Class XI Chapter 13 - Limits and Derivatives

Maths

Exercise 13.1
Question 1:

limx+3
Evaluate the Given limit: #=*

Answer

limxy+3=3+3=6

Question 2:

n

lim [x ——]
Evaluate the Given limit: * 7

Answer

[ 22][ 22]
lim| x——|=| n——
% 7 7

Question 3:

limmr*
Evaluate the Given limit: !

Answer

limnr® =xn (l }] =1

r—+l

Question 4:
. 4x+3
lim

Evaluate the Given limit: *** x—2

Answer

. 4x+3 4(4)+3 16+3 19
lim = = =
rad oy —1 4-12 2 2

Question 5:

] &
B Sy |
lim ——

Evaluate the Given limit: **'  x—1

Answer
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lim
el y—] -1-1 -2

5
lim(,‘r+l] -1
Evaluate the Given limit: * " x
Answer
5
o x+1) =1
1IIT1( ]

x=wl] X

Putx+ 1=ysothaty - 1asx— 0.

_ x4y =1 o
Accordingly, In‘ﬂ[ } = lim 2
L ot ."c' 1t | Il"_]
oy =T
=lim 2
=y =]
=51
=3
o x+5) =1
I|m{ } =3
—sll Ay
. 3 —x-10
lim -

Evaluate the Given limit: *** X —4

Answer

Mt el (1) (1) +1 1-1s1

-
-

N e el
lim = gl
—~ 1_g

0

At x = 2, the value of the given rational function takes the form 0,
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LT —x—10 . (x-2)(3x+35)
s lim - = lim

= x" -4 =2 (x=2)(x+2)

. dx+5

= [im
a—+2 x+2

3 3{2}+5

242

11

4
Question 8:

lim—* 8!

Evaluate the Given limit: “** 2x" —3x—3

Answer

At x = 2, the value of the given rational function takes the form
Cooxt-st (x-3)(x#3)(xT+9)

Slhim— = lim

=3 2xT =5x-3 0 (x-3)(2x+1)
—lim (x+ 3](1" +9]
= 2x+1
(3+3)(3°+9)
T 2(3)+
_ 6x18

Question 9:

Evaluate the Given limit: *** ¢x+1
Answer

. +b al0)+b
lim i = ( ]

=h
=0 ex+l e(0)+1

==
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e
Evaluate the Given limit: ~ 2° 1
Answer
i
lim ==
" =1

0

At z = 1, the value of the given function takes the form 0,
1
Put 2 =X so thatz —1 as x — 1.

. B e
Accordingly, lim ———=lim |
| | x—
A |
X =T
=lim
=l x|
- . ox"=a"
=21 lim
X
=2
|
=R |
Colim | =2
==+l
=1
_ax +hx+e
lim— a+b+e=0

Evaluate the Given limit: “* X" +bx+a

Answer

— ?’Tﬂ'“_ll
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axc’ +bhx+c u[l}j +b(1)+¢

lim— -
=l ex” +hy +a .:-[I]' +h[|]+u
_c.‘-l—h+=:.'
a+h+c
=] [(r+h+c';t{l]
1 1
+
lim -+ 2

Evaluate the Given limit: *** ¥+2

Answer

11
+

; 7
lim &—=
r2 x4 2

0

At x = -2, the value of the given function takes the form 0,

Now, lim+—= = lim
1 x4 r+-2 x4
:]n‘nL
T ]2\:'
3 1 _—|
2(-2) 4

. sinagx
lim

Evaluate the Given limit: **" bx

Answer

. sInax
lim

=i} hT

0

At x = 0, the value of the given function takes the form 0,
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N;‘_‘IW, lim SN ax —lin SII'i X (,
)] hx X "'-' ax ,1‘
sin ax a
= |||11( ] f—J
'r—H.l,\ ax \ h
E|i [“M‘rx] [.T—}ﬂ:}ﬂ_‘l.'—}{]]
_ E " lim >V sin ¥ —1
h | »i} J"I
_a
b

Question 14:
. sinax
lim

- e
Evaluate the Given limit: " sinbx

Answer
. sInax
lim — Ld, b=l
el gin b
0
At x = 0, the value of the given function takes the form 0
v "y
5in ax
. singax v
Now, lim — = lim~—%
=0 sin bx o | Illbxwxh
s b.‘f / .
. (sinax
P I|n1| ]
ol Ay —#Ll \ ax J .1 _} U' :> f-'.T _} ﬂ'
= — [ —————=—
\ J Ii|11|{$mb'ﬁ| and x — 0= hx =0
by b':'|". fu*
fat 1 . siny
:| % lim =1
t,_l!!) ] r—* J
_a
b
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Question 15:
.osin|m—x

Evaluate the Given limit: m(n-x)
Answer

.osinlm—x

1]“‘1M

won :'I[n:— .!-;]

Itisseenthatx -  n=>(n-x) -0

.'.Iimsm[n_x}:] . sin(n—x)
s oqm(m-x)  wier (mex)

_y [“msm y _ ]}

v =i}

L

Question 16:
I COS X
m
Evaluate the given limit: **" T—x
Answer
. ocosx cosl
lim = -
il T—X T _{J T
Question 17:
lim cos2x—1

Evaluate the Given limit: **" cosx—1

Answer

. cos2y—1
lim———
rol gpsx—1
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0
At x = 0, the value of the given function takes the form 0,
Now,
o cos2x—1 . 1-2sin’x-1 . X
lmlb—I :1111!—1f [ms xr=1-2sin" ;}
cosEL T - 2sin® T -1 <
(sin*x| .
o L
.oosimtx -
=lim =lim-: 4
e | ) —
sin° Y
7 sIn 2
- 7 A
= | ®
[-T )- 4
3
- A

=4 . X A
- o] -1-
sin”
. 3
lim =
| (Jl =
\ 2
[ll Sin X ‘*|'
=0 x
=4 ”': [.r—}[}::a——}ﬂ}
51N
lim——=
T X
i 2
¥ . siny
=4 lim——=1
1” r—slh
=4
Question 18:
. QY4 XCcosx
hm—_—"

Evaluate the Given limit: **"  bsinx

Answer
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. AY+XCOSX
lim————
el Hgin x
0
At x = 0, the value of the given function takes the form 0,
Now,
. ac+xcosx 1. x(a+cosx)
lim——=—lim—
el hsinx b o sinx
| T
—lllﬂt — [x lim(a+cosx)
=il osmy o ool
=—x xlim{a+cosx
h (.. sinx) = ~'-( )
lim |
'|\- Ve 1] x z_]
1 . sinx
—x(a+cos0) lim l
b | ¥=0 x
a+1
b
lim xsecx
Evaluate the Given limit: ==
Answer
. . : 0 ]
limxsecx=lim S—=a=
x=+0 ieosy cosl) ]
. singx+ by
lim————— a.h,a+bh =0

Evaluate the Given limit: *" @x +sin hx

Answer
)]

At x = 0, the value of the given function takes the form 0,

Now,
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Cosinax + by
lim——
vl gy 4 sin by

SN X
ax + by
= lim =

ax
T |'“ 5in h.r]

ax + hx
. by

!

dy—ll a—} y—kll

(O einagr
| lim s Jxlim{m}ﬂimm‘
_\ {ax

. . . sinhx
lim ax + lim bx| lim
p=plh =] hy—plh X
lim(ax )+ lim bx
—_— X ol Vel )

lim ax + lim bx

lim (ax + bx)
- lim (cx + bx)
=lim(l)

il

=1

Question 21:

[As x — 0= ax —» 0 and bx — 0]

. sInX
lim =1
x—il X

limcosec x —cot x)

Evaluate the Given limit: ***

Answer

At x = 0, the value of the given function takes the form @@ —5

Now,
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lim {cusec x—cot x}

=il

cos.r“}

ro
= lim| ——-—
ol sinx  sinx

1 —c:m‘-x]
=lim| ———

=0l sinx

[”l—cosx“'
)
=lim—m—<

Al ( sin r]

X

| —cosx

|:|imﬂ =0 and lim SIY l:|

x—pl X =l oy

Question 22:

tan 2x

m 0
At 2 , the value of the given function takes the form 0

T
X===y x—o>—=,y—=0
Now, put 2 so that
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{ ™
tan 2| }-‘+§J

. tan2x .
s lim = lim >
L y il ;
kY F-] .‘.L — - }
2
o tan(m4+ 2y
= lim { z )
:.—|I;I Y
. tan 2y
=lim = [lm1{rt+2}'}:tan 2}]
y g} W
sin 2y

= lim
y=0 vy eps 2y

s ™
.| sin2y 2
= lim »
v=0l o 2y cos2y

[ sin2y ) 2
=| lim - JXhm [y = 0=2y—>0]
=0 2y vl cos2y
- [linﬁ""‘:l}
cosl =y
_12
I
=2
Question 23:
2x 43, r=1

lim lim { ]
Find 0 f(x) and o f(x), where f(x) = 3(x+1), x>0

Answer

The given function is

{Er+3, x<0
fx) = 3(x+1), =0

L

lim f(x)=lim[2x+3]=2(0)+3=

K=l

lim £ (x) =lim3(x+1)=3(0+1) =3

=il

~im f(x) = lim f(x)=lim f(x)=3

=il
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lim £ (x)=lim3(x+1)=3(1+1)=6

K=l

lim f(x)=lim3(x+1)=3(1+1)=6

e r=l

Iin|1 flx)= Iir}'} flx)= I_in*|1f{.r} =6

Question 24:
x=1

{xﬁ -1,
lim Ll
Find * f(x), where fx) = (% 1 ¥~

Answer

The given function is

-

.f(x}{

i

—x =L x=1

lim f (x) =lim[ x ~1]=1*-1=1-1=0

x—l

" _ a _ 2 _ — 2 _ —__1_ - _Jj
151'1f[r}_l1ﬂll[ x I]_ F—l=-1-1=-2
It is observed that lim f(x)# lim f(x).

a—sl ) sl

Hence, lim f(x) does not exist,
a—+l

Question 25:
x
U‘: x=0
X
lim _
Evaluate 0 f(x), where f(x) = L*° x=0

Answer

The given function is

H., x=0
X
0, x=10

fix) =
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lim f(x)= lim |T|
x—l ) F—wlk X
. =x . . .
= Im1(—] [When X 1s negaitve, |'|.| = —:r:|
,1—0-le x

=lim(-1)

a—ld

lim f{ = ||m[| q
vl renll” X

= Iim[l] [ When x is positive, |x[=x]

=l Y

= I1m l

=1
It is observed that lim f(x)# lim f(x).

Hence, lirrl‘:f{x] does not exist.

Question 26:

lim 0
Find =~ f(x), where f(x) = "~
Answer

The given function is
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x
—, x#=0
7 (x)=1 ]
0 x=0
X
li x)=lim| —
lim f(x) _ﬁ'f.'.'-[|,;|
. x . 1
:1\'_'.11. ::| ["u‘v hen x < 0, |.1|— .‘I.:|
= lim [—I

K= sl

. X
=lim| =
K=k X

= Iim(l]-

Kk

lim f(x)=lim ’i]

=

[When x =10, |x| = x:l

| I

[t is observed that lim f'(x)# lim f(x).
=l

a—wll

Hence, Iim1 f [x}dﬂes not exist.
¥yl

Question 27:

_im x| -5
Find * f(x), where f(x) =
Answer

x|—3
The given function is f(x) = |t| .
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lim flx)= !i]'t_‘l |:|1 - S:I
= In|_|31 (x=3) [When x=0, |J.| = J.‘]
=5-5
=0
lim f (x) = lim (|x|- 5)
=lim(x-5) | Whenx >0, |x|=x]
=5-5
=0

lim flx)= lim flx)=0

Hence, lim f(x)=0

Question 28:

a+bx, x<I

4, x=1
Suppose f(x) = b-ax x>1 and if lt'l-r*r'] f(x) = f(1) what are possible values of a and b?
Answer

The given function is
a+bx, x <1
flx)=44, ¥ =1
bh—ax x=>1

lim 7 (x) = ]ﬁiry[u+hx} =a+b

v—=|

lim 7 (x)=lim(b-ax)=b-a

x—»l" 1=l

f)=4

It is given that IL.'E}-}({'T) = f(1).

+ lim fix)= lim 7 (x)=lim £ (x) = £ (1)
=a+bh=4andb-a=4

On solving these two equations, we obtain o =0 and # = 4.

Thus, the respective possible values of a and b are 0 and 4.
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Question 29:

Let “rv P25 oo “s be fixed real numbers and define a function
flx)=(x-a)(x-a,)..(x—a,)
lim a#da, dy.., a lim

What is * f(x)? For some "-compute 4 f(x).

Answer

X)=(x-a ]{x—a:},,,{x—a”}-

The given function is J { }

lim f(x)= lim [[t—fr,][ a ) x— ]:|

:Lllw [x—a,]}[!u\;: Y —d, } [!”*“. :|
=(a,—a)(a-a)..(a—-a)=0
h—lﬂf{‘} =0
Now, ll-l,r:]. Fx)= EI_IH I:{r— a)(x—a,)..[x—a, }:I
= |:IT||I‘:{1 —a }][!"H (x—a, }][IL"H{I -a, }:|
=(a—a)(a-a,)..la-a,)
slim f(x)=(a—a ){a—a)..(a—a,)

Ak

Question 30:

|x|+l, x<0
0, x=1
|x—1, x=0

If f(x) =

lim
For what value (s) of a does =+« f(x) exists?
Answer
The given function is
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[x[+1, x<0
f(x}= 0, x=10

|:r|—|~ x=0

When a =10,

lim £ (x) = lim (|} +1)
=lim (—x+1) [If:r <0, |x|= —.1':|
=—0+1
=1

lim f () = lim (|| -1)
=lim(x—1) [1fx >0, [x]=x]

=0-1

Here, it is observed that lim f'(x) = lim f(x).

sl r—il!

- lim f'(x)does not exist.
=l

When a < 0,

lim fx)= lim (|x]+1)
=lim(~x+1) [x<a<0= |x|=—x]
=—a+l

lim () = lim (Ix]+1)
=lim(-x+1) [a<x<0= |x]=—x]
=—a+l

i /)=l )=

Thus. limit off{x]exists at x = a. where a < (0,

Whena >0
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lim f(x)= Ilm{|w:|—]]

=0

=lim(x-1) (0<x<a=|x=x]

X—¥id

=a-1

11m flx)= |1I11 (| —1)

=lim(x-1) [l]'-:: a<x ::-|Jr|=x]
=g-—1

o lim _,f'{x] = lim _f'{.wli =a-—1

Thus. limit of f (x )exists at x = a. where a > 0.

lim f(x)
Thus, = exists for all a # 0.

Question 31:
lim F[x} 2

If the function f(x) satisfies **' X’ F -1 , evaluate *=!

Answer
Fx)-
il wT =]

lim ( (x)-

in )

lim(x* 1)

=T

sl

= lim(f(x)-

x=rl

)=
:;»llmf (x)-2)=mn
2)=0

Ilm{‘q —1}

K=+l

(1" -1)

= lim(f(x)-

Kl

= Iimf[x}—limi =1

%=l x—l

= limf \;} 2=10

¥l

slimf(x)=2

x=al

limf(x)
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mx- +n,

Sx)=qnx+m,

‘i
If x4+,
lim f( x)
Rt exist?
Answer

The given function is

mx’ +n,
Slx)=qne+m,

3
MXT + o,

K=l

=m(0) +n

=n

lim f(x)=lim(nx+m)

y—i" y—i}

=n(0)+m

.

lim f( x)

lim f(x) = lim (1mx” +n)

Thus, == exists if m = n.

vl

=n(1)+m

=m+n

lim f(x)=lim(nx" +m)

v—s]" x—l

:n{l}'} +m

=m+n

!1131 flx)= !ilﬁ‘_t flx)= Il_in_'|1.f{x}.

lim f(x)

Thus, ' exists for any integral value of m and n.

lim f'(x)= Ijﬂll{n.r +m)

lim f( x)

. For what integers m and n does "

and
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