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Limits Ex 29.1 Q1

lim
=0 |,5~.’|
w,fx =0
we know that || =
~xfx < 0
, * , x .
lim, —=lim = =lim 1=1
l’—rl:|+ lk’l x—'rl;f" X z—'-l:I+

, » : kY ,
Also, Im —=I|lim —=Ilm-=-1=-1
x=x 07 |}{| =" =X a0

= LHLI:lF?"l[x'_I-iRHL DFf[xj

= lim — does not exist
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Limits Ex 29.1 Q2

lim f(x)=lim_ [2x +3)

¥=ad =l
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=7
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Iim'ﬂ:x] = lim |:x +F<:|
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lim fx)= lim f{x)

T X =t
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Limits Ex 29.1 Q3
Let fx) = i this function is defined for every value of ¥ except atx =0
5
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1
Asx = D’,;—) —i
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lim — does not exist,
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lirn r’[xj= li rri = lim —=13
=0 =00 =5 + 25 x0T X

. . 3x

lim f(x)= lim -

=0t =0ty 2N

thus, lim J‘-[}f}-ﬂ lim f{x}

=0 =

lirm f(xj does not exist,
r=sl

Limits Ex 29.1 Q5
[irm r’[x*): lim » +1
¥ ¥
= lim [U+h]+l=l
h=0
also,  Iim fix) = lim x -1
k= x=r
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lim f lim
= Jim )= Jim 7(x)

Hence, limit does not exist.

Limits Ex 29.1 Q6

LHL = lim f{x)
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= limf(0-h)
~lim-h-4

h=a0
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RHL = lirn f{x)

w0t
= limf(0+h)
=limh+5
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=0+5
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slim F) = lim )

w3l w30t
Hence limf{x) does not exist.
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Limits Ex 29.1 Q7

lirn f(x) =4

=

lim fx)= lim (x+1)=lim(3-h+1)=3+1=4
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Limits Ex 29.1 Q8
lim ¥ = lim 3 11=13
Jim, £ x) = lim, 3¢ + 1)
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lim Fx)=lim 2(x)+3=3

=0 ="
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lim f(x)=6
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Limits Ex 29.1 Q9
lim f(x)= lim x%=1=lim (-1-A®-1=1-1=0
=1 =1 A=

lim f(x)= lim_ -x%-1=lm-(1+h)°-1=-2
=1 x—l h=0

Since, xlI_ﬂ_ Fx)m Jl_znr'_z"[x)

lim :"l[x} does not exist,
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Limits Ex 29.1 Q10
LHL = lim_f{x)
w0
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=0 X
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k=0 —f
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= lim —]
=0t ¥

=  tim PP imto g -~ (i)
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So, LHL =RHL

[ J"Exj does not exist,
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lir f{x)

iy
= lim [ -a)[x-as)...[x-3,) [Putting limitx = &

= (a-ad(a- ) (e -6
= 0

and, lim £(x)

X3
= lim [ -a)(x-a).[x-a,) [Putting limitx — &]

= (o-a)(e-a).(a-3,).

Limits Ex 29.1 Q12
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1
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Limits Ex 29.1 Q13(i)
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Limits Ex 29.1 Q13(ii)
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Limits Ex 29.1 Q13(iv)

lim _2¥
x=-gtx +B
2 —_
~iim (-8+H)
h=0[-B+Hh)+8
i T18+2h
e
. -16
i tE
Limits Ex 29.1 Q13(v)
lim —=—
P, L
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- lim 2
T (0+h)E
_ = = o

Limits Ex 29.1 Q13(vi)

lirn_ tanx

F
= —
2
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| —-h
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tan [% - DJ
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= tan— =w
2
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T
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2
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2
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- 5EC|=—

Limits Ex 29.1 Q13(viii)

lim xZ - +2
r=r xg-Exi
. Xy -Ox D
220kt (x-2)
-1-2(x-1
i Xlr=1)-2(x-1)

x0T x? (% - 2)
- lim [x—l”x—Ej
=0 xF(x -2)
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(0-h-1)
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h h ]
Limits Ex 29.1 Q13(ix)
xz 1
[im
¥t 2N + 4
_ (x—l][x+1]
" 20 +2)
' (-2+h-1)(-2+h+1)
= 2(-2+h+2)
o lim (-3+h) (k- 1:|
h=0 2h
— —Elx—l_i_m
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Limits Ex 29.1 Q13(x)



lim 2 - cotx

¥

Jim 2- cot(d- &)

li 2 -[=-1jcoth
jm, 2- (-

lim 2+ coth
A=0

) 1
lim 2+
=0 tanh

= 2+£<‘:¢:\
o

Limits Ex 29.1 Q13(xi)

lim 1+ cosecx
=0

lim 1+cosec(0-h)
=0

lim 1-cosech
—= 0

=lim 1- —
k=0 sinh

Limits Ex 29.1 Q14

=1

im e~
=0

=1
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lim 2% = im —= lim

Jr—n-l:l"' x—;D‘* _I )L—}U
=14

=1 =1
= lim &< = lim &+
x=0F x—"
-]

lim e* does not exist .

¥—=+0
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() lim[x]

li =1
Jim,[]
lirm =2
x—:z"[x]

Thus, lim [x] does not exist.
=2

() tim [x]
ili_‘m?[x]-E
Z
Iimr[x]- 2
3
= Iima[x]= 2
3
(iif) Jlri_r}nl[x]
A
jim[x]-1
SAGRAS

Thus, lim [x] does not axist
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Limits Ex 29.1 Q16

lim_[]
= J!ri_r:ﬁu[.;.~+i'?:|= (=]
= Li_I;I‘IU[X] =[a]vaer

also, lim [x]

=1
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=10

= Iirr11_[>(:|= 0

Limits Ex 29.1 Q17
i al = lim A b 2
x—}?[?] x—}‘Z‘T ) T B
2

Also, lim == lim
"xa2[x] xsz3 3

= [irm S s
x—iZ'[X] 142"'[.-’!']

xILr’r;_[x]= k- l]

[ lim [#]=F + 1}
L rak*



lim = lim £-3.15
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I|rr1 X _a lim

Therefore,
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Limits Ex 29.1 Q19
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I—l—

Iima[x]=

I—FE
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=[2.5]=2
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Limits Ex 29.1 Q20

lim_ (%)= lim fx~[x])

¥ FE ¥

= | -
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Limits Ex 29.1 Q21
1 - Tt
lim sin— = I|m sin = - |im sin—
x=0 » b= 0 o-h b0 h

[By definitionof greatest integer function]

[ lim_[x]= & - 1]

s k™

[ X > 2]

= —[.ﬁ.n oscillating number whichoscillates between- 1and1],

_ .1 .
Sa, lim sin— doesnotexist,
=

_ . .1 .
Sirnilarly, lim_ sin—doesnot exist.
=0t A

. .1 ,
lim sin—=does naot exist,
¥=0 M



Limits Ex 29.1 Q22

k cosx T
, where x = =
Let f (x)=4 B~ 2% 2 andif lim fi(x) = f[g}ﬁnd thevalue of k.
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]
P
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|
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I
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R —
2
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2
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2
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Limits Ex 29.2 Q1

2
Iimx2+1 (1°+1 141 2
x=1 X +1 1+1 2 2

Limits Ex 29.2 Q2

lim 224344 L 2% +3x+a _2(0)+3(0)+4 4,
x20 x24+3x+2 x»0(x +2)(x+1) (0+2)(0+1) 2

Limits Ex 29.2 Q3

lim N2X+3 _ V8 _1
x23 X +3 6 2

Limits Ex 29.2 Q4

£ s

Limits Ex 29.2 Q5

s B 2B N
m = = - 3
X3s X+a a+a 2a :E
Limits Ex 29.2 Q6

- 12 2
lim 1+(x-1) _1+0 _1
x=21 14x°2 1+1 2

Limits Ex 29.2 Q7

s
x3-9 -9 1

lim
x=20x-27 =27 3




Limits Ex 29.2 Q8

limo=9

x=0

Limits Ex 29.2 Q9

lim (3-x)=(3-2)=1

Limits Ex 29.2 Q10
lim (4x*+2) = (4(-1)*+2) = 6

x==1

Limits Ex 29.2 Q11
i o341l FD-3(0)+1 14341 B\ 53
x=»-1 Xx-1 (-1-1) -2 -, | —2-

Limits Ex 29.2 Q12

o 3x+1 3(0)+1 1
lim——— = =
=0 x+3 (0+3) 3

Limits Ex 29.2 Q13

x2-9 3%-9

lim 0
x23 X +2 342
Limits Ex 29.2 Q14

lim ax+b ax0+b

b
x-bO(X+d)_ (0+d) c_I
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Limits Ex 29.3 Q1

2x2% 4+ 9x =S . lim (x +5)(2x - 1)

A!Lm-s X +5 x=4=5 (x +S) x==5
Limits Ex 29.3 Q2
lim x2-4x+3
o BT

= |lim —_——
x=3x“ 4+ x=-3%x -3
x(x=-1)=-3(x=-1) g 3
x=3 ¥ (X + 1) - 3()( + 1) R & ‘,‘;::z.
(x=1)(x-3) ¢ & N
=M —— 3 \ ¢
x=3 (X+1) (X— 3) ) ) A

Limits Ex 29.3 Q3 o

) ) 3
4 _ X“=9)[x“+9
lim X Bl-limuslim3x2+9 -(3)+9-9+9-18
x—

x=3 xE-Q x=3 (xz-g)

Limits Ex 29.3 Q4

x®-8 = (x-2)(x2+4+2x)- (2)2+4+2(2)_ 4+4+4 12

=3
x22x2-4 x»2 (x-2)(x+2) 2+2 4 4

= lim (2x -1)=2(-5)-1=-10-1=-11



Limits Ex 29.3 Q5

8x3 +1

X-O-E T I-O-E 2|x+ 5 i

=— lim
X-b-% Xq.l
2
1(.2.1 1
X+ = ——=
. ( 2)" *3 2”]
-fl»llml 1
e (x+-)

F % \%:,’}‘
Limits Ex 29.3 Q6 -\ QO
lim x%-7x+12 E ¥ o’ .{}'
x4 ¥2_ 3¢ - 4 3 » . "’ \Q/
2 _a,. 3
_"mxzax 4x+tg 6\@
=24 X 4 x=-4x -4

e X =3)-4x-3)
44 x(x+1)=1(x +1)
o (x=3)(x-4)
-x44m
= lim X3
x4 x +1

+1

S
w

"= 5



Limits Ex 29.3 Q7

. x*-16
lim
x=22 X -2

i (x2 - 4)(x?+4)
x=2 (X -2)

i (x-2)(x+2)[x2+4)
x=2 (X -2)

= y_rpz(x+2)(x2+4)

= (2+2)(4+ 4) ¥ A
=4(8) &

&
Limits Ex 29.3 Q8 g 3 \gf»‘
|il_n,v(2-9x+2[l ,QQO
x5 X2 - BX +5 : ~§§'
i x%-axcsxe2d
=m— ~ &
=5 Xx“=-x-5+5
: x(x-4)-5(xf§%
x-»Sx(x—l)—S(X—l)
- lim (¥ -5)(x-4)
58 )

»

= lim X=%
=Sy -1
_5-4

5§-1



i
Bl =

Limits Ex 29.3 Q9

ox% 41
lim
x=-1 x +1

(x+1){x2—x+1)

o i 3 N\ d Y 2 2 _
Jlim e D) [a +b’ (a#0) la +b ab)]
- i 2 _
= JLnll(x X + 1)
=(-1)"- (-1)+1
=1+1+1 <
-3 &
Limits Ex 29.3 Q10
 x®_125 x-S)(x?+25+45x) (5)?+2545(5) 25425425 75
lim = lim = = =""=25
x25x2 - 7x+10 x»5  (x-2)(x -5) (5-2) 3 3



Limits Ex 29.3 Q11

. x2_2
x'Lm&xi+:Ex-4
= |lim (X-JE)(X+‘E)
x—)ﬁx2+2@(_ﬁx_4
= lim [ - ) (x ++2)
x-HﬁX(X+2J5)—‘F(X+2VE)
= lim (X-JE){X'HE)
S B[x +28) [x - &)

L2222
:}54-23 m

win

Limits Ex 29.3 Q12

. x2-3
T rax 12

= lim [x- VB) <+ B)
2 B3x2 4 4:Bx - f3x =12 < NS

. [x - ¥3)[x + B) . ®
x43 x (X + 4ﬁ) -\E[x +4\)‘§)

= lim - +B) [x +B)
B+ )

_N3+3 243
$+4:E m

=
5




Limits Ex 29.3 Q13

x%-9

lim

= lim

(x -ﬁ){x +‘f3-)(x2+3)

= lim

x23x2 + 4 fB3x - 15  x=8

Limits Ex 29.3 Q14

im (25 - )
x=22\x -2 x2—2x

s

= lim
x=2
( -4
= lim '
X2\ X (X —2)
([ x%2-4
w lim | ——
x=2| x (x=-2)
- lim (x-2)(x+2)
x32  x(x-2)
x=22 X
- 2+2
2

=B +58)

Z-"ﬁ
_ (v3+4B)(3+3) _ (2+B) (8)

(x + 5«)5)

(x+\f§)(x2+3)

(-ﬁ + 5\5) 643

=2
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Limits Ex 29.4 Q1

1+x+x%-1

x=0 X
l\Jl+x +x2 - 1) [«J‘l+x+x2 +1)
lim

x=0 X ‘J1+x+x2+1)

“1 + X +x2)— 1)
lim
x>0, (J1+x +x% 4 1)
lim X(1+x)
x>0, ‘\f1+x +x°% 4 1)

. 1+x
lim

SO0 e x+x% 41

1+0

N1+0+0 +1




Limits Ex 29.4 Q2

m —-

x-)om F

im 2 J.:n_xwr-x
x»o(m-m) Werx +-x)

Cim 2X[Ja+x +Ja x)

o Tor )~

2x (,;m+m)

x->0

- I|m (Jm+\fn) @
=235J5 @ \{:&%
W

Limits Ex 29.4 Q3 %, \%\n‘“’
P ¢ /’,'. ; \ v .

=0 Q
; ‘Ja +X ) ‘-Ja +xi+a)
-l GFnass) ’&
w &

! [az+x2-az) z&
= M ————

2
= lim 4!

x50, 2(Jaz+x +a)
1
= lim
"’°Jaz+x"'+a

1
ata

_ 1

2a




Limits Ex 29.4 Q4

¥=0 2x
(J1+x-J1-x) (J1+X+J1-x)
= lim x
x=0 2% (JH_X+J.|.—_X)
- lim (1+x)-(1-x)

X302y [-J1+_x+ Jl-_x)

= lim

2x
x>0y (\ﬁ +X +J1-x)
= lim

1
o[ JTax +I-x)
) 34-31

- -

*
s

% 3

., & ¢
.

S N ¢ b
<

Limits Ex 29.4 Q5 ¥ 4 <
 fAex -1 X
ll_frlz 2-x ’QiQ

- \W, Y X
- Ilm ( = -1) X{ -'Y’X+ i\ ':.z \Q/%
x+2 2-X (J3Tx-+1} . A\@
- tim —2- )1 Q‘o
i (Box ) &
= lim (2-%)
"’2(2—x)(uf3-x+1)
. 1
B )
1 1
=J:-l-2+1= 1+1
1
T2




Limits Ex 29.4 Q6

. x -3
lim
=23, -2 - Jaox
. ¥-3 (Jx-2+J4-x)
= lim

=3[z Va-x) (Br-2+da-x)
o o AFZ )

= 1im

x=3 (X-2)-(4-X)

o oA )

= lim
x¥=3 X-2-4+x

i (x - 3)(ﬁ+m)

x=3 2(x -3)

SIS
- LBz i) v

: |
- L(E+ i) e \ P
-2(11-1)-; &Q’:x:é
» L\

N
Limits Ex 29.4 Q7 . N

lim

X
=0 [T+ - 1%}

*

. o 3
'1'-?0«!_1+=x-—_ﬁr7*( X+@ X
x(fTredE] &
=M - 2.2
O I
g )

x>0 l+x -1+x

PN e
= Liim [—J“_jx"' ‘h_—x]x

X




Limits Ex 29.4 Q8
(e )
lm—m =~

x=1

x -1
R ) ()
N "[mh/;)
I G
r-u(x-1)(,lsﬂ+ﬂ
(¥ -1)

=4 lim

- 1) [V - s+ )
= 4lim .

Jr-’135)( -4+ Jx

1
Y ETTLA
1
BN
4.0
i
Limits Ex 29.4 Q9
lim (x- 1)
=1

(x-1)(ﬁ+2) %

x=1 (,(2_1)
-l sz +3+2
=1 x+1

Putting the valuex =1

=

Jl+3 +2
1+1

_2+2
2

-—-2
2

i \ &
=1 (x%e3-4) ‘2."&



Limits Ex 29.4 Q10
lim (J)T J-)
X3 (x2 g)
[V +3- ) [V +3- 4B)
x-oa(x 3)("*3)(\£Y_3+ﬂ
Cim {(x +3)-6)
=3 (x-3)(x+3) x 3+

= |im (X 3)
*3(x - 3)(x+3){sfx+3+s]6_}

1

; 'lflr'n3(x+3)i\&_+3+ :E’

T(3+3) J;+3 +6
1 1
T 66 +4B) 6x246 0
i 1:% | @ @f‘&
Limits Ex 29.4 Q11 @Q
i, (Js? ;)&) N\ 0(32&‘

((sx - 4)- x)
*"‘(x 1)(x+1)[5x—
4(x - 1)

>80 ;“ Y X 4
(J_—- —4+ ’i”
mx—l)(;’ﬁj‘ X - 4*@:

""1(:( 1)(x+l)[J_+J_)

4

- !'iT’(x+1)(JSx—4+J)7)

4
-(1+1)(J5—4+ﬁ)
_ 4
S 2(1+1)

4

4

U



Limits Ex 29.4 Q12
lim —(m- 1

x=0 X
) (—ﬁ+x—1) (Jl+x +1)
w lim ——x —_——
x=0 X (414-)( +1)
. lex=1
= lim

=0 (fivx + 1)
- lim il
'*°lel+x +1’

Limits Ex 29.4 Q13 &
fim P24 1= 46 \\\‘&
x=22 (X -2 p P ’%"

= lim e P N
x-oz(x_z)

 lim (x+2)(x-2) /

22y -2) «Jx2+1+J§)

(x +2)

= Iim2
b Wx2+1+£i

(2+2)

4 _2
25 5
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Limits Ex 29.5 Q1

5
H

5
lim X4 2)Z-(a+2)
Xa X=-a

; (x+2];- (a+2]§

S 5
= lim g,wherex+2=y anda+2=b
r=b ¥ -
5 34 " 1]
= b= Using formula lim =na™
2 Xy M-a
=§(a+2)3'1
5 3
-5(a+2)2
Limits Ex 29.5 Q2
3 3
C x+2)2-(a+2)2
o (x+2)i-(a+2)
x=3a X -a
3 3
X +2)2-|a+2)2
i (r+2)3i(av2)
P (x+2)-[a+2)
Letx+2=y, a+2=056
3 3
. Z-(b)Z . . ~_
= lim M Using formula lim - = na"?
(x+2)=(a+2) (y) - (b) X33 X -3

-1

—
o

mo—
Nl

]
-
W
+
M
e
M



Limits Ex 29.5 Q3

. (1+x)6—1
I|m—2
=014+ x)" -1
(1+)()E'—16
= lim 1+X2-1
=201+ x) -1?
1+x-1
= letl+x=y,asx =0, ¢y =1

6-1 R
= 6(1) Using farmula lim ——2 - pg-!
71
(1) - x32 X a

x—a X-a

. x4 2
applying formula lim =na"t here,n==2
= X -3 7

BN N]
|

7 2

. - 2 =-1

=>I|m—=—(a)?
x3e X -3 7



I
-
')
~ld

Limits Ex 29.5 Q5

= lim —£=2 [Dividing numerator and denominator by x - 2]

x"-a" \g

- na!

Applying fi la li
pplying formula lim ——

Here, n = ; is numerator =1 in denominator, where m = ;

=\
s 5 e
fim X7 =37 i(a);" V ‘&&

x=a X =-a _7

lim
X=q X -3
-2
5.7
=1
-5
a-"

J
N

-3l w

"

N RO g
4
=~ o

o



Limits Ex 29.5 Q6

8x°+1
yael 2x +1
2

x"-3"
X -3

Applying formula lim
X2

Here, n = 3, a--—l
2

3
1
xa-[-g] !
= 4 lim ————2 = 4x3 -—]
1 l 2
2



Limits Ex 29.5 Q7

. X"
Applying formula lim
x=27

2 2.,
= 5(27)3

=Z(27)3
1
- -x_l.
(27)3
2 1
- —
3 3
_ 2
9

Limits Ex 29.5

. x°-64
lim 3
x=*4x°-16
lim %oz 4
-
:-04;(2-42
x3-43
= lim X -4
x4 x4
X -4
lim X2 -4
_ x4 X -4
2_
lim X 4
=4 x -4

) X" -g"
Applying ,Irl_.m. T2
= Ne3 m=2
3_ 48

lim %

= x4 X -4 _3(4)

=na"!in numerator and lim

X =-a

[Dividing numerator and denominator by x - 4]

x™ -
» x-a

=ma™ ! in denominator

3(4)°

. x4-4
I —
x4 X -4
=6

BEIC)



Limits Ex 29.5 Q9

15
LoXTT =1
ey
WIS _ gt

lim —X=2

S a1 y10_qi0
x-1

1S _q1S

. X" -F 1. X g™
Applying formula lim =na""! in numerator and lim
X2 X -3 X222 X =3

=ma™ ! in denominator

Here, n=15 m=10

mx“"-l“"
_ Imei s
Y10 _qo 10(1)

15-1

10-1

x=1 X -

Applying formula i

Here,n=3, a= -1

= lim X—a- (1)’ -na"! V %&e

Xl X - (—1)

=3(-1)™* %
= 3(-)°

=3

Limits Ex 29.5 Q11

[Dividing numerator and denomintoar by (x -1)]

[Dividing numerator and denominator by x - &]



denominator respectively

Here,n= —, m-z
4

2 2

3

X2 XN -3 3
= 333 3,
o x3_3%  =(a)%
im 3 (a)
x=2: X-a
-1 1
=ga3 4

x"-a"
Applying the formula lim ———
X=s X -

a

=na"'in numerator and lim

= X -3

X7 - am

ma

m=1 i

n
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Limits Ex 29.6 Q1
i (3% 1) (4x-2)

xaw (X - 8) (X - 1)
(12x2 -10x +2)

= lim 3
130 F +9x-8i

Limits Ex 29.6 Q2

lim W - ax?ibx -1
¥2w 2% 4 x% - Sx 47

" 2Y0-0+0
3

2

Limits Ex 29.6 Q3

[

lim
xsw 39 +4x®
6
5-
-3
= lim .1
x30 g 4x®
+
T

[Expression s 3]
o0



o

Limits E

-3

X 29.6 Q4

lim yxZ+ex = x

X

= lim
X=rw

= lim
X=w

= lim
Xw

= lim
X

C

1+

Limits

S vex +x)

2 +ex +X

e

(xz +CX - x2)

X2 40X +X

cx
2
X“+CX + X

1+£+1

> 4

nio

1

Ex 29.6 Q5

lim o +1 -~k

X

= lim
= (Jx +1+\/;)
) (x +1-X)
= lim
X=w :Jx +1 +JX
|

i ()

wi ¥ g
\a fgm



© g |w

Limits Ex 29.6 Q6
lim vx2 + 7x -x

X

= lim
X -0

=lim

xe Jx’+7x +X

\

X
=M ——
o0 B L Ix + X

Limits Ex 29.6 Q7

lim o

xse fax? 111

':'r'-r’n’ 11 1
4-!-'7—)—(

. -xz]

((Jx"’ +7% —x)(sz +7X + x)]

NXZaIX + X

(3\‘
G4
& J
N
’ &
M\
&
6\@



Limits Ex 29.6 Q8

n2

lim —
n'—l'onol+2+3+...+n

2

=i g
®Zn(n+1
Loy
2

= lim x

s n® +n

Limits Ex 29.6 Q9

—+—f
. X X
lim

a=e S .

X X

| bt

x|
N—

[3+
= lim %

x=wo 1 [5+

x| o
f—

x|

i 3+0
-x'-rbno(5+0)

B

n|lw

nn+1)
2

[-.~1+2+3+...+n-



Limits Ex 29.6 Q10
i ST AT 2 on

i sz +C2- sz +g?

I ‘Jx2+az--\ix’+b2) (Jx2+a2 +\G2+bz,
(T a2 N e
= lim (e e at)- b7 -07))
""lyfx?+c’ - Jx?+d7)[\fx7 PP N AL ob’l
- lim (az-bz,
"'"\(xz-rc’ -2 +d2)(vfx2 -5 th-b’,
. (az -bz’ (‘szu:z N +d2]
"""Hx"’ 4+ - Jx’+d2)[~fx2 PRI SN ﬂ’)(\fx’ a2 4 ofx? +b\
l {az—sz ‘Jx’-&c’ s yx? +d‘z]

"""x24cz -x?s d"’][\th-a2 +fx? +OZJ

gl
a2 S

= lim

T .? z
fe? - d’][\(l+x—5 + Jl +:—,

(V73 + JI71)

EREEIN v P e

(1+1)
(1+1)

@ 2?2 -2

(@ -



Limits Ex 29.6 Q11

lim

(P+2)4(n+1)!
2w (n+2)-(n+1)!

We know that (n+ 2) -(n+ 2)(n + 1)!

(n+2)(n+1)4(n+1)!

nl—Tu(n+2)(n+1)!—(n+1)!

= lim

(r+1)[(n+2)+1]

nse (N + 1)[(n +2) - 1]

. h+3
= lim
e+ 1

1+ 2
= lim n
nN=w

1+l
n
1+0
“1+0
=1

1

Limits Ex 29.6 Q12

lim x
X—=w

[«fx2+1— sz—l_l

X—=w

x(x2+1—x2+1)

lim x

e (e r1eax?-1

lim x(2)

lim x[«fx2+1— sz—ljx

(Jx2+1+u{x2- 1)

X—=w 1
X 1+—2+
X

{

1

X

2

|

[sz +1+\|’x2+1)



Limits Ex 29.6 Q13
lim [«jx+1 —J;]\u'x +2

X=w

T [JX+1+&] WH+2 xx +2
_l|_|;nw[«f'x+1—«fx_’][ X+1+&]x Jx+2

= lim (¥ +1-x) (X+2)

X-NDJX+1+—J_ X + 2
1{x +2)
= lim

w—«rg t«T

T
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Limits Ex 29.7 Q1

lim Sn 3w

=0 Sx

1. sin3x
m

Limits Ex 29.7 Q2

. osinx®
lim
=0 X

L XX
sin
=lim
=0 X
. mX
SN ——
= lim — 180 ¥
x=0 5 180
XX —
180
SN gx
=7 lim -180_
180 z=»0 =X
180
Singx
= 2 lim —180_
180 x=0 =X
180

- 1=
180 180

180

o lim 20 1]
0



Limits Ex 29.7 Q3

2

lim

x=0 sjnxz

= lim

20 gin x 2

Limits Ex 29.7 Q4

. sinX COSX T
lim ——— T S
x=0 3x ¢ 3
1,.  sinxcosx
= = lim —————

Jx=0 X

. sSinx .
== |im x lim_cosx
x=0 x x=0

sinx

1
3
=Ex1x1 ['.' l.m
3

=1, limcosx =cos0°=1
=0 X x=0

]
W)=



Limits Ex 29.7 Q5

. 3g@nx-4sin°x

['.-x -0, 3x = 0]

Limits Ex 29.7 Q6

i tan8x
x=0 5IN2x

lim tan8x
x50

lim sin2x
x=0

. nsx

lim tan8

L x=0 8x
lim sin2x

=0 2x

xB8x

% 2x

. tanB8x 8x
lim ———— x—
. 8x=0  Bx x2X
. SIn2x
lim
220 2x

X = 0
Bx =0
2x = 0

.+ s5in3x = 3sinx - 4sin®x
[ ]



1 8
*3 [ sinx tanx ]

- o lim =land lim ——=1
1 x=0 X x=0 X
N 8
2
=4

Limits Ex 29.7 Q7 O
)
lm 0 @ :

lim tanmx
x=0

lim tannx
x=0

lim BT x v ;
o x=0 X

. tannx
lim — xnx
nx=0 nx

1xm . tanx
- -~ lim =1
1xn x=0 X

&
%@SI If x — 0 then mx — 0 also nx — 0]

m
n



Limits Ex 29.7 Q8

lim sinSx
x=01tan 3x

lim sinSx
x—=0

lim_tan3x
3x=0

sinSx <&

[ 1fx — 0 then 3x —» 0,5 — 0]

Limits Ex 29.7 Q9

sinx®

sin—— i
[ Ifx = 0then — = 0]
180

-1 [+ tm, 20 -]

=0 X



Limits Ex 29.7 Q10

Txcosx - 3siny
x=0 ax + tanx

7 Cosx - S S
= lim
=0 tanx
4+

lim 7 cosx - lim 3sinx
- x=0 x=0 X

tanx
x

lim ¢+ lim
X x=0

. . inx
7 xlim cosx - 3 lim 20X
x=0 =0 X

. tanx
4+ lim
=0 X

7x1-3x1
441

"
DTS

Limits Ex 29.7 Q1

lim SOS@X - cos
x-0 CDSCX - COSaX

lim sin(— x lim_sin
x=0 x=0

Iimo sin (

X

(
sin(—]x
- 2 x[a 'b]x .
x=0 (a+b]x 2 x=0 (a-b]x 2
\ 2 J\ 2 /

g c+d

“"'ﬂn[ 2 )xx[c*d)x

%0 (c +d)
| com— x
\

2

(a+b)(a-b) - tim SO _ 4
" a)c-a) [ ‘e

=P -b2 .
c2_g?
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Limits Ex 29.8 Q1

lim I xl(anx
x=nfa\ 2

=1 _
Lety= > X

asx->"m/2 y-0
lim [l—x]xanx
x= /> 2

m

> V]
2o

B me cos[% - y]

= limytan
y=0

cos
= limy—=2X
y=+0 siny

= limcosy = lim
y=0 y=0 Si

=1

Limits Ex 29.8 Q2

m sinax
,_,% Cos X

2sinx cosx
msx

= lim
X—).
b

=2 lim sinx

x3=
2

-2 xsine
2

=2x1
=2




Limits Ex 29.8 Q3

(1= sinx)(1+sinx)
{1-sinx)

w lim
x
X-)E

= lim {1+ sinx)
x-»% v

-14sine

=1+1 ’ @ X4

=2

Limits Ex 29.8 Q4 A@

lim 1-sinx
2 cos® x

1-sinx

= lim —
,_,;l-sm X

o O F
o (1-sinx)
:'_',n; (1-sinx)(1+sinx) %%

. 1
= lim -
,,_,_;_ 1+sinx

1

LW
1+sin—
2

|H

+1

= =



Limits Ex 29.8 Q5

. COSX-c0sa
m =—=——""
x—=a X-38

o ()

by X-a

==-2lim sin[xga) lirm

X

. fa+a . 1 D
.-2xsm[ > ]x xl'an:'oo . x5 i\‘&‘é
2 S
. A\ WAt
=-2sinaxlx= 3 *)‘Iim snx 1]
2 'y, (:)Q ¥=s N
=-sina \ * O
S
Q/\;’
Limits Ex 29.8 Q6 ’b&
lim 1-tanx h
x-ol X-£

4

Ifx—>£,thenx-£—>0
4 4

Letx-‘—:=y=>y—)0



s
; 1-tan[y +z]
W I e —

y=0 ¥

b3
. tany+tan:
1-tany tanZ
= lim 3
y=0 ¥
o lim L-tany - tany - 1) [-.-tani-l]
y=0 ¥ (1-tany) 4
- lim (-2tany)
r=0y(1-tany)

=-21im any X — 1
y=0 y  lim (1-tany)
y=0

1
=-2x1——
o)

=-2

Limits Ex 29.8 Q7

. 1-sinx
lim

;‘*[%-’ff OQ

ks
l\’)(—)E,E X =

Let %-x-y they y —

1-sin(2-) c;&&

y=0 1%

=0 X

2
LY
SiIN=— N
.2[um z] <L umﬂ.l]
0 4



Ifx—)%,%-x—)ﬂ,.'-axao

Let%-x-y then v =0

«ﬁ-tan(%-y]

r[ﬁ ) tan%; tany ’ \
i, L4 tanz tany A*caﬁ*
- ANO%

- b, (& \?’Q

v %@"*
i (5+3tany—£+tany) %
r0 31+ Atany)y

= lim &
"’03(14» -ﬁtany,y

3 im [1+~f§tanyxy]
yd-D
A=l 1
3 1+0

6 x°



Limits Ex 29.8 Q9

asinx - xsina _ . laSII"IX —xsmaJ

lirn lim
x=»3  ax® - xa% x>z ax (x - a)
Let t=x-3

Then, asx —a, t—= 0

- lim [asmx —xsma) i {asm(t+ al-(t+a) sma]
X3 ax (x - a) =0 3 (t + a) ¢

_lim asintcosa +asinacost - ¢sina-asina
t=0 a(t+a)t

asintcosa +asina(cost-1)-tsina

= lim
t=0 a(t+a)t
’ asintcosa+asina(2sinz(t/Z))—tsina
= lim
t=+0 aft+a)t
_ i 25intcosa . asma{zsm (t/g))_" tsina
=0 3(t+a)t 0 aft+a)t t203(t+3)t
=acosa+0_sina
3° a°
_acosa-sinag
32
Limits Ex 29.8 Q10
firm N2 —fl+sinx
H% cosgx
_lim\f'z—y‘l+sinxvf§+ 1+six
w2 cos'x  N2+fTEnx
. 2—1-3sinx
x»%coszx( 2 +-fl+sinx|
- 1-sinx
xe%il—sinzx'i:\u@+ +sin x |
: 1
=lim . : .
X->§n1+smx-h}r2-+ 1+s1n x|
B 1
(1+1)( 2+ /2]
1

T [a2)
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Limits Ex 29.9 Q1

. +
= lim 1 l:gsx
=z tan X

Asx s a,x-8—=0,letx-g=y

" 1+cos(s+y)
———t
r=0 tan“(r +y)

2:sin2¥

=lim
y=0 tan’y
lim 2 sin?2 ¥
y=0 2

}Iluqr:n'J tan? y

siny z
2| lim —2—| x ,
y=0 Z 4 y
- 2 | 4

. tany 2
(1m, 20y X

Y

e lim 2Ny
.2x1x7 < lim =
1xy lim N8 4
=0 &
-2xlxi
4
1



Limits Ex 29.9 Q2

2
lim cosecx -2
sax COtx -1
4

li cot?x +1-2
= T ——
x_,% cotx -1

cot?x -1

,_,% cotx -1

- lim (ootx - 1)(cotx + 1)
x->; (mtx - 1)

- lim (cotx +1) :
-cot%q»l @é?‘
=1+1

: ng &

Limits Ex 29.9 Q3

cosec?x -1-3

:'_:ni cosecx - 2 \'Q}‘
. cosecix -4 v e

- ,l,'_':'% cosecx -2 co‘bv&

- lim (cosecx - 2) (cosecx + 2)
xs2 (cosecx - 2)

= lim {cosecx +2)
b
X-‘E
T
- cosecE+2

=242
=4



Limits Ex 29.9 Q4

. 2-cosecx
lim —m———
z 1-cotx
]

P
2- (1 +c0t2x)
% 1-cotx

- lim (1= cotx)(1+cotx)
(1- cotx)

= Iim:(1+ootx) ) @: \{&%
- :-:-;coti & (\}:8*

) \& \®
=1+1 . ‘\,‘,,&.. \%.

- f 33 &
imi $ ' N \ Q\%‘
Limits Ex 29.9 Q5 "\ - o
= (r-xf QP P
Logés ,\@
- lim J5+cosx-1x-ﬁ+q%&
Xz (:r-x)z N2 +00sx +1
i (2+cosx)-1
= lim =
=2 (g - x) (ﬁ+cosx+1)
v lim 14 cosx
(- x)Z(JE +COSX + 1)
letg-x=y,x>7,y—=0
- lim 1+0osx 1+cos(r=-y)

r(r-x) [Ercosx+1) li-f'oy“’uzwos(x -y)+1)




Limits

Ex 29.9 Q6 4 \
) 1+cosec3x “%
m ————
x5
2

li l-cosy
= lim
y-oOy!:E-l:Dsy +1
2sinfy
= lim 2
r-voyz:E-cosy +1
any :
. 1 1
«2lim |2 X
r=0| ¥ 4 J2-cosy +1
2
; 2
PN (LTS P
- -
y rl_r.no.,fz cosy +1

1

-2x1xlx
4 $-coso+1

1

1
=2xlx—x
4 3-11-1

li
x-on;?' cosecx -1

1+oosec23?’r- msec%

37
cosec — -1
2

- —1+('1)2' 3) [ ooseca?’- -1]

(-1)-1
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Limits Ex 29.11 Q1

X

lim [l + ET = enli%[z]n
n—xo n

X
=€

Limits Ex 29.11 Q2

'li_gl.[l+tm2\,;]uk

o tand g7
i

i “"25}

% 2!
=

=e‘%{£:+x‘ﬁ} ,, % \\"w

2 y N

1, |{sing 1 Cyt

fxl—gﬁ*[[ JX ] %xl—l;&"[co;:#} N N Q\z”
=e R O

1 v > 38 %”\Ts.
=.Je 3

S
Limits Ex 29.11 Q3 >

lim(cos ) = lim (1+cos x— 1

4 Vs
= lim (1- (1- cos x)) -

- (3]
. ‘Hl{—zmz{;]]y(lldnx)



sl

=e
im —tanx
= g%
=gl
=1
Limits Ex 29.11 Q4
lim {cos x +sin x)""
=0

="%(l+(omsx+sinx—1))"’r

. [cos x+mnx-1
( )
= p¥= X

(sinx—(l-cotx))

_ i
m(m:—z-:ﬂ(m))

=¢

TS mm(ml.ip(xrz)

=¢ T
. sinx .. sin(x/2)n(x/2)
by v

- el-ﬂ

3




Limits Ex 29.11 Q5
lim{cosx+asin bx)w
=0
=lim(1+(cosx +asinbx - )"

(cosx+asinbx-!)

_ bt
h,nb!asin bx=(1-cosx) !
= b1
hn'b' asinbx-2sin?(x/2) |
=g X
bty 2
e (2
ll;nbabsbi:‘ bx msin(x! 2)s'x(x! 2)

e 2

Limits Ex 29.11 Q6

3x-2
ficn x +2x43 |39
e | 2x7 +x45

- 3x-2), [ 2242243
)

f3_ 2 2
. X 1442 143
342 [h[z xS ]]
X
=g

o
87 e



2.3
. 3_% l+;+;!.
3-0'.2 2-|-.I + 3
% X x2
=g

Limits Ex 29.11 Q7

1-cos(x-1)
[P 2t e x4l G
Itm ——
=1 x*+2x+3

) fl-co(z-l)h P42xderd
B eH (x-1)* X243

—

3
)

: [Zdnz( =), [ B42x24x4
Hll 213 H+2x43
=€




Limits Ex 29.11 Q8

2
. & +ar 2"
0 =
et 412
i
Applying L'Hospital's Rule
o 249 ¥ {24 x)4 x|
— em A-1+e* )13
Applying L'Hospital's Rule again
1y 1+e¥(~1+x)
_ ezk‘.’b[ﬂi’ﬁﬂ%ﬁ}

Applying L'Hospital's Rule again

1 Lm e'x
_ el‘x-o 244" (244x+17))

Applying L'Hospital's Rule again

1 1+x
— ejm[wux’}

1 ‘l‘n‘_’n#lﬂ)
ey

2
=e

= el

-



Limits Ex 29.11 Q9
- {smx} '
=a | sina
{1 sm X }
sina
h[[sma [

- ﬂ]}

e
4o

i~

Limits Ex 29.11 Q10

2
{3;:’ +1} +
lim
o | 4x% —1

- Jl‘gr%o{l+;§ tf}
()

—e "li—% [[4):; i-ﬁg—x]}

0

-0
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