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l. Evaluate the following limits:

Question 1.

. v Z+6
hmz—;-—?.[ 7 ]

Solution:

vy A

Question 2.
. Y +243
]]I[ly_>_3 |: Y3427

Solution:

¥y +243
im ~
-3y +27
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_]f’+243
y+3 ' l:y —-3, y:—?,,:l

Question 3.
14l
li-“lz—;-—E [( z—E: ) ]

Solution:
1 1

_+_
lim 23
-5 g+ 5
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542

= lim 9%
-5 74 5§

= lim Z+5
z+-5| 5z (z+5)

—— m[':z—y-ﬁ, z#—s,}

=5 §7 LEZ+520
1

5(-5)

=1

25

Il. Evaluate the following limits:

Question 1.
. Dr+6
11111:—}3 [‘J T ]
Solution:
i M 2246 _ lim\2x+
=3 x lim x

E—3

2(3)+6

2_288
3

>

&
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Question 2.
. —3_2—3
lim; .5 [I P ]
Solution:
-3
[ S
[ lim "2 —na ]
e x—a
1
""-BX?
=3
16
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Question 3.

. 3-125
limg 5 [.«;5—3125]

x' -5
=h'm[ —5] x5, x#5,
Lx=5=0
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Question 4.

IF lim,_.; [1;—_11] = lim, ., [{:%ﬂ} Find all possible values of a.

Solution:
x'-1_ . -a
= lim
=1 x—] e x-—a
]im xl ﬂ)-l- Iim _ai
=1 x=] a2 Y=3
4(1)° = 32° .[‘.'hm i =na""1:|
s x—a

3a’= 4
2_ 4
a“= 2=

3
a=+-

l1l. Evaluate the following limits:

Question 1.
i+, ... ... 42"—n
r—1

lim;

Solution:
. [x+.t’ +0 4 X" —-n]
lim

x4l x-1
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= lim

-3l

x+x1+x’+...+x“—(l+l+l+...ntimes}]
x-1 :
(x D+ =D+ =D+ ... +(x"=1)

Jr—}l x=1

1_q! _1? _13 1"
=Hm{x L S S s SN 5 1]

-1 x-1 x=-1 = x-1

=1’ +2(D)' +30Y+41P+..+n ()

[ lim el n.a“']}
= x-a

=]4+24+3+4+ .. +n
_ n(n+])
2

Question 2.

lim, .- [K&E—Eﬁ}{&‘h%) ]

T

Solution:

i [(ar - ﬁ](ﬁ+ﬁ)]

x=7

{{x%— T%}(x% + T%}]

= lim
x=»T

x=17
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-1 n_m
= E{T)? [ lim =—2& - ma"'"]
3 x4 y—a
2
3

Question 3.
IFlim, .5 [Ik—_ﬁk] = 500, Find all possible values of k.

r—5h
Solution:

. x* -5
lim
=3 y-—

=500

k(5)“"' =500 .. [ lim X -a ma"']

k(5)¢ '=4x125

k(5 '=4x(5)°

k(5 '=4 x5!
Comparing both sides, we get
k=4

art-2-chapter- 7 I|m|ts

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-7-limits/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-7-limits/

€IndCareer

Question 4.

, (1-z)"-1
lim; .o {{1—1]2—1]

Solution:
Putl-x=y
Asx—0,y—1
[l-x} -1

:-i-n (1 1]
= lim 2L =

y=l ¥y _1

ly-120

= ]lmy__l . ['-'F_"l,_]n’#],]

art-2-chapter- 7 I|m|ts

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-7-limits/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-7-limits/

Question 5.
lim, g [w]
T—

H
Solution:

»,,’||'1 + I—Jl-i-_x
.h'—l'ﬂ

= lim (1428 ~(L42F

x—=0 x
P‘I.|'|:1+1x=_],1I
Asx—=>0,y—>1

I i
fim (1+x)? = (14 x)?

x=l x

1 1
T2
=lim? 7
¥l y_!

| 1
i
= lim >
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-—(1}’ J: tim £—2 =n,a“']
= y—38

u|,',,,

B e | h-ll—
|
Ly

b | =

=

Question 6.

. 2y-2
limy 1 [—em—z]
Solution:

2y=2

- jim 20 =1) : ._.[—.-z=(z’)§=ai]

1
hm{yn}%—s?

¥+ (y+'?]-8

art-2-cha ter-7 I|m|ts

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-7-limits/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-7-limits/

€IndCareer

X vy—=2Ly+7-58
B 1,2 {aﬂd lim X -a =na""
3{3.]3 91 y—a
2
=2(3).(8)°
- 6@y
=6 x (2)

=24
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Question 7.

3 3
) (z4+2)2 —(a+2)2
lim, ., ! ) z_atl ) ]
Solution:

3 3

2 2
lim (z+2)*—(a+2)
F—hi Z—a

3 3
_ o (z+2) —(a+2)?
e (z+ 2)—(a+2)
Putz+2=yanda+2=0b
Asz—>a,z+2—>a+2ie,y—>b

] 3
lim (z+2)*=(a+2)?

FES T ] z—a
3 3
= fim 22~
F=th _}""
l - n
=3 b2 [ lim x : zna“‘]
2 X+ yY—3
=%,(a+2 [ b=a+2]
Question 8.
%343
lme 7 [ 27
Solution:

art-2-cha ter-7 I|m|ts

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-7-limits/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-7-limits/

€IndCareer

tim X -343
:—b?:ix..;;?
. =T
= hm—,—

=7
IJ =72

" r=-7

:E x=7 Ii'*'x_}?-ux#?!]
T T x=T#0
272

lim =7

=7 x—T7

3(7)°

Lepys
7

=649 x 712
=294 /7

Question 9.
. r+at+ri+.. . +rtlon
].]Iu.I_:.l ( r—1 )

Solution:

lim

x—+]

[r+ et 4™ —n]

a—1
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[+ +x*+ L+ = (1414 1+,..ntimgs):}

-l x-1

F|:x—1:|+(Jc’—l)+(J:’ —1)+... -I-'(xi"" - 1]...{1: bmnkets)}

e x-1

.
H
.
—

+1,3,5,...,2n - 1 are the first n odd numbers]
fim 'xl ' P -1 . Xt
a1l x-1 0 x-1 x-1

=11 +30P+ 5+ ...+ @n-1 (1"
=1+4+3+5+...+(2n-1)

=Ye-n ..
=2ir—i1

n(n+1)
2

=n(n+1)-n

=np’+n-n

=2,

IV. In the Following examples, given € > 0, find a & > 0 such that whenever, |x — a| < §, we must
have |f(x) - || < €.
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Question 1.

lilllz_,,g (2I + 3) =7
Solution:

We have to find some & so that
lim, .o (222 + 3) =7
Herea=2,l=1and f(x)=2x+ 3
Consider €>0and |f(x)-l| < €
Sx+3)-T7| <€

L2x+ 4| < E

S2(x-2)< €

Lx=2] < %

o= % such that

2x+ 4| <b=|f(x)-T7| <€

Question 2.

lilllz_,_3 (32? + 2) = —7
Solution:

We have to find some & so that
lilllz_,._3 (35‘: + 2) = —7
Herea=-3,l=-Tand f(x) =3x+ 2
Consider E>0and |f(x)-1| < €
L3+ 2-(-7)| <€

L 3x+9|<E

L3k +3)| < E
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Slx+3l< g
-'-Emgsuch that
x+3|<8=|fx)+7|<E

Question 3.

lim; .5 (z? —1) =3

Solution:

We have to find some & = 0 such that
lim; 5 (22 —1) =3
Here,a=2,l=3and f(x) = x* -1
Consider E>0and [f(x)-| < €

S =1)=-3|<€

Lx2-4l <€

S+ 2)(x-2)] < € .LLL)

We have to get rid of the Factor |x + 2|
As|x-2| <6

-b<x-2<0

L2-06<x<2+6

Since 6 can be assumed as very small, let us choose 6 < 1
S1ex<3

S 3<x+2<5....(Adding 2 throughout)
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Sx+2|<5

Slx+2)(x—-2)| <5x=2] ...... (i)
From (i) and (ii), we get
S5lx-2|< €

LX=-2< %

IF& = %,Ix—2|¢:6== IxX2-4|< €
. We choose 6 = min{%, 1} then

[x-2|<&6=|F(x)-3]<E

Question 4.

lim, ., [:1*:2 +x+ 1) =3
Solution:

We have to find some & = 0 such that
lim, ., [:r:2 +z+ 1) =3
Herea=1,1=3and f(x) =x% + x + 1
Consider €>0and |[f(x)-| < €

i ex+1-3|<€E

LxEex-2|< €

Slx+2)x=1)] <€ ...i)

We have to get rid of the factor |x + 2|
As|x-1]<6
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As|x-1| <6

S<x-1<0

L1-6<x<1+6

Since 6 can be assumed as very small, let us choose 6 < 1
S0<ex<?2

SL2eXx+2<4

Sx+2]<4

S+ 2)(x= D)< 4 [x=1] .....(i0)

From (i) and (ii), we get

dIx-1| <€
Sx=1] < E
IF& =

x-1<6=x*+x-2<€E
. We choose 6 = min{i, 1} then
Ix=1]<8&=|f(x)-3| <€

Ex 7.2

ﬂ20hater7hmns
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l. Evaluate the following limits:

Question 1.

: 2 5246
lim, .o [%]
Solution:

. 2°=5z+6
m——s——
21 _4

o (2-3)(z2-2)
lim (:j;](z-z) [—,-z—ﬂ- z:&&]

2z +2 lnz=2#0

lim (z-3)

— I+l

lm (2 +2)

=2

2-3

Solution:
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lim x+3
23| x4 dx+3

= lim x+3
=3 (x+ 3)(x+1)

' " 1 wx—-3, x#-3,
= lim ——
=3 x41 Lx+320

1

=3+1
1

2

Question 3.

. Sy +-8y*

Solution:
.| 5y +8y°
lim| =22 T°F
y—>0 [3_}?‘— 16y*
- lim ¥ (5y+8)
»=0 y(3y’-16)
5y+8 IV'.ry—}ﬂ,y:U,]

im -5 — .
¥=0 3p°—16 w20
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Solution:

. -2x-4
Am, [13+ 2.1:2:|
. —2(x+2)
o2 .t’{.t +2)
_9 |:x —}-E,xi—l]

Noax+220
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Question 5.

.'122+2I—15]

limz 3 { 125246

Solution:
§ xl+2x-15]
im| ————
23| x"—5x+6
= lim (:c+ 5)(.: 3}
H’{x—l](x 3)
x+5 ['.'.rmbl,x#:!,]

= lim —— .
=3 x—-2 Sx=3=20

_ lim {x+ 5) _ 345
l||:|1 (x— 2) 3-2

¥=3

=8

Il. Evaluate the following limits:

Question 1.

i, 2]

-1
Solution:

. l:u‘-l]_

lim| —

=l - =1
4_14 .

u-1 [u -1l uz l,"
= lim 3
et g — ] ~u-10
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Txn y-a

Question 2.
. 1 Yz
lim;_3 L—a - Is—z'r]

Solution:

- tim[ L%
=3 x-3 x-3

= tim| L~ o
23| x—3 [x-3)(x2+3x+9)

- i i x* 4+ 3x+9-9x ]
= lim
13 {1—3)(12+3x+ 9]

= lim x*—6x+9
=3 | (x-3)(x" +3x+9)
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= ]_i_mF {x_a)l :[

53 (:r—3](.rz+3.t+9)
"lim- x=3 vx—3x#l,
3| X +3x+9 Tl x=320
lim (x-3)

=3

- EIEIE {x +3x+ 9)

_ 33

(3) +3(3)+9
L
27

=0

Question 3.

. 47244
lim, .2 | 525
Solution:

. [x’-4x’+ 41:]
im| ———— —

2
x -1

=1

lim (:c’—4.r’+4.t)
— £—+2 .
lim (x*-1)
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_ 2-4(2) +42)

2*—1
3
Question 4.
. {:+f}.z}2—2{:+ﬂ.z}+1—[$3—2:+l]
limaz_.o Ax
Solution:
Ax) =2(x+Ax)+1-(x*-2x+1
i [(x+ ) (x+Ax)+ (.t X+ ):]
Ax—0 Ax
- tim ¥ "+ 2x.Ax+(Ax) - 23— 2Ax+1 - x* +2x-1
Ax 0 Ax )
. 2x.Ax+(Ax)’ —2Ax
= lim
Ar=0 Arx
- i Mx(2x+Ax-2)
Ar 0 Ax
= lim (2x+Ax-2)  ..[v Ax—> 0, Ax#0]
=2x+0-2
=2x-2
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Question 5.

. [ 24zv2-4
luﬂz_"-’:z |:.‘122—3I\.-"r§+4j|
Solution:

| Pexd2-4

Consider,xz+xwﬁ.—4=x2 +2x—4
=x*+22x— 2x-4
=x(x+ EJL_’)-JE(JHEJE)
= (x+2ﬁ)(1— \E)
X -3xJ2+4=x"-3/2x+4

| =X -22x-2x+4

= x(x-22)-2(x-243)
o= (x—ZsE)(x—«E)

.| Fex2-4
Now, I"% I:x’—Ex:"Z +4 ]

I

- (F722)(e )
(2B ) (e 2)

- ]i I+2‘J§ R 2:1#\"5:
ek x-242 T xVZ0

https://www.indca
art-2-chapter-7-limits
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i (x+22)

Hr( _2"!_)

=J‘+2J_:3~.E -3
2202 -2

Question 6.

[ 2 7z+6

| 2 —Tz?+16x—12 |
Solution:

lim;_,9

Tz +6
| 2 —Tz?+16x—12 |

As x — 2, numerator and denominator both tend to zero

.~ X — 2 is a Factor of both.

To Find the other factor for both of them, by synthetic division
Consider, Numerator = x> + 0x2 - 7x + 6

2{1{}—?6

lim;_,9

I 2 4

-6
12 3 [o]

Numerator = (x — 2) (> + 2x —3)
Now, denominator = x> — 7x” + 16x — 12
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21 1 -7 16 -12
l 2 -10

| 1 -5 6 IE]
denominator = (x - 2) (x* — 5x + 6)
[ x’—Tx+6 ]

lim
x—2

X =Tx" +16x~12
(x-2) (x1+2x 3}
1155(; ~2) (x* -5x+6)
- ¥ +2x-3 cx—a2,x#2
#x-ﬂ ¥ —5x+6 Tl x=220
lim (a” +2x-3)
" lim (% —5%+6)
K=

_(2)'+2(2)-3
(2)'-5(2)+6
4+4-3
4-10+6

.. The limit does not exist

d
0

lll. Evaluate the following limits:
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Question 1.
: 183
luuy_% [y—4;3]
Solution:
[1 sy’]
y -4y’
— tim =%
vty (1-4y7)
(1) -(2»)
0 - @) ]

(1-2y)(1+2y+4y%)
y(1-2y)(1+2y)

1 1
YYo= yE—
14 2y+4)° e
= 1.__1y—2 dn2y#lL 2y=1#0
-y W(1+2y) S1-2y#0

lim (l +2y+4y )

J’-'*i

lim Ly(1+2y)]

el
=0
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_ 1+141

=3
1
5{2}

Question 2.

. -2 1
limg_; |:IE—I :3—3.'1:3+2I]

Solution:
lim| 22!
sl | X ex X —=3x0+ 2x

= lim x—2 B |
x4 _F—x x(x2—3x+ 2)

o ox-2 i ]
= lim - e

=1 | x(x=1)  x(x-2)(x-1)

- tim (x-2)*-1
l'-*l _x{x—i}{xfl}:'
~ lim _x1-4x+ 4-1
1 x(x~-2)(x-1)

- lim x—4x+3
1 x(x-2)(x-1)
- i F3)(F-1)

= x(x=2)(x-1)
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= lim —13 cx—l, x#1,
x4l 1{1—2} T x=120

lim (x-3)

x=+]

lim x(x-2)

=]

1-3
1(1-2)
-2

Question 3.

[ 2437242

| z*—5x?+3x+1 |
Solution:

lim; .

7437240
| z*—5x?+3x+1 |

Asx —. 1, numerator and denominator both tend to zero

- %x—11is a Factor of both.

To Find the factor of numerator and denominator by synthetic division
Consider, numerator = x* + 0x> — 3x? + Ox + 2

1 |1 0 =3 0 2

11 =2 2 [0

lim; .
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numerator = (x — 1) (& + ¥* - 2x - 2)
Now, denominator = x° — 5x° + 3x + 1
1 |1 =5 3 1

1 4 -1
1 4 -1 [0]
denominator = (x — 1) (" — 4x — 1)
-3t 42

lim 5 >
s x5y +3x+1

_ lim(.x—l)(x’ +x*-2x-2)
= (x=1)(x ~4x~1)

. X +x =2x=2 wx—=l o xzl
= lim - ,
s+l »r=4x-1 wx—=1=%0

ljri_w{x] +x'=2x-2)
lhq{f —4x-1)

_P+P-2(1)-2
1? —4(1) -1

1-4-1 —4
=1
2
Question 4.
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Question 4.

. T+2 r—4
1]1]‘1;—3»1 |:I2—-5.‘E+4 3(z2—3z+2)
Solution:

l'u'n[ X+2 x—4 }
=1 | x?—5x 44 3(x’—3x+ 2)
x+2 x—4 ]
Hrn (x—4)(x-1) 3(x-2)(x-1)
o 3(5-2)(x42)+ (s-4)
=1 3(x—4)(x-2)(x-1)
= lim 3(.1: 4) [I 4)
1 3(x—4)(x-2)(x-1)

I 3: 12+ x*-8x+16

T2 )

- lim 4x'—8x +4
x=sl 3(;-‘4} (.x 2] {I_ l]
- lim 4’-(1 -2x +1)

=1 3(x-4) (+-2) (x-1)
a(x-1)

M3 4) (- 2) (- )
..[=+ a® = 2ab + b% = (a — b)’]

R U [paiidl

hs//ww .
art-2- cha ter 7 I|m|ts
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lim 4(x-1)
lm:l 3(x 4)(x-2)

T

(1-4)(1-2)

Question 5.
lim; .4 [ L + 1 ]

r!—3azr+2a? 2z —3ar+a?

1 1

Jlflﬂ[x *—3ax +2a’ 1.\:2—-3ax+a2]

Consider,

x* = 3ax +2a’=x - 2ax - ax + 2a’
=x(x —2a) — a(x — 2a)
=(x—2a)(x—a)

2¢ ~3ax+a’ =2 -2ax—ax+a
=2x(x—a)—a(x —a)
=(x—a) (2x - a)

lim

1 1
'H*l:x2 3ax+2al 20— 3ax+a]
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= lim L + :
]:Iﬂa[{x—h}[x—a) (J:—a}(z,t—ﬂ}]
= lim (2x-a) +(x-2a)
= (x-2a)(x—a)(2x—a)
= lim Sx-3a
s+ (x—2a)(x—a)(2x-a)
= lim 3(3: 2)
x-+a (x— 2&)(.:(—&}{21—3]
= lim 3 X, XA
lim s (v=2a)(2x-a) "'[_*_x.-a#ﬂ ]
3
- (a—2a)(2a-a)
3 3

Ex 7.3

D NW.INA CC
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Question 1.

. [ —
lim, .o [\f T ]
Solution:

lim

s

_ hm [Jﬁ+x+x’ J6 Jﬁ+x+x +J6
x Jﬁ+x+x +/6

...[By rationalization]

; (6+x+x*)-6
= lim
0 x(-..|||6+x+x2+£)
— I+I
(1|I|E+x + x° +\I'r_)
= Jim (45
34 x{1||'ﬁ+x +x*+£)
l+x
= |j e ﬂ', 0
>0 Jii+.t+.r +~J'_ [ ronhEE ]
lim(1+x)
= s
liﬂ[,fﬁuul +JE]
_ (1+0)
V6 + 6
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1
2J6
Question 2.
. Dr+3—\/Ar—3 ]
1111‘1::—:»3 [V’ I+I2_§ =
Solution:
J2x+3 - J4x - 3|
.1'—1-3 J: —-9 ]
- lim J2x 43— J4x - 3 2x+3 + J4x -3
¥+ 3 12—9 2x+3+Jd4x-3
. ...[By rationalization]

. (2x+3) - (4x-3)

pary _{,_J _9)(\;’2x+ 3+, Jdx - 3)_

. —2x+ 6
- = lim

Te» 3 -(.‘rz — 9)[\,’21: +3+ .Jd_t - 3]_

- lim -2(x-3)

x-»3 _(x+3)(x_3){\[2x+3+\{41 —3)]

— 1: -2
= ﬂ (x+3)[\;21+ 3+J4I - 3]]
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x—3, x#3
R aseil
_ -2
(3+3)(y2(3) +3 +J4(3) -3)

_ 2
 6(3+3)

Question 3.

: 1-y2—/1+y2

lim,,_.g [‘f v
Y— y?

Solution:

[Jl y' - J1+y ]
e b
P

...[By rationalization]
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i 22)-005)
i i)

= lim 1=y -1y
»=0 z(J—yz,rm]
- ~2y° |
o (= i)
-2

li
"Iﬂ' JI -y +Jl+y

[ y—0,y# ﬂ,]

1oy =0
- =2
J— +Ji +0°
=2
1+l
= -]
Question 4.

. V2+z—/6-z
lime .y [

l;m [\h E_’j;"‘]

DS A 0 ee
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= lim JZ+:—J&—:KJ2+x+Jﬁ-xKJ;+Ji
* Vx -2 Prx+fo-x Jx+2
[Bytakingmnjugates of both, the }

numerator as well as the denominator.,

—+ 12

(2+0)-(6-x) __Jz+\2
=il (x-2) N2+ x 46— x
[ 4+2x Jx+42 ]

X
= x=2 2+x+,06-x

- jim | 2322 Nx+V2
T+ i x—2 :i2+x+;;6—x

o [2E )
=t .J2+x+-‘.[ﬁ—.r

X—¥

Tx—o2,x#2,
Tl x=220

¢ /\ 4L
art-2-chapter-7-limits/
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Wi

I
S I

Il. Evaluate the following limits:

Question 1.
V"—u+ﬂz—ﬁ]

V3a+z—-2 \_.HE

lim; ., [

Solution:

Nyl
) Y N

[Jm; Sr avE Vi fatae 2\1

- J.’in+x—2yl"- \,I’a+2x+J— Jia+x+2x
By taking conjugates of both, the

o [nummtur as well as the denuminamr,]

i [ (24 26) 3% Jﬁu‘r]

xa {3a+x} dx  Ja+2x+3x

= lim a—-x H,,,‘3a+x+2fi|

= | 3a—3x .Ja+zx+\r’_

—(x a) 1,-’3a +x+2x
= | =3(x-a) Ja+2x+£;

-

I
5’
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= lim [3(?:7—;24’%)] [ij’ ‘o a]

_ JE‘_aTa +2a
3(Va+2a + V3a)

_ V4 +2a

- —_——

3(J3_a+\f3_n)
_ 2Ja + 24/a

3(2v3a)

4\a
afl Ja

2

33

Question 2.

. r—4
limz_, [,_;:+2—,,f31—2]

Solution:

lim

x' -4
=+ 1 Jj,‘-I-Z'-JSI-z

_y -4 Jx+2+3x-2
= lim *
42 :Fx+2~;?3x+2 x+2+J3x-2

...[By rationalization]

rt-2-chapter-7-limits/
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(x* - 4)(Jx+2 + 3x -2) |

(x+2)~(3x-2)

15

(¥ -4)(Vx+2+3x-2)

2 —2x+4

(x+2)(x-2)(Yx+2+Bx-2)
2 ~2(x=2)

{x+2)[Jx +24+f3x-2)

2
[ x—=32. x# 2]
Tleax=2%0
_ (2 2}[,_!2 +2+.B(2)- z]

-2

I

o
15

"
4

1

I11:|1
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Question 3.

| T3
lim; .o |:\.=’ vI_E ]

Solution:

Im‘JI+Jf:;-J§

31

_ pﬁ+ 2+x J_ $+ 2+1+J*
S x-2 1I_J5:;+J_

[B}r rationalization]

1+ 2+x

= (x- z)(,fn 2+ x +J')

2+x- Jm+z
x-;: (x- 2}[m+‘r) q..'2+:J:+2

...[By rationalization]
= lim 2+x—-4

P x- ﬂbﬁ+ 2+x+Jj 2+x+2)

x=-2

R (x-2)(1+ {2+ x +3)(2+x +2)

= lim

‘*’Lh+ 2+x+Jj 2+x+2)

x> 2,x#2, . x—-2#0]

ﬁ2chater7hmny
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_ 1

- (,jl+ﬁ}1+2 +J§){1||f2+2 +2)
_ 1
B (Vi+2+3)(2+2)

- 1

(2v3)(4)
"

Question 4.
q"ﬂ_ﬂr—v’ﬁ]

limy_. { Y/a+y

...[By rationalization]
= lim aty-a

ey + )
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= lim

¥
Nmum )

= lim |i'.'y—r{},]
y-u‘[r(m.l.f} e y0

m(ﬁ+£)

o

~ Ja(24)

e

1
2a
Question 5.

VI2+9—/222 49 )
V313 44—/ 202 +4

lilﬂ:—m (

. [.Jx’+9—\f2x=+9}

=0 | x4+ 4227 +4

lim & +9 - .[2x’+9 JX2 49 +42x7 +9
b 3P +4- 27 +4 .jx +9 +227 +9
I +a+J2x0 + 4
V3£ +4 425 + 4
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By taking conjugates of both, the
""" | numerator as well as the denominator.

=1 |:(J.'2 +9)—(2x2+‘9) J3f+4+'j2xz+4j|
un (3x1+4}—[2x!+4 Jf,,.g_._sz +9

- lim —Iz(Jin +4 422 + 4)]
w0 J:’[Jx1 +9 +\;'2_1c2 +9)

o \,@x=+4+,j2x’+4

JI=+9‘+J21=+9

vx—0,x=20
et #0

(.Jix +4 + \('E:ncJ )
Hn (.fx +9 + JE: j
(053 +a73)

JO+9+J0+9
~-(2+2)

3+3
=2

3

lll. Evaluate the Following limits:
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Question 1.

) i +z,/T-2
lim, ,; [—I_l ]

Solution:

fim [1’ + xyx— 2]

=+l x=1

i [ (x* =1) + (- l):[

x=p | _:r-l

. , \
U o R vadx =x'x?
—llm + EER ]
13
2

=1 x=1 x=1

3 3

f .2 _q2 2_12

= lim x* -1 +lim | X 1
=l x=1 ) = xr—1

3,1 x" —a"
=2(D)' + =(1): |l =na""'
1 2{} {!I-IE x-a na ]
2 2
Question 2.

. [ M—M]
MMr.p ‘./I_I_Ia_m

Solution:
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\|"1+x =3/l+x
-’H'U I+ - N+x

(-J'I_: J1+.x) [J1+.r +Jm)
" (o) (o7 7
x(ﬁ+ﬁﬁ]
(e i)

By taking conjugates of both, the
""" | numerator as well as the denominator.

i [l+f-{l+x}](m+JfE)
a0 [l+13-(1+x}][uﬁ:";r_’+MJ
- [xl—x)( 1+ + 1+x)
=0 (x’—x)(m + Ji:;)
o x(x-l}( 1+x + 1+x)
=0 x(x’—l)(m +\J'rl+_.x)
. x(x—l}(\fl-!-_x’+ 1+IJ
0 x{.‘r-—l)(x+l}[m+ l+x]

= lim 1+ x ++/1+x
*0 (x+])(v"l+x +J1+x)

[ x—0,x%0]

DS //WWW gcaree
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€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-7-limits/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-7-limits/

€IndCareer

Ilm[\fl_-;;:_ +l+x )
Ilm(x+1} :.m(m +J1_f§]

- 0 +{1+0
{ﬂ+l}(1fl+1}2+;[_1+_ﬂ)
_ 1+l

1(1+1)

Question 3.

. zl+z—20
lim; . [ v-m_nz]

Solution:
X +x-20

lim
i | 220 J

= lim jx+5)[x 4) 3x+4+4
x4 31+ Ix+4+4

...[By rationalization]

(x+5)(x-4) {,fax +4 + 4]

ot (3x+4)-16

e )9 (fFrea )

Ix—-12

=%
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- (x+ 5)(x- _4] [1H3I +4 +4)
=4 3(1‘-‘4}

(x+5)(m+4) ) [-:x—wl,.rat#:l

lox—4%0

= lim
P |

{4 + 5)(1 f3{4] +4+ 4)

_9(4+4
3
=24

Question 4.

&

-

[

3—y/
-

'.‘.Fl
H

=

lilﬂz—}-*-l- [

Solution:

. {3&i§5+z:|
lim
z=d | ] - 5§ -2

3-/5+z 3+ 5+z I+
1-f5~-z 3+J5+z I+J5-z

By taking conjugates of both, the
""" | numerator as well as the denominator,

= i [9 (5+2) 1+.jst]
z+4 | ] {5 z} 3+J5+z

= lim

T+ 4
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= lim 4-z y 1+ 5-z
a4tz 34,5+2
= pim | (228, 14452

e | z-4 34542z

= fim F“{H‘ S*Z)J -'.'2—1-4,za=4,i|

T4 3+:i5+z |..z-4#0

L

_ -tinf1+ 573)
lim(3+ 5+z}
Z=d

5)

345+ 4

-1+

3+3

Question 5.
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. 3 1
1]-“1:—:4] (Iv’ﬁ - E)

Solution:

Iim[ -—)
0l xJ9-x x
) -3—#9—.1']
= lim
*-"-‘_x 9-x

(3-fo-x 3+ 9—:}
=

=0 x\9-x  3+9-x
...[By rationalization]

Lad
o

9-(9-x)

‘*“_IJ9—.:(3+J9—.r)J

= lim d
=+0 _.1: .Jg—x(3+.J9—x)_

= lim

1
X0 _J?TI(S + JE)

] o[ x 20, x#0]

1
F-0(+5-0)
o
T 3(3+3)

1
18

Ex7.4
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l. Evaluate the following limits:

Question 1.
li sin(m#)
Y90 | Tan(mo)

Solution:

im [sin(mﬂ}]
80| tan(n@)

sin{m#)

N
. | Tan(n0)

0
Divide Numerator and Denominator by 6
1820, 00
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2|3 =3

Question 2.

1—cos 28
E;E

limy_,o |:
Solution:

1-cos20 _ im 2sin’ 6
a0 @ 640 @

1]
v
L™
ma.
m| =]
==
o
[*]
|
oy
—
i
(=)

Question 3.

]i-“lz—m [ I-tan 1.‘]

l-cosx
Solution:
. x.tanx
lim
x =0 1 —COSX

o ( xtanx 1+ msx]
= lim Y
l-cosx |1+ cosx
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x.tanx (1 + cosx)
0 1—cos® x
x.tanx (1 + cosx)
Wl sin’ x

X. tan.r

(1 + cosx)

=0 sin’ x

x!

Divide numerator and
.| denominator by x*
cx—=0,x20.x" 20

]

x
A ]
. snx
lim | —=
] X

x lim (1 + cosx)
=Jr-r|.'-|' X x =0

“’“(w]

x =l X
= !x(l:-l} [ lim M-l, Iimﬂ= }
(1) 6-+0 @ 840 @
=2
Question 4.
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Question 4.
lilﬂz—m ( sec;:z—l )
Solution:
secx —1

x =0 xz
m (secx — INsecx +1)
=0 y'(secx +1)

- i 2CXl gy, ey
s+0 x'(secx+1) =9 x’(secx+1)

tarl.nl.']3 1 :F
o
secx + 1

]
ol —
L3
| —|
e
£

. [tan.rT I
= lim |—| x lim
=0 | x *=+0 gecx + 1
= (12 x —— ,..["]imm= }
1+1 850 @
=1
2

Il. Evaluate the following limits:

Question 1.
lim 1—cos(nz)
z—0 1—cos(mz)

Solution:
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.!.'.—'l-l] . mx :
5

X .

[Divide numerator and denominator by 12]

Toxo0, x20.. 27 #0

art-2-chapter- 7 I|m|ts

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-7-limits/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-7-limits/

€IndCareer
= an; [ lim SE“"‘9=1]
0y <2

n®
Py

B8

Question 2.

: 2—cosecT
1]1]‘.1_1_}?- |: cot? z—3 ]
Solution:

l|n1 2~ fﬂsecx = lim z—cznsec.r
cot"x -3 :_;E cosec’x—1-3

J‘—I'--

. 2—cosecx
= lim —————

. cosec’x — 4
= 1im —(cosecx—2)

=2 (cosecx—2)(cosecx +2)
-
:—LE -(mx+ 2]

bid T n
','.r—b? x:&?,‘.msw:ﬁnnsec -,

. cosecx # 2, . cosecx—2#0
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Question 3.

. COS T—sin T
]L'[Ill_,% [ cos 2z ]
Solution:

. cosx —sinx

lim —
"‘E cos2x

. cosx —sinx
= lim —_—
:-..E COs X —sIn" x
b CoSX —8inx
= lim - -
x+ X (cosx + sinx)(cosx — sinx)
) 1
= lim ——————
-2 COSX +sinx

x>z ms.r—ﬁr—]—andsin.tﬁar—l—
S V2 V2

scosx —sinx =0, . cosx —sinx#0
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¢ﬁ$E+5inE

4 4 -
1,1 2
V2 2 2

2 2

lll. Evaluate the following limits:

Question 1.
cus{a::}l—cm{b:]]

cos{ez)—1

]i-“l:—m |:
Solution:
lim S0S(@x) — cos(bx)
*+0  cos{cx)—1
—cos(ax) + cos(bx)
£=0 1 -cos(cx)
| —cos ax — 1 + cos bx
x=+0 1 —cos cx
(1 — cosax) = (1 — cosbx)
x 0 1 —cosex
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Divide numerator and denominator by x*
' x0,x20, nx* 20

2 ax . af bx
sin “i" sin ?
lim -
=0 xz xz
- L =
. 3| CX
s1n E
lim
x =0 xz
2 2
. ax . bx
s51n — sin —
lim | —2-| — lim
r—=+0 x =0 x
= -r’ 3
sin —
lim
x =0 X
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ax )2 2
s — 2 s1n — 2
limi | —2- [E) - lim [EJ
x—s 0 E 2 -0 E 2
- 2 2
2
sin — c
lim [—)
=0 E 2
2
b’ a’ b
1) 5‘—-— )= —-=
sk -2
2
1 "‘_E_ <
(} ,
a’ - b’
CZ
Question 2.
. 1= —/2
lim; .. |:—1.f C.DSEI \f’]
5l T
Solution:
u’i cosx —/2
r-" sin” x
\-' -...r \Jl—ms1+\fj
:-.. sin® x Jl—ms.t +2
...[By rationalization]

_ . l-cosx-2 1

= lim x
s+x  gin’x Ji—cosx +42
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= lim m. Ll x !
s+n |—cosix Jl-cosx +2
—{I+ms.t) 1

iva (1-cosx)(1+cosx) X Jl—mx+32
S |

= (1-cosx) _m +1.E:l

‘"X —> T, COSX#COST -
" cosx# -1, 1+cosx #0
— -1
lim (1-cosx)- lim (JI —COSX +».E)
E Es B 1
-1

~ (1—cosm)| Vi-cosm 4+

-1

} [1-(-1)] [,[1-{4) +J§]

—

[ NWW.indca
rt-2-chapter-7-limits
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Question 3.

2 oot
1 . | tan” r—cot” r
I—7 | sec r—cosecr

Solution:

tan® x —cot’ x

. (secx —cosecx)(secx + cosecx)
. (secx - cosecx)

= lim (sec x + cosec x)

43

'.*1—1%, secx—h\-"iandmsmx—bﬁ -

s secx —cosecx — 0, secx —cosecx £ 0
= lim (secx)+ lim (cosecx)
b n

J—PI J'—l':
n i
=sec— + cosec—
4 4

=V2+V2=2\2
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Question 4.
[ 2sin® r+sin z—1 ]
2sin® r—3 sin z+1

111111_%—-

Solution:
[ 2sin’x +sinx -1 ]

lim — -

""5 2sin" x - 3sinx + 1

Consider, 2sin’x + sinx — 1

= 2sin’x + 2sinx — sinx — 1

= 2sinx(sinx + 1) — 1(sinx + 1)

= (sinx + 1 )}(2sinx - 1)

Now,

2sin’x — 3sinx + 1 = 2sin’x — 2sinx — sinx + 1
= 2sinx(sinx — 1) — 1(sinx — 1)
= (sinx — 1){2sinx — 1)

lim 2sin® x + sinx — 1
,,_,’_; 2sin’ x - 3sinx + 1
- lim (sinx +1)(2sinx - 1)
s (sinx —1)(2sinx - 1)

o, 1
X —=—,sinx = —
6 2

sinx +1

.| oosinx # % ~2sinx =1

= lim —

,_,E sinx —1
S2sinx—-1=0

lim (sinx +1)

" Tim (sinx 1)
;-;E
. T 1 3
sin —+1 —+1 —

= ﬁ = 2 = _L =_3
sin®-1 1_p I

2 2
Ex 7.5

I. Evaluate the following:
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Question 1.
]i-nl:—% msec:—;l
" L (5-2)
Solution:
T
Put ——x=h,
2
'
=——h
T3

Asx—}%,h—}»{}

cosecx—1 _

i
e
=
=%

L
T
%
=
&
2

]
5
F'
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B = D | b2 |

Question 2.
SlIlI sin a

vfu

lim;_.q
Solution:
lim sinx—sina
x—+ & x—ﬂ
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2m("’2’“} m&?]

X =s§ 1 l

x*¥=g*

x—a

Dlﬂdﬂ numerator and denominator by x —a.
wx-»a, x#a .. x—az0

| x
sm[m)
Iimm[r+a).]im 2
E—+i 2 x a

- _xj'.._a;
lim
I-+8 I a
a+a
COs x1
- 2
i
—.aft
5
x—>a x-a—>0
x-a sin®
0; sy
i+ f
I
and lim = na"™!
L I —+a r—a ]

art-

2-cha ter-7 I|m|ts
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= 5a%.cosa

Question 3.
. v/ H+cos z—2
limg [—[m__:)g ]

Solution:

x=n-h
Asx—mn,h—0

o[22

FE T (ﬂ,_ I)z

F1,‘5+ms(n—h}—2:|

h--H:I B {h]z

_Ji—msh—z]
h!
Fq.fi-cnsh-zx Js-cnsh +2]

hesD h? J5-cosh+2
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...[By rationalization]
-~ 5-cosh-4

=1
NS0 b2 (\/5-cosh +2)
1—cosh'
lim
h=0 K2 (ﬂ‘jrcnsh +2)
= lim 1 -cosh " 1+cosh
h— 0 hi (m+2) l+cosh

sin‘h

M (/5—cosh +2)(1+cosh)
- lim (sinh}’x 1
h h (M+2){l+mﬂh}

1

o [SiEth M (J/5—cosh +2)(1+cosh)

— 1\ 1 g Sin@
B (Va-1+2)(1+1) ”'["!IHT-I]
_ 1 _ 1

- (VEe2) (2420

1
8

DS A 1Cdlee
rt-2-chapter-7-limits/
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Question 4.
cosr—+/3sinz
a—bx

lhﬂia% [
Solution:

. [msx —+/3sin x]
|lm.

s X n—6x
T

Put — — x=h
6

x=2 -h
6

-Asx—)%,h—}[}

cosx —3sinx

e B T —b6x
.1
cos E—h] - J?_rsin[£+h]
) 6 6
= lim -
—6|——h
x [ :

[ous%cush + sin %«sin h]

—ﬁ[sin%-mh —ons%sinh]

= lim
heD x—n+6h
[Emhq.._lhsjnh]—ﬁ[% h—£smh]
= lim
h—0 6h
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JJ—?’-msh+ -E-sinh+£cos:h + E!iilﬂ'll
= lim -2 22 2
hoesD 6h
. 2sinh
= lim
h =0 ﬁ,h
3 h=ed h
1 . sinB
=31 ['M 0 "]
1
3
Question 5.
) 1—
limg [smiz]
Solution:
2 —
fim 1% _ iy (=204 %)
x = SN T =l SN X
Putl -x=h,
x=1-h
Asx—->1,h->0
firg (1-x)(1+x)

x—1 gsinax
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_ . ()(+1-h)
o iz (L h)
Yo

h=+0 sin (1w — xh)

_ (hX2—h) i N
lim e ...[* sin (m — @) = sin 0]

T —

Il. Evaluate the following:

Question 1.

. 2sin -1
]uﬂl—% [ a—b6x ]

Solution:
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2sinx-1
s W—bx
&

Put — —h=x

lim
h—+0 6h
n
sm[— —h] — 8in —
:l]im 6
Jus0 h
T n n
——h+ ——h-=
2 cos 6 sin 6 6
=l 1
3 hI—IIIIEI h
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Question 2.

]i-nl:—% [

v2—cos z—sin x ]
(4z—m)*
Solution:

[ﬁ—msx—sinx]

Ty

Py
4
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= lim V2 —(cosx+ si:. %)
o [4(1:_1;_]:'
i 4

Pllt,x— E:h
4

x=-+h

F N

Asx — E’h_,_n
4
Also,

G031+5inx=cﬂsx+gm[%_x]
= cos (.’E+h] +c05[£_[£+hﬂ
4 2 4
n n
= — ].'l + __h
ms[4+ ) ms[4 J

= 2cos g— .cosh

...(By defactorisation)

“2(%] cosh
= V2 cosh
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Required limit
= i V2 =2 cosh
h —-0 {4]]]
V2 (1-cosh)
im —————
hs0 16h
V2 [l—msh 1+cush]

lim x
16 k=0 h? l+cosh
1 lim sin *h
82 no hz(l+msh)
sinh]* 1
k4

‘E.En“i‘%[ b

= L % lim (Sith x N 1
g2 n=sol h h—>0 ]+cosh
= = x (I x— [ tim 09 _ 1]
B2 1+1 is0 @
= l W l=._l.....
82 2 16\2
Question 3.
) 2—./3cos r—sin x
e =
]-“1::—33 (6z—m)?
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lim Z—ﬁcnsx;sinx
- (6x—m)

. 2 —3cosx —sinx

= Im‘&I 5
s 36 x—E]
6

Asx—}%,h—bﬂ

) Zuxﬁmsxusinx
lm‘; 7
e 35[.: —E]

i)

2— 31:05[% +h]—sin[§ -I-h]
h 0 36h°

z-ﬁ[mg.mh—sin:-.smh]—[sin-;—‘.mh+ws§.sh-h]

h—=0 36111
z—ﬁlﬁ-mh—lsinh]—[lmu E-sinl:.]
i 2 2 2 2

h—+0 16h*

art-2-cha ter-7 I|m|ts

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-7-limits/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-7-limits/

€IndCareer

3 Ji.lﬁ

2 — = cosh + —. sinh——cosh ———sinh
. P eosht sy 2
= lim
h—0 16h?
2—-2cosh
hl-l;n{: 36h*?
~ lim 2(1—cosh)
k=0 36h*
1,. l-cosh l+cosh
— lim x
-0 h? 1+cosh

1 . 1—cos’h
— m —————————————————
18 -0 h®*(I+cosh)

1 sin“h
18 t-.0 h*(l1+cosh)

. 2
-1 (h‘m-—‘““h] lim —

I8 | k=0 h h=+0 (]14cosh)
= Lap 1 _ [ lim 508 _ 1}
18 (1+ cos0) 620 @
_ 1
18(1+1)
-1
36
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Question 4.

lim; .4 [ o JEI} :Eailll.’_ v ]

Solution:

EZ=0)

lim
x—a xX—a

Put Vx=y, Va =bandy=b+h.
Asx—a,y—bandh— 0.

lim siny/x —sin+/a

¥+ x—a

- Jim, Sy=snd

siny-sinb
tm —
r=b (y-b)y+b)
_ .. sin(b+h)-sinb
= lim
b0 h{b+h+b}

(b+h+b] ) [b+h—b]
2cos > sin 3
= lim

R0 h(2b+h)

o2}l

lim
b0 h(2b+h)
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CO5 b+h sinE
[ 2]_3

T

h h

cos| b+— sin—

= I J_-’l lim—2
h
2

(5]

I:!l_r-nu b+h hl—ﬂ

_ cos(b+0) . s i S0P _
2b+0 80 ph
_ cosb
2b
_ s
Zia
Question 5.
lim B [cmﬁ:+3ms:]
T3 (2z—7)°
Solution:
lim Jcosx+cos3x
:—-E {h_x}l
= lim 3cosx +4cos’x — 3cosx
s=% (2x~mn)’
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3 3
- 4cos’x  _ lim _Ycos x
1‘—!— {ZI l'l:ls l—l! [ ﬂ]}
2 SI__
2
Putx — —=h,
x=£ + h
2

Il

Ex 7.6

I. Evaluate the following limits:
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Question 1.
. 9t 5"
lim; .o [ﬁ]
Solution:
fim 9" —5* _ lim 9 —141-5"
x=»ll 4‘_1 x4l 4*--1
— Jim 9 =D=(5-1)

-0 47 ~1
(97 —1)—(5"—1)
= lim X
140 4" —1
X

frx—=0, x=0]

=

0 4% -1
X
]itl']i';"l_;'-]im:5 !
— =0 x x¥—l) x
]im4 -1
=l X
log9 —log5 _a*-1
* - lim -
log4 [ =0 x laga}
1 9
g
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Question 2.
: 5% +37 271
lim; .o [T]

Solution:
]imi, +3 -2 1
x=+0 X
) (5‘ —1]+(3“ —2")

= lim
=+ x

_ ﬁm(s*-_l)ﬁ»(s*—i]—[z*—l)

_ “m[s -1, 3-1 2 —1]
=) X X x

= lim[5 _]]Him(a _1] lml[2 _I]
=l x x—+0 x i x

=log5+log3-log2 .. [lima:_l=luga]

=0 r
=1 5x3
2
15
=] -
o8 2
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Question 3.

: A+ -3
lim; o ( sin )

Solution:
lim a +h'+n: -3
x—l Sinx
- fim EDHE =D D)
¥+l s5inx

(7= 1) +(b" 1) +(c" 1)

lim A
x—l sinx

X

Divide numerator and
... | denominator by x.

wx—=30,x20
+ b* -1 + c =1
X x

=lim .
—+0 sSInx
X
[Iimsl _1]+[limh _1]+ lim < _1]
L =0 =0 x
) sin.x]
lim——
—0 x

log a+log b+logc [ +Hma’—l
7 R

=[gga]
=0
= log (abc)

rt-2-chapter-7-limits/
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Question 4.
. ﬁz+5I_4I_3.I'+1
lim; ( sin & )
Solution:
fim 6* +5° +4° -3
=40 gmx
- 6" +5 +4" =33
-0 sinx
=-]jm6 -145 —I+.4 -1-3*(3)+3
50 sinx
6" —=1)+(5 -1)+(4"-1)=-3(3" -1
B ) B o)
x40 sinx
(6 —1)+ (5" —1)+(4* -1)-3(3" -1)
= lim v.3
=0 SIMXx
X
Divide Numerator and
. | Denominator by x.
cx—0, x20
; [ﬁ’—t 5 -1 471 [3‘—1]]
im + + -3
- =0 X X X X
lim S0
x=k0 X
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R e e

i S5
r=ll oy
_ log6+log5+logd-3log3 a1
! 11_1'1[1' " =loga

=log (6 x 5 x 4) —log (3)°

Question 5.

. Ssi.n z_gtnn.r
lim, . (—e?z—l )

Solution:
. B:'lu_zm:
lim——————
—sld eE.r_l
_ hm(sﬂu }_(zux _1)
Falt e -1
(1))

.

art-2-chapter- 7 I|m|ts
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Divide Numerator and
Denominator by x.
x>0, x20

. [3“=-1 2“*-1]
lim -
=0 X X

e -1
lim
x=p{l X

x=l)

sin x x tan x x
2x

i [B“”‘-I sinxy 2"*_1 tanx)
lim —_— .

lim <
=5} X

. BT 1Y, sinx 2= 1\ tanx
lim— lim —| lim lim
=0 Ny =y =0 tanx E= I 4

wx—0, 2x— 0,

sinx =0, tanx—0

(1}“1 N

a

ﬂ . =loga |
B
log—
=5
2
= log4
2
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log(2)

]

2log2

=log 2

Il. Evaluate the following limits:

Question 1.

: 37137T_9
1Hﬂ1_’“|: Ttan x ]

Solution:

= Imo— ...[ 2’ —2ab+ b’ = (a—b)’]
3* —1 ? Divide numerator and
= lim o denominator by x*.
0 3. x-tanx Tl xo0, x20
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. [3’—1]’
lim
. Xl x

0 x

T 2
(lim3 _1)
_ =0 x
(limr)[im'—‘n“EJ
1=+l =5} X

2 .
- (log3) [ lim® 1 = loga, lim mg“]

3" x1 30 x

= (log 3y’

Question 2.

1
p J+r | *
lim; .o {ﬁ]

Solution:

B 1+ 3 Divide numerator and
" | denominator by 3
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= lim

F ] -3

_ e x =30, 25 0,—% > 0and
e 3 3

]
Eﬂnﬂ(l +x)x=e

art-2-cha ter-7 I|m|ts

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-7-limits/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-7-limits/

€IndCareer

Question 3.
2
. Fr43 | T
lim; . |:—;I_-£I]
Solution:
2
Hm(5x+3]r
0| 3-2x
2
(3+5x )
= lim
x-rﬂks_h
(s Y
-y I+—3x divide numerator and
et - Ex denominator by 3
L 3
3T
2 . Sx |5«
&5 ':ﬂ[('*ﬂ |
= -0 E = i }
rE AT =R E
(l 3 lim[[l - 2-") 1
=0 3
c% x =0, 5—:43,_2 — 0 and
= _j |
3 i I =
e I,‘_‘,‘}(""I) e
14
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Question 4.
10g{3—z]—1¢g[3+:}|]

li-“l.r—ﬂ] [ .
Solution:
log(3 - x)-log(3+x)

X

= htﬁ log [3-—")
=0 x 3+x

lim
x=0

= log
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1
[ x =0, i%—rl} andlim(1-+x)* =e]
=loge™"”
2

2 2
=—_— =-_{1y=-=
S loge=-T()=-3

Question 5.

1

. qr+1 ] T
lim, o | {45

Solution:

i 22
e Ihn[(l+4x)4lf]‘
(1= 4x)s im (1~ 4;}4,]

x—0

s x>0, 4x— 0,~4x—> 0 ]
1
and Eiﬂ[l +x)r=e
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Question 6.

(;:ll [y |
+
:.\:-q
=g
|
&
B

lim;_ .o [

Solution:
1
) [5+T.x ]ﬂ
lim
0 5-3x

7 V-
{1"'_1 [Dividenumaraturand}

denominator by 5

. . i . ";‘ 53
[ ?x)ﬂ lim [1+—IJ :
1+? =+ 5
= lim =— = —
=+l —_ - 5 --5---:-c§
[l‘Ejh tim| [ 1- 2% |
3 xlf:[ll 5
Tx =3x
_ é x =0, ? 0,——=0
-2 1
els andlim(1+x)x =e
=0
1.3 L
= eis 15 = e]
2
= g}

lll. Evaluate the following limits:
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Question 1.

. a* —b*
limz o [siu{au]—sin[zzj]
Solution:

lim 8 -b

=0 gindx —sin2x

i (a"-1)-(b"-1)

x40 2m{4x+2.r]sin(4x—2x]
2 2

- i (a‘ - l)-(b’ —I)
+0  2cos3x-sinx

("Jr ~ l) - (bx - l} Divide numerator and

]'i'm' x ER nﬂll“‘ a‘tul "
=0  2¢08)x-sinx de n byx
wx—0, x20

X

N [a‘—~t b"—l]
lim -
_.r-lll x x

lim 2m33x-(§i—“ij

P

[limar_lj—[limb’_l)
_ =0 ¥ | x20 ¥

2lim (cos3x)-lim (Siﬂ)

D il X

_ loga - loghb
2(1)(1)
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[ alim smTB =1, ' —logn]

Question 2.

(2*-1)° ]

-sin r-log(1+-x)

()

i {3‘—1) sinx-log(1+x)
(2“1)

R (3*—1) Sinx- log(1+x)

13

]ilﬂl—}ﬂ |: [31_1}

Solution:

Divide numerator and*

denominator by x°.
x50, x20

a0 20
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. 3
1in{2 'IJ
_ xall X
lim[3 -1]|sm.r_lng[l+x)
X X

» k]
(")
_ =0 ¥

(2 5 e ™)
[{guﬂ s—i;—ﬂ- =1, im®—L = loga, timMﬂ]

=30y =+ X

_ (log 2)3
log3

Question 3.

. 155 537141
1]1]‘11_,;] [ T-sin T ]
Solution:

18 =5 -3 +1 | ¥ -5F-3F+1
lim - = lim ;
x4l xsinx £l xsmnx

- i SG D13 -

x40 xsinx
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= i X5 )

x50 xsinx
(3" —1)5" -1)
I .
EI._‘I'I% [xsinx] _ e x—=0, x20]
x
{3‘-1 [51—1}
= lim L% _ x
x=0"[sinx
o ]
ki 3 -1 5 —1
- _I‘ﬂ] x—rﬂ' x
B [ . sm.t]
lim —
—0 x
_ (log3).(log5)

1

el 0
“l[.il—% x lga,ﬂ-rﬂT_ljl

= (log 3).(log 5)

Question 4.

. 25 5)"+
lm, [{ . .'I!El]:ll:I} 1]

Solution:

. (25) ~2(5)"+1
x=30 X, smx
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= iim(sj}j_z(?}ﬂ +--[(25}’ =(5*) ={5I)z]

=} x-sinx

_(57-1)

- [Ilﬂ -
=0 r.3InXx
(5, * 1)1 Divide numerator and
_ ]irﬁ‘t—j denominator by x”.
0 X-SiNX o '.‘]:—.}'U.,, x#z0
x* sxt#0
x 4
Iin:{5 1)
_ £ x
7 aad
= ¥
Z(logs) [Tl im S0
l oo | U———=loga, fim ——=
= (log 5)
Question 5.
_ (49)" —2(35)"+(25)"
lim; o |: sin z-log(1+2z) ]

Solution:
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- (49) -2(35)" +(25)
o sin x - log(1+ 2x)
B G e G G S G )

%0 sinx.log(1+2x)

(s

- s+0sin x - log(1+ 2x)

[ ?‘ _1 5: _1]} Divide Numerator and

) o Denominator by x”.
= lim
=0 sinx-log(1+2x) wx—=0, x20
x* ~xt 20
2
7 -1)-(5 -1
=001
x=0 x
Iimsinx_lug(“lt]
=0 x X
. [?’-1 5&1}1
lim —=
- =0 X X
umsinx+]jm!ng(l+2x)
=0y x40 x
[Iim? -1_p S —1}
_ =0 x =0 x
lim 0% iy l08(1425)
=0y  x—=0 2x
={1ug?-1agsf
Ixlx2
[limﬂﬂ.hm =loga, lim el ]
g0 g =30y 30 X
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Ex 7.7

I. Evaluate the following:

) NWW 9 CC
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Question 1.

ar®+briter+d
exi+ frl4+gr+h

1i1]1:—mc| [
Solution:

J:ax’+hx’+c:x+d:|

lim
ex’+ '+ gx+h

=k

ac’+ b’ +cx+d
= 1s _.I:
= ex’+fx’ +gx+h

13

'Divide numerator and
" | denominator by x’

. b ¢ d
B iﬂ[a+;+x—]+F)

f g h
limje+—+=+
,L.( x x’)

. .. b . ¢ .d
lima+lim—+ Ilm—z+ lim -
=T -'II-IW'I A= x X =i I

I.u:l:u.,=+11n:|f+hi!|1g +lm1-—

Ean Ll o ;-i-wx ;-l-nxs
a+0+0+0 lim
= —_— k=0
e+0+0+0 [Hﬂx =0, ]

€
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Question 2.

_ z34+3242
limg o [[3_4}[1—5}{-13—3}]

Solution:

S

©+3x+2

= lim X
e (x+4)(x- 5)(": 3)

I

Divide Numerator and
" | Denominator by x*
im( 1+ 55

=TT

I X X X
lim1+lim ‘3—"' ]"“

_ T-pm _],' ’_'mx;

(1) =)
_ 1+0+0

- (1+0) (1-0) (1-0) [
=1

lim— ! ==0 k:—ﬂ]

T x
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Question 3.

. 722 +50—3
limg—oc [SIZ—Z:H']

Solution:

lim Tx* +5x -3

s Bx® —2x+7
[7x*+5x-3]

T [sz _21+?

__3
lim x x

= (027
g—<4+L
-3+

L

I:m? +lim i —llmi

. X—#m X E

]imE»-Iimz+lm:llj

I— s Lo X=ha ¥

7+0-0
B-=04+0

7
8

Il. Evaluate the following:
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Question 1.

vl
lim [ ?1:‘+2:—3]
e v Iz +2
Solution:

tim Tx*+2x-3
bm :;x*+x+2

Tx*+2x-3 .
— Divide numerator and :r

= |im .
I ) denominator by x*

I:

2 3
_ L(”;';f)

o xtex+2
lim 4
=00 X

Iim?+lim£- Iimi

robm gebm y  xesm yd
. 1 2
lim 1+_3+_¢
- o x

_ 1+0-0 [hml_unu}
;il+{]+{] ra xk

=7

Question 2.

lim; o (V22 + 4z + 16 — /22 + 16]

Solution:
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limyx? +4x+16 — Jx> +16

- lia (V¥ +ax+16 - [ +16)({x +4x+16+ /¥ +16)
""’“_ (m +ﬁ'
...[By rationalization]
- lim (x" +4x+16—x* —16)
=2 [ +4x+16 +/x* +16

4x

= lim
ot +4x+16+x? +16
4x
= lim X
== Syl +4x+164x +16
X
4x
= lim X
“‘““J.r2+4x+16+ x*+16
x! %
4x
= lim Xz
“"“‘J.x2+4.x+16+ P +16
% 5
4

fim 4 16 16
1+ +— 4+ J1+=
J x x J x

rt-2-chapter-7-limits/
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4

) 4 16 16
lim, |1+ —+-— +lim
iy

F -] X X

4 1
J1+0+0+1+0 [ S }

4
T
2

Question 3.
lim; o (V! + 4z? — 22

Solution:
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4x*
i = - Divide numerator and
s 'Jx‘« + 412 +I2 ) denominator b}'xz
x
4x_
2
= lim
Al Py P
7 +1
lim 4

..,[limit=ﬂ,k m}
Ji+0+1 v x

[ll. Evaluate the following:

Question 1.

_ (3z%+4) (4z°—6) (5z°+2)
limg00 |: 4z5+2x1 -1 ]
Solution:

art-2-chapter-7-limits/
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- (3x"+4)(4x* -6)(5x"+ 2)

PR 4x°+ 2x° -1
(3x* +4)(4x*-6)(5x" +2)
&
= 4x° fzx‘ -1
— %

Divide numerator and
" | denominator by x*

i3+ J!ﬂ( L),

lim 4+ hm——hm—ﬁ

m xew @y
_ (3+0)(4-0)(5+0) [ 1 ook }ﬂ]
4+0-0 e gt
_ 3x4x5
4
=15
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Question 2.
(3z—4)*(4z+3)*
(3z+2)7

]ilﬂ: —00 [

Solution:

tim (3x- 4)J (4x+ 3}'
(3x+2)

(3x-4)’ (4x+3)’
lim - {Divide numerator and :1
e (3x42) " | denominator by x’

7

I=par

X
3 4
ﬁm(jx— 4] [4.r+3]
e I x
Hm[3.x+2]
- x
3 4
iﬂu(3—iJ < m(4+3)
_ I x =3 x

7
Iim(3+ }-]
I X

_ (3-0) x(4+0)° .
R
_ (3)yx(9)
(3)
_ @
(3)'

art-2-chapter- 7 I|m|ts

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-7-limits/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-7-limits/

€IndCareer

Question 3.
lim oo [VE2(VE + 1 — V/T)]
Solution:

iy [ (Y1)
-ty 5 (fT-5) L)

x+1+x
...[By rationalization]
J; x+l-x

x+1+4/x

1 Divide numerator and
""" | denominator by~/x

ﬂ20hater7hmns
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Question 4.
{zz_1}2”(3z_1)”]

(2z+1)™

limg_yo0 {
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tna) (-]
C m(el]
_ (2—11{};“:[](;;0}’“ [t F=0x>0]
_ @
o
NE
or

Gl

Question 5.
VT2 +5— /2?3 ]
VI3 — /1?41

limg o {

Solution:

[ 45— 11-3:|
lim
i ijx’+3—f§x2+l
Jx +5-x =3 Jx +5+4x* -3
2 Jx’+3 N J.r’+3+Jx +1

. :#x +3+3§x2+1 1
X 4+540x -3
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By taking conjugates of both, the
""" | numerator as well as the denominator.

_ Pﬂ[{m) ) J—w—]

() () s s

7]
R Fsees)
[ 7

= 4lim

X Jx +5+.J'x -3

"Divide numerator and
o l_dcnuminatnr by x

q,f.r’ +3 . Jxt+l
= 4lim

el JxP4s (i -3
+
X X

41]“(11{::3 . JI;:IJ
Ill‘ll[sz +5 [ —3]
T w:]

lim 1+— + lim I-——
=D xl K—o x

_ 4(1+1)
1+1
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Maharashtra Board Solutions
Class 11 Arts & Science Maths
(Part 2)

e Chapter 1- Complex Numbers

e Chapter 2- Sequences and Series

e Chapter 3- Permutations and Combination

e Chapter 4- Methods of Induction and Binomial Theorem

e Chapter 5- Sets and Relations

e Chapter 6- Functions

e Chapter 7- Limits

e Chapter 8- Continuity

e Chapter 9- Differentiation

@II 1 Wwdll GGh


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-1-complex-numbers/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-2-sequences-and-series/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-3-permutations-and-combination/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-4-methods-of-induction-and-binomial-theorem/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-5-sets-and-relations/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-6-functions/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-7-limits/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-8-continuity/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-9-differentiation/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-7-limits/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-7-limits/

@ll 194 il Wi

About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: #gRISE Tod ATEI A 371701 3=
AT A RANET0T AS®D), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.

@II 1 Wwdll GGh


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://ebalbharati.in/main/publicHome.aspx
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-7-limits/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-7-limits/

€IndCareer

About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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