

We get,

=(a—al) (ﬂ—ﬂg} .....(ﬂ_ﬂn}

limfx)=(@-a,)@-3;) ... (a-a,)
Hence, *°

lim fx) =0 mflx)=(@-a)@-2,) .. (a-2y)
Therefore, *™31 and

ﬂﬂ—LX{O

f(x)=1 0. x=0

30. If }» X| ~Lx>0 For what value (s) of a does lE‘lal f(X)exist?
Solution:
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Given function is:

x| +Lx <0
f(x)=¢ 0, x=0
x|-Lx =0

There are three cases.
Case 1:

Whena=0

lim f(x):

x—=0

11%1_[’{)() = HI‘él_{le + 1)

lim(—=x+1)=-0+1

— Xx—=0

=1
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Ji, 10 = i (1~

lim(x—1)=0—-1

_ x—=0

=1

Here, we find
0 = I i)
lim f(x)
Hence, *7° does not exit.
Case 2:

Whena<0

lim f(x):

XN—a

lim f(x) = lim (Jx|+ 1)

X—a

lim(—x+1)=—-a+1

= X—a

l£m+ fix) = 1£HL(|X| +1)

lim{(—x+1)=—-a+1
X—a

lim f(x) = lim f(x) = limf(x) = —a+1

Hence,

Therefore, lim (f(x)) existsatx=aand a <0
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Case 3:

Whena>=0

lim f(x):

lim f(x) = lim (x| — 1)

lim(x—1)=a—-1

lim, f(x) = lim (|¢| — 1)

lim(x—1)=a—-1

— X—a

lim f(x) = lim f(x) = limf(x) =a—1
Heﬂce? X—3a N—=3 X—3

Therefore, lim (f (X)) existsatx=awhena=>0

. f(x)-2 _
l_LH;:— =T lim £(x)
31. If the function f(x) satisfies >~ X —1 , evaluate *—!

Solution:
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. f(x)-2
lun% =T
Given function that f (x) satisfies *7' X —1

!l{!_rg flx)—2 o
lim x%—1
pra=v]

Hﬂ}{:f{:}{) —2)= ’JT{:]iII}{:XE —1))
Substituting x = 1, we get,

-lin}{f{x) —2)=n(12-1)
liﬂ}{:f{:}{) —2)=m(1-1)

1'111}{f{xj —2)=0

-2 =0

1'111} flx)—2=0

=2
[mx‘ +n, XxX<0
f(x)= nx+m. 0=x=1
} nx' +m. X1 lim £(x)
32.If - For what integers m and n does both *—*
lim f(x)
and *— exist?
Solution:
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2
mx - +n, x<0

f(x)=<nx+m, 0=<x=1

nx" +m. x=1

Given function is

lim f(x):

x—0

lim f(x) = lin:é{n’u(E +n)

x—=0"

=m(0)+n

=0+n

=n

i 69 = lim(oc + m)
=n{0)+m

=0+m

=1
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Hence,

lim f{x) exists if n = m.
w—=0

Now,

lim f{x):

x—1

HI‘{L_ f(x) = liﬂ}(n:{ +m)
=n(l)+m

=n-+m

i 00 = iy 4 m)

=n(l+m
=n(l)+m

=n-+m

lim f(x) = lim f(x) = limf(x)
Therefore ** w1 x=1

lim f(x)
Hence, for any integral value of m and n *~* exists.
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