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EXERCISE 13.1

1. Evaluate the Given limit: )
Solution:

Given

limx+ 3

H—=3

Substituting x = 3, we get
=3+3

=6

x+3

lim [x——]
2. Evaluate the Given limit; *” 7
Solution:

_ - lim [x——]
Given limit; "% 7
Substituting x = w, we get

lim x——

**"[ 2’*"2] =(m-2217)

. ~ . limmr
3. Evaluate the Given limit: =l

Solution:

i oL limme?
Given limit;

Substituting r = 1, we get
limm »*

A= (1)

=T

-

l[im dx+3
4. Evaluate the Given limit; = x—2
Solution:

. dx+3

] o lim
Given limit; = x-2
Substituting x = 4, we get

. dx+3
lim

ix=2 =[44) +3]/(4-2)
=(16+3)/2
=19/2
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5. Evaluate the Given limit; ="' x—1
Solution:

Given limit; =  x—1
Substituting x = -1, we get

a1

lim
rael y—]

=D+ (1) +1]/(-1-1)
=(1-1+1)/-2

=-1/2

lim
6. Evaluate the Given limit: = ¥
Solution:

| o lim[:r+|}'—]
Given limit; = X
=[(0+1)>°-1]/0
=0
Since, this limit is undefined
Substitute x + 1 =y, thenx=y -1

5
\ -1
lim )
y—=1 ¥—1

lim @)°-1°
= y—=1 y-1
We know that,

¥ gt

lim
Xx—»a XK—a =na|1—1
Hence,
5_ 45

lim )" 1

y—=1 y—-1
=5(1)
=35

(x+1) ~1
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3y —x-10
] o lim———
7. Evaluate the Given limit; =2 x4
Solution:
By evaluating the limit at x =2, we get
. 3x"—x—10
lim—; i
x=2 X% =322 -x-10]/4-4
=0
Now, by factorising numerator, we get
. 3x*-x—10 3x%—6x+5x—10
lim——— i 2K TORToRT Y
x—=2 X*—4 _ LI_I:I% x*—22
We know that,

al—b2=(a-b) (a+b)

. (x—2)(3x+3)
— 1(1_1}% (x—2){x+2)

By substituting x = 2, we get,
=[3(2)+5]/(2+2)

=11/4

1im'f4;gl
8. Evaluate the Given limit; *** 2x" —5x—3
Solution:
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First substitute x = 3 in the given limit, we get
. (3" — 81
lim =

:J'—*" 2(3)* —5x3 -3

=(81—81)/(18—18)
=0/0
Since the limit is of the form 0 / 0, we need to factorise the numerator and denominator

(22 — 92 + 9) (x — 3)x + 3)a2 + 9)

lim

s, S, T et : ‘ li ; :
o33 22" — 6% +.2 — 3 _ g5k 2z + 1)z — 3)
| . r 4+ 322 + 9
lim r- — 81 ]i'ﬂ‘ll ( > X )
r—3 222 _ 53 — 3 r—3 {2 T -+ 1)
Now substituting x = 3, we get
]
(3 + 3)3° + 9)
= (2x3 + 1)
= 108/7
Hence,
] rt — 81
lim
z—3 242 —52—3
=108/7
“mu:r+b
9. Evaluate the Given limit; *" ex+1
Solution:
lin ar+h
=t ox +1
=[a(Q)+b]/c(0)+1
=b/1
=b
|
im 5~
10. Evaluate the Given limit: zb -1
Solution:

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

' NCERT Solutions Mathematics Class 11 Chapter 13
m BYJU'S Limits And Derivatives

The Learning App

1

. zi—-1

1111} —

el

*1 =(1-1D/(1-1)

=0
Let the value of z1 'S be x
(z}/6)2 = x2
7173 = x2

Now, substituting z! '3 = x2 we get

¥* -1 x*-1°

lim =
x—1 x—1 x—1
We know that,

. oxB—gt
lim

X—=a X4 = nall—l

x%—12
1111} —
ol %
=72 (nl—l

=2

o axt +bhx+e
lim Ja+h+e#0

11. Evaluate the Given limit; = ex” +bx+a
Solution:

. ax +bhx+e
lim Ja+hb+e#0

Given limit; ' ex’ +bx+a
Substituting x =1

lim ax” +bx+e

ol o’ by +a
=[a (12 +b (1) +c]/[c (1)2 +b (1) +a]
=(at+b+c)/(a+b+c)
Given

[ﬁ+|ﬁ—|—c;tﬂ]

=1

11
+

. o lim & 2
12. Evaluate the Given limit: =7 x+2
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Solution:
By substituting X = - 2, we get
1.t
lim &=
K——2 x+2 — 0 I."I 0
Now,
1 1 24X
_+_ —_—
lim == =%
x—=—2X+2 _ x+2
=1/2x
=1/2(-2)
= = J. ."Il 4
“msinm'
13. Evaluate the Given limit; = bx
Solution:
. singx
. lim
Given " bx
Formula used here
IIm
z—022L —

44
By applying the limits in the given expression

li sinax _ 0

x—0 bx

Limits And Derivatives

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

iy Spar . a
r—0 bzx a
We get,

lim Hin_f;r..::: w &
r— 0 O b
We know that.

lim 32X = 1
x—0 X

a_sinax a
B ey R
=a/b
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. sinax
lim —
14. Evaluate the given limit; *~ sin bx

Solution:

sin ax

lim = -
Xx—=(0SInDx _ ﬂ_u"l u

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

sinax

sin ax X
=1

; ing. sinbx

] ax
Jim =
BE b=

x—0 sinbx K

Now, we get

sinax

5 lim
2 ax—o ax

b 13, SIODX
lim
bx—g DX

We know that,

sinx
=1

lim
¥—=0 X

Hence.a/b = 1
=a/b

. osin(m
lim

15. Evaluate the given limit: *
Solution:
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.a.b=0

_X)
=% M(m—X)

NCERT Solutions Mathematics Class 11 Chapter 13
Limits And Derivatives


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

m BYJU'S NCERT Solutions Mathematics Class 11 Chapter 13

The Learning App

.osin(m—x)
lim——
= m(m—X)

. —3 . i —3 1
lim 32— _ gy SR, 2

¥—r T(m—X) m—x—0 (m—x) m

1 . sin{m—x
— lim Sin ()
| Mm—x—0 (mT—Xx)

We know that

lim=—=1
x—=0 X
1., i — 1
i (m—x) L
Mm—x—=0
=1 ,I" T
. COSX
1111}
- o L x_h"; —
16. Evaluate the given limit;  © =~
Solution:
lim 05X _ co=0
x—0 T-X  T—0
=1 f T
. cos2x -1
1111}—
17. Evaluate the given limit; *~~ €0sX—1
Solution:
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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 x—0 l—Essz—l

(cos 2x = 1—2 sin’x)

gin®xx x%

. sin®x .

lim—x =lim——

x—0 sin=- x—0 gip2Z.E
bl LAY

¥
(52

. sin®x

lim =

E—0 X
gin2%

ey
)

. z
. {=sin®x
lim
x—=0' x2

I
sm)

=4 1}{i_l}-':l"( (?_z‘}z
We know that,

. sinx
lim =1

x—0 X

=4x 1%/ 1?

-4

dX - XCO0s5X

lim :
18. Evaluate the given limit: *~~  SIIX

Solution:
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\ axX+XCOSX 0
lim—————=-
x—0 bsinx 0
Hence,
. AN+XCOSX 1., x(a+cosx
. 11111+ = -] g
x—) bsinx bx—p sinx

1,, .
=limx lim(a + cosx)
bx—=0 =x—0

1 .
X —m=X lim(a + cosx)
lim—— x—0

X—=0 X

1
b

We know that,

sinx

=1

lim
¥x—=0 X

%x (a+ cos0)

={a+1)/b
19. Evaluate the given limit:
Solution:

lim xsec x = lim—

w—0 x—=() COSX

lim = -
_ x—0 cos 0
=0

20. Evaluate the given limit:

Solution:

NCERT Solutions Mathematics Class 11 Chapter 13
Limits And Derivatives

limxsecx

i} i
E—

. simax +bx
lim——— aba+b=0

=0 ax +sinbx
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sinax+bx (1]

lim——— =
x—0 ax+sinbx (1]
Hence,
., ax
. sinax+bx ) {smﬁ}axﬂnx
lim——— = lim b
w—0 ax+sinbx x—=0 ax+{sinﬁ}
. . ax . .
lim sm—)x limax+1lim bx
aAx—0 XS w0 x—~uh
lim ax+lim bxx{ lim sin—)
X—0 X—=0 bx—0 DX

We know that,

. sinx
lim =1
x—=0 X

limax+1lim bx
X—0 H—0

limax+lim bx
X—=0 X—=0

We get,

lim(ax+bx)
X=0

~ :1:1—I~1h (ax+bx)

_ - lim(cosecx —cotx)
21. Evaluate the given limit: *—=*

Solution:
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lim (cosec © — cot x)
r— 0

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

COS T
cosec T = il and cot z = —/———
Sin Sl T
lim (cosec x — cot ) = lim ( 1 _ ALy
r— U r— () "s81n & Sin &
lim (cosec x — cot x) = lim 1 — coszx
T — () r— () sin x
Now, by applying the formula we get,
- m Ll - m m
1 — cosz = 2sin?> gnd sin x = 2 sin == cos =
2 2 2
2 5:1112%
lim (cosec © — cot ) = lim —
=) r =0 2 sin=cos—
2 2
lim (cosec x — cot ) = lim tan
r— (] r— () 2
=0
. fan2x
lim
Iy T
2

22. Evaluate the given limit:
Solution:
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Letx—(n/2)=y
TllE:ll, X— (T[I."Ell =Y— 0

Now, we get

. tan{ 2y -+
lip 2Ry +m)
y—0 ¥

. tan(2
llmﬁ
= ¥y—=0 ¥

We know that,
fanx=sinx/cos x

ginZy

m
_ y—=0¥ CO52Y

By multiplying and dividing by 2, we get

gin 2y 2

=lim
y—=0 2y COs2y

sin 2y

=1lim x lim
2y—0 2¥ y—+0 COs2y

=1%x2/cos0

=1x%x2/1
=2
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: . 2x+3x=0
Find imf(x)gnd Imf(x), where f(x) :I
=0 al [3(x +1)x >0
23. L
Solution:
2X+3x=0
Given function is f(x) = Ao
3x+Dx =0
iy 00

lim f(x) = 1117%(2:{ + 3)

x—=0"
=2(0)+3
=0+3
=3

:}nghf{x) = ]{1_1:% 3(x+1):

=3(0+ 1)

=3(1)
=3

0 = 1100 = i) =3

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

111111_ f(x) = 1111}3{:{4— 1)

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

ll_plh f(x) = 1191 3(x+1)

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

lim f(x) = ;L%er(x) = 1‘1_1,1} f(x)=6

x—=1"

lim f(x)=3 lim f(x)=6
x—=0 ﬂlﬁﬁQMd x—=1

lim f(x)
24. Find *™ , Where

[xf—lxgl

]—xz—lx::-l

LS

f(x)=

Solution:
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Given function is:

{ x*—1x=1
f(x)=1 |

]\—x‘ —1x =1
Li_l}}f{xj;

lim f(x) = limx*—1
Jon 1) = iy

31:5111_ f(x) = EH}L f(x)

NCERT Solutions Mathematics Class 11 Chapter 13
Limits And Derivatives

lim f(x)
Hence, *1 does not exist
%, Xx+0
. X
lim f(x) 0, x = 0

25. Evaluate *~°
Solution:

, where f(x) =
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Given function is f(x) =

We know that,

lim f(x)

r—ra exists only when

Now, we need to prove that:
We know,
X =x,ifx>=-x,ifx<0
Hence,

lim f(x) = lim I

x—=0" ¥—0" X

. —X .

i = Jm )
=-1

: . |xl
lim f(x) = lim —
x—0% x) =0t X

lim= = lim(1)

— x—=0X x—0
=1
We find here,

ELIE:‘- f(x) =+ &EE.L f(x)

NCERT Solutions Mathematics Class 11 Chapter 13
Limits And Derivatives

li r)= i x
A= i D
lim f(x)= lim f(x)
=) r— ()
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lim f(x)
Hence, <0 does not exist.
{ X
—-x=0
L I
lim f(x) 0.~
26. Find *—* , Where f (x) = *
Solution:

Given function is:

[
f(x)=4|x
(x)= “ | )

\0.
]{méf{x)

11111 f(x) = 11111 n

. X . 1
lim—=lim—
— ¥—=0—X x—=0—

=-1

11111 f(x)= lim —

x—0 +||
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lim> = lim(1)

— Xx—=0X x—0

=1
We find here,

HE}_ f(x) =+ ,}EE,L f(x)

lim f(x)

NCERT Solutions Mathematics Class 11 Chapter 13
Limits And Derivatives

Hence, *~° does not exist.

lim f(x)
27. Find *~- . where
Solution:

Given function is:

flx)=|x|—5

lim f(x):

X—3

!}Hél_ f(x) = !}LI‘IEI_lxl -5

lim(x—5)=5-5

— X—3

=0

lim f(x)= lim |x|—5
Jim, (%) x_.5+| I

lim(x— 5)

— X—=3

f(x)=[x|-5

https://byjus.com
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lim f(x) = 11111 f(x) = 11111 f(x)=0
Hence, *=3

{a—bx.x =1
f(x)—‘ 4, =1
_ - lim £(x
28. Suppose baxx >l and if =—=! (x)= f()
aandb
Solution:

Given function is:

a+bx,x<1

flx)= 44, x=1
b-ax,x>1
and

1111} f(x) =f(1)

lim f(x)= lima+ bx
x—=1" x—1

=a+b(l)

=a+b

Eﬂlll f(x) = ]‘.cl_I:Ilb —ax

=b-a(l)
=b-a

https://byjus.com
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Here,
f(1)=4

lim f(x) = lim, f(x) = limf(x) = f(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. Letag, az..eeeeen. an be fixed real numbers and define a function
f(x)=(x-a) (x-a2....... (x — an).

lmf(x)? lim f(x)
What is *—=& For some a # ai, ay, ....... an, coOmpute *—2
Solution:
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Given function is:

fix)=(x=aq) (x=ay) ... (x-an)

lim f(x)-

x—+a,

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

[lim(x —a,)] |[lim{x— 32)] - [lim(x — an)]

x—a, x—a, x—a,

We get,

~ (a1-a1)(a;-az) .. (a1 -a,) =0

(W]

lim f(x) =0 (

Hence,
lim f(x)-

X—a

LI_IE f(x) =L1_1};[(X— a,)(X-a;) ... (x-a,)]
_limts—a) [pimce—2p)]-[pimce— )
We get,

= (a_al) (ﬂ.—ﬂz} A {ﬂ—ﬂn}

limf(x)=(a-a,) (@a-a,) ... (a-a,)
Hence, ™~

lim f(x) =0 }{1_1}; fx)=(a-a;) (@a-a;) . (a-a,)

Therefore, *~%: and
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ﬂx|— Lx<0
f(x)=4 0, x=0
20, 1f hx|—l.x =0
Solution:

Given function is:

x|+ Lx <0
f(x)=¢ 0, x=0
[x|-1Lx >0

There are three cases.

Case 1:

Whena=0

lim f(x):

x—=0

li%l_f(x) = li%l_(lxl +1)

lim(—x+1)=-0+1

— Xx—=0

=1

NCERT Solutions Mathematics Class 11 Chapter 13
Limits And Derivatives

Imf(x)
For what value (s) of a does =—2 exists?
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Jig £0) = i (1~

lim(x—1)=0—-1

_ x—=0

=1

Here, we find

0 = I f)

lim f(x)
x=0 does not exit.

Hence,
Case 2:

Whena<0
lim f(x):

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

lim{(—x+1)=—-a+1

= X—a

Jim 160 = lim (11 +

lim{(-—x+1)=—a+1
__ x—a

lim f(x) = lim f(x) = limf(x) = —a+1
Hence, X—3a XN—=3a X—3

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

Whena>0

lim f(x):

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

lim(x—1)=a—-1

lim, f(x) = lim (|x| — 1)

lim(x—1)=a—-1

— X—a

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

Therefore, lim (f (X)) existsatx=a whena>0

. f(x)-2 _
; o m—— = lim f(x)
31. If the function f(x) satisfies *~ X —1 , evaluate *—!
Solution:

https://byjus.com
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mnw -
- 2 -
Given function that f (x) satisfies ol xT -1
!l{i_rf.}_ flx)—2
limx®—1 =T

Hﬂ}{:f{:}{) —2)= n{]in}(xz —1))
Substituting x = 1, we get,

.Li_l}}(f(x) —2)=m(1>—1)

Li_r}}{f{xj —2)=mn(1-1)
Li_l}l}[:f[:}{) —2)=0
limf(x) —1lim2=10

x—=1 x—=1

1'111} filx)—2=0

=2
"mx: +n, x<0
f(x)={nx+m.0=x=1
nx’+m. x>1 limf(x)
32.If . For what integers m and n does both =—?
limf(x)
and =1 exist?
Solution:

https://byjus.com
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f(x)=
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

NCERT Solutions Mathematics Class 11 Chapter 13
Limits And Derivatives

2
mx-+n, x<»0
nx+m, 0=x=1

nx" +m. x=1
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Hence,

lim f{x) exists if n = m.
w—0

Now,

lim f{x):

x—1

111111_ f(x) = lin}(n:{ +m)
=n(l)+m

=n+m

J, 00 = iy + )
=n(1P+m

=n(l)+m

=n-+im

lim f(x) = lim f(x) = limf(x)
Therefore *7* x=1 x=1

lim f{x)

Hence, for any integral value of m and n *™* exists.
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