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Limit of a function:

A function f(x) be defined in an open internal near the number “a” and x approaches “a” from both left and right then
f(x) approaches a specific number “L” then L is called limit of f(x) written as lim f(x)=L
x—a

Ql.

(i)

(i)

(i)

Find the limit of the following sequences if exists

_2n+3
n+1
Divide by n:

.3 243
lima, = lim-2—2 =lim—2
o | e 1 n—wo ]

—+= 1+—

n N n

As n—)oo,%—->0and—l-—)0:

n
2+0=2
1+0
- Z2n+3
b =
Y nt+1
Divide by 7’ :

lim, = lim

n—xo n—»o

As n-m,z—»(), —2-—)0 .and _--—l;—>0:
n n n

0+0=0

140

5n*

" 2n+3
Divide by n:
5n’

Sn
. = - LA
fime, =l2s 3~
— 2
n

3
=
n n

3
As n—>00,——0:
n

. X
2+0 2
The limit does not exist (diverges).

Exercise 12.1

(iv)

(i)

Sol:

(i)

Sol:

(i)

Sol:

(iv)

Sol:

v)

Sol:

¢

2
n“-3in+1
(!n=—.-__

2n’ +n+4
Divide by n*:
n 3n 1 C R
=3t S
limd, =lim-2—2%2_ " __—|jn AN
n—se0 n—so n2 n 4 n=po 1 4
n o T
g 1 +
As n —->0,——>0, - —0,and ——0:
n n n
1-0+0 1
2+0+0 2
Evaluate each limit by using theorems of limits:
lim(2x +4)

x-3

lim (2x +4) = lim(2x) +1lim(4) = 2lim(x) +4
2(3)+4=6+4=10

lxi_r’lli(sz —2x+4)

lim (3x? —2x+4)=3§m(x2)—2£i_rﬂ(x)+4
3(1 =2(1)+4=3-2+4=5

limvVx®+x+4

x—3

limx? +limx+1lim4

x—3 x—3 x=-»3
=JB) +3+4=v0+3+4=16=4
ljﬂdxz +4

limvx* +4 =
X=sZ

lim\/x2 +x+4 =
x—3 ’

limx? +lim4

x-»2 x—»2

=2y +4=Vara=VB
lj_lézl(Jx’;l—Jx'.+5)

lim(Ve +1- i +3) -7 Hl-limy7 45
=J(2) +1-|(2) +5 =\B+1-a35
=9-T=F-F=0
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_(vi)

Sol:

(i)

(i)

(iii)

(iv)

2x® +5x

lim

x+2 3x-2

i 2x* +5x _}fﬂ (2x3 +5x)
el Ip—9 . llrpz(Bx 2)

2l sl Cas()
3}3132 (x)-2 3(-2)-2
_2(-8)+5(-2) _-16-10 26 13

-6-2 —-6-2 -8 4

Evaluate each limit by using algebraic
techniques.

-

0%
© &zero JLdenominator =2 Slimit pur.fl
zero IJ:i.:_t/JﬁTc.JJ/L):"‘limilpuli
L imitput yutriz s

o X=X
lim '
-1 y41 Y 6
z —
XD L A 1) (x#T)
-1 x31] x| M
= lim x(x=1)= ~1(=1-1)==1(=2)=2
T 5x+6
lim
>3 x?_2x_3
B o) O w(222) 32,1
“‘M x+1) L x+1) 3+1 4
lim x'-8
x+2 x? —5x+6
x i -(2)° (x-2)(x" +2x+4)
22 x? —3x 2x+6 -2 x(x-3)-2(x- 3)
G +2x+4) x*+2x+4

" By "5
_(@ +22)+4_ 44444 '
2-3 -1

“mx’ -3x* +3x-1
i x*-x
e x* =1-3x% +3x
= x(xP-1)
(x—l)(x +x+1)—-3x(x-1)
o x(x=1(x+1)

=-12

| W

(vi)

. (wii)

g =2

D +x+1-3x)
= lim x (x=T) (x +1)

X+1-2x% 1+1-2 2-2.0
1) Se——— o
1=l I(x+]) l(l'i‘l) 2 2
. X -6x*+12x-8
lim <
x-2 X" —4x

(x=2)’

= lim =t = lim (x"z)SI
=1x(x?-4) =2x(x=2)(x +-2)

(2-2) _ (o)

r-2x(x+2) 2(2+2) 2(4) 8
.,-m(_z_,xlj
1| x"=3x+2

4 2_1 2 1
A R )
s x?=3x42) a1 x?—x-2x+2

(x+l)(x +1)
TE2)

=(1+1)((1)’+1) =(2)(2)=i=

T, S -] -]

lim ok
=2 x+2-/6-x
= lim X2
> =2 \[x 42— J6-x
e x—2 \lx+2 +v6—x

;»ﬂJx+2 J6—x Jx+2+J6 X
(x 2)( X+2+/6- x)

) ]
(x—‘2)( x+2 +m)

=lim
x=2 x+2—-6+x
(x—2)(\/x+2+'~/6—x)

i
 (x=2)(Vx+2+6-x)
=lim

=2 2(x-2)
)

=3 ) ]
(BT 3) (5e8) 12 4
4 2 SR VST
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(vii)

(ix)

Qa.
(i)

Sol:

(i)

Sol:

Jx+h-+x
A0 h

. x+h-Jx Jx+h+Jx
= |lim x
h—0 h Jx+h+Jx

(yx+h 2-(\/;)2 . KArh=f

=!:i-l£ h(Jx.{.h.{.\/x—) =.I'li—r£ h(Jx+h+J§
; | A,
i - Kx+h+dx Jx+0+x
1 1
i

x"-a"

i o

n-1
i (Use Theorem)

ma

'='£ gmri-m+l o la“'m

m .m
Evaluate the following limits.
. sinSx

lim
x=0 X
L sinSe
lim
x—0 X
. sinSx
=lim
x—0 I
= (1) x5=5
. sinx®
lim
x=0 x

xS (X'&'+'byS)

180, % foago e j_)
180 ( MRATT)
180

L G
50 180 180
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(i)

()

(v)

(vi)

Cord: |
I sin x —cos x
X— i
T X——
4
By L. Hopital rule
. sinx—cosx . ‘cosx+sinx
f 4 x =
.I'—)T g 3 x—bT )
4

lim 3
x=0 X
. cosax—cosbx 0
lim - —
x—0 = O

By L. Hopital rule

—asinax+ bsin bx
2x

L O, —a’ cosax+b* cosbx

X0 2

_ —a’ cos0+b* cos(b.0)

g o)

& —-a’ +b? p bi# a?

e v

. tanx-—1
lm: :

X=»—

4
4 X——

limtanx—l [9)
T

=lim
x—0

.t-—bI

4 X——

. sec’y

=lim

LA e
X=p—

4

~ By L. Hopital rule



“(wii)

(viii)

(ix)

(x)

= lim(sec?. 2° -1
lim(sec’s) co e O]
. ] s l i x>0 1—cosx
= lim p— 7= - =T=2 ’ x(z‘_l) (0)
—Xcos"x - z)) . 1 1 lim————= | —-
3 [cos(—-)) (T] 2 x+0 |—cosx \ 0
4]} \N2 By L. Hopital rule
Ll L iy 2 o122 2 [QJ
x=»0 X . =0 sinx 0 _
. 2 . ~x ‘x x
< tim 21 x=2[“m8mx) =201)2=2 Lim 2 In2-0+2"In2+xIn2.2"In2

i SR x=0 cosx

i 288X —C0s bx . 22" In2+x.2" (In2)’
-0 cos cx — cosdx =lim =

cosax —cosbx 0 :
li : = . ol . 4 .
*’l-lgcoscx——cos‘d:; (0] _22 n2+0;)‘2 (In2) =21r12=21n2
=lim ~esingE IR % By L. Hopital rule el ;

S etinc t R L Q5.  Express each l_zl:ntt in terms of e:

. —a®cosax+ b* cosbx (i) lim (1+_I_J
=lim 3 3 N+ n

0 —c” coscx +d” cosdx g

—a’* cos(0)+ 5% cos(0) l (1 _1)" 2
- ) =lamiis=—| | =e

—c? cos(0)+d? cos(0) ol " fy

-a*(1)+56*(1) p*-a? 2
= 2() 2()= - M nm[1+1

-c?(1)+d*(1) d?’-c e
lim x -1 n % 1
i x?—1 _ -=[lim[1+-1-J} =e?=+Je
i D x41) @)1 _3 :

- M(J_:H) 1+1 2 : ) _
lim x’ — xlog x +33 logx—9 : ook (g) S S <L. Hopital rule Jir é
E 2 X —

l fim . xlogx+3logx—9 2 ..t,’lmemnjmm.‘,-_u Derivative ..L.'IV'I\Tomerator
e =1 0 -¢-3/Put limit £ U1 £ < WDerivative
By L. Hopital rule X [ P
% 3 (iii) lim [l—lJ = lim l+[-l)]
2x—(x(—)+l.logx]+——0 _ sl WSS P n
= lim = 2 -7
Y 1 = [lim (1+('—1)] ertil

. o=s+0 n
- lm‘n(Zx —.}-lnx-t-é] =2(3)-In(3)-1 +-§- . "

X=] 2 x l n
=6~1a3 (W) ﬂﬂ(“ﬁ)

=| lim (l'f'—'—-} = e§
naied 3n d
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v)

(vi)

(vii)

(viif)

(ix)

A 4Y . -x <1
.llrﬂ-(“-;) ;2 =lim[l.+l) =|:lim(1+—l-) ] wetns
, " X—bad x X—»o0 x e
4n/4 n/4 1x
_ - e |
n—+en n n—>4o0 n x—
5 ; = Put x=—y when x— Otheny —0
lim (1+3x)™ | s
: 2 e W 2ol BN m'_l =l
=£1Lno(]_+3x)3x =[1i_r.|;1(l+3x)"“‘] = e® = },‘f& e’ +1 =yl$ 1 = °1° 531
L iy +1 "(; +1
lim(1 +2x*)~ vE _yq
x50 : 3 (xl) lill;,eTI—_F—l_,x >0
g ; I w22, , x> :
=£1_t£(1+2x2)3" —[11_13(1+2x ) :| =¢ o ' :
ax 1- 1/x l_'-_
e __eal' - o0 1—0
lim - 9_.“3 e =1
x=0  agbx ,OW 1+1 1+0
By L. Hopital rule ‘ PLE 3%
i ae” —be"  ae” —be° _a-b_1_1 ™ e’ -t 0
x—+0 ab ab ab b a -1 x—2 0
x Y 1+xY* ‘ By L.-Hopital rule
lim —) =lim (—) e~
x—so\ 14 x ol x limE- = 2
i -x x=2 ]
= lim (—+ —J
= x x
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