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Chapter 13: Limits and Derivatives Exercise 13.1

NCERT - Class 11 - Maths
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Exercise 13.1

Question 1

Evaluate the Given limit.lim, ,3 * + 3
Solution

Ans. Given,

lim, .3  + 3

=3+3

=6

Question 2

Evaluate the Given limit.lim,,_, <:c — 2)

Solution
Ans. Given,
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Question 3

Evaluate the Given limit. lim, ,; 772

Solution

Ans. Given,

lim, ,; 7r?

Question 4

Evaluate the Given limit.

Solution

Ans. Given,
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z—1

lim
z—1

4z + 3

r—2

dx + 3

T — 2
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Question 5
Evaluate the Given limit.

Solution

Ans. Given,

(=1)"4(-1)°+1

_1-1+41

Question 6

Evaluate the Given limit.

Solution

Ans. Given,

Putz + 1 = y So,
y—lasx —0

Than,
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A |
lim ——
z—1 z—1
Loz ab 41
lim
z—1 z—1

o (z+ 1)5 -1
lim ——
z—0 T

. (z+1)P -1
lim
z—0 xXr

. (z+1) -1
lim
z—0 i
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Using

=5.1>"1

Question 7

Evaluate the Given limit.

Solution

Ans. At x = 2

lim (y)5 !
z—1 Y — 1
n_ .n
lim x a = na" !

z—a &L — QG

32—z — 10
r—2 $2—4

The value of the given rational function takes the form
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0
0

322 — 2 — 10
T2 2 —4

i (x —2)(3z +5)
25 (@ 2)(@ 1 2)
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. 3xz+5
lim
z—2 T+ 2
3(2) +5
2+2
:E
Question 8
Evaluate the Given limit.
_ zt — 81
lim

z—3 2232 — 513 — 3
Solution
Ans. Atx = 2

The value of the given rational function takes the form

0
0

z* — 81
z—3 21132 —bxr—3

. (x — 3)(z + 3)(z? +9)
x—3 (CU — 3)(21’ -+ 1)
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o (z + 3)(z* +9)

z—3 (2$ + 1)

(3+3)(32+9)
(2(3) +1)

6 x 18

108

Question 9
Evaluate the Given limit.

. ax+b
lim
z—0 cx +1

Solution

Ans. Given,

. ax+b
lim
z—0 cT +1

a(0) +b
c(0) +1
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Question 10

Evaluate the Given limit.

Solution

Ans. Atz =1

The value of the given rational function takes the form

1
Put z¢ = x So,
z—lasz — 1

Than,

Using

=2.12"1
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T—a

1
z—1 25— 1

0

0

1
.oz —1
lim ——
=1 5% 1
.oz —1
llm—
z—1 r—1

" — gt

= na
r —a
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Question 11
Evaluate the Given limit.

Solution

Ans. Given,

Question 12

Evaluate the Given limit.

Solution

Ans. Given,

ExameElite - examelite.com

o ar’l+br+ec
lim —m88—
a—1 cx?2 +bx+a

a+b+c#0

ar’+br+ec
lim

z—1 cx? +bxr+a

a(1)® +b(1) + ¢
c(1)® +b(1) +a

at+b+c
c+b+a

(a+b+c#0)

N | =

lim
z——2 $+2
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Atx = —2

11

z—s—2 T+ 2

The value of the given rational function takes the form

Question 13

Evaluate the Given limit.

ExameElite - examelite.com

0
0
1,1
z T2

lim ——

()

z——2 T+ 2

lim —
r——2 2x

sin ax

z—0 bx

T 2
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Solution

Ans. Given,

Atz =0

. sinax
lim ——
z—0 bx

The value of the given rational function takes the form

r—0=ax —0

. siny
i, o (222

ExameElite - examelite.com

0

0
. sinax . sinazx azx
lim —— =1lim ——— x —
z—0 bz z—0 bz ax

a lim sin ax
b ax—0 bx

— x1

o
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Question 14

Evaluate the Given limit.

Solution

Ans.Given,

Atz =0

;
lim o b 40

z—0 SIn ox

lim 222 4 b£0

z—0 Sinbx

The value of the given rational function takes the form

zr—>0=axr —0
z—0=bzxr—0
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0
0

sinax
. X
sinaxr ( ar ) az

lim ——— = lim
z—0 SInN bx z—0 (sinam)
ar

X bx

. sinax
limgz 0 ( oz )
X

a
b . sinax
hmbx%ﬂ ax
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o

Question 15
Evaluate the Given limit.

sin(m — x)

zon (m— x)
Solution

Ans. Given,
sin(m — x)

.
e m(m — )

[ - 7= (m—x) = 0

o osin(m—z) 1 sin(m — x)
im ———=— lim ——
T 7'('(71' — :B) T (r—2)—0 (7T - :B)
1 . siny
=-x1 |:].1mm_>0(y)::|
1
T
Question 16
Evaluate the Given limit.
. cosT
lim
z—0 T — &
Solution
Ans. Given,
. COSX
lim
x—0 T — X

ExameElite - examelite.com
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Question 17

Evaluate the Given limit.

Solution

Ans. Given,

Atz =0

cos0

3|

. cos2zx—1
lim ——
z—0 cosx — 1

. cos2x — 1
lim ———
0 cosx — 1

The value of the given rational function takes the form

ExameElite - examelite.com

0
0
. cos2x —1 . 1—2sin®z—1
im ——— = lim 5
z—0 cosz—1 250 1 26in z_
.2
sin“z 2
sin’z ( z? ) X
lim T lim
z—0 sin z—0 sin2§ y 2
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4 x
2z
. sin” =
hmw—>0 22
(%)
2
(11m$_}0 Sln2$)
4 2
. sin?Z
lim, o 2
(%)
[:c — 0= % — 0}
12
4—
12
i (52) =1
Yy
4
Question 18
Evaluate the Given limit.
lim axr +xrcosze
1 —
0 bsinx
Solution
Ans.Given,
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. ar+xcosx
lim -
z—0 bsinx

Atz =0

The value of the given rational function takes the form

0
0

. ax+xzcosz 1 _ . x(a+cosx)
lim - = — lim -
z—0 bsinz b z—0 sin x

1., T :
— lim ( . ) X lim (a + cosx)
b z—0 \sinz z—0

L. 1 :
— lim x lim (a + cos )

b z—0 ].1m$%0 ( SH;;:E ) z—0

1
3 % (a + cos0)

a+1
b
Question 19
Evaluate the Given limit.
lim zseczx
z—0
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Solution
Ans. Given,
lim zsecx
z—0
. x
lim
r—0 COSZX
0
cos0
0
1
0
Question 20
Evaluate the Given limit.
. sinazxz + bx
lim —
z—0 ax + sinbx
a,ba+b+#0
Solution
Ans. Atz =0

The value of the given rational function takes the form

0
0
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. sinax + bx
im —
r—0 ax -+ sinbx

axr

(sinax) az + br

lim

z—0 sin bx

(limgHoo %) x lim, o (az) 4 lim, ¢ (bx)

lim, .o ax + lim, .o bz (limxﬁo

[z — 7= ax — 0]

and

[bz — 0]

lim, 0 (az) + limg—o (bx)

lim, .y ax 4 lim, .o bx

im0 (%) 1

lim, .o (az + bx)

lim, .o (az + bx)

lim (1)

z—0

ExameElite - examelite.com
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Question 21

Evaluate the Given limit.

Solution

Ans. Atz =0

lim (cosecx —cotx)
z—0

The value of the given rational function takes the form

ExameElite - examelite.com

oo — 00

lim (cosecx —cotz)
z—0

. 1 CosS T
lim - — —
z—0 \ sinx sinx

. 1 —coszx
lim (| ————
z—0 SN xr
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. l1—cosx
i, (2522

].ima;_>0 ( SN o )

x

limy o 122 — 0] and [tim, . (2¢) = 1]

0
1
0
Question 22
Evaluate the Given limit.
. tan2x
lim —
z=y T 5
Solution
Ans. Given,
. tan2zx
lim —
z—0 T — 5
.
Atx = 2

The value of the given rational function takes the form

0
0
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4y

Putx — - =y

So,

ExameElite - examelite.com

s
[w%E,yAO]

s
tan 2z 5 tan2 (y + 7)

lim — = lim
z—0 T — 5 y—0 Yy
~ tan(w + 2y)
lim ——
y—0 Y
. tan2y
lim
y—0 Yy

[tan(7 + 2y) = tan 2y]

sin 2y
im ————
y—0 YCOS2y

. sin 2y 2
lim X
y—0 2y cos 2y
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Question 23

sin 2y

) 2
x lim
2y ) y—0 (cos 2y)

ly — 0= 2y — 0]

2
1
x cos0
sinx
[um ( ) _ 1]
z—0 xr
1 x 2
1
2

Find lim; ,o f(x)and lim, ,; f(z), where

<0
z >0

Solution

Ans. Given.

ExameElite - examelite.com

2z + 3
fl@) = {3(m +1)
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2z + 3
1@ ={ 3o 1
<0
x>0
lim f(z) = lim [2z + 3]
z—0 z—0
2(0) +3=3
lim f(z) = lim [3z + 1]
z—0 z—0
3(0 + 1) =3
Therefore,

1imaz—>07 f(ZL’) - 1iInac—>0Jr f(x) = 1imw—>0 f(m) =3
lim, ;- f(z) =lm, ;1 (x+1)=3(1+1)=6
Therefore,

limxﬁl*' f(x) = limwﬁl_ f(ZU) = limg—1 f(ZU) =6

Question 24

Find lim; ,; f(x), where

r <1
z>1

Solution

Ans. Given,
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<1
z>1

lim, ,;- f(z) =lim, ,; (22 -1)=1>-1=1-1=0
So, it is observed that

lim, ;- f(z) # lim, 1+ f(z)

Hence, lim, .; f(z) does not exist.

Question 25

Find lim, .o f(x), where

|zl
f($) = T
0
x#0
z=20
Solution
Ans. Given
l=|
f(z) =
0
x#0
=0

lim,_,,- f(.’E) =lim, - [%]

—Z
lim (—>
z—0 Hi

when x is negative, |z| = —x

ExameElite - examelite.com
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lim (—1)

z—0

limx_>0+ f(.’E) - 1i1n:c—>0+ |:|%i|
=lim, o ()

when x is positive, || =

=1imm%0 ( ].)

lim, - f(z) #lim, ,+ f(z)

Hence, lim, .o f(z) does not exist.

Question 26

Find lim, .o f(x), where

x#0
z=20

Solution

Ans. Given

x#0
x=0
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i, o f(2) = lim, .y [ 2]

when x is negative, |z| = —x

lim (—1
lim (1)
—1
linl:v—)(]+ f(w) - liInac—>0+ [ﬁ}
e (2)
when x is positive, || =
lim (1
lim (1)
1

limwﬁﬂf f(m) 7& liIn:v%O+ f(w)

Hence, lim, .o f(z) does not exist.

Question 27
Find lim, .5 f(x), where f(z) = |x| — 5

Solution

Ans. Given,

f(@) = |z -5
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lim,_,5- f(z) = lim, 5~ (] - 5)

=lim, .5 (z —5) when x s positive, |z| = z
=5—95

=0

lim, g f(2) = lim, g (12| - 5)

=lim, 5 (z — 5)

when x is positive, |z| = =

=5—35

=0

lim, .- f(z) =lm, .+ f(z)

Hence, lim, 5 f(z) =0

examelite.com

Question 28
(a+bz z<0
Suppose f(z) = ¢ 4 z = land iflim,,1 f(z) = f(1)what are possible values of a and b?
b—ax zx>1
Solution

Ans. The given function is

a+bxr <0
flz) =44 r=1
b—ax =z >1

lim, ;- f(z) = limg1 f(ax +bx) =a+b
lim, ;- f(z) =lim, ;1 f(b—az)=b—a
f(1) =4

Given

lim 1 f(z) = (1)

ExameElite - examelite.com
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hmaz—)l’ f(ZL‘) - 1iInac—>1Jr f(m) = hmw—)l f(x) - f(l)
a+b=4andb—a=4

On solving,we get

a=0andb =4
Question 29
Let al,a2,...... an be fixed real number and define a fuction

f(z) =(x—a1)(z —az2)....(z — an)

What is lim; 4, f(x) ? For some a# al, a2,.....,an. Compute lim, ., f(z).

Solution
Ans. Given,
f@) = (& —a) (@ —as)....(z — ay)
limg e, f(z) = limy o, [(& — a1)(z — a2).... (z — an)]

(a1 — a1)(as — az). ..... (a1 — ay) =0
Therefore,
lim, o, f(z)=0
Now, limy q f(z) = limg 0 [(z — a1)(z — a2). ... (x — an)]

(a1 — a1)(as — ap). ..... (a1 — ay)

Therefore,
lim, ,, f(z) = (a1 — a1)(a; — ag)...... (a1 — ay,)

ExameElite - examelite.com
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Question 30
If
lz| +1
flz)=40
lz| — 1
z <0
z=0
z>1
For what value (s) of does lim, ., f(z) exists?
Solution
Ans. Given,
lz| +1
flx)=40
z| — 1
z <0
=0
z>1
Whena =0
lim f(z) = lim (|Jz|+1)
z—0" z—0"
lim (—z+1)
z—0"
when x is negative, |z| = —x
=0+1
=1
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lim f(z) = lim (Jz|+1)

z—0" z—07"

lim (z—1)

20"
when x is positive, |z| =
=0 -1
=1
Here, lim, .- f(z) # lim, .o+ f(x)

lim, .o f(z) does not exist.

When
lim f(z) = lim (|z| + 1)
z—a™ z—a’
a<0
lim f(z) = lim (|| + 1)
T—a T—a
lim (—z + 1)
T—a
[z <a<0=|z| =—2x]
—a+1

lim, ., f(z) =lim, ,,+ f(z)=—a+1
Thus, limit exists at x = a, where

a<0
When

a>0

ExameElite - examelite.com
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lim, o f(z) = lim, (o] + 1)
=lim, ., (—z — 1) 0<z<a=|z|=2]
=—a—1

lim, ,,+ f(z) =lim, ..+ (|z| +1)

=lim, ,, (—z — 1) 0<z<a=|z|=2x]
=a—1

lim, o f(z) = lim,p f(z) a1

Thus, limit exists at x = a, where

a>0
. . . flz)-2
Thus lim, ., f(z) exists for all @ # Olim,,_,; =T
Question 31
If function f(x) satisfies,
- flz) -2
lim —— =«

z—1 ,’1’,‘2 —1

, evaluate lim, ,; f(x)

Solution

Ans. Given,

. flz) -2
lim — =7
rx—1 £L‘2 —1

_ lim, s (f(2)-2)

T limgo (22-1)

=lim, ,; (f(z) — 2) = 7wlim, ,; (2? — 1)
=lim, 1 (f(z) — 2) = (1% — 1)

=lim, ,; (f(z) —2) =0

=lim, .; f(z) —lim, ,; 2=0
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=lim, ; f(z) —2=0

lim, .; f(z) =2

Question 32
mzl+n <0
fflz)=<nz+m 0<z<1

ne+m = >1

For what integers m and n does lim, ,, f(z) and lim, ,; f(x) exists?
Solution

Ans. Given,

mzl+n <0
flzx)=qnx+m 0<z<l1
ned4+m x>1

lim f(z) = lim (m2? + n)
z—0 z—0

=m(0)° +n

=n

lim, o+ f(z) = limz—0 (nz + m)
=n(0) +m

=m

Thus, lim,, o+ f(x)exists if m=n
lim, ;- f(z) =limz—1 (nz + m)
=n(1) +m

=m—+n

lim_ .+ f(z) =lim, ,; (nz® +m)

:n(l)3 +m

ExameElite - examelite.com
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=m +n
lim, .- f(z) =lim, .+ f(z) =lim, ,; f(z)

Thus, lim,_,1 f(x)exists for any internal value of m and n
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