MODULE-9

notesforvtu.in


https://vtusync.in

'|. LT L LS |
E‘dicﬁlt SENCS  CXPANSION ¢
If ‘d f(x) s o conlinous [llﬂf‘“f“‘.ﬂ fhe
pont a.a s (Jm‘n lws

9 () - Yo+ (T ﬂ]‘d ()4 ('T ") 4 "(0)+4 ('r ﬂ‘) fl "(a)+-

" mp{mfinn ok P at

Maclauan's seaes:- 't
|
(‘t LJ 'ﬂ 1% (‘Dnlunts “funrhm “hen expﬂnﬁlﬂﬂ 0

pont ax:=0 s alwn bﬂ 4 f(x), T=0

ne Ft.fjrm O}

q: (@) Yot f:[‘td(f:a)-li cx ld“(o N g &.1(D)+'I (_dw(o')+_
= et as adauzins Semes:

i Expand 4 ¢t ab x=0 OF expand
Sd+-  Consides | 'E e
Y =£@) = o +£tld(o)+

since canwsn to find M6 =B X=0
Function \alue
q- e* o o) =€
Ld.zei ‘d(o) -c-1
g’ f'lo) = -1
" e* 4o - -1
g€ o e
11
g~ fe)=c"- Hoc:l)w| ()t L (’*)"rﬁ' )
2 .
o
. 1404 _’J_g’.). + % * S

hotesforvtu.in


https://vtusync.in

F - 1 -
- Expand  [({einer s M. =

.S“q‘l:_ Consiclay, .i\—a BN
) iy . S 2 SN0 y "_Ef_'_ N(o).‘____
‘ﬂ-f(‘«f)r HG-}' r):‘u((})-i %T 4 (0] + -E_ETLd (O) J m ld
Since giveo 1o find M8 = a-0

Ld: .,)14'5][’15':{ £ \kﬂﬂwot-l—c‘o‘?d-iasinx.c‘%l

Fd

S (sinac+ cos1) ¥

4> 6in 4 COSX

. unchion Jolue
{ = siNX + o5 %J("J  anlo) +cos(0)- 1
H' . osx— sINX Ld‘(o) . cos(0) — sin(0)7 &
y'= - sind-CO5X §'(9)> - sin(0) — cos(0) - -1
H‘“ _ — O +5INX | d"' (0): - cos(0) - sin(0)= -1
_ de . gipac+ CO5X HW o) - gin(0) + cos(p) =1

: Y
Y - JHSlnm - |+ Ct(')*%? (2) + %?;.(—0 +%TU)

? 3 !
1 = o + X L
q: &H 5N A 1% % T8 + W
3. Expand [Oﬁ [sccc:c) as M5

o ten 0
Boli= KT, MO s ﬂmn 1 ~ L (o)A
0+ =

a-.-r(ot)p ﬂﬂ_{_ ,x.ﬂ'(o)"l' 2l 3)
q=loq (sect)
QR t d;gg‘i Yont = ld; tan ¢

nhotesforvtu.in


https://vtusync.in

Lot thﬂ_@i'l_f_)r) Value of =0
e —
4= loq (secx) 4(0)- log (scc@) =log1- 0
{ dww.a b : [ q
9= tana
dio..t o 41(0) = tan(0) =0
Ldal-; 5 3
CCC duoz e Ya(o) = sec’(0): 1
(d’\”* = |+ 1ande

= 1+

3= 0434 | v {3(0) = 89(0) {2(0)=0

‘ﬂ3(01=0
d'-{ = g[{d[l'd3+td3ld$:|
duon. o u(0) = 3 [4:(0)4a(0) + 45 ()]
: y Yy(0)=9
LS T 9y :
_ | [Ld JL!+Ld3'ﬂ3+aH3ld3] LdS(OJ:. Q[Ldl(o)ﬂu(o)_‘_ldatg] (ﬂQ(O}J‘—
| 9 e (0) Y3(0)
Js = Q| Yigut 3qaYs| o (0) 2 ]
dwo Tt & 1500

4e()= 3|9 Ys (0)+ul0) o ()1
3o (0) gu0)t 3¢5 ©|
Ye(0)- @ (an1+34%2)
Ye(0) = 16

e = 2[4+ 4o+ 3 (Yo +4)

i & 3 Y '
log (secx) = 0+ Li(0) + %T (1) + %_!_(on %T (2) + _%2_!5:@) ) %‘; (16)

[
|Dﬂ(5@fi): gi_t. g;i "'—‘I_'_‘
J |9 ")

notesforvtu.in


https://vtusync.in

T
=

. Expand danot as Ms

Sols- funclion Value at ac=0
Yt
__d anz.w."u.i o ¢’ tan[e)= 0
L(h : SC"C%( 9
14 danfo 41(0) - sec™(0)> 4
g1 = 14y?
dwo bt
99 = 0 +9yy |
990)= 9 Yy
s 0)= 9[y0)- 41 (0]
s Lds[-o) =0
To= 2gys+ygq]
dwr.tx ] HE{OLQ[H(U)'%Q(OHHF(D}J
- [ Ys(0) =9
du= 19 Y-Y3tYsYy, 5 r
(E 83“(1 et at'ds] rdq (0)= g)[rd[g)..d 3(0}+‘da(.0) ‘dl(c‘)'f
G0)o(0) +§(0) §olo) |
g4 (o) = O.
tana = 0+ 0Cx(2) + gl—:)-(oH L (9)+ X (o)
. 3 h
tfanx = ooy 4 o ! |
)
> Ef‘Pﬂﬂd lOﬂ (14sinx) as M$
ol - function ‘ \alue at %=0
g= log (14 5N ) () log (14 sin(0))
dwr.t ) logd = ud(oho
i i
O S i

1 4° €05 (o) = L
ndtesforvtu’in :


https://vtusync.in

(l + ‘;ln':t) ( dm{) rur;r co«,:x 43(0):

(14 st )? 14 6in (o)
y
¢ e s -4

= Sinor - si - CoA -

('l** En.lﬁ'f[)p tdgh}) . -
. = (sinY 4 sict 4cosh)

(14 einx)?
~(sinx1) i
(14sm)¥  4sinx
Aot X -

(14 sinx)? (0 500

- C05% q30) - 1

(11 6007 ot

‘du (H ﬂnx)?( 5|n'_r) C05X $(1+ Sln'l) C05X ‘-&q(_DJ sin(o) - a0 w) gcﬁgq

((1+sinx)?)? (14 Sn(0))°
3 » =9
qu - (14 6'”3@930_3&@@2 e
(( si)?)
Qu - - sina — sinot w&JCOS%
e et}
(14 sinx)

9
log (14sin2) = 0+ (1) + %T (-0

& _ ) &4 o> o
1oﬂ(l4srn:x) .0 %-*'fg :

notesforvtu.in


https://vtusync.in

6. Expand 'It;ﬂfurxj- as M5

Soli- funclion Volue ab =0
q: \ocd (14) y(o) - log (140)
d.w.'a.i'cf - 10%1:0
_ td(o} 0
Ldl .. S
HaL dowo. . b B Y
ilo)= 1
= o
(l-l'«'-()lz".l erU-Tc['.‘I ldg(ﬂ} (HC‘)Q "
‘1&(0]= -
Q3 - (-1) (-9) Ya(0) =
(42)° Qo b - (‘*0)3
Ya(0) -
gu- (0CR)E) du= 2D
(1+2) (1+0)4

1)+ o? (—)*’{i @)+ L (6)

log (14x) = 0 o 2 hl,

log (1+9) - -y T X -
9 % Y
3

Hence fb’(?dLlC@ “\hqf’ \O(d 42X - d"’r%-—‘(---'*
\ll—oc

og (LE2)° - (109 ()1 (-2)

$ (I3 d_-"l R
:ix-'i —_— we s
|O<ﬂ([+‘1) — T = ¥

9

hotesforvtu.in


https://vtusync.in

S — e

dF ao oxpaession f(x) ot ox-a  assumes foams like E'E’mm
00-00, 00°, 1% do nol fu@p*a@sem an(d value are called
indeteyminate foam.
L' Hospital's Ryle:
TF $(x) and q(@) aec fwo funclions such hat

B limf):-0 § lim q@x)-0

o= o->Q
iy £'(x) and cl’('x) exists and ca'(a} 15 not eqtaa|5 o ‘o' then
im @) m P@ (q'(@) *0)

e 9@ | e

F fa)-0 & q -0 den tin P . lin £

a-a ra‘('x) a0 g *(=)
These paocess 15 confinued until the indeleaminate form
This aule s applicable only tn O rﬁ“&oﬂ ®_ indefesminale Lo,
1o all other indetesminale foyms gearange 0 qer 2 #'_66'
and -then apply L't aule.
Note:-  sStandard limit -

< lm &nX _4 = W0
e rll_ao ~ a0 51“'35

iy m tanx | « iD=
; A0 Y 3 -0 tamd

1. Evalute lim o*-b’
90 T

Sl 1ot K- lim R o

o0 e

| o B ?‘(1))
opply L'H aule (‘k\;nn o = lim, 7

_lim  a \Oﬂa ~b*logh

=0
~ 4

Apply limnit

hotesforvtu.in


https://vtusync.in

H K n”lcn(qn I':c'lr‘n'dh

K lcxan- \cxdh
“ ‘O‘a(?)
9. ‘»'\;nlll{f‘ [H"ﬁ ln(& (ry \
'&1 ‘nr (r! ") of
Sol: Yan o I\P Bl b
B 74l’l’|l-d L'H aule - lan ”
L/
K- lin“:L (1)
a - o
o X% . lm o8
seC X Lt TR ¢

Appltd L' aule

K- lim '@CD‘J"C(' Nt )
o5t s (18

v 4-0
Apply lipnit
. -9 an? L
i s 2
-
i

(‘fndce»’r@'ﬁm]na'}@ _QE he 19@@ B o e o IR A

4
1. Evaluate lim (EEE’-E)E‘?
>0 | T x

Sﬁli' K- lim (m)%

L0 o
Take \ofﬂ b5 b
\Ofalﬁ ' rﬂ l“ﬂ ("Lﬂh’l) ¥

" ;_‘—I’g} ,13 \Oa( )
= lim O‘ﬂ(%‘?)

oA=70
Y
ﬁpphd L'H Rule

tesforvtu.in



https://vtusync.in

Apply L' H aule
lim  of geecac. secx anX + sech (1) - A

377

4 im secodany
. gAn, ST

|

| . 4 “W i del
Y . i secx

l RS o« o0

|

i

logk = % scc” (0)

2g|™

x>0

'.Ocdlﬁ:
K =

@, uJU’*

2. lim (5-m,I)“tan:£
o> L
y {anc

Sol- Lot K- lim (sina)
m#%

Toke |o¢i 0.b.S
. {an®
10Cd H = “m \Oﬂ (5“"!'3:)

oL

lim tanx \ocd (5;0'1)

) .8
3

5 P e
n
o ot

Apply L'H Rule

1
X : 05X
o 5 ¢

9 _cosec’e

notesforvtu.in



https://vtusync.in

y N lllm
Tl
9

(‘u\ i |

t'n'vt"f“ X

|‘[1|lJ limil
rul (

cosec? (1 ( !

logk - D
"0
kel

a, \im ((.051)%-"1'
nal

9

‘ T, o
Sol hn’? (60&1)’6

Take bfd

]C\cdk; lm‘] (11" f)’_) 1{3% (Coﬁm)

- lfﬂ":' h_; ﬂ cosX

q L

i 4 (-snx)

a5 cos¥
T

notesforvtu.in

-5

-2

ulo

(_%JI)‘-?

> K- 1]

n -siNX
5 !x—r.g- cosX
i
T )9
59
im - lan
’I-—)_%, i
et
[-5 al

= ~lim L%"If

a"!— —
cot X

Apply LH Rule


https://vtusync.in

col (1‘%

Apply LH aule
+3

m — &
wa (%)

/ CDQ@CQ (E) (‘T'[:")
VAL

2 m —— T o)
‘-’mx)(g )

T q=0 C0sCC (--—- 2
a0 o

o im0 ()

M a-a
=

notesforvtu.in



https://vtusync.in

9 (g
9§ . 8n [-5-&) 0 Sm%
9-a LBy
&
-9 vy
locd'r» = X
\oak-.i
=
9
K- ("/ﬁ
: 1
5E@m@|m(duﬂq¢
=0
)
L
lel k. fim (0 4bh|*
Y0 b4]

Take locd 0.b:5
! o’ 4b’
og - q";: Ll (4]
G—H)J

fl"‘*O

ﬂpphd LII Rule

= ljm 21X (o |0¢a0 +b |0j_)
qI-0 [Q 'H'JJ ;

3’4

[

i d'lgo + blogh
a7 4h
aﬂ ‘%a 4 b.ID{ab

a4 b

.

notesforvtu.in

loqa +ogb
y



https://vtusync.in

loq ','iﬂ:‘m A hﬂ(m,)B
l*’ﬁh Iog (nh)b

K: Jab
r M -—1—
6. Evalule lim (a"4b%4c™ )7
X2 -

- 1|.. -1
2 et kL gim [
x>0 2,

Take lwﬂ 0:b:5 1
. a*+ b
ogn- I, % [ g (=)
: d*+b% "
gt Jon o { T
z A
\Dﬂ{%"—\ : ‘Daﬂ’I- logn
= lim lota (a"r-l,rbdthu) ~log 3
O LA H0HC /et

L0
aq.
Apply 1+ Rule
i M/ﬁ,_—;/—
x>0 Cl'x"\,' bd"r C
L A
1 y
o 0"logo + b7 logh+ €€
hm 0o {
a4+ b+ C
Apply tioni
loqa+ b"loam C lU";]C 3 1D¢]a+loﬂb+lo§lc
Aab'y C

notesforvtu.in


https://vtusync.in

\fxak - %-\oca abe
logk - o (abc)?
k 5{0&‘
1. L\.Clllll(‘ lim (Dﬂ_‘_ b 4 (\"* d'f] :.E-f

AP

g
2 1) K

4
= lim Ka"%bﬂc“mﬁr
X-=( 5
H
Take loa o.b.s

logk - J s Ieq {ﬂ'xﬂﬁ c’+d7]
L(
& PTHECE
Ly
nC

v"erha LH Rule
lim o Hlogh 4+ loac + d* (pg d
1o%a+bluﬂ £ lpge 4 (ocL 45

A=>D

a+ b5 44 d”
)
lim a“locdm b"loc@b + c'xlc.cqc + d“[ocac{

=0
0“1+ b 1 1 a*
ﬂppltd limit
IO%IK = o’logo 4 h°|oﬂb % Cnlocd(‘ +du[0ﬂd
0"+ + "4 d°

- .\ﬁcacur \Dtab 4 \ocdc +lo<aol
h
notesforvtu.in



https://vtusync.in

"Oﬁk : IU@d (ah('d);ﬂ 6

K- (Oi'rd)il'{
8. Evalule im { tana\s
o (‘Tr)
Solt .
= el K. i (-1an'x)é-f
Lo q
Take [Dﬁ 65.k5.8
ook -l 4 ('lﬂn'JJ
q 1:|.’--‘z~c x ‘Oﬂ T
_ B {anY .
[D%H. il_r:[; mﬂ[%J lim \oﬂ{anir-rh:c[x
o (=0 -
ﬁpplLd LH Rule
lim 4 xsec 4 (1)
i
im  asecda —tant
e ocfant
Mu[ﬁphd oGt o in denominator
im  xsecx - tana
578 ¥ o
x
= [im o secte - fanx
€0 o9
—ﬁpphd L1 Rule
9
lim oRseco - seca tanX + aec o (1) - sect
a-30
iR 8

lim 9. seca lanX

A -0 gg'
notesforvtu.in



https://vtusync.in

71PPYY Lot
|°<a[’\' sac (0). tan(o)

QX -|
= lim o [og [az+)
e P (2]
L {Z_(‘i:l
D * (a- %)
ao 109 (%)
-%)
<y
=
74'Pp[td Ll Kuole
| 1) ~log (0-%
i el

lim 4 (nr—'-) s (D#(ﬂé—s)

o —> % (Clh}-g) (a- %f)

notesforvtu.in


https://vtusync.in

&

74??"1 P
1 4 - S
ap= G- ==
9
logk= &
K- e%‘
. !
K- lim (1-a?) )
x>0 )
‘ 4 I _r
lc\ﬁﬁ' Ll!-r:; [Da([—‘I) Dcﬂ (]
. tm log (-
h \og (1-%)
ﬁpplti 1y Rule
\ 1 x(p-9%) :_?E._—
5 ) - 0
1 x(0-) -
(- (-2)
ce9x (1)
A
0-0:5) 1
. L
U..‘.'la)

hotesforvtu.in


https://vtusync.in

. |
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