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CBSE Class-11 Mathematics
NCERT Solutions
Chapter - 13 Limits and Derivative

Exercise 13.1

Evaluate the following limits in Exercises 1 to 22.

1. im x+3

=
X—a

Ans. llﬂl x+3= 3+3=6

e
2. lim (a: — %)
Tr—rT
Ans. lim (:U — %) = <7r— %)
T—rT
3. lim "
sl

Ans. lim m  =7x(1) =7

r—1
. Ax+3
4. lim
=4

4x+3  4x443 19

Ans. lim =—
=4 1 4-2 2
10, s
Cox T +x +1
S lim ————

r=—=1 _-,:_1

- - PN T PR
Ans. 1;p, o+l (D)7 H(=1 41 1141 -]

s -1-1 2 2
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C(x+1) =1
6. 1111} [ .
o 1 e
Ans. lim (x+1) -1 is of the form %
o 1Y e

Put x+1=v, nowas x =0, v —1

5 5 5 15
- lim (etl)—1 =lim<y 1) zlim(y L )
z—0 z y—1 y—1 y—1 y—1

—=5.11=5.1=5 since lim< wn:an> = na 1
z—a\ T74

o (x+1) 1
11111[1 ] =5

b 1 i

= lim - — :
=1 (x+2)(x—2)

i XT3 _6+5 11
=1 (x+2) 242 4

. v —81
8. lim —
r—s3 F."-r" _'7.-{_3

- . -

4
. x —81

Ans. |jm —= is of the form %
¥—33 "_I'T‘ _‘:-{-_3

- —
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A g1 (3" +9)(x+3)(x=3)
Colim —= =lim—w ———
=3 2x" —5x—3 = (x-3)(2x+1)

(x*+9)(x+3)

11m : .
=3 (2x+1)

_(9+9)(3+3) 18x6 108
(2x3+1) 7 7

. ax+b
9. lim

=0 er+1

. oax+b ax0+b
Ans. lim = =

= =h
=0 e +1 cx0+1

1
-S|
—l Z
=" =1
1
. Z°—1 . 0
Ans. lim is of the form =
- 1 0
=+l =
z¢ -1
1 2% ,
| z® | =(1)
m——=.. |
=1 1 lim I
¥ —] ==l =
zv—1
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e 1 e

=lim z%+1
1] |

L =

1
= ()F+1=171=2

L axt +bhx+c
11. |im — .a+b+c=0

=ley" b+ a

Ans. lim m’ﬂ +bx+c

=l e+ b+ a

_a(1) +5(1) +
(1) +b(1)+a

_a+b+c
c+b+a
1+1
12. . -5
lim &=
r—=—1 _-,:_|_2
1 1 42
Ans. ., . 73 = Yo
11mﬂ1‘ = 11mﬂ =X
e o A e o
. ox+2 1
=11mﬁ :*:
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. sin ax
Ans. lim

x—=l b_-,:

. [sinax ax)
= lim H— |
=V ax ox )

L

a.. sinax
Ib X — ax

a sin ax . sinf
= — — d|l =1
7 ai—m( 222) [z = 0= az — 0] an [012(1) 7 ]

. sinax
14. im

1——— . a,b=0
=N o5n ox

sin QX

Ans. lim ——
=Y osin ox

a alz‘%(m;;z , z—0=axr—0
:3'—.b81nce
lim(M) z—0=0bx—0
bx—0 bz
_a 1 _a jm S8 _
31T % k,lf(l] o _1]
Cosin| T—x)
15. limg —————=

P *'_._"[ T— _-.;.'|

s aT—x)[ 0
Ans. lim ——| = form |
X—m T[ T— _-.;.| | 0 ]

Put x=7T+}1 nowas x = T.v—0
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Cosin(T—x| | sin(T—-mT-—YV)|
S lim—————=lim — -
= Tla—x) > om|lag-T—-yv)

. osin(—y) . —siny .
=lim——— =lim——= [sin(—6) = —sin 6]
_".'—ZI-: _-:_-lr_:l- _‘..'—2!-: _.:_-L'-:_L
1., siny . sind
= —lim lim — = 1
Ty vy 6—0
1 1
= _:‘:{:lz_
i i
. COSX
16. lim
K= .:_-l'-_.-'tl-

. cosx  cosh 1
Ans. lim = =

=0r—-x -0 7T

. cos2x—1
17. lim ———
=0 cosx—1

2x—1
. coslx _
Ans. lim ————— is of the form 9

R 0
=L cosx—1

21y
- lim(%) e [cos 20 = 2cos?6 — 1]

z—0\ cosz—1 z—0 cosz—1

. 2(cos’z—1
- lim 252D
r—0 cosz—1
. cosz—1)(cos z+1
- 21im X )
z—0 (cosz—1)

-2lim(cosz+1) =2(1+1)=2x2=4

z—0

., ax+xcosx
18. lim

=1 hsinx
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. ax+xcosx| 0
Ans. lim . | — form |
=0 hsinx |0 ]

. x(a+coszx
lim 2latcosz) _ )
$—>0 ST

|
S

_ 1 1. x o
= = lim —— - lim(a + cosx
b x50 sinz m—)O( )
1 iliI(l](a-i-COS z) . nd .
lim (422 ) 6-0 0
z—0 z
_1 a+l _ a+l
b 1 b
19. lim xsecx
1

Ans. lim xsecx = Jjm x
S =0 cosx

=0

= lim
Sl epsx

X 0
1

. sinax+bx
20. lim———— aba+b=z0

=0 g +sin bx

. osinax+bx| 0
Ans. lim —| = form |
=0 g +sin bx| () ]

Dividing numerator and denominator by <.

sin ax  bx
- e
: ax ax
= lim B
o W )
+

L [Fi
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sin az bx
( T ) T

= lim

b b
LB
. Slnam
() g
14 lim ( sin bz )-i lim 1
bz—0 bz @ pr—0
1+
- = 1
142

r—0=ax—0
z—0=bzx—0

[lim L 1]
6—0

21. lim( cosec x—cot x|
ol .

Ans. Given:lim | cosec x—cot x|
E—wd & )

01 cos x| 1—cosx
=lim, ———— | = litn —
=lsmx osinx ) Y osinxy
L1 X . X
2sin”® — sifl —
\ ¥ \ ¥
= lim = =lim
=+ PO X X x— x
2sin —cos — COS —
¥ ¥ ¥
=limtan— =0
=i 2
. tan 2x
22 lim T
r—}% r—
S
tan 2x| 0
. —— | — form |
Ans. Glven: = T I U
7 x—
=
i

T
Put x=—+1 nowas x ——_ v —0

~

-
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= lim Sl N lim — ! [tan(m + 0) = tan ]

. tan2y . tan6
=2lim lim =1
y—0 2y 60 0

=2x1=2

i £ ] and Lm0 . jlx+3 x=0)

23. Find j_I}H f[_l_l and ELI} f[_l_l where f[_x_l = | 3['__1:+1_'| _
J' x+3 x=0

|_

Ans. Given:
ns. Given: f{ x |3[ +1) a0

For x>0 Right hand limit= lim f(z) = hm 3( +1)=3(0+1)=3

x—0t

For x<0 Left hand limit = lim f(x) = li1>r(1](2ac +3)=2(0)+3=3
T

z—0"

As lim f(x) = lim f(x) = 3, we have llmf( )=3

x—0T z—0" z—0

For x>1 Right hand limit = lim f(z) = hm 3( +1)=3(1+1)=6

rx—1t

For x<1 Left hand limit = lim f(x) = li_)n% 3(z+1)=3(1+1)=6
€T

z—1"

As lim f(z) = lim f(z) = 6, we have llmf( ) =26

x—1T x—1" z—1
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-

24. Find lim £(z) where £ ) J.T:—l x=1
.Find lim f(z) where f(x)=+ .
z—1 R S B

-

, . JJ:: -1 x=1
Ans. Given: /| x| =+  _
o —x" -1 x =1

For x>1 Right hand limit = lim f(z) = 1111%(—$2 —1)=-1-1=-2
T—

x—1t

Forx<1 Lefthandlimit= lim f(z) =lim(z2—-1)=1-1=0
z—1" z—1

As lim f(z) # lim f(z),we have lim f(z) does not exist
z—17" z—1" r—1

-

al

, . o — x =0
25. Evaluate lim f( x| where f/( x| =J. -
=0 s .
0 x=0
al
_ . J L x=0
Ans. Given: f| x| =+
0 x=10
We have || =  when x is positive
-.For x>0 Right hand limit = lim f(z) = lim Bl iz =1
z—0" z—0t * z—0 %
We have || = —z when x is negative
-.Forx<0 Left hand limit = lim f(z) = lim % =lim —= = -1
z—0" z—0" z—0

As lim f(z) # lim f(z),we have lim f(z) does not exist
z—0" z—0~ z—0
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-

-
, . o J— x=0
26. Find lim f'| x| where f( x| =+ |1|
i - T
0 x=0
-
o J x=0
Ans. Given: | x| =4 |*
0 x=10
We have || =  when x is positive
~.For x>0 Righthand limit= lim f(z) = lim = = lim = =
z—0" z—0" || z—0 7
We have || = —z when x is negative
" Forx<0 Lefthandlimit= lim f(z) = lim = = lim —
x—0" z—0 1] z—0 ~%

As lim f(z) # lim f(z),we have lim f(z) does not exist
z—0" z—0" z—0

27. Find IELT} f[ _T:| where f [x] = |.|L,|_5

Ans. Given: f| x| =|x[-5

LHL. lim f(x)=1lim |]-5
x5 T x=3

Putting x=5—}h as x =5 h —=10
S lim|S—4-5 - lim3-h-5
a— =l
=lim(-%) =0
A= - .
RHEL. lim f(x)=1lim []-3
r—=3T C E—=3T

Putting x=5+}h as x =3 h —=10
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lim|3+7—5 = lim 5+ 73
D =l

A=l

Here, L.H.L. = R.H.L.

Therefore, this limit exists at = 5 and lim f[ x)=0
EX—2 B

‘a+bx x<l
28. Suppose ['_J:_']:J; 4 x=1 and if IEH flx)=7F(1) what are possible
| b—ax x=>1
values of @ and 5 ?
‘a+bx x ]
Ans. Given: f'( x| :J: 4 x=1 and IEE} flxl=r£(1)
| b—ax x=1

= lim f{x)=lim f(x)=f(1)=4

= lim f(x)=4and 111111: flx)=4

=l

== lima 4+ bxr =4 and limb —ax =4
z—1

z—1
—ag+b=4 and h—g=4

On solving these equation, we getiy =) and 5 =4

29. Let a.a,..... a, be fixed real numbers and define a function

i

flx)=(x—a)(x—a,)...(x—a,|. Whatis lim J1x) ? For some g = a.a,,...4,,

compute 13_1}11 flx).

Ans. Given: f(x)=(x—a)(x—a,]

[.. X—d, ]
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Nowlim f(x|=lim(x—a){x—a,)...(x—a,]
o Rel N S .
=(ay—a )lay—a;)...(a—a,)
= [:IK[HI_H:]---.[HI _II:I:,._] :0
- lim f['r] =0
r—}_"..: o

Alsolim f(x)=lim(x—q |(x—a,). [x—a,]

=la—a)la—a)...(a—a,)

~lim f(x).= (a-aq)(a-ay)...(a—a,)

E—a
"|_T|—1 x < ()
30.If 1 ['_ J:_'] =J- 0 x =0 for what values of @ does 1}_131_ I ['_ -T_'] exists?
x[—1 x=0
(|x|+1 x <0 (—xt1 x< 0
Ans. Given: f'( x] =J. 0 x=0 = flx)=1 0 x=0
|J:|—1 x=0 | x—1 =0

Consider lim f [' .T']
X—a ) .
When a =0

LHL=lim f(x)=lim |x+1- lim(~z +1) = (0+1) =1
K= C X T—

Also RH.L=lim f(x)=lim [-1=lim(z — 1) = (0~ 1) = —

z—0

Here, L.H.L. # R.H.L.

Therefore, this limit does not exist ata = 0
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When a > 0,
LHL= lim f(z) =lim(z—1)=a—-1 [z —a =0<z<a]
T—a~ T—a

AlsoRHL=lim f(z) =lim(z—1)=a—-1 [z > a" = 0<a <z

z—a’ r—a

Here, L.H.L. = R.H.L.
Therefore, this limit exist at x=a when a > 0
When a > 0,

LHL= lim f(z) =lim(—z+1)=-a+1 [z—a =z<a<0]
T—a~ T—a

AlsoRH.L=lim f(z) =lim(—z+1)=—-a+1 [z > a” = a <z <0

z—a’ z—a

Here, L.H.L. = R.H.L.

Therefore, this limit exist at x=a when a <0

- lim f| x) exists forall g =0
—=a o

‘N | o
31. If the function f( x| satisfies | & — 1 evaluate 111':1i fix).
- : el Y W

e e |
. flx)=2
Ans. lim>——~ =71

=l ]
lim f(z)—2
z—1 —

lim (22 —1)
z—1

. _ 9 _ T 2
jiﬂf(w) 2=m-lim(z*—1)

rz—1

Since lim | X —1.'|=|'1:I: —1=1-1=10 ,we get

x—l -

lim f(z) —2=7.0=0

rz—1
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= lim f(x)=2
1—l ©

-

noe + M, x = ()
32.If f{x)=4 nmx+m  0<=x<=1 for what integer » and » does both lim f| x|
. o 1 o
e+, w1

and liI'ﬂi Flx) exist?
E— o0

Ans. Left hand limit = lim f(z) = lim(mz?+n)=m-0+n=n
x—0~ z—0

Right hand limit = lim f(z) =lim(nz+m)=n-0+m=m
z—07" z—0

Thus lim f( x] exists only if m =n
—rl T

Left hand limit = lim f(x) = lim(nz +m)=n-1+m=n+m
x—1" z—1

Right hand limit = lim f(z) = lim(nz3+m)=n-1+m=n+m
z— 1" r—1

As lim f(z) = lim f(z) = m +n we get lim f( x| exist for any integral value of m and
z—17" z—1" =l

n
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