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(Chapter — 13) (Limits and Derivatives)

Question 1:
Evaluate the Given

Answer 1:
limx+3=3+3=6

Question 2:
Evaluate the Given limit:

Answer 2:

[ 22)( 22)
Im| x——|=| n=——
X 7 7

Question 3:
Evaluate the Given limit:

Answer 3:
limer® =n (1)’ =n

r—sl

Question 4:
Evaluate the Given limit;

Answer 4:

li

4 x—2 4-2 2

Question 5:
Evaluate the Given limit:

Answer 5:

L 4x+3_4(4)+3_16+3 19

Nax el (<) +(=1) +11-1+41

(Class - Xl)

Exercise 13.1

limx+3  [imit:

: ( 22]
lim| x ——
X1 7

limm

r—sl

. 4x+3
lim
r-»d x_z

lim
-1 x—]

~1-1

"
i 2

www.tiwariacademy.com



http://www.tiwariacademy.com/

Mathematics

(www.tiwariacademy.com : Focus on free Education)

(Chapter — 13) (Limits and Derivatives)

(Class - Xl)
Question 6: §
Evaluate the Given limit: i (**1) =1
vl X
Answer 6:
x+1) -1
lim D) 1
vl X
Putx+1l=ysothaty - 1asx— 0.
; C(x+1)' =1 . -
Accordingly. lim (F+1) =lim?
b} X vl .‘,,-_l
. ¥y =1
=lim=
[ .‘s_l
=5.1"" [lim X =na""]
e>a X —
=5
C(x#3) -1
|lm-(-—) =95
r—al) -"
Question 72 o _ Bewa40
Evaluate the Given limit: llm—t-:‘—
Answer 7:

0
At x = 2, the value of the given rational function takes the form. 0
3 —x=10 . (x-2)(3x+5)
Slim - = lim
= x* -4 =2 (x=2)(x+2)
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Question 8: Y
Evaluate the Given limit:  lim—————
=3 2x°—5x-3
Answer 8:
At x = 2, the value of the given rational function takes the form. g
x' -8l (x=3)(x+3)(x" +9)
Slim— =i :
33 2x" =5x—-3 3 (.\'—3)(2.\'+l)
x+3)(x* +9
= Iim—( )( )
¥—3 2x+1
(3+3)(3°+9)
2(3)+1
_6x18
7
108
7
Question 9:
Evaluate the Given limit: lim 0
x40 cx +1
Answer 9:
ax+b (l(O)+b
m — =b
=0 ex+1  ¢(0)+1
Question 10: N ,
Evaluate the Given limit:  lim=—
2zl 2h _]
Answer 10:
|
-3 _
lim = :
2zl -
z0 -1

c|le

At z = 1, the value of the given function takes the form.

1
Put z=x sothatz —-1asx—1.
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1
2 2
; - R P |
Accordingly, lim ———=lim
s = =l y—]|
LA |
o =12
=lim
=l x_l
10 . .‘_Il _all &
=21 lim —— = na""'
Ne»a '\'_a
=2
!
.z -1
lim——=12
2=l = _l
Question 11: .
Evaluate the Given limit: 1imw,a CHERED
ol ex” +bx+a
Answer 11:

a’ +bx+e a(1)y +b(1)+c

ol ox’ +hx+a y(l)2 +h(1)+a

_a+b+c
a+b+c
=] [a+b+c¢0]
Question 12: l+l
Evaluate the Given limit: lim *—2
w2 x4+ 2
Answer 12:
1 1
= + —
lim £—2
2 x+2
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At x = =2, the value of the given function takes the form. 0

I (2+x] .
s U

Now, lim =—== |lim
-2 x+2 -2 x+2

= lim —
v-22x
1 -
2(-2) 4
Question 13: :
) o . SInax
Evaluate the Given limit: ~ lim="
Answer 13:
. Sinax
lim
v} bx

At X = 0, the value of the given function takes the form 6

. sinax smm ax
Now. lim = lim

xepl) bx X ﬂ)

)5
i

=44 [lm—sm "_1]
b

yealh },-

[.r—)0:>a\'—)0]

>[5 J<
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Question 14:
. .. HGY
Evaluate the Given limit: ""3. ,a, bz0
w0 gin by
Answer 14:
sIn ax
[im ,a, bz(
w0 gin by

At X = 0, the value of the given function takes the form 6

Sin ax
- X ax

. Simax i ax
Now, lim— =lm—-=_
=0 ginhx smbr
x bx

lim

a ax—

[
()

;

a . sin v
= x lim =]
b I y=>0 "c

x—=>0=ax—0
andx > 0= x>0

byl

Question 15:

Evaluate the Given limit: “m—sm(n—x)
xon 7[(7[—)()

Answer 16:

llmsm(zt—x)
o (n-x)

Itisseenthatx > T = (mM—-x)—0
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. sin(r-x) 1 . sin(m-x)
11w, Gl 0 S 1 o,
Xh n(n—x) T (=-x)=0 (n_x)

= Zxi [nm——s'"-"=|]
vl ),'

Question 16:

Evaluate the given limit: fii, SOSX
yeal) n—x

Answer 16:

cosx cos( 1

lim—=—=—

M-y -0 =n

Question 17:

Evaluate the Given limit:  j, €082 -1
v0 cos.x—1

Answer 17:

. cos2x~1
lim —————
v0 cosx—|

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

cl|lo

Now,
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1-2sin® x—1 3
= : cosx=1-2sin S
xwpl) =,
I-2sin” =1 <
2
.2 N\
(S“] Y 2
P 2 XX
. SInc X i
=lim =lim £
=l . 4 X v—sl)
sin” R, % <
9 sin 3
s 2 |.. X
ol
(.‘-)- 4
2) )
. (sin®x
lim 5
xenll .\"
=4 A
7
a X
sin”
. )
lim -3
r—pll .‘. ~
\ \ 2
. osinx Y
lim——
=l L, X
=4 ; X>0==-0
. 2
sin
: 2
lhm-——=
:—ol) i
i 2
I° . siny
=4— lim——=1
]' 17—} v
=4
., ax+xcosx
lim——————
w0 hsinx
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Answer 18:

. ax+xcosx
lim————=
w0 hsinx

At x = 0, the value of the given function takes the form. %
Now,
._ax+xcosx 1. x(a+cosx)
lim———mm —=—lim———=
=0 bsinx b0 sinx
:2; X :
=—l|m(_ Jxllm(a+cosx)
b\ sinx ) 0
| | .
=—x————xlim(a+cosx)
b ( smx) ¥
lim——
-0 X
| . sinx
=—x(a+cos0) lim——=1
b x=0 X
_a+l
h
Question 19:
Evaluate the Given limit: ling.\'sec X
Answer 19:
‘ s 0 0
limxsecx=lim——=——===()
¥ =0cosy  cosl) |
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Question 20:

Evaluate the Given limit: Iimw a,b,a+b#0
w0 gy +sin by

Answer 20:

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

. sinax+ bx
Ihm—
vl gy +sin by

sin ax
( ] ax + bx

ax

=lim

x=

ax + bx( L b.\')

bx

. sinax ) . .
(Ilm )xllm(a.\')+hm bx

ay—l ax x—l) vl

- [As x — 0= ax — 0 and bx — 0]
[ smbe

lim
he— bx

lim ax + lim bx

Y=y Y=l

— N} N =p(}

limax + lim bx

=4l >l

lim (ax+ bx)

— Xl

~lim(ax+ bx)

A=)

=lim(1)

Lo ot

lim (ax) + lim bx [

x— X

. sinx
I|m—=l]
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Question 21:
Evaluate the Given limit:  lim(cosec x —cot x)

x=

Answer 21:

At x = 0, the value of the given function takes the form. @0 —oG
Now,
lim (cosec x - cot x)

x—0

; | cos x
=lim| ————

0\ sinx  sinx

: | -cosx
=lim| ——

0\ sinx

(I—cos.\']

. X
=him>—— %
x40 smx}

X

. l—cosx
lim
Ll X
. sinx
lm——
x-l) '\'
0 . l=cosx . sinx
=— lim———=0and lim =1
I ¥ —al) x -3l x
=0
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Question 22:
. tan2x
lim
ot T
2
Answer 22:
. tan2x
Iim
.\-.:; e T
T 0
X =— —
At - , the value of the given function takes the form 0
T T
X=—=Yy x=>—=,y—>0
Now. put - so that
tan 2 _\~'+3
. tan2x .. 2
o lim = lim
. '5 i3 y () v
7 X=—— v
2
. tan(m+2y
= lim ( )
y =0 v
=i B2y [tan(n+2y)= tan 2\‘]
v-al} } 2
sin 2y

v=0 y cos 2y

. (sinZy 2 ]
= |lim X

y=0| 2y cosy

sin 2v p)
=| 1im 2= |« lim| — [y—>0=2y—-0]
2v— 2) y =l COSZ)
2 sin x

=1x lim =1

cos() [\"" X ]

2
=]x—=

1
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Question 23:

2x+3, x<()
3(x+1), x>0

Find ]r|—'33 f(X) and ltl_T fx), where f(X) = [

Answer 23:

2x+3, x=<0

The given function is f(x) = {3(”') >0

lim /() =lim[2x+3]=2(0)+3=3
lim f (x )—iiﬂg3(x+ )=3(0+1)=3
= B fie =T ()=
lim £ (x)=lim3(x+1)=3(1+1)=6
'i;{;!f(x)=i}m3(.\-+1) 3(141)=6

o lim f (x) = lim £ (x) =lim £ (x) =6

x=31"

Question 24:

i x*-1, x<1
Find lim £x), where f() = {

—-x' =1, x>1

Answer 24:

The given function is
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x =1, x=<1

f(x)={_x2 -1l x>1
Iimf(x):lxim[x: -1]=1-1=1-1=0
lim /(x )-ljiill\[—xz—l]=—l:—l=_|_|=_

sl

Itis observed that lim f(x)=# lim f(x).

Hence, Iin? /(x) does not exist.
I

Question 25:
|
Evaluate  lim fx), where f{x)= {x° 7 .
' 0, x=0
Answer 25:
lil x=0
The given function is f(x) = x
0, x=0
= )-."1::[_}
. [ =x ; .
- I-"JE(TJ [When x is negaitve, |x|= —.\]
=igch
=-1
lim £ ( %)= lim [T:'
=lim [ = ] [When x is positive, |x|= x]
=lim(1)

xald
=1

It is observed that lim f'(x)# linp f(x).
x—" x—"

Hence, lim f( .\‘) does not exist.
x—)
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Question 26:
: L x#0
Find 1'1’3, f(x), where f(x) = |
0, x=0

Answer 26:
The given function is

X

— x50
f(x)=1 1

0 x=0

%
li = l
BB
: % | ) s ol

= I\-'_T. |:-_—;— [When x <0, |\| = —.\]

=lim(-1)

=-1
Ilm f(x)= I|m|:| |]

- x / Pl P -
= I\T(]» [:] [W henx >0, |1| — .\]
= ||m(l)

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

Hence, lim f(x)does not exist.

x—D
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Question 27:
Find  lim f(x), where f(x) = |x| -5
Answer 27:
x|—35
The aiven function is f(X) :M .
lim £ () = lim [x|-5]
=lim (x-5) [When x>0, |x|= .\']
=5-5
=0
i 7 )= im (-5)
=lim (x-5) [ When x>0, |x|=x]
=5-5
=0

s im f(x) = lim f(x) =0

Hence, lim f(x)=0
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Question 28:

a+bx, ifx<1

Suppose f(x) =14, ifx=0,
b—ax, ifx>1

and lin} f(x) = f(1) what are possible values of a and b?
xX—

Answer 28:

The given function is
a+bx, x<I

f(x)=14, %=1

b—ax x>1

lim Fix)= |ip?(a+bx) =a+b
lim f'(x)= lin?(h—a\') =h-a
x>l T
f(1)=4
Itis given that lim £ (x) = £(1).
cAim f(x)=lim f(x)= lim f(x)=£(1)
xeal” ral' vs
=a+b=4andb-a=4
On solving these two equations, we obtain ¢ =0 and b = 4.

Thus, the respective possible values of a and b are 0 and 4.
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Question 29:
Let a1, a2, . . ., an be fixed real numbers and define a function

fX)=(x-a1)(x-az)...x —an) .

What is lim f(x) ? For some a # ai, az... an, compute lim f(x).
x—aq x—a

Answer 29:

The aiven function |sf(v) ( )( ) ( )
!l_[?/( )—-llm[(\—u,)(\—u {x=a, :l

[!",‘j(“ ,)j|[hm(r a)] [!lm(\f a, ]

=("1_ a)(a-a)..(q-a,)=0
“dim f(x)=0

V=

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

= I:l\l}'l‘\'(t -q, )]l:l\",r‘]. (x—a, )}[lxlT(‘ -a, )]
=(a-a)(a-a,)...(a—a,)
~lim f(x) = (¢a—a)(a-a,)..(a—a,)

Question 30:
|x|+l, x<(
If f(x) = 0, x=0
|.x'|—l, x>0

For what value(s) of a does lim f(x) exists?
X—a

Answer 30:

The given function is
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|x|+ I, x<0
S(x)=10, x=0
le— I, x>0
When a =0,
lim £ (x) = lim (|+]+1)
= li_l}g(—.x‘+ 1) [lfx<0, |x|=—x]
=—0+1
=1
i ()= i (-1
=lim(x~1) [lfx>0, |x|=x]
=0-1
==

Here, it is observed that lim /' (x)# lim f(x).
x—l

x—0"

-~ lim f(x)does not exist.

When a <0,

lim f(x)= lim (|x|+|)
=lim(-x+1) [.\'<a<0=> |.\'i=—x]
=—a+l

lim f(x)= lim (Jx|+1)
= lim(—x+l) [a<x<0=> |.\'i=—x]
=-a+l

sim f(x)=lim f(x)=-a+1
X1 X—»a
Thus, limit of /' (x)exists at x = a. where a < 0.

Whena >0
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lim £ (x) = lim (|x|-1)

=

=lim(x-1) [0< .r<u=>|x|=x]

Lo 1Y
=a-1

lim £ (x)=lim (|x[-1)

xebr bl

=lim(x~1) [O< a<x=>|x|=x]

=a-1
Iim 1 f{x) = lim L f(x)=a-1

Thus, limit ot/ ( c)exists at x = a, where a > 0.

Thus, limf(x) exists for all & #0.

t—*a

Question 31: f(x)-2 o
If the function f(x) satisfies, lim—— T evaluate l\l_rnt(x)

Answer 31:
f
I' L_ =1
x—»l X _.]

:>hmf( )—- =

xoal

slimf(x)=2

x-»l
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Question 32:
mx’ +n, x<0
If. S(x)=qnx+m, 0<x<l For whatintegers m and n does
nx’ +m, x>1
i ) i x) exist?
lim £(x) and lim £ (x)
Answer 32: The given function is
mx° +n, x<0
S(x)=qnx+m, O0<sx<l
nx> +m, x>1

lim f(x)=lim(mx* +n)

x—a0 " x—»0
=m(0) +n
=n

‘ILI'(I;I Flx)= I\Ll:lg(ﬂx-&-”l)
=n(0)+m

= m.
Thus, lim f'(x) existsif m =n.
lim Sf(x)=lim(nx+m)
=n(l)+m
=m+n
lim X)) = l‘i_ry(nx3 +m)

= n(l)3 + m
=m+n

= lim f(x) = lim f(x)=lim f(x).

Thus limf(x) exist for any integral value of m and n.
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