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Applied Mathematics (312301)
Ycdh — ¢
SHFAREd YHeH (Indefinite Integration) (F2fHfAz 2H3em)

3T H ORI (Course Outcome):

T Ugdlal SUANT S b ared faiedn 3arexurd FRIHR01 H0l,

gedp A (Unit outcome):
a) Jpa-reat fFaaiar snutid feciear Tar Iarexur fFR1H0r B0l

b) TfRITIA F& T (integration by substitution) ATOR @ faerell At Jdhdd
foresfaor.

¢) YITRT: YHTH (integration by parts) ST Ho- AT HaTd Habdd BRI,
d) 3fifR1 SYUIieTgR (Partial fractions) faaidl A8 YHa® (integral) Yoo BRI,
TRy (Introduction):

TOTa 0T Siftrifest fasHTd o af Aewayul YT $ife. Jea: Jrar IudNT sif-afid

AP AFAHS TN TThes MYVIRATST BT ST, Feha MfHif®! i Hifaes fagm Tefea
T TR fARTEHRU HRUTMTE! DI f[aHRId HRUGRITE! axfe THRg ayd SdbedT
THA P
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2.2 Integration: (ZFrem)
> AT AUBY fddbaart (Derivative) Iaic UishaT U Hehard (Integration).

S % (d(x)} = f(x) A TR [ f(x)dx = B(X)

=g | &1 SWhes Ko 3 =orard. =g dx & Jd HRd & JATHA x AT WgHid T1Ge

3.

d 4,3 3 0 _ 4
3al. dx(x)—4x Fl?f4x dx = x

> HHAarT 3 (Constant of Integration): (Fieee A ZET91)

AT HITedT 3TTE,
d 3 2 . 2 dy= +3
o () =3x v 3x2dxE X3 e (1)
d

o, &(X3 +7)=3x" « [3xX2dx=x*+T e (2)
d 7 _ 7

ot = (x3 - 5) =3x* .~ [3x?dx=x%-— R )

T WE 3T BT a0 RO (1), (2) 2NfOT (3) URIA 3x? o Hheld 3G Ug T4 o

3Ted. 3T Hebcldh =T Afafsd Hbald (Indefinite integral) TUTATd. AT 3TY0T feig

el [ f(x)dx =@(x) + ¢ & ¢ o Wbl 3T (constant of integration) %eel

SITd ST fasetel HEd THTEe 3ol Bid. WAHTEROTU] Hhald | T 8RTEM goifdet SiTd.

> WPt gid (Theorems of Integration): (3r=irree =i 2513)

HAST u 30T v § x I HhoTelld BeT 3TAdIe] av

TOgid 1: SR f § JheTatd et 3AT0T k BT HI0TATE! 31Tl 3T R

fkudx=kjudx

TEUTSIT 3Tl UG Hhedh (ATl dTex Hdd ST1Ss 2Udhd.
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gid 2: u 3T v § x & b B 3T a2

j[uiv)]dx=judxijvdx

(a o (2

HBABAT G BT SIS haT ISTTaTeh! B AT=AT Hetid Sheih<aT SRSt [ohdT deTTdTeh]

HHT 3.

> HTa% BT Hebatd (Integration of standard functions): (TERIT ATF TEUSS FoFe[=)

HEwIYUl WeheTd T3 WTailel YHTOT 37Ted.
n _Xn+1 . _
1) fxdx—n+1+c,n¢ 1

2) f%dx=logx+c

3) Ja¥dx= T+

loga

4) [e*dx=e*+c

5) [dx=x+c

6)  [sinxdx = —cosx +c

7)  [cosxdx =sinx+c

8)  [sec?xdx =tanx+c

9)  [cosec?xdx = —cotx + ¢

10) [secxtanx dx = secx + ¢

1) [ cosecx cotx dx = —cosecx + ¢
12)  [tanxdx = log(secx) + ¢

13) [ cotx dx = log(sinx) + ¢

14)  [secxdx = log(secx + tanx) + ¢

15) [ cosecx dx = log(cosecx — cotx) + ¢
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16) f \/% =sin"}(x) + ¢ = —cos 1(x) + ¢

17) j & _ log(x + Vx2 £ 1)+c

x2+1

18) j - ixxz = tan"!(x) + c= —cot™1(x) + ¢

dx 1 1+x
19) j1—x2=510g(1—x)+c
dx 1 x=1
20) fx2—1=zlog(x+1)+c

21) jx\/jzx__l =sec”}(x) + ¢ = — cosec”'(x) + ¢

HiSTeAe | IGTEe0r

1. [(e* + x® + e®)dx T UGBTI [BHI Blel.
JAR: WHST I = [(eX + x® + e°)dx

= I =[e*dx + [x°dx + e®[dx

e+1

= I =e+ +e®-x+c

e+1

2. [(x®+a*+ a?) dx T Hhaar! [HAd Flal.

IO JHEST I = [(x® +a¥+a?)dx

= 1= [x®dx+ [a*dx+a®[dx
Xe+1 X
= I= t—+a?x+ ¢
e+1 loga
3. [ eloseX dx T HheTard! fhAd Plel.

IR THST | = [elogexdx
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= | =[xdx eloBeX =y
XZ
= [=—+c
2
dx . o~
4. jg—XZITQ-Ibe‘ICIMl [hHd BIal.
dx
;. HHST [ = | —
3x
1 dx
= [ ==] —
3 X

5. [(x® + cos x) dx T AP {hHA Bel.
IR FHST 1 = [(x® + cosx) dx
= I = [x8dx+ [cosxdx

X9
= I=?+sinx+c

6. f{ 1 sec?x} dx AT HEwATH! T P,

IW: FHST sz{ —seczx}dx

1+ x2

— 1 _ 2
= I_f1+x2 dx — [ sec? x dx

= [ = tan 'x— tanx 4+

7. f{ﬁ— eX} dx IT TheaTa Hd Hel.

, _ 1_X}
SWR: HHe | “m e*t dx
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_ 1 _ X
= I—fmdx [ e* dx

= [ = sin"1x— eX+c

8. f{ 1 %} dx a7 HeheTY {SHa e

1+x2

I Wl=f{1sz—%}dx

1 1
= I=j1+x2dx—j;dx

= I =tan"'x—logx+c

V1 +x2

9. f{ 1 +2X} dx T dAbdarl Bad e,

, _ 1 x}
SR WS | f{m+2 dx

= dx + [ 2% dx

1
1= ——
Jx/1+x2

2X
— NE Z) 4 2
= I =log(x+ 1+x)+10g2+c

10. f{;+secx-tanx} dx IT Thoarn Thad e,

VxZ -1

3dv: HHST | =f{ +secx-tanx} dx

x2—1

= I:f«/le——l dx + [ secx - tanx dx

= I =log(x+Vx2—1)+secx+c
x2—4x+5 . .
1. demwﬁrmﬁm.

2__
IR lefwdx

X

2
= I=J‘X—dx—fgdx+f5dx
X X X
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12.

3TN

13.

3TN

=

=

[ x(x — 1)? dx qT FHAAT A Brel.

I =[x dx—4fdx+5f% dx

2

| =X? dx —4x+ 5 logx+ ¢

ST 1 = [ x(x— 1)%dx

= I =[x(x*-2x+ 1)dx
= I =[(x*-2x>+x)dx
= [ = x3dx—2[x%dx+ [xdx
x4 x3  x?
= Il=—=-2—+—+c
4 3 2
4 3 2
T
4 3 2
[ x3Vx dx a1 HeberaTH1 fehHA el

T 1 = [ x3Vx dx

=

=

1
| =fx3-x§ dx
1
I =fx3+7 dx
7
I =fx2 dx
X%+1
[ ==
E+1
x9/2
[ =—+c
9/2
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o O N L) (o ]
U GTAT TgeAedT b oA [hHAT Plel.

iy
3)
5)

7)

9)

11)

13)

15)

17)

19)

21)

f(e* — 2% + x®)dx
[(15x° — 5° + 3eX)dx
[ (cosecx — cotx)dx

[(e¥ = 5tanx)dx

f(x4—§+8)dx

J{l_zxz - 5cosecx} dx

+4x3—2}dx

Jt==

f{\/ﬁ+ secx} dx
[(x+1)?dx

[x(x—1)?dx

2
X“—4x+5
j—dx
X

TR TS
2)  [x*+3%—4x°+17)dx
4) f(ez logx + exloga)dX
6) [(x*+8sinx)dx
8) [(4secx+ 2cosx)dx
10) j{l-fxz — cosec? X} dx
12) J {ﬁ + 3 sec X} dx
1
14) f {\/ﬁ + cot x} dx
1
16) f{m + COtX} dx
18) [(x2—1)% dx
20) [x%Vx dx
_\2
22) f G2 i
X
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. Typesof Integration: (ZTET ATH TEI9T)

X/
°e

FEt FHT THTET A Hbad (integral) &2 MEOT AT T, IGNEN!T AAH FSUTd

(standard forms) Y™ FROGRATS! il Tgd! TR 3Ted.
< WldwTeTd Hebeld (Integration by substitution) (ZERrer amr Tifsr=gem)
% PRI WPHea(Integration by parts) (FERIe a1 TTEH)

< i YUt Hebatd(Integration by partial fraction ) (ZFrer amer aTTstarer Sharer)

TeTIHT Hehotd (Integration by substitution) (Z5Rrer amr wifemazem)

AP ST ST et (Integration) fafers w3 wifgelt amed. g TS x =
VTSl ax fFaT ax + b YR UG RIS a9 37T UHRAT IZTER0T Hoft Hisarm g1 uy
IEadl, 3T IR ATU0T ax + b =T 9FTT ATARAl.

XI‘l+1

n+1

YT Alfed! 38, [x"dx =

;n#E—1

TR IS ATl [(ax + b)" dx T 38, R AT YOI 0T UfdwAraat
(substitution) Hgd uss.

JAHST [ = [(ax + b)?dx

ax + b = t AU YT TGAAT HWeheTds A1l TeAT Hed gadidRe P,
ax+b =t a1, Roicl Hebeles TG ToAT Ted WIATdd B, AR t Tgwla e
FROT ATIRAE 3MTE

t Hewid fasera (Differentiate) &.
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=

dx
= =1
T

dx == - dt
a

f(ax+b)ndx=ft"-§-dt

100,
J@ax+b)tdx=—[t"-dt

n+1
f(ax+b)“dx=%lt]?;n¢—1
n+1
f(ax+b)“dx=l%;n¢—1
n+1
f(ax+b)“dx=%'§;n¢—1

T YR Feit [Geteit Iafed g Tawiad Fear Idtet.

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

@x+b)"* 1
n+1 a !

j 1 dx=log(ax+b):C

[(ax+ b)" dx= n=*-—1

ax+b a

abx+c 1

bx+c _ .
Ja dx = loga b

eax+b
J‘ eaX+b 4y —

+ C

[ sin(ax+b) dx = —cos@xth), ¢

i b
[ cos(ax+b) dx =M+ c

log{sec(ax+b)} c=_ log {cos(ax+b)} c

[ tan(ax+b) dx = . -

[ cot(ax + b)dx =

a a

log {sec(ax+b) + tan(ax+b)} c
a T

[ sec(ax +b) dx =

log {cosec(ax+b) — cot(ax+b)} c
a

[ cosec(ax + b) dx =

— log{cosec(ax+b)} | c= log{sin(ax+b)} | c
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tan(ax+b)_|_C
a

11) [sec?(ax+b)dx =

- cot(ax+b)+ c
a

12) [ cosec?(ax + b)dx =

13) [ sec(ax +b) - tan(ax + b) dx = 2Z&FD),

— cosec(ax+b)
a

dx 4 (X _ _1 (X
15) m—sm A + c = —cos N +C
d 1
16) ~———tan~! (§)+c= ~Leot? (§)+C
x?>+a? a a a a

dx 1 _1 (X 1 -
17) ——— =—sec”! (—)+ c=—=cosec™! (§)+ c
a a a a

18 dx —il (x—a)+
) xz—az_ZaOg X+a ¢
19 dx —il (a+x)+

) a2—-x2  2a 08 a—-x ¢

d
o [ e 5

14) [ cosec(ax + b) - cot(ax + b) dx =

21) j x__ log (x + Vx? — a2)+c

Vx2 - aZ

I &dT: Y& STTUATYdT blel Hewaqul HBIoTHd I i YaRIdaiha & .
sin2A = 2sinAcosA ; sin 0 = Zsin(g)cos(g)

cos?A — sin®A cos? (g) — sin? (g)
cos 2A = 2cos2A — 1 ; cos 0 = 2cos? (g) -1

1 — 2sin?A 1-2sin*(3)
1+ cos2A = 2cos? A ; 1+c036=2c052(g)
1 —cos2A = 2sin? A ; 1—cosG=Zsin2(§)
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tan 2A = Ln/; ;  tan@ =“L(2)e
1 - tan<A 1 - tan2(_)

sin3A =3 sinA - 4 sin3A ; cos3A =4 cos3A - 3 cosA

3tanA — tan3A

tan3A =
1 — 3tan2A

JbR 1:
T UPHRIG MUoT 3% W (algebraic functions), OT@IHT % (exponential

functions) 3Tfor A& %t (Trigonometric functions) TR JATTRA BTG

Y IGTER0T UTg. BT BedTIHTO! ATYOT 42 BHepI0THIE T TR 6 Lrbal.

Higdeieil IGIGe0l

i I = [(3x + 5)* dx IT b=l fbHd Flal.

IR AT 1 = [(3x+5)* dx

_ (3x+5° 1 3 n o (@x+b)"T 1
= I = s X3+C b f(aX+b) dX—Tg
3x+5)5
- = &L
15
.. dx . N
1. f T Hh AT [hHT Plal.
3x—2

dx
3N WI_J3X—2

log(3x — 2
o o leGx=2) ...f;d,(:M

3 ax+b a

i, f X o7 STt e FreT.

35—'9}(

dx
5—-9x

TR WI:fa
= 1=[(5-9x"3dx
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5_9 3+ 1
= I—( )1() —+ c
N -9
3
5-9%2/3 1
= [ 2/3 —_9+c
1
= I=— (5 -9+ c

d . .
X _ 1 Hperardt fbAd Brel.
3x—2

T dx
I _J3x—2

= I =

3 ax+b

I = [e>**3 dx IT APl {hAd Hlel.
Y 1 = [e5*3 dx

e5Xx+3 eax+b

= I =

. +c feax+b dx =

I = [(e%* + sin2x) dx IT Hbeard! [HAd Flal.
T 1 = [(e®* +sin2x) dx
= I = [e¥dx + [sin2x dx

oS 2X
= [ =—-—
8 2

I = [sec?(7x +2) dx ITHBAAT! [BHd Blel.

I [ = [sec?(7x+2) dx

tan(7x+2
I =¥+c

=

I = [ cos(4x — 3) dx T HHcTT! {HAd FBlel.

Y 1 = [cos(4x — 3)dx

log(3x — 2
8( )_I_ c f 1 dx = log(aax+b)
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in(4x—3
I=51n(4x )+C

=

iX. I = [ tan(2 — 3x) dx IT HHcAAT! A Bel.

FWR: I 1 = [tan(2 — 3x) dx

_ log{sec(2-3x)}
-3

X. [tan?x dx AT b=l fHAd Flal.

= I

I WHST | = [ tan®x dx
= I = [(sec’x—1) dx sec?0 = 1 + tan?0
= I =[sec’xdx— [dx
= [ =tanx—x+¢

xi. [cos?x dx T b=l fbHd Flal.

JW: FWHST [ = [ cos?x dx

= [ = J# dx 1 + cos20= 2cos?0
1
= 1 =2{[dx + [cos2xdx}
1 sin2x
— I —§{X+ 2 } +cC
X sin2x
= [ =3 + 2 +c
.. 1 . .
xii. f— dx I7 Hher! [hHd HIel.
1 + cos2x
1
3¢ HAST | =j—
1 + cos2x
= =J 12 dx
2Cc0s“X

1

= [ =5[sec’xdx
1

= I =Stanx+c
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3TN

[ VI + cos2x dx IT Hbaard! fHHd Hlal.
TS | = [ V1 + cos2xdx

= | =[+V2cos?xdx
= 1 =+2 [cosxdx

= I =2 sinx+c
[ sin 3x cos7x dx AT AT BT Hel.

HHST 1 = [ sin3x cos7x dx
29 R 3Nl o
= =lf2 sin 3x cos7x dx
2
= | = %f[sin(Sx + 7x) + sin(3x — 7x)] dx

= 1= %f[sin 10x — sin 4x] dx

— [ = %[—colex _ (—cos4x)] te

10 4
— [ = —C(;SO].OX + c0§4x T
[ sin? x dx AT YheTaTd fHAd Hlal.
TS 1 = [sin®xdx
sin 36 = 3sinB — 4 sin30 - sin30 = 3sin stin 30
I =f3sinx;sin3xdX

= =%fsinxdx—%fsin3xdx

3 1 /—cos3x
= I—Z(—cosx)—z( 3 )+c

—3cosx . cos3x
= I = 7 + P + c
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. d . .
XVi. I =j9 T 1 HEEAr o T,

9 + x2
= I = dx
32 + x2
= [ =- tan_1(§)+c
Xvii I = ji?ﬂﬂdpmcllﬂql o e
) V25 —x2 )
TR A I =f dx
V25 —x2
= [ = —dx
= | oo
— cin—-1(X
= [ =sin (5) +cC
d . )
Xviii. I =fx2 — T e .

TR A 1=f d

= [ = : log(x_3) +c

2X3 X+ 3
1 X -3
= I =—'log( ) +c
6 X + 3
. dx . o
X1X. I = gl Hb ATl ThHT Plal.
4 —9x2

R A 1=fL

4 —9x2
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Y
1)
3)
5)
7)
9)
11)
13)
15)
17)
19)
21)

23)

1 1 2/3+x
I=_. 21
9 2)(5 2/3—X
1 2+ 3x
[ =—"log +c
12 2—-3x

3—-2x

e t 4 4 cos2x
53X 4 cosec? 3x

sin(2 — 5x)

1
1—cos2x

tan?x

cos 2x
sin2x cos?x

cos3x

€c0s8x-cos2x

1
V36 — x2

6)

8)

10)
12)
14)
16)
18)
20)
22)

24)

tan(2x + 3)
tan 5x.cos 5x

sin?x

1
sin2x cos?x

(sinx + cosx)?
sin2x -cos3x

sin~!(cos x)

xX%2—16
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bR 2:

HTeTel Hegeaqol 3 @eiTd &dT.

n+1
[f(x)] te
n+1

P
b) j 0 dx = log[f(x)] + c

a) [ f'x)dx =

c) ff(x)dx=2 f(x) +c

VEX)
2x+3 . o~
1. jz—dx?ﬂ HbodAql [hHI blal.
x“+3x+1
. _ 2x+ 3
3a¥: HHST | _f—x2+3x+1dx

= I =logx*+3x+1)+c = f%dx = log[f(x)] + c

2. 1=f 8 dx a7 depetare fbwa T

x2 +1

TR A 1=4f 2 ix

x2 + 1
= I =4log(x?+1)+c

x2 + 6X + 9
3. I=
x3 +9x2 + 27x + 4

246 9
IR AN 1=f X rox+

dx T Hhorart fhad Hrer.

X
x3 +9x2 + 27X + 4

I—l 3(x% + 6x +9)
T3 ) x349x2 + 27x + 4

dx

dx

1[ 3x%2 4+ 18x + 27

= = =
! 3] x34+9x%2 + 27x + 4

1
= 1 =§10g(x3+9x2+27x+4)+ c
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4. j 2X_ dx a1 iserare fbHd BTer.

Vx%-1
IR W 1 = | —— dx
| Vx2 -1
f (%)
— 9 /x2 — - —
= [ =2Vx?2—-1+c : mdx 2/f(x) +c
5. | = [(x3 + 5x+ 1)*(3x2 + 5) dx T AbAT fbHd Bel.
IR AT 1= [(x®+5x+1)*(3x2+5) dx
(x3 +5x + 1) , f(x)nt+1
= I= — .  tc v IO ' (x)dx = [;X)-I]-l +c
6. [tan®x-sec’x dx g7 Aol fHd Hel.
I WHST | = [tan®x- sec’x dx
= 1 = [(tanx)? - sec’x dx
_ (tan? . n g _ [
= [ = ; s IO ' () dx = — 1 ¢
7. [ sin7x - cosx dx IT Hbaard! {HHd Hlal.
I WHST [ = [sin”x- cosx dx
= I = [(sinx)7 - cosx dx
_ (sinx)® . e _[feomt
= I = 5 T s I (x)dx = T T
8. |=[e*: e* dxITHBwATN fhHHd Flal.

FWR: AT ] = [eH-eX dx

= I =[(e¥)*eXdx

X\5
= I=(e5) +c
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u:

IR TSI

1) fgxf’f—;xsﬂdx
N

3 - 36x%-8
9 fudx

x% —-12x3 - 8x

3x% —5X + 4
5) dx
2x3 —5%2 + 8x—2

2Xx+ 4

) | e

10x—8

7) \/5)(2—8)(+7dX

3x2% — 4

8) \/ﬁdx

9) [J(x*-8x+1)°(2x—8)dx

10) [(4x3 +7x% —3x+ 4)°5(12x% + 14x — 3) dx
11) [tan®x-sec?x dx

12) [ sin®x- cosx dx

13) [+1+ sinx - cosx dx
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TR 3: Integration by Substitution: (Z£Rrer aTT aferzge)
yfeeas vsfd ¥ ST Jei TETr Bol 9l ufaeue Sadr 6w fHeetst
(derivative) 3T T UGEe! T SRAAT, U ATYOT MUHT BIRIITET ATUR Foe
BT Bord faehetsT Mg € TG AT AT el Wasil Uidea= (substitution) &%

NETIR
P2 EC G G RCTA |
1. I = f3xx/x2+4 dx IT HFar! (AT Hlel.
IW: Y I=f3xVx2+4 dx
X2 + 4 =t &1
d
2xdx = dt = xdx=?t
dt
[=3[Vt-3
_3(ran
= I=-[t"d
3t3/2
= J=-—
23/2

= 1=t +¢

= 1=x*+4)°%2% +c

2. [e®™sec?x dx AT Hhear! f&HHd Flal.
IR JEST | = [ e sec?x dX ......... (D
tanx = t 34T

sec?x dx = dt

THIBRT (1) e

[ = [etdt
= [ =et+c

= [ =eB@4
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Ztanx . A
3. I =f s—dx T TP [RHAT Blel.
COSs“ X
Ztal‘lX
R A 1 =f i
Cos~ X
tanx = t &dl sec’x dx = dt
1
= — dx = dt
COos“ X
[ =f2tdt
zt
= [ =
log 2
ztanx
= I =
log 2
3tan_1x . a
q. I = | —— dx 3T AR [RHJ Plal.
1 + x2
a_a_ 3tan_lx
3R I = T 2 dx
-1 1
tan~1x = t&ar > dx dt
1+ x
[ =[3dt
3t
= I = +c
log 3
3tan'1x
= I=——+c¢c
log 3
eX + e~ X . o~
S. I = | ——¢ dxITHRAHEI [HAA Flel.
et —e

eX_e—X

TR A I=fidx
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dt

t

= [ = logt +c

= [ =log(e* — e *)+c

in(1 . n
6. j%dxmﬁmmdml [hHd Blal.
IR T =f@dx ......... 0
logx =t &aT
1
- dx =dt
X

AHIBRoT (1) T4

[ = [sintdt
= I =—cost+c

= [ = —cos(logx) +c

7. |=f; dx I7 STl BHd Blel.

x - cos2(logx)

TR A 1=f L dx

x+cos?( log x )

log x = t&ar

Lix = dt

X

= [t
cos?t

= | =[sec’t dt

= I = tant+ ¢

= [ = tan (logx) + ¢
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1 . X
8. I = j— dx T Hhear! fhAd e,

x(2+3logx)
1
s A 1=f

x (2 +3logx)

243 log x = tadr

= I=§-10g(2+310gx) +c

9. I =f 1 T HhAaT ThHd Blel.

x{9 + (logx)?2}

. . 1
IW: AT ] _fx{9+ gy O

log x = t&ar

1
—-dx = dt
X

[ = dt
) (3% + (12
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cosvx . o~
10. j 7 dx T AR AT TRHd FBlal.

. _ [ cosvx
I Q'-I'H\_rITI—f X (1)
Vx=t &1
1

ﬁdX—dt

= Ldx=2dt
==

HHIEROT (1) T
[ = [2costdt

= I =2sint +¢

= [ =2sinVx+c

n. f LD 4y a7 AT fbHd BT

cosZ(x eX)

. _ eX(x+1)
FR: GHST | = f 5Ty OX (1)
xeX=t &I

(xe*+eX) dx =dt
=  eX(x+ 1 dx=dt
JHIEROT (1) Tl

dt
I= fcoszt

= | =[sec’tdt

I =tant +c

U

= I =tan(xe*) +c
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eX(x-1)

. eX
x2sin? (—)
X

=S —de=dt
X

HHIEROT (1) T

[ _f dt
sinzt

= I = [cosec’tdt

= I = —cott+c

= I = —cot(e—;) +c

dx T Hhear! had Brel.
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TRT T

Ty WTell GoiedT Hhedard fhadT e,

Xx+1
1) jx2+2x+4dx

2X—5
2) o X
sin(vx)
3) j 7 dx
4) j cos(logx) dx
X
5  [sin®x.cosx dx
6) -1 dx

eX
xZ-cosz(—)
X

7 f&d

sin?(x - eX)

8) [xV1+x2 dx

1
%) fx-logxclX
1
10) jx-cosz(logx) dx

1
11) f x-[16 + (logx)?2] dx

12) fsecz(logx)- % dx

-1 3
13) f (a7 4y

1+ x2
1 - tanx

14) f dx
1 + tanx

X _ a—X
15) fe ©dx

eX+ e7X
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> SUTRRIT B Hbara (Integration of Rational Function): (ZERI9T AT Torer HeeT=)

WWEWWW el 3 BOTdTd.

Q)
ST LEX X X Tl s i wet amea
x+2'x+1'x2-1 :
HIZTAel 3801
x+1 . A
1. ]x_ldx?:nﬁchcdcuw [BHd Blal
XxX+1
SW: AT | =jx_ dx

T3 afer = Bife = Vgl I .. M7 THEISE (adjustment) Fs.

— [ = [x—l_l_ 2

x—1 )(—1]dX

1
= I—de+2jde

= [ =x+4+2logx—1)+c

2. f X _ dx a7 Sl A FeT

x+3

X
X+ 3

IR HHST | =J dx
Y AT FIfC = B BIfC . TYOT AHTHISTS Bos.

N I=fx+3_3dx

x+3

= =][i:§_xi3]dx

_ 1
= I—fdx—3fx—+3dx

= [ =x—3log(x+3)+c
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2x+ 3 . .
3. j2x el Hpaar! [hHd Blel.

2Xx+ 3
2x—-1

W:WTI=.[ dx

Y T A HIfe = B BIfC . 0T HHTIISTS B,

2x—1+4
= I—f—ZX_l dx

_ I=f[2x—1+ 4_1]dx

2x—1 2X

dx

1
= I-fdx+4f2x_1

4 log(2x—1) te
2
= [ =x+2log(2x—1) +¢

= I =x+

IR T

Uy WTell [GoiedT Ao fhadT e,
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TR UFT 37T @FT dx TITFT dx
> fax2+bx+c fx/ax2+bx+c

BT UBR Hisqvard! ugd
1) U2 x2 T HAS[O1% T (1) FAfaol.

o

2) ol o1 BROITATS! JA1d UG Y ATIS o HTeled UG SRisT SATI0T TSTT .

T TE= (5% xmww)z

3) T <R TYUT HbearAT HIAE AT SUTT B,

HiSTeA ! IGTEe0r

1. f%mﬁmﬁr%m.
x“ +4x + 25
. _ dx
IR ST ] _fm ......... Q)
I x? 9T ASOTE TP 3Te.
2
= T = (5 x x AT HEII)
2
= Q?’T}?Tq?;:(%xll)
= gAaug= 4

[ = dx
T x2+4x+4)+25-4

T x+2)2+21

dx
= I = >
f x+2)2+ (V21)

—man NeE C
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dx . o~
———————— YT P A [ [hHT Plel.
]\/13—6x—x2
S HHSl [ = | —m—/— ... ... ... 1
fx/13— 6x — X2 ( )
= giaug= ( xxamgmm)
1 2
= qr-ﬁwuzz(zx(—@)
= gaaug=9
[ = dx
\/13+9—9—6X—X2
= I = dx
JZZ—(X2+6X+9)
= I = de
\/(m) —(x+3)2
—— -1 X+3
= | = sin (\/2_)+c
3 I :f cosx dx
) sinzx +10sinx+ 26
TR WHST —J cosx dx
’ sinzx + 10sinx + 26
T sinx=t .~ cosxdx = dt
- dt
] t2+10t+26
2
= AW = (5 x x AHGIOH)
1 2
= FhawE=(5x10)
=  qdgug =25

T Hbelar! [ BHlel.
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[ - dt
" | t2+10t+25+26-25

T ] (t+5)2+1

T ] (t+5)2 +(1)2

1. _{(t+5
= [ =-tan —_—
1 1

= I =tan"!(sinx+5) +¢c

TR T

T Wl [Gelod HebelaTd fHd! Blal.

dx
]) j X2 + 4%+ 5

dx
2) X2 +3x+2
dx
3) j3+2x—x2
dx
4) j\/3—X—X2

dx
5 =
) X2 +5x+6
sec?x
6) 3tan?x — 2tanx — 5
dx
7 - =
) 2x2 +3x+2
dx
8 -
) f V16 — 6x — X2

eX
9 S
) eX+eX+1
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> SR Tbed(Integration) I UHR AT A

dx [_2‘
a + bcosx

dx
a + bsinx

asinx + bcosx + ¢

TR AT UBRE Fhera ATLUGTATS! STV Wil TTqRTI= (substitution) aTgwal.

2t

. 2tanx/2
H@?«T, sinx =

1 + tan?x/2 1 + t2

1 —tan?x/2 1—t2
3MOT  cosx = =
1 + tan2x/2 1 + t2
X
t=tan(z)w
2dt
dx = >
1+t
T, sinx = ——
, Sinx = "
1-1t2
30T cosx =
1+ t2
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dx . o~
1. ——— T HB A ThHAd Blal.
5 + 4 cosx
TR WA Ol = | —&
: ] 5 + 4cosx
2dt
tan (5) =t & dx =
2 1+ t2
1-t?
H@?, COSX =
1+ t2
2dt/1 + t2

1—t%
5+ 4(1“2)
dt
= 1 =2 jS(l +t2) + 4(1-1t2)

= I=2f dtz
9 +t

dt
= I—2f32+tz

_ .1 —1(2)
= I = 2 3tan 3 +c
2 _ tan(x/2
= I = -tan 1(#) +c
3 3
dx . A~
2. ——— T IS [hAd Blal.
4 — 5 cosx
dx
342: HHS | =f—
4 — 5 cosx
2dt
tan (E) =t o&dl dx =
2 1+ t2
1-—t2
H@ﬁ, COSX =
1+ t2
2dt/1 + t2

1—t2>
4—-5
<1+t2
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dt
= [ =2 j4(1+t2)—5(1—t2)

= I=2f2d—t
9t —1

p—
Il
O N

! log<t_§>
. 1 1
1 3t —1
= I =—10g( )
3 3t+1

_ 1 3tan(x/2) — 1)
= 1= 310g(3tan(x/2)+ 1) ¢

3. jL T FAT o0 e,

3 + 2 sinx
IR WA I = | —
‘ ] 34 2sinx
X 2dt
tan (—) = t&dr dx =
2 1+ t2
) 2t
dud, sinx =
’ 1+ t2
2dt
[ = 1+ 2
- 2t
342 (—1+t2)
2dt
_ _1+t2
= I = 3 +3t2 + 4t
1+ t2
2 dt
3t2 + 4t +3
2 dt
- I = = At
3| P+ +1
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g 2 dt
3 244t 4,4
3 L e
[ =2 dt
I NG
3 3

X
2 _, (3tan_—+2
= I =—tan1<—2 )+C

IR TSI

Uy WTell [GoiedT b fhadT e,

1
]) j5—4cosx
2) j L
2 + 3cosx
3) j —_—
4 + 5cosx

1
5 —3cosx

4)

dx
4 - 5sinx

5)
6)

4 + 5sinx

7)

3 — 2sinx

—_— —— —— — —

8)

5 — 3sinx
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> TRl Wb (Integration by Parts): (Z5Rrer amar oTée)
SR u A0 v § x O HhAAIT Bl AHATA TR
fu-vdx=u [vdx— [[@.fvdx]dx
TUE u-v=v-u JUIER & FHACRIS STdl. BT Balldl Y2H HHE A0 fgdg
ELICACICICINGE
JU-tdx=1fIdx— [[£@.f1dx|dx

N

LIATE fSaATaR Getd! BHaRT 8.

4d L —aria el (Logarithmic function)
| —=% %ot (Inverse function)
A — 5% ®e (Algebraic function)
T — SoTHda %a (Trigonometric function)

E — urqisid ®at (Exponential function)
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349

LN

R ES G G RETA R

[ x.e* dx AT Aheard! fbrd Hlel.

TS | = [x.eX¥dx

9 oo Hhers T8 S B 21O Ui Id e T S[OTER e 318,

LIATE fagargamR

TIOT X T T&H UG 307 eX gAY UG A,

WTTN: HhoTel IUZT hoel

=

I=x [eXdx— f[%(x).fexdx]dx
I=x.e* — [[1.e¥]dx
I=x.e* — [ e¥dx

I=x.e*—e*+ ¢

I=e*(x—1) +c

[ x. cosx dx AT AT fhHd Bel.

JAHST | = [ x.cosx dx

WTPTET: Tbelel IUTNT Bac]

I=x [ cosxdx — j [d% (). [ cosx dx] dx
I=xsinx — [[1.sinx]dx
I= x sinx — (—cosx) + ¢

|= x sinx + cosx + ¢

LIATE faasegaR
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3. [xlogx dx IT HbaaTd! {HHd Hlal.

I WA | = [logx-xdx

WTTN: HhoTdl IUZT hoel

=

I=logx [ x dx — j [%(logx).fxdx] dx

x2 1 x?
1= 10gx7— j[;.7]dx

2
I=X710gx—%fxdx

x2 x2
1= 7]ng—z+ C

4. [logx dx AT bl [HHd Bal.

IR FHST | = [logx dx

=

I= [logx. 1 dx

WTTN: ThoTdl IUFT Boel

=

I=logx [1dx— f[%(logx).fl dx] dx

I=logx.x— j[%.x]dx
I=x-logx — [dx
I=x-logx — xt ¢

I=x(logx - Dt c

5.  [tan~!x dx a7 Sherard! fHAd BleT.

IR FHST | = [tan~!xdx

=

I= [tan"1x.1dx

LIATE faaeeaR

LIATE faawaR
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TR HbeAd IULRT sl

= I=tan"lx[1dx— f[% (tan™'x). [ 1 dx] dx LIATE faaaeem

1
= tan=ly. v —
= I=tan™'x-x f[1+x2'x]dx
1 2x
I .
= l=x-tan"'x 2fl_l_xzdx
-1 1 2
= |I=x-tan X—Elog(1+x)+c
6. [ sin™!x dx T Hbeard fHAd FBlal.
IR HHST | = [sin~!xdx
= |=[sin"!x.1dx

WTTN: ThoTdl IUFT Boel

= l=sin"!'x[1dx-— f [% (sin™'x). [ 1 dx] dx LIATE feemgam

. - 1
= I=sin"!x-x— | ——.xdx
V1—x2

1 —2X

= lI=x-sin"1x—— | —=dx
-2 ) J1-x2
. - 1
= I=x-sin 1x+§ 2V1—x2+¢

= I=x-sin"'x+V1—x2+c
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u:

TRT T

WAl fEetear HbeaTd fhHdT e,

)
2)
3)
%)
5)
6)
)
8)
9)

[ x sinx dx
[x? eXdx

[ x sec?x dx
[ xsin™1x dx
[ %% cos2x dx

J & sinx dx

Tx dx

[ cos™
[ cos(logx) dx

[cot™!x dx

10) f ~dx
1+4+cos2x
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> HHATdl UBR e®* sin(bx + ¢) 30T e* cos(bx + ¢) 3T 3
HAST [ = feaxl Sin(bX+C) dx(i)

LIATE faH1E&R, 3T sin(bx + c) @1 H2H UG 3701 e2X g% UG AT,
I = [sin(bx + c).e®* dx

T HBATIT ST T Deaet
. d , .
[ =sin(bx+c)- [eX —f {&(sm (bx+c)-feaxdx} dx

= I=sin(bx+c)-%ax—fbcos(bx+c)-%axdx

=  al=sin(bx+c)-e** —b [ cos (bx+c)e¥*dx

WTLT: HeboterdT Yegl SULNT FHeoel

a.l=sin (bx +¢) - e®* — b[COS(bX+C) - eaj—f—bsin(bx+c) . eTaX dX]

= a?l = ae®:.sin (bx + ¢) — b cos (bx + ¢) . e®*- b2 sin (bx + ¢) . e®*dx

U

a’l = e®*{a-sin(bx + ¢) —bcos(bx+ c)} — b2l + ¢ === +er oo THIEROT (i) Tod

=  (a?+b?)I =e**{a-sin(bx + c) —bcos(bx + c)}+ ¢;

eax .
= == {a- sin(bx + c) — bcos(bx + c)}+ ¢,
= [ e sin(bx + ¢) dx = %{a - sin(bx + ¢) —bcos(bx+ c)} + ¢,
a

TUT YT Hetlet YA (g B Lrdhdl.

eax

+ b?

Je, cos(bx 4 c)dx = = {acos(bx + c) + bsin(bx + ¢)} + ¢,

STRIT YeBTR SATYT YT ATSId Bleilel Fol STHT s,

[ e sin(bx + ¢) dx = fobz {a-sin(bx+ c) —bcos(bx + ¢c)} + ¢,
a
ax
Je®, cos(bx + c)dx = aze+ = {acos(bx + c) + bsin(bx + ¢)} + ¢,
IR SUFISTA ST 2 3 Tdid Heward! ed.
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3TN

39

HiSaciail 3gTgvol

[ €% - sin 3x dx IT Hhe=Td! [HHd Flal.

JAAST [ = [e** - sin3x dx

3MYTAT 3134

eax
—z{a - sin(bx + ¢) — b cos(bx + ¢)} + c;

f e?*, sin(bx + ¢) dx =
a2+ b

ATATRAT FAAT Fodoed ATIOTH a =2 ;b = 3 M0 ¢ = 0

[ = [e**-sin3x dx

2x
= I = ﬁ{z +sin(3x + 0) —3cos(3x+ 0)} + ¢;
e2x .
= [ = 4+—9{2 - sin(3x) — 3 cos(3x)} + ¢,

2x
I =el—3{2 sin3x — 3 cos 3x} + ¢,

[ e#% - cos 8x dx IT AFHcTAT fbHd Hlel
JHST 1 = [ e cos 8x dx

ATIITAT TS

eax

a? + b2

[e2X, cos (bx + ¢) dx = {acos (bx+c) + bsin (bx+c)} + ¢,

AT AT THooel YOI a = —4 ; b = 8 ATV ¢ = 0

[ = [e - cos8x dx

e~ .
= I —m{—4COS(8X+O)+8$1H(8X+0)}+C1

e—4x .

= = m{—4 cos (8x) + 8sin (8x)} + ¢,
—4x

= = e80 {—4 cos 8x + 8sin 8x} + ¢;
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u:

[e*

. cos 2x dx IT Hher! [hHd BleT.

JAFST 1 = [ eX - cos2x dx

) a=1;b=231TﬁTc=0
I = [e*-cos2x dx
= I=ﬁ{1-cos(2x+0)+251n(2x+0)}+c1
= [ = 1fe:‘l{cos (2x) + 2sin (2x)} + ¢,
= I=%X{c052x+251n2x}+c1
RRERERE)

1)
2)
3)
4)
5)
6)
7)
8)

9)

[e3%,sin 2x dx
[e5X, sin 4x dx
[e=2% sin 7x dx
[e™® - sin4xdx
[e™.sin 3x dx
[e5%. cos 3x dx
[e**, cos 3x dx

[ e, cos 2x dx

[e™2% cos 3x dx

10) Je™3*.cos 2x dx

n)

[ e cos x.dx
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L LH

> SR Hhdadl UBR 3T 3™d  Vx2 + a2, Vx2 — a2 37t Va2 — x2

QRIEAT TR WTeitel T A& ST,
2
[V +aZdx =ZVx? +a? + Tlog(x +Vx? +a2) +c
2
fmdx=§m —%log(x+m)+ C

2
[VaZ —x2 dx=§\/az—7x2 +a7sin‘1 (X) +c

a

[ VxZ + 1 dx a1 Hhatardt [HHd Her.

AT [ = [Vx% + 1dx

TITET 3T3Id
f\/xz—-l-azdx=§\/xz—+a2 + %log(x+\/xz—+az)+c
JF  a=1
[ =[VxZ+12dx
= I=§\/W+1;log(x+\/x2+_12)+c
= I=§m+%log(x+m)+c

[VxZ =16 dx IT HAFHAT! BT Hel.

JAST [ = [Vx2 — 16dx

3MYATAT 313

2
f\/ﬂdx=§\/x2_—az —a?log(x+\/x2—a2)+c
Iy a=4
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39

3TN

[ = [Vx2—42dx
= I=§M—§log(x+¢ﬂ)+c
= I=§M—%log(x+ﬁ)+c
= I=§\/m-810g(x+\/r16)+c
[ V4 =xZ dx I7 HHcraTdl fhAd Fe.

JAST | = [V4—x2dx

YT 36ad [ Va? — x2 dx = 5Va? —x2 +§sin‘1 (g) +c
g a=2

I =f\/ﬂdx
= =§\/ﬂ+2;sin‘1(§)+c

= 1 =§\/—_x2+251n-1(§)+c

[ V16 — x2 dx IT Wheard! fdbHd Flal.

| [ = [V16 — x2dx

LY 2
YT 316ad [ VaZ — x2 dx = %m +a7sin-1 G) +e

o a=4
| = [V =¥ dx
2
= 1=>V&-Z+Tsin(3)+c
2 2 4
X . X
= I=Ev16—x2+831n‘1(z)+c
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us:

[V100 — x2 dx 3T THherard fhAd Plal.
JAST 1 = [V100 — x2 dx

3MYTAT 3134
2
[Va? —x2 dx=§\/az—x2 +a7sin‘1 G) +c
F¥  a=10
[ = [V102 —x%dx
_X 2 _ o2 1_02 -1 (X
= I—Z\/1O X+2511‘l (10)+c
_X 2 =1 X
= 1 =2V100—x% +50sin (—)+c

10

WA THET

JTeAT fEeteaT HbeAa™ fhHdT e,

D xr+adx 2)  Wx+9dx

3) /X2 +36dx 4 [ —1dx

) [xZ=149 dx 6)  [VxZ—64dx
7 [VI==Zdx 8)  [V9—xZdx
9)  [V25—x?dx 10)  [V1—-xZdx
11) (V36 —x2dx 12)  [ve4 —x%dx
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> &I 4T :

T AT TTIOT ST I3 Hebiold s il STHATTHBT AT ISAR IUSISTRATS! i

HeedT 37Ted.
1) fu-vdx=u [vdx— j[%(u).fvdx]dx+c

2) [logxdx=x logx—x+c

ax

ax - _¢
3) [e** sinbxdx =

[asinbx — bcosbx] + ¢

ax

e
a2+ b2

4) [e cosbxdx = [acosbx+bsinbx] + ¢

2

5) [Vx2+a?dx = %Vx2+a2 + a7log(x+\/xz+a2) + c
2

6) f\/xz—azdx=§\/x2—a2 —%log(x+\/x2—a2)+c

2
7) [Va?—x? dx=§\/a2—x2 +a7sin‘1 (E) +c
a

8) [eX{f(x) +{'(x)} dx =e*-f(x) + ¢
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> 3ifeld quTicsia Hebate (Integration by Partial Fractions): (ZERrer aer arfstaer fhaer)

[OTRRIT HeTd Tehale des Abl.

IMIITAT WTeA T TS UBTR Hied 31Ted.
Tgd -1:
SiegT STYUTTHTAT B3Ial e (non- repeated) 31{01 T (linear) T2 STdTd:

P(x) A 4 B
(x+a)(x+tb) (xta) (xxb)

Tgd — 2:
Siegl YOTiBreal Bgiel (denominator) THWEE Yavrad! STeied UeH (repeated

linear factors) 3T&qTd:

P(X) _ A1 + A2 + A3 + + An
xfa)  (xfa) xfa? (xta) (x£a)n
Ygd — 3:
Segl AYUTieTeAT BTl STadd o USUTR HT{0T GerTeril A0 §udl e SR
P(x) _ Ax+B + Cx+D

(ax? +bx+O)(px2 +gx+1) (ax?+bx+c) (px%2+qx+r)
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PRI EC GRS
1 . a
1. j dx T b ThHAd hlal.
x(x+1)
3ae:  HHST | =j
x(x+1)
A B
B I =f|:—+— dx..................(i)
X X+1
1 A B
=—+4
x(x+1) x x+1
= 1= AE+1)+BX):-weeeeeee (i)

A8, x = 0 THYBROT (i) e &l

1=A0+1)
= A=1

B {1, x = —1 JHIHOT (ii) e 34T,

1=B(-1)

I :f[%_x-il-l]dx

1 1
=4 I = ;dX—fde

= I =logx—log(x+1)+c
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+1 . o
2. jx— dx AT Ah AT [hHd hlal.
(x+2)(x+3)

Xx+1
x+2)x+3) X

= I = f [ A + B ]dx..................(i)

X+ 2 X+ 3

3TN WTI=[

Xx+1 _ A n B
x+2)(x+3) x+2 x+3

= X+ 1=AKX+3) +B(Xx+2) oo (i)
A 9IS, x = —2 FHIEBOT (i) 7L .
-1=A(1)
= A=-1
B WTel, x = —3 FHIHROI(ii) 7L &T.
-2 =B(-1)

= B= 2

THIBRT (1) T,

I =J[X:-12+x-|2-3]dx

1 1
= I__fH_ZdX+2fH_3dX

= [ =—log(x+2)+ 2log(x+3)+¢c

= [ =2log(x+3)—log(x+2)+c

X . .
3. ———— dx qT Hebetard! {hAd BlaT.
x“+3x—4

X

XZ+3x—4-dX

3TV WI=[
=

[ = X
T x+HE-1
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A B .
= I _f X+4+X_1] dX"""""""""(l)

B
x+4Hx-1) _x+4+x—1

= X=AX-—1) +B(X+4) e (i)

AN, x = —4 THIBT (i) 7e Sa.
—4=A(-5)

= A=4/5

B HTeY, x = 1 HHIEROT (ii) AY 4.

1= B(5)
= B=1/5
THIHROT (1) T,
4/5 1/5
I _f[x+4
4 1 1
= l=3 Efmdx

= I =§log(x+4)+%log(x—1)+c

2x+1 . e

4. j dx T HAB AT TRHAT Plel.

x+1)E+2)(x+3)
: — 2x+1
A HHST | = T DT DT dx
A B c .
= I —f[X+1+X+2+X+3]dx---...............(l)
2x+1 _ A B c

x+1)(+2)(x+3) _x+1+x+2+x+3

=  2X+1=AE+2)E+3)+BE+1DE+3)+Cx+1)(x+2)eeeeeee

A9TET, x = —1 THIHRT (i) 7Y &T.

—1=AM(2)

- (i)
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= A=-1/2
B ¥4I, x = —2 HHIHT (ii) 7 SaT.

—-3=B(-D()
= B=3

C |18, x = —3 JHEROT (i )FE .

—-5=C(=2)(-D
= C= -5/2
TJHIEROT (1) T,

L= J [;-1%/5 X -|3- 2 5/2] dx

Y TPV (RN

= | =—%log(x+ 1)+310g(x+2)—%10g(x+3)+c

X

e . a
S. j EETWETES dx T HPATH! TRH Blel.

: _ e
e 9EST | _f—(ex—l)(ex+1) dx

sar eX=t . eXdx=dt

_ 1
I _f(t—l)(t+1)dt

1 A B

(t—1(t+1) t—1 t+1

=  1=A(t+1) +B(t—=1) e ee e (i)
ARt = 1 THIBOT(ii) e &

1=A(2)
= A=1/2
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B T8I, t = —1 JHIHROT(ii)HE &aT.

1= B(-2)
= B= -1/2
JHIFOT (1) T,

1/2 1/2
I _f[t—l t+1

1
= I—zft_—ld —‘fmdt

= 1 =%log(t—1)—%log(t+ 1 +c

= I=_l g(2z+1)+c

(2 + sinx) (3 + sinx)

COSX N .
6. j dx IT Hhorarn fhad Hrer.

COSX
2+ sinx)(3 + smx)

31X ?TH\_)'ITI=J

&ar sinx =t ~ cosxdx =dt

1
I _f(2+t)(3+t)dt

1 _ A B

(2+t)(3+t) = 2+t+3+t................

= 1=ACB + t) +B(2 + t)er-eeveevee
ATTEN, t = —2 THIROT (i) 79 &dT.

1=A(D)

= A=1

B T&Y, t = —3 HIBROT (ii)7e &aT.

1= B(-1)

(i)
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= B= -1

JHIHROT (1) T,

I _f[2+t 3+t]dt
= I—fmdt—j

—log(3 + t)+c

= [ =log(2 + t)

= I =log(w)+c

3+¢t

2 + sinx
3 + sinx

= | =log(

1
3
) J Gt De—er &

5) X+1

xX(x2% -

sec X

9)

(1 + tanx)(2 — tan x) dx

2x—3
7
) J -1)(2x+3) dx

TR UHHT

U Tl [Gotedt Hhaerd fhad! HTer.

1 — 4
) x+2)(x+3) X

3x—2
2 - -
) _[xz—3x+2dx

2x% + 5
4
) f - Dxr e X

6) f3x2+2dx

x3 —x

dx
8
) f @~ Tog ) 2logn - 1) &

2
10 sec”x
) f (1 + tanx)(3 + tanx) dx
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Uy h-R
fafsra e

(Definite Integration)

(TRR= =dmwrem)

19 fAfa asaq (Simple Definite Integration)
Afa doa ﬂ'UT‘ilﬁ (Properties of Definite Integration)
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gcd
(Unit —Il)
RIECREZSE]
(Definite Integration) (A= TERI9T)

31aTehH SR (Course Outcome)

Sfftrifen! Feith Tren Arsfauardt Figd Heer arR

Tgifares fR1e01 URUIM (Theory Learning Outcome)

2.1. g dehaddar SMURd Jarer0l drsdl

2.2. ediea grwd fARIR0T exvamet fAfd Teamre Jored amoRT

iy (Introduction):

AfYd Ahera Sudie T, T3, siftaifAet sardt fafdy aard Iuged aire. I
S{TYUT ATEAT T ST @It SR &hes, T agh 3107 YW S &5, GH b
T &Fthos IO URYHU gtk QMY

Y 3TYUT WIAAYHTO - SR ST HRUMR STBId.

1) FHiga Jwas
2) g Jwaswr Fag il Iarg o

3) fAfEa Jwad IudeH (Only for Tutorial)

1.1 3T Tba (Definite Integration): (3FER= =H3rem)
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TAST y = f(x) T Had Bl (FSAANRNEE y = f(x) AT ) [a, b] FEd AT A0
Jf(x)dx = @(x) + C HT AT Bk P(b) — P(a) T x =a d x = b AT AGIGHLTA

f(x) o el dwees orar.

b
f f(x)dx = B(b) — B(a)

Hisdoici] 3g1g0!

3x—2

2
1. eﬁm:f ! ax
1

2

dx

3d¥: HHST I=f 2

1

2
_ [logBx—2)
= I_{ 3 }1
= 1=3[log(4) — log(1)]
1
= I=§log4
1 1
2 eﬁtrr:J > dx
_11+x

1
R W 1= f L dx
1 1+x
= I={tan™? x}ll
= I=tan"1(1) —tan"1(—1)
= I=tan"'(1) — [-tan"1(1)]
= I=tan (1) + tan"1(1)
= I=2tan"1(1)
TC
= [=2- Z
I
= I= >
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1
3. QﬁUT:j ! ax
0

4 —x2

1
3¥: HAST I=f - 2dX

0 X
1 1

- I=f (2)2—_)(de
0
1 2 +x\)! . dx _ 1 a+x

- -fHesE) - | 225 - e (22) 4

i) ()
= I= %{log(B) —log(1)}

= I = %log(B) log(1) =0

1
4. eﬁm:f ! dx
0

1 - x2

1
1
JaY: HHST [ = ——dx
L V1 —x2
= I={sin"1x}}
= I=sin"'1-sin"10
T
- I = E -0
T
= I = E
log2
5. omm [*%7eZdx
log2
e WA 1= %% e dx
2% log2
= 1={5
N _ e2log2 _ o0
B 2
elogt—1  4-—1 lo
= > > e X
3
- I = E

60| Page



Applied Mathematics (312301)

IR U T
U Tl gt feadr ofe.

]) ‘fz dx
0 3[(2+5%)2
16 1
2) f (V- 5) o
4
1

1-x

9 | e
0

4) f133\/§dx

e
dx
5) ]
0 2-3x
31
6) j—dx
, X
? dx
D | &
4\/x_:“
8) flzlogxdx

“ 4
X
.
0

g
10) j o dx
2

TC

z
W | e

11 dx
12)f

2 2xX+11
13 4 dx

) 2 2xX+3

2T
14) [P (5sin® pt — 3 cos pt) dt
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> Properties of Definite Integration: (STT=1sT AF SThide SER9)
1) afaf(x)dx =0
2) [Pfdx = — [ f(x)dx
3) fab f(x)dx = fabf(t)dt - fabf(s)ds e
4) [ fdx = [f)dx+ [ fx)dx ;a<c<b
5) [ f()dx = [ f(a + b —x)dx
6) [ f()dx = [ f(a — x)dx
7) [P e0dx = [ () dx + [T f(2a — x)dx
8) 7 f(x)dx =2 [ f(x)dx SR f(x) ¥H BT 3 (if f(x)is an even function).

9) [° f(x)dx =0 SR f(x) faw" el 3 R (if f(x)is an odd function).
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Higdeleil IGTge0l

TT
2 Ccosx
Lo fo e
I
2
IR FHST 1=f — - (i)
0 COSX + sinx
a a
fo f(x)dx = fo f(a — x)dx
I
2
[ = cos(g—x) dx
A cos(g—x)+sin(g—x)
T
2 sinx .
- I_J;) md){""“""“(ll)
THIERT (i) 3Tfor (i) RISt ot
T I
2 cosx 2 sinx
ZI_L cosx+sinxdx+j;) cosx + sinx

T

2 cosx + sinx
= 2l = | ———————dx
o €OSX + sinx

= 2= [zdx
= 21=5-0

T
= I—Z

T
2 1

2. AT f—dx
01+tanx

T

2
: ! J;) 1 + tanx X
T
2
_ dx
= [= sinx
0 cosx
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T

2
- 1=f O e ()
0

cosx + sinx

foa f(x)dx = foa f(a — x)dx

f 7 cos(Z-x)

I = = e dx
cos(— - X) + sm(— - X)

0

2 2

N I=Ligmj%dx'""m“"(ii)
THIERT (i) 30T (i) RIS ot

T T

2 cosx 2 sinx
21 = ——dx | ————dx
cosx + sinx cosx + sinx

0

T

2 cosx + sinx
= 2 = | —————dx
0 COSX + Sinx

0

= 2I= [2dx

2
3. Qe f&dx

tanx + cotx
0

T

2
I GHST 1:[ ta¢(1X............(i)
0

tanx + cotx

[P E0dx = [ f(a — x)dx

Y L N
T wnC-x)+cotF-x)
0

cotx .-
1 = —_— cee see e e
1 J;) cotx + tanx dx (ll)

S
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FHIET (i) 3Tfor (i) RISt ot

T e

2 tanx 2 cotx
2l = fO tanx + cotx dx + j;) cotx + tanx
s
2 tanx + cotx
= 2l = fO tanx + cotx dx
= = [Zdx
T
= 2l = 77 0
T
= [ = Z
/2 d
X
4 Qe L 1 ++/cotx
IR WA = " _ax
o 0 1 + vcotx
/2
= I= dx
14 Y05
0 Sinx
— [= /2 sinx
o o Vsinx +ycosx X
Jy £(x) dx= foa f(a — x) dx
sin ——x
) dx
\/sm ——x +\/cos )
N [= /2 Jcosx
- 0 vJcosx + Vsinx
THIEROT (i) 3ot (i) SRisT ot
/2 JCos% /2
X
2] =

dx
Vcosx ++/sinx

-+ (ii)

\/SlllX
Vsinx +\/COSX
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_ o — J“/Z{ COSX 4 Vsinx }dx

0 Jcosx + Vsinx = Vsinx + +/cosx

— 2] = /2 vsinx + vcosx X
o 0 vcosx + vVsinx

= 2I= [2dx

T
= ZI_E

L
Y s
X
5. j s rvox X
TN THST I—f4— VX"'SdX(l)
o Vx+5 +V9—x

foa f(x)dx = foa f(a — x)dx

= f /(015 dx
V@E—x)+5+/9—(4—x)

=

[=1]= fo ﬁiﬁdx (ii)
THIEROT (i) 30T (i) RISt oy

21 = f_ws dx +j
0 VX+5 +v9—x v9 —X+\/X+
4

21 vX+5 +v9—x

————UX
0 \/X+5 +vV9—x

= 2= f04dx

l
N
Il
o~
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7 3
) Vx
6. QMEIT: fo = +mdx

7 %
X
3dR:  HASI I—.[O —3\/§+3_7_de

foa f(x) dx= foa f(a —x) dx

I = j7 V7= dx
= 3 3
0 V7—x + J7—-(7-%)
7 3
V7—x
fo V= + 3R (D

THIHROT (i) 31for (i) SRSt ot

S - S i
B 0§/§+37—XX 03\/ﬂ+§/§X

7 3 3
VX 7—X }
= 2= V
L{S&#Wm-'_%mﬁ& :

73 3
VX + V7—x

= 21 = —d

,[;) %/i+3\/7—x X

= 2= f07dx

= 21=7
= 1=Z
7. jv—wﬁ
I OEST [ = 5— VS_XdX............(i)
’ )y x=2+/5-x

|17 fdx = [ f(a + b — x)dx]

- (D)
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[ = J5—(5+4—-x) <
)y VE+E—0—4+5-(G+4-%
> VX — 4
- I = s mdx............(n)

TR (§) ST (if) ST ot

jvr+m ,fJwa_d

SEEE R,
y a5 —x

U

= f:dx

[

—
Il
N
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TR I
U9 Wl etear fawar .
r
]) 2 vsinx _ dx 2) f Vsecx
0 vcosx + vVsinx vsecx + +/cosecx
3) j secx _SeX ix 4) f 2 tanx dx
secx + cosecx 0 1+ tanx
n n
5 2 1 6 2 dx
) -[0 1+ +tanx dx ) _[0 1+ cotx
n
7) 8) 2 dx
1 + 3/cox 0 1+ Vcotx
3
9) dx ]O) ' cosx dx
n 1+ tanx n 3Ycosx + 3/sinx
6
n n
3 dx 3 dx
N —_— 12
) T 1+ 3\/cotx ) T 1+ +cotx
6 6
3 sinx 3 4\/sinx
13 _ 14 _v>as
) JE sinx + cosx dx ) m 4\/sinx + %/cosx dx
6 6
a
Vx
SR Sl 16 —_— v
Jl s X ) o VX +va-x dx
7
Vx Vx
17 — 18 —_
) fo&wmdx ) f N
19 VX 20
) fl Fvio s ) f e
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Applications of Integration is only for Tutorial.

2. Hebolard SUATSI (Applications of integration): Only for CE & ME Group
A) g9%s
THAETAIA &5 < ( Area under the Curve) (T s=7 &1 #=2)
B y = f(x), x —318T VT BT x = a 3T x = b =AT FATGHENA GoThes
dPe= A= [y dx
=  §IwB= A= [ f(x)dx

> G IhdETeild &3 : (Area between Two Curves) (T fazdis z %52)

SRAE y, = f;(x) ANy, = f,(x) 34 &g A(x = )30 B(x = b) TR BGd A TR

JehadTeilel SiPhS Wlailel THTOT 31d.
b b
SAhBS= J, f100 dx — [ f,(x) dx

=  &%3=A= {0 — ()} dx
Hcilel 3THR T odT:

1. Circle: ada

(0.2)
T

X2 + y2 = a2

(x=h)? + (y — k)2 = h2
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2. fa9d (Enipse):

Y
Minor Axis
(0, b)
/_\Major e
X
(a, O)V’/(a, 0)
(0, -b)
3. 39 (Parabola):
Y Y
0 A 0 A
y2= 4ax y2=— 4ax
Y Y
0
X
X
0
\
x2= 4ay x2=—4ay
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Tisdeiell 3gT80l:

1. X-38Hg x=0dx=39dady = x? I ThAGTed GBS ATHT.
TR MBS = A = [ ydx

=

=

=

A =f03X2dX
3 3
= f3
370
A=Z
3
A = 9 T TP,

2. X-3gWE x=1dx=3Tdy=x> J ThdETcilc] &THS ATH.
IR W=A=f;ydx

=

=

=

3. X-—-3&Wg x=1dx=3Tdady = 3x? I Thd@Taild &A% ATHT.

A =f13x3dx
-
47
34_14
A =
4
81—-1
A="-
4
_80
T4

A = 20 TRT Thh,

TR GAE= A = [ ydx

=

U

U

U

A=3f13x2dx
3)3
A= {X_}
31
A=33-13
A=27-1
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4, X-INEx=0dx=4Tdddy = x J qhIWTI &5 AT,
TR SAEF= A = [ ydx

= A =f04xdx

0
16

= A_T_O
16
= A—?

= A = 8 URYT kb,

5.  Wberedl SUART &% x2 + y? = 9 I &b AT,

I TGS THBOT x2 + y2 = 9 31

= y?=9-x?
N
.. IO SFEB= 4 x A [aqeTeAT T Tqater T /

= A:4f03ydx -— o ey
= A= 4[03\/32—X2dx \/

2 3
= A= 4{%\/32 —x% 4+ —32 sin™?! (g)}
0

[VaZ =xZ dx =§m+a2_zsin_1 @
= a=affo+Lsin )] - 0 - s ()1}
= a- B
SR

= A =97 IRTUFHS.
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. X2 y2
6.  ThoTd AT IUFLT Heeel Ty 1 faga < &we <.

XZ
gae faogm 9 wew — + = 137T8.
2 2
y _ x
- b_2 1—a2
y? a2 — x2
= §= a2
2 _ b, 2
=  y =7@ —x9)

a

T &Ths=4 [y dx
oY
= A =4x b;f;l\/az—xz dx
2 a
= A =ﬂ{£\/a\2—x2+a—sin_1 (5)}
a (2 2 a

0

l

2
JVa? —x?dx = XE\/aZ - x% + %sin‘1 (g)

= = %{[—m + —sm (g)] - [0 + a?zsin_l(o)]}
= 4?{[ —sm 1(1)]}

4b aZ m
= A=TXgXy

= A = mabdg TP,

7. y2=x3Uly = x IqTTehd Wleilcl &b <ATHT.
Ie: foetel THtBROT
Y2 = X e e 1)
Y= Ko 2
= x & THYBOT (1)7ed a1
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= x(x—1)=0
= x=0,x=1

o2 = [ 3, - y2)dx

JAST y; =+vx and y, =x

A= fol(yl - YZ)dX

1
2
~ -2 -]
2 20
2
—20y3p -2
= A 3(1) 2 >
2 1
=  A=373
= A=, W
8. y=x%3Uy=x 3T IhdDTeIe STHS AT
I ot Tt
VAP GRITEITRS (1)
V=D SRR )

= x2—x=0
= x(x—1)=0
= x=0,x=1

a2 A= [ (1, )i

ST y, =x%2 and y, =x

N\

—=-X 75| Page



Applied Mathematics (312301)

A= fol(}ﬁ — y2)dx

= A= fol(x2 —x)dx

311 211

= =[5 -[5]
3l L1219
1

1
= A=3-3
2—3
== A—T
-1
= A= A

1 LN
= A=1 I ThE. STE AgHIT U 34,
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TR I

1) x—3APEEHRIx = 0dx =nW&ady = sinx I ThABTATA &S AT,
2) x—AHFMEHKIx = 0dx =nTdddy = cosx I ThABTlT &hS AT,
3) x—HHREHEx = 0Fx = Ty = sinx ¥ THITA §hes offe.

4) x—AHHEHRIx = 0dx = 1Ty = e I ThdPTale &S AT,

5) x—3AHWEHLIx = 1dx =3 Wady = 2x + x? T ThAWTH I &S ATHT.
6) Xx—3JYUWEHRIx = 2dx = 6 Tdad y = 8x o VT Wclcl GBS LT,

7) Hboadl IUIRT B x2 + y? = 25 GBI &S AT,

8) WFcTedT IUAPT Foe x2 + y? = 16 GBI &S AT,

9) x2+y?=a’ATAJer &% ¢ mr? ATE § Mg .

10) HeboTadT IUTRT Boel 4x? + 9y? = 36 TAgad &5t AT,

1) Qiao—«iammiﬂﬂaam£+i'—z= 1 fage gawes Q.

25

12) y? =x? (2- x) T4 (Loop) T &tk AT,

13) y? =2x AUy = 4x IT THAVTATA &S AT,

14) y=4—x? 301X — 38T T IhaSTilel GBS ATHT.

15) y = 4x — x? 301 X — &1 AT ThaBTailel &bes AT,

16) y? =2x 3MfUix—y = 4 Ireil fasifeia &b i,

17) y? = 2x 30 x? = y It fAeifeia &awpes <.

18) 31=Rd (parabolas) y? = 9x 3101 x? = 9y ITeil fadifeid FBeict e <ife.

19) 3% (parabolas) y? = 4x 3701 x? = 4y I [Aeftid Feiel &TBS e

20) 3=a% (parabola) y =x?+ 1301 WMy = 2x + 1 I Hdfd Faa 5w
QeI

77| Page



Applied Mathematics (312301)

> URYAYE "9%e (Volume Of Revolution): (FTeT® AT TAT2)
y = f(x) ¥ [a,b] 7Ed URMINA Betel Tdd Bl 316, y = f(x) , X — 3781 AT BT x = a
AMOT x = b AT BH AB F FoicdT S5t THeoT=aT URYHYR % § WTellel THTO
9.

b b
V= nf yzdx=1tf {f(x)}? dx

1?

x = f(y), y - 3181 370 Bl y = ¢ 3N y = d, BT LM F Beredl ganiiadl ot
TRYHUT TS § Fellel THTOT 3.

d d
V= nf dey=1rf {f(y)}? dy
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Tisdeiell 3gT80l:
1. ®RIix =030 x = 7 P x — JHATA y = 4x & &7 {ega 3 Beedr
iFd URYHYT I Tehes fTHT.
. — (P2
IR AF V=m yidx gmly
= V= nf07(4x)2dx
0 ki
= V=Tt><16f07x2dx = =
X37
= V=16n[—]
31o
= V=2C[7-0
= V=-2"[343]
= v=2221 mues

2. Tk y = 2sin3x, x —37& 30T Bl x = 0,= m/3. ATl x —3NeTiad! feoar

B AT uRyHuT e gethes ot
TR AT V= afy’dx

= V= nf§4 sin? (3x)dx

=  V=4n ff (5= ax

= V=2n{[x- Si“:"]f

= V=o2n[f- T oI

= V=2rn[z-0|-[0-0]

= v=2n(5)

= v="wrves
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3.  S@ITh x2 + y2 = a? AT x-A&Mad! fRoTgR &5 TR Bl @l TRYH0T U b
QM.

IW:  IGBM THIBOT X% + y? = a? 3ATe. -~ y? = a? — x?

SR qBTAT X — &R TGS x — J&EEA el THe Y, Ul U daR beled
3T I & 378
V= T[f; y2dx Y

= V= nf_aa(az —x?) dx

Y f(x) = a? — x* FH 3L,

Ca0) i 0

Tatera et Fend oA g1

f_aa f(x)dx = 2 foa f(x)dx T f(x) TT E.

= V=2n foa(a2 —x2)dx

=  V=2n[a? foa dx — foaxzdx]
3
= V=2T[ 2[X [ ] ]

=  V=2n|a?a—0]-1[a? —0]]

a3
= V=21Ta—?
3_,53
= V=2n 3a a]
3
[9,3
= v=2m|&
| 3
3
= V=" udwEE
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4. P x = 0dx = 4 3TN x —A&Hifawdl y = 3x / 4 2T ¥FAT x —37g7wIadr fege
I BT AP TRYHAUR Tehes e,

I IPal I, WMy = 3x /4, x —AH&THIE! TUaTet STTAT 20 qaR erar 7ot 42
AT 7AIgTx = 0dx = 4 308,

3 B
NT oA
V=T[faby2dx
0 . 4 Al(4,0) %
* 2
= V=21Tf (%) dx
0
_dm 4 2
= V—160x dx

4
91t [x3

- -
16|31,

=  V=30[43 -0
16

31
= V= 16 [64]

= V=12 t 9Uq Thd
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TG 99a
1) y? = 8x 3TVl x —3&MTEed x = 2 B W faf2id wwa Hasfdaa aRy=orR aawes efter.
2) y? = x(x — 1)%= YHOT x-3eIiiadl fodet 3 dT , g AP, TR Beedl TRYHT

U a5 Q.
3)BRly = 0dy = x THE x = 4 I AT x —H8IHIEdT T IeqT Beded
IR URYHOT T Tehes QTHT.

4) y—a&r%aqaf&rﬁﬂﬁﬁqﬁz—z+i—z= 1 =41 YOt yHuTgRR Hosdeean afeysor
T I ATHT.
5) x-a&rﬁnﬁﬁﬁwz—;g = 1 =47 |YOT YHUIGR [HEaeedl TRYH0T U Hethed

QMVHIT.

6) TP ay? = x%(a—x) o YHOT x —H&AT Hidgdr !, IS TR FTededl TRYHAT
YT elthes T

7) X = 2dx = 4 TIdAT AR T b 9x2 — 4y? = 36 AT ThadWTdlel &3 {heda

TTH il URYHOT Y Helthe ATHT.

8) 3feeRd (parabola) y? =4ax, x = 0, y = 0, x = ad =T x —3Nef=AT adt

ToeoTIgR &1 TR i AT URYHOT U Yeithes QMHT.
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fAfRad e SuaeE
(Application of Definite lintegration)
For CO / EE / EJ Group

1) WA IRMERT fFAT (Mean Value of Function): (¥ 32 ST Tarer)

g TmanTer aTuR S AR IRRRT fhHd Hredr Ud,
SRBA y= f(x) dx AT a A0 b AU HIUATe! [bHd AT Adba HRal Id

3 R B! TR fhad HTevard G GiefiayHTol:
Y OF ¥ s OF ¥y = —— | yelt =——] f(x)dx
" b—aq b—a.
e
1. BDIufirdia ®d sinx, cosx 8 FadeIicies W SRIA I BIaE 27 3e.
2. BT B sinpx , cospx & FIIGHIRG d SR SfeT Hrenash T=2?ﬂ

3Te.
T5UH T Sraradi Radeiicrs were TRIERT fbid HTeuar 3 Wiy

—_ b b
Y OF ¥ pean OF ¥ = %J ydx = %J f(x)dx

Hisfade Sgrevor
1. Bd y=4-x°, [0.2]913 IR fbad el
S feden ®wa y=4-x2, [0.2] A& -.a=0, b=2
1aiydx

Y"’leal’l =
1 2
=——[4-x"dx
2-00
l 2 2 )
=—[4]dx—[x"dx]
270 0

l 2 2 )
=—[4]dx—[x"dx]
270 0

1 :?
=— 4x§—x—

2 30
:l{g_§}

2 3

2. WA ] =10sin1007 Ul Hraae A3t TR fhAd Hier.
IW: A B 1 =10sin 1007
Y p=1007

BARIFEER T = 2% - 27 1
P 1007 50
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T
1
Y mean = ?E';]dt

. 1/50
= [10.sin(1007)r
— 0

50
- 500 —cos(1007)
1007
—COSﬂOOﬂXAlJ — cos0
= 500 20 _
1007 1007
- 500 —cosZﬂ_+ 1
| 1007 1007z
=500 __1+L
11007 1007

=0
2) Tl JTTeAT TRIIND TS (Root Mean Square value- RMS) (72 HiF Tha < 9o7)

SRBA y = f(x) dxATa A0 b AU HIVATe! b Hc TS Abar HRal Ad
3R TR AT AT RN T (RMS) BTG I BT

b T
Yr.m_s. :\/ ! Iyzdx = \/%J‘yzdx , T aslﬁllam
0

b-a-,
Trsfaore STl
1. B f(x)=x>, 1< x<3. 13! Hared auiedl IRIRE i Hd Hlel.
IR AT BT y= f(x) =%, 1<x<3. AT ~.a=1,b=3
Yims = ! ?y%h ....... (n

b—ax

qY, ] = }y2dx = }(xz)zdx

3
= [x*dx
1
5 1
_242
5
THIHRI(1) T,
1 242
R b S Y - )
Yr.m.x. 3_1 5

2. TP gUl HIa ISt Taidt UaTg i = 10sin 507 T AVl IRRRIA TS HleT.

I : AT B i =10sin 50
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sin pt W@EHI aﬁﬁfﬁ, p=50x

waEeEERre X 27 -1
P 50z 25

311dl, % = (10sin 5077’ :1005i11250721f:100[ =50(1- cos1007)

l.T
oms == |dt 1
Ve IT! (1)

1—c051007rr]

1 1

3, 1= [50(1- COS1007m)dr =50 f_[mj s
“ 1007 )|,
:50 i—o]_ 1 Si]_l IOOEXL]_SH].O
[\25 100z 75
- o |
=50 75 100 {sin 47 —sin 0}
L2 3
1 . |
:50[2_5] +sin47 =sin0 =0

fg fdoua (A eI®, v,,. = %xz =50 =52
25
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9 UYEd

1) Bd y=e", 0<x <5 I3l WRERI fhud drel.
2) Bd y=3+2x, 0<x <2 Y3l W& fhdd Hrer.

3) Wd y=gcosx+bsinx, x=0 d ng TSI IRERT fhAd Blel.

4) UDI YUl Hraraeiadl gaidi Udig 7 = 5sin 2¢ dl GRERT fdhid S1al.

5) Bd f(x)=+ , 0=x <2 I3 o=l §1i=H1 SRERH 91igd $lel.

6) Bd f(x)=e" , [0.1] AT HUTHIST BelT=AT aTTeAT SRIERH T BIGT.

7) Wd I=3sin2¢, =0 o ¢ =7 HI3! BaTAl I TR Y BIaL.

8) Wd y=asin pt+beos pt, =0 d +=27 G BaATA AT W T
Pl

9) Wdl y=acos pt+bsin pr Al y=rsin(pr+a) T EUII Hdd DR Ao r=0d

¢ = 2 18t elTeaT Tt IR T e Brel.
D

86|Page



Applied Mathematics (312301)

Unit-Il|

et THIEI0T

(Riferrt zgem)
(Differential Equation)
fa@mre wftaeor Sideqa (Concept of Diff. Eqn.)
Tt TR Fifed, HIl 0T T
(Order, Degree & Formation of Diff. Eqn.)

Tawas weitaom T
(Solution of a Diff. Eqn.)
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T2 3 ( Unit -I1I)
farsersr @< ( Differential Equation ) (FRw¥ferrar zzem)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

> fawa feat (Course Outcome):

T FITCART AT TIH FIfeo (e g [ty agdt araes grefam,
> HEwtAeIt (Unit outcome):

o) ferfarer forsheten FeTaReoTi=t FITeaT Sior FHrfe eTreror.

F) FATAT ATHATTRT THEATHTST [ATae et T o= 9 .

%) 97 {9k FTAT=AT (Variable Separable method) =T aT9< & fSFereh
TR Tt
T) YuTers fadas THfiwwor (Linear Differential Equation) F=ama< smemfa fAsweres
TR Freter.
T)TaTe fardas gHrweor (Exact differential Equation) T=ama< sirema A
T Tt

>TEATIAT (Introduction):
AT foaT, [Atarer srteraifEeh g, i, sty T AT ST STqaanT a0
TS oA Aot aforser wgursy fAeetsh e,
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8.2

8.R

faheTeh THTHRUT Hebeddl (Concept of Differential Equation):

AT

QTG THIEROT SqTed fddbctss fhar fdware ST iam THaer oie JTell [dders

THTepeoT urard. (D. E.)
TR a) ¥4 (2)" -y =0
b) x2%+ x(%)z +y=0
PIfEHT, B 0T fieheres T TeeoTY fAfHd:
e TRt BIfewT (Order of Diff. Eqn.): (3= & R formre Tahem)

oo o

fGaiea fdsdeted THiEwd (Diff. Eqn.) fdwawm I=Tdq HifewT (highest order of

derivative) TUTSId fdeheTcs THIBROTIT hifehT .

faepetes THIBOTT BIfe (Degree of Diff. Eqn.): (fRft sitw e formr zem)
e fadetes wHtEwoa (Diff. Eqn.) fawaewmear 3=an sifedar (highest order of

derivative) faderi® (index) U fadhcted THIFROMET Bife T, A T [dbeies
TaepeTes ROt fAfHdY (Formation of Diff. Eqn.): (FTHe st fRwfarer zgem)
STfotdtaess, (Mathematically) et H&del Wdfdd Iciel THIGOMG  HIOTATE!
fRIie™ (arbitrary constant) faelius (elimination) %< fddcis FHBOTHT

fafHdY (Formation of Diff. Eqn.) &t 335 2.

Tol HEALl HeTtd Telel HHIBRONA ST T [RATh e % AT {deholes FHIOTHT
PICHT TF A, Tl TSI HefUd IR THIBRONT SR giel (RN Il a2
T THIROTE HITEHT e ST,
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Higfdee IgTE0r

1) el [dbeid JHIBROT! BifedhT 0T Hife ATHT:

)—+3(dy) —6y=0
IW: BREH=2;BIC=1

b)——3 ~+6y=10
IW: BReH =3 ;Blle=1

) 2 (L2) +y(R) +y =0
I BIRH = 2 ; B = 2

3
d?y dy) /2
d dx2 (y + dx

I Qiee! IS O U
(9 -+

PICHT = 2 ; BIC = 2
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dx2 dx
MEEISeENRET]
2
dZy _ dy 3
(F) =1+(3)
BIfCHT = 2 ; BIfC = 2

2) y=mx I [dbcs FHIEOT (Diff. Eqn.) TOR &,
THIHROT (i) A U TRRi 31Tg. RO T I fawata (differentiate) F.

= %=§ FHIGROT (i) Tt m w1 o Zrepe.

dy

—1 —_=
de y
dy

f—1 _—— =
de y
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3)

4)

5)

y? = 4ax I fAFHcs THE0T (Diff. Eqn.) TR .

: TGolol: y2 = dax o voe v e e (i)

THIBT (i) Hed T TR 31Te. TUA T 9ol faebera (differentiate) #%.

2 - .

= Zyd—i =L THIBT (i) T 4a < AT T,
dy _

= 2x o 0

x% = 2ay I fdberes FHBwT (Diff. Eqn.) TaR F.

THIBOT (i) el Ueh RN 37T¢. U Th 931 fdberal (differentiate) &,
_ 2,
2X = ZadX
2 N )
=  2x= XV% THIROT (i) Il 2a Y TebAd 2T,
—
= 2y—xdX
dy —
= xgi—2y=0

y = asinx + bcosx I fdetss FHIHOT (Diff. Eqn.) IR &

ﬁﬁﬁ: y = aSINX + DCOSX sev ereeevenceeans (1)

THIBROT (i) el i (RARI 3178, V[ g1 a1 fawbaral (differentiate) &%,

= acosx — bsinx
= —= = —asinx — bcosx
X
= —(asinx + bcosx)

Y= —y  Hleer (i) 9
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6)

7)

y = Ae* + Be ™ I fdeeies THIHT (Diff. Eqn.) 78R &

ool y = Ae* +Be X vvvinen e ()
THERT (i) 7ed i fRRIF 3ATe. U g1 98T bl (differentiate) .

=

d

d_z = Ae* + Be™* (1)
d
d—z = Ae* — Be™*
d?y _
oz = Ae* — Be X(—l)
d2
d_x}; = Ae* + Be™*
d2 a

— =y QH[PRY] (l) o<

y = A sin(3x) + B cos(3x) I fddetes THIH0T (Diff. Eqn.) 78R &

ﬁﬁﬁ: y = A sin(3x) + B cos(3x) «++eeeeeeeeeeenn (i)

FHIBROT (i) Hed gie (RIRieh 318, U g1 deal faeberel (differentiate) ®%.

d

d_z = Acos(3x) -3 + B{—sin(3x)}- 3
dy .

== Acos(3x) -3 —Bsin(3x) - 3

d?y . 2 2
= A{-sin(3x)} - 3* — Bcos(3x) - 3
9Y _ _Asin(3x) -9 — Beos(3x) - 9
=z = —Asin(3x cos(3x

d?y

=9 {A sin(3x) + Bcos(3x)}

&y BT (i

== -9y (i) I
d?y _

dx? +9y=0
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8) y=acos(x+b) I [dweted THIET (Diff. Eqn.) TR HI.
3 ﬁﬁﬁ' y=a COS(X + b) (1)

THIBOT (i) Hed g i 31g. TUA g1 deal faeber (differentiate) .

dy _ .
= asin(x + b)

2

dsy

= 5= acos(x+b)
d2

= d—XZ=—y FHIHROT (i) T
d?y

= dXZ+y—0
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1)

2)

IRE Uy G

HToilel fdebetds FHIBROT! BifeHI(Order) 3AT(0T HIfe (Degree)LiTH:

d2y dy)3 B
a) dx2+3(dx =5

O (&) =+ @)

WTeTte] THIBROTIIRs [Geheidh THIB0T AT B,

a) x% = 4ay

b) y = ax?

) yd+x?) =a+x

d) y = Acos4x + Bsin4x
e) y=Ae** + Be

f) y=Ae*+Be ¥

g) y = Ae?* + Be™*

h) y=mx+c
i) y=ax?*+b
~ XY

D oo+p=1
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2.3 Tdeoies JHIRROTH f&R1e0T (Solution of a differential equation):
(AT A R T2eT)

» 1l bl HHATRIU HHIWW FROTT AHIBIOTAT AT S *Vldld.

> UUH BIEHT 0T BIfe Tt ATHTA fdebetes THIa0T (Ordinary Diff. Eqn. of first
order & first degree) Mdx + Ndy = 0 37937 WU 3Hd. M AMUIN I x,y o
%l (functions) 3Ted.

> o1 U BU: (Variable separable form) (Ffiueae aqveae i)

> f(x)dx + g(y)dy = 0 37T FJUMT ATAT THIBWOMAT Tl YRaqal »9 (Variable

separable form) 31 TUTATd 31TU1 T IHct (solution) T TATHTOT ATe.

f f(x)dx + f g(y)dy =c
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1)

2)

3)

Hisfddel 3gTevol
Hiedl : xdy —ydx =0
GG H xdy—ydx =0
= xdy=ydx
dy dx .
= il .. Ie] YR&d4 %Y (variable - separable form).

Hherd bedTaR (Integrating),

= logy =logx+ ¢
TEar: eV = &3

dx
foaen: v Y =y3

dx
=  eVdy = x3dx e e oo oo TA UT0AAT WY
Theld Bl ,

[eldy = [xPdx + ¢

4
= ey=XZ+C

| P
Todx v 1-x2
cdy _ Ji-y?
R o = Vise?
- dy _ _dx R MR IECLE R
J1-y2  V1-x?
HPheld BedTay,

,/1 y? V1-x2

sin"ly =sin"!x + ¢
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4) WEa: 1+ x3)dy+ (1+y)dx=0
I fGedel: (1 +x¥)dy+ (1 +y2)dx=0

= (1+x)Ndy=-(1+y?»dx=0

dy . dx
1+y2 1+ x2
dy dx

+ covve oo Il URREAe WY (variable - separable form).
1+ y? 1 + x2

Hberd Hedla? (Integrating),

dy dx
+ =c
1+y2 1+ x?

= tan"ly+tan"lx=c

d _ _
5) QﬂgaT:d—Z=e2" 3 4 4x2e™

d
Iw: e & _ e2x-3y + 4x%e™%

dx
d
= o eXe™¥ 4 4x%e™Y
dx
d
= d—z = e (e* + 4x%)

d
= Yy _ (e** + 4x*)dx

e 3y
= eWdy = (e® + 4x¥)dx e ee e Tl qRIAT WY
HPheld BedTay,

[e¥dy = [(e* + 4x*)dx + ¢

= [e¥dy = [e®dx + [4x%dx +c

e3y eZX X3

> =444
3 2 3
e3y er 4.'X3

= —=—4—+c
3 2 3
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6)  WI=AT: secx tany dx + sec?y tanxdy = 0 if x = ~when y =

4

IWe:  feelel: sec?x tany dx + sec?y tanx dy = 0

=

sec?x tany dx = —sec?y tanx dy
sec?x sec?

dx = — =T gy e eer ool el TREGT BT .
tanx tany

TehoTel BedleR,

U

U

L 4l

sec’x , [ sec?y
f tanx dx _f tany dy +¢
log(tanx) = —log(tany) + ¢

log(tanx) + log(tany) = c -+« ++ -+« (i)

Tt TT
AT x = 3ol y = 7

log (tan%) + log (tan%) =cC
log(1) +log(1) =c
0+0=c

c=0

JHIEROT (i) /e ¢ = 0 T(F AT,

log(tanx) + log(tany) = 0

4
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TR1T U 99

U Weilel fddbot FHIHBO! HIST:
1) sinx siny dy — cosx cosy dx = 0
2) (1+x3)dy —x%ydx =0
3) (1+x?)dy —x%ydx =0
4) x(1+yHdx+y(1+x*)dy =0

5) eyj—i = x?

Q

6) _y — eZx+3y
X

dy

="V + x’e™
dx

7)
2.0y 2y _
8) (y+x%y) 5, — Bx+xy%) =0

9) ¥ =

dy
10) Ix — CosX tany
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A) g fawerd a0t (Linear Differential Equation): (FH=T RRITAT T29T)
T Pifewt 3ol UuH B (first order & first degree) 3wiat &g fawas

FHIEOT (Linear Diff. Eqn.) | WU (General Form) % +Py=Q 3™

3, =19 P anfor Q & x & et fobar [T e
Y faees THIFOMY 36 (solution) BTE@UHST 3T,

y-(I-F).=fQ-(I.F.)dx+c

) IF.= Integrating Factor (&« J[uTF) = ef Pdx

Aiefdeiel IgTE01
. d
1) ¥ Prs(1F.) o +y secx = tanx

d
I oo = + ysecx = tanx

dx
32} P = secx
LF.= e/ pdx

=  LF.=e/seoxdx

= LF. = elog(secx +tanx)
= [. F.= secx + tanx

2)  WEGE U AT (1+x3) P+ y = et X

I fgeiel: (1 +X2)%+ y = etan'x

Gl TSI (1 4 x2) o 9T 335 4T,
dy y etan_lx

= 2+ = YT fabetes JHIRwoT
dx 1+x2 1+ x2
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1
& P_1+X2
I.F.= e/ pdx

IW: oo x%— y = x?
ZIeE! TSI x & M 335 4T,

I.F.= e/ pdx
—d

o LRoelT®
=  LF.=e7'%8®

WY fddheTes FHIBO Ibe (solution) ST TAUHTIT

Y'(I-F-)ZJQ'(I.F.)dx+C

1 1
= y--= fx-—dx+c
X X
y
- - =
" fdx+c
= X=x+c
X
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4)

e : (x+ D - y = eX(x+ 1)?

Iw: fSelel: (x+ 1)%— y = eX(x+ 1)

5)

IRl STSIET (x 4 1) W7 83 4T,
& __1 =e'(x+1) T AhaD AHIEGOT
dx x+1y
EO) P=X_+113TﬂT7TQ=eX(x+1)
IF.= e/ pdx
-1
I et
=  LF.=elos(x+D)
1
—  LF.= e
1
= I'F'_x+1
WY fdheTds FTHIB0T 3B (solution) ST TAUHTOT
y-(I.F.)=fQ-(I.F.)dx+C
1 % 1
= Vi e*(x+ 1) —dx+c
= = [e*dx+c
X+1
= Y = e +c
X+1
g x%+ y =x3

d
ﬁﬁﬁ:xd—i+ y =x3

MWX%W%W,

b, §=x2 Y fasseres TaoT

dx
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@ P=_afIQ=x
I.F. = e/pdx

- I.F.=ef%dx

IL.F.= elog®

U

= LLF.=x

WY fdheTds FTHIBOT 3B (solution) ST TAUHTOT

Y'(I.F.)=fQ-(I.F.)dx+c

= y-x= [x*-xdx+c
= xy= [x3dx+c
= Xy=%+c
6) g sinx%+ycosx = xsinx

. d :
I oo smxd—z + ycosx = Xsinx

Glee! JTSfET sin x 9 RT3 41T,

dy cosx xsinx

dx sinx y sinx

d
= Dicotxy=x YOI Gwas T

dx
¥ P=cotx3MUIQ =x
I.F.= e/pdx

=  LF.= efcotxdx

LF.= elog(sinx)

U

= . F.=sinx

WY fdheTds FHIBOT Iba (solution ) W TAYHTOT
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y-(I.F.)=fQ-(I.F.)dx+C
= y-sinx= [x-sinxdx+c
. . d .
=  y-sinx= stmxdx—j{&(X)-fsmxdx}dx+c

= y-sinx = x(—cosx) — [ 1 (—cosx)dx + ¢

= y-sinX = —XcosxX+sinx+c

RTT U 49

U Wlellel [dbeId HHIhBR0! WisdT:

dy , o _ .2
1) X Ty=x

ﬂ — v2,X
2) X3ty =x‘e
3) (1+X2)%+y= etan™'x

d
4) +y=¢e"*

2

5) +y=xX

¥
dx
dy
dx

dy — w2,X
6) X Ty=x‘e

dy

7) dx

+ ycotx = cosx

8) ¥ 4 veot
- COX = cosecx
) Y
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10

11

12

13

14

15

16

17

18

19

20

d
d—z+2xy=ex

dy + 3 4
7, T3y =4cosx

d
dic]-l_x y=Xx

dy
dx

dy+1 1
dx xy_xz

+ Xy = cosx

d
d—z+lnxy=1
dy 1

_I_
dx COSX

dy
=1

dx+y
dy 1
dx+ y=Xx
dy
dx

d
xd—i’+x2y=x3
dy

X— + xy = xsinx
dx Y

y = tanx

+y—x
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YT fapa®d TP :  (Exact differential equation) (T TR Tt 53er)

feqa fawae IR Mdx + Ndy = o,
JY M MO N § Idx ,yd Bd (functions) fhdl RRI® 384

wawﬁwwww,@@%—’gz <l

YT fah i HIHRUI=N S d (Solution ) W ATHTO!

f Mdx + J- Ndy=C

y constant Terms of y only or constant

Tisfaere Igreo

1. fapas Titeugurang g erad.
(3x2-y)dx —xdy =0

3R

faer,

(3x?-y)dx —xdy =0

M= 3x2—y AT N = - x

M dly =l TeHfd siifdre fawe (Differentiate) d<=.

oM o
e @(396 =)
oM d d
By = @(3362)—@(}’)
oM
W = 0—-1
oM
E = — ] e 1
N dl x =T ﬂ_c{lﬁﬁ 3HifRre fadwa (Differentiate) 3=,
N =-x
ON d
T oY
Z—: = -1 2
JHIHRUT 1 0T 2 934
oM ON
9y  ox
UM fead fawas witeor gurf og .
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>, fedd o as gt gurd 31mg § <raa.
(5x4+3x2y2- 2xy3 ) dx + (2x3y - 3x2y2-5y4)dy =0
3N

faaa

(5x4+3x2y2- 2xy3 ) dx + (2x3y - 3x2y2-5y4)dy =0
M = 5x4+3x2y2- 2xy33Mll01 N = 2x3y - 3x2y2- 5y4
M @y =T FeHid i famad ww.

oM _ 9 s + + 3x2y2 — 2xy3

oM ] ] ]
_ = 4 _ 2,02y _ 3
3y ay(5>c)+ ay(3xy) ay(ny)
oM _ 0+ 6x%y— 6xy?

- x*y — 6xy

.'.E;—]z= 6x%y — 6XY?  —mmmmmmmmme- (6))]
N = 2x3y- 3x?y>- 5y4
N @ x =71 Heufd 3R fdwmeH o

ON ]
= e 3¢, _ 24240,2 _ 4

% 6y(ny 3xy* — 5y%)

ON ] ) ]
—_— = _ 3 - 2.,2) _ 4
Ix aX(Zx y) ax(3x y?) ax(Sy)
N o ex?y— 6xy? +0

995,_ x*y — 6xy

'%= 6x2y — 6XY%  —mmmmmmmmmmee- (2)
JHIHRUT 1 30T 2 T

oM ON

dy  ox
U facial famae THiaxuaurdsmg
3.@316”:()(2+6xy—y2)dx+(3x2-2xy + y2)dy=o0
faord

(x2 +'6xy—y2 )Jdx + (3x2-2xy + y2)dy=0
M= x2 +6xy—y2 30l N =3x2-2xy + y2
M Ty =1 Gaufd 3iiflre fadmem o

oM B i) 216 5

oM 0 0 0

- _ (42 I _ Y 3
3y 3y (x%) + 3y (6xy) 3y )
i = 0+ 6 2

dy x Y
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oM

5 - 6x — 2y (1)
N T x AT deHld 31 famad o=,

aN 9

- 2 _ 2
7% 6y(3x 2xy +y*)

oN 0 F 0
_ = - 2y _ _ (2
o T (3x%) — 2y o x) + o (y*)
aN—6 2y +0

ox X Y

‘;—Z = 6x — 2y (2)
JHIBROT 1 3TIUT 2 9o

oM ON

d d0x
J%J{JH%?I famamaiarugurieg .

gyrffasmess GHIBRUE |, IHd (Solution ) WITEHTO!

fde +dey =c

TY M o b BHdM y 81 FRRIH 3118 AT N ° Fbed draET N A y 3for

RRIPT Jhad He

f(xz + 6xy —y?)dx + J.yzdy =c

fxzdx +f6xydx—fy2dx +fy2dy =c

fxzdx +6yfxdx—y2f1dx +fy2dy =c

x3 xz y3

= + 6y— - 2X +=— = cC
33 y2 y 33

X

5 + 3x2y - Xy2+y? = cC

4. Qe : (2xy+ y —tany )dx + (x2- xtan2y + sec2y )dy = 0

3 :
feetel

(2xy+ y —tany )dx + (x2 - xtan2y sec2y )dy = 0
M = 2xy+ y— tany 3{rfor N =x2-xtan2y +sec2y

M My = HgHid HifI® fahad &

M Lyt y-t

ay ay( Xy + y - tany)

oM 0 0 a

oy @(ZX}’)'F @(Y)—@(mn}’)
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M- _ 2x+1 2

3y x sec’y

a—M = 2x— tan?’y = —memmeemeeeeeeee (1)
wawmuﬁr&rﬁwﬁww
N _ 0 o n e

Fri y(x x tan“y + sec“y)

ON d d

— = —(x2) — — 2 _ 2
I I (x2) I (x tan“y) + I (sec?y)
oN = 2x —tan’y + 0

5y X —tan’y

N _ — tan2 (

o = 2x — tan‘y (2)
JHIHROT 1 TN 2 TS\

oM N

dy dx
U fadwas THiemu gury Sig.
g1 fap s GHIBRUME |, IHd (Solution ) TTCTHHTON

fde +dey =c

JY M 3 Yhar BT y 81 FRRIE 3113 M1 N A Febed a1 N #efid y i
RRIFHd dhe- He

2xy + y- tany)dx + | sec’yd =c
yry y yay

2yfxdx +yf1dx—tanyf1dx + fseczydy =c

2
2y x? + Xy - xtany + tany =c
Xy + Xy - Xtany + tany =c

5.918TdT (y3sec2x ) dx + (3y2tanx — sec?y)dy

Il
o

3R :

faerer,

(y3sec2x ) dx + (3y2tanx — sec2y)dy = 0

M = y3sec2x 3o N = 3y2 tanx — sec2y

M @y = deHid e fahad de

oM B 5

3y oy (y°sec”x)

oM

3y (y sec?x)

oM

- = 3y Sec D I —

N dl x =1 YaHld 3HifRP a$€'l7-l h
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ON _ 0 ., ,
- ay( y“tanx — sec“y)

oN d 9]

- = 2 __ 2

% Ep (By“tanx) Fp (sec*y) +
JdN

T 3y?sec®x —o

ON a2, 2.

o 3y“sec“x 2
BT 1 30T 2 G5\

oM ON

dy  ox

U fadid faswae aHieRu auryf o,

feaa gurd fdpas GHIeRUE |, I6d (Solution )T TTHTO!

jde +dey =c

TY M © Yo HRaMT y 81 FRRIP 3ATg 30T N b HRaT N Hefld y AT

RRIPd YheH e
f(y3sec2x)dx + J’—seczy dy =c¢

y3fsec2xdx—fsec2ydy =c
y3tanx - tany = c¢

6. TSl : ( 2x +3cosy )dx + (2y-3xsiny )dy = o

3R .

faeta,

(2x +3cosy)dx + (2y-3xsiny)dy =0
M = 2x + 3cosy 3Mor N = 2y - 3xsiny

M @y = deufd il fdmad o=

oM a

i @ (2x + 3cosy)

oM d 0

E = @(Zx) + @(3cosy)

oM ]

E = 0 - 3siny

Z—A; = —3siny (1)
N @1 x 21 Heufd i fdwa o=

oON 5} _

Frl @ (2y — 3xsiny)
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ON @ a

Fri a(Zy) mEr (3xsiny)

N _ o ON o (
Pl 3 siny o = 3siny (2)
BT 1 30T 2 954

oM ON

dy  ox

U fadd fadwas aisRu gy o,

YT fdeheis FHIPRUITE |, I (Solution JETATITHHTON

fde + dey =c

TY M B Bl y 81 RRIP 3HTg 301 N o Yhed HRa N Hefid y AT
R heHd H&

f(Zx + 3cosy)dx + ny dy =c¢

f(Zxdx +f3cosy dx + ny dy =c

f(Zxdx + 3cosy fldx +f2y dy =c
2

2 = +3cosy X +2y?2= c
X2 + 3Xxcosy + y2 = ¢

TG gy
Q1 fead o ae gHite o gurdf 3 § eraar

1. (ex+2xy2+y3) dx + (av+2x2y+3xy2) dy =0
2. (3x2+6xy2)dx + (6x2y+4y2) dy = 0
Q2 .Wid f[amded THIHRU AIedT :

1. (2x2+6xy-y2?) dx+(3x2-2xy+y2)dy = 0
2. (sinx. cosy + e) dx +( cosx siny+ tany) dy = 0
3. (1+e¥)dx +ev (1- x;)dy =0

4. (4x3y2 + ycos(x.y)) dx + (2x4y + x cos(xy)) dy =0

112 | Page



Applied Mathematics (312301)

2.8 UTtershor= AT Rwiforrar Tom U Redes S =g gred

(Applications of Diff. Eqn. and related Engineering Problems)
(ThIS toplc is applicable to tutorial only)

Hiefdoiol 331801

1) o T %=3t2—6t+8 o TREOTER Rt S, T 2 Aebgrd AT Siae
oM. Bedet x=0; t=0

d
IR ﬁé\ﬁd—’t‘—m —6t+8

dx = (3t? — 6t + 8)dt

Hehold el (Integrating),

=  [dx=[(3t* —6t+ 8)dt
t3 t2

= x=3(5)-6(5)+ se+c

= x=t3-3t?+8t+c

BAd x=0at t=0

c=0

x =13 —3t%2 4+ 8t

2 JH3Id Aclel 3,
x=(2)*-32)?+8(2)
= X =12 ThPh

2) afeugs HaATer sqasa TRoIRT It avq. d—2:3t T THIBOTE el 3MTe. @™
t=1 30 v=2 SRIdET T Ae.

d2
s e — = 3¢

dt?
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3)

= — =3t

= dv = 3t? dt

FHeboldl bederR (Integrating),

Jdv=f3t2dt

= v=t3+c
& t=1lv=2

= 2=1+c
c=1
v=t3+41

A t=191 v=13+1

=  v=2T%%/Adg

aTeTea T Rigieelt wiefia v ol < = g cos o — kv 3R 3R, T v
TEUTST T 37T aid g 3TT0T k fRR 3MMgd. Si@Tv = 0; t = 0 3T aR AT desdT 97 Flel.

d
Rete: —V=g.cos(x — kv

dt

d
= d—f+ kv=g.cosa Y8 fGebeies FHIBROT

¥ P =kamuQ=g.cosa
LF. = e/pdt = ofkdt _ gkt
T faoeTes THIHEOTE 36e (solution) BTeleyTOT
v (LF) = [ Q(L.E.)dt + ¢

=  vef'=[(g.cos a)eXtdt + ¢

=  vek'=(g.cosa) [eNdt +c

g _
= V= cosa+ce kt

et t=0,v=0
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4)

g
= Ecosowce0

g
= C:—ECOSO(

v Bcosa—Ecosa e
k k

= v =§cos a (1—ek)

6 iR [Jdhg PTH UGS GH EIOTFRAT BOUMAT ©@R0T (acceleration) o THIgeor

(1 — t?)m/sec? 3MTg. @ U2H Feit fagridt 9omR? e fosdt g2 Uam ot ?

STiv:

= dv=(1-t)dt

Hehold el (Integrating),

[dv=[(1-t?)dt

t3
= v=t—§+c

RBeei: v=6and t=0-~c=6

t3
V—t—§+6

T ST DT T BIVTR T 5T BT Tasiidt 9o,

t3
t—§+6=0
= t3-3t—-18=0
= (t-3)(t*+3t+6)=0
= t = 3 qPg

t3
A v=t—=+6

dx t3 dx
= @ — =t-— voy=X
dt t 3 +6 dt

fGeiel: TWOT (acceleration) o FHIHOT (1 — t2)m/sec?

115 | Page



Applied Mathematics (312301)

5)

t3
= dx =<t—§+6>dt

Heherd bodiaR (Integrating),

fdx=j(t—§+6>dt

2 ¢t
— X:?—E+6t+C1
Ul x=0,t=0
C]_:O
2 ¢t
=S X_?_E+6t
AT t=3Wbg

32 3t
X _7—E+6(3)

=  x = 15.75 "I

* 3 3 3 o La d 1
Ire-urfear ufvuer #igoft (RC series circuit) o fddas FHtww0T d—(: +ocd= CR)

E
R

M. SATIST q =0 ; t = 0 30T E, R, C RN 3Tcliet gl q o Ho .

dq 1 E
KRBk &t TRc4TR

) P=L and ng

I.F.= e pdx
1
— LF=elR®

1

—  LF.=erc)

1
= . F.= eRC

t
= [.F.= eRc

WY fdheTds FTHIBOT Ibe (solution ) BT TAYHTOT
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q-(I.F.)=fQ-(I.F.)dt+C1
s E L
= q-eRC:jE'eRCdt-l-Cl
t t
= q-eﬁzg-eﬁ-%+ C1
RC

t t
= q-eRC=EC -eRC+ ¢;

QT q=0 d@T t=0
0=EC+C1
= C1=_EC

t t
q-eRC = EC -eRC — EC
= q=EC—$
eRC

-t

= q=EC —EC eRrc

= q=EC (1~ cx)

6) Tagauare I JAHEWOT L % = 30 sin(10mt) 3™ 3Tg , ¥ L URaar (inductance)
3ol t I 31Te. R fegavare (i) =t feaa wmer. Rad L=2 3nfol i =0 Siwr t=0
s Reet LS = 30sin(10mt)

= L di = 30 sin(10mt) dt

Hebold bedla (Integrating),
-'-dei =f305in(101tt)dt

—  Li=30 (M)H

10T

_ —3cos(10Tt)
- i

i=0 9k t=0

= Li +c
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7)

= 0=_—3+c
T

3
= c==
TC

Li= —3cos(10mt) + §
11 m
Ree L=2
2 = —3cos(10mt) + 3
kL T
31
= i=— {1 — cos(10mt)}

I&§ (Beam) I T mget (Bending Moment) 3l ZisbiaR WHfdd 3Mi0T QT

SIBTURIA x JHRTER THARVIUE T 3ATg. AT HHIBOT SR
I 518 W Ufd T oliell s o R 3MTe R ST sTH SITg0l M 20T,

dM WL
frrar: MWLy
dx 2

WL
= dM= (T - WX) dx

Hbold bedlaR (Integrating),

fszJ(%—Wx)dx

= Mz%fdx—fozdx

WL X2
- M—T'X—W'?-FC
S®M=0;x=0
c=0
WL Wx?
M==2x -5

dM _ WL
— = — — Wx3d
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8) v I/ Adbgre faifast wiaR(horizontally) aw™T FROTHT argares (air-craft) =

S e SE N N o k 2
faeiad beie! stgerf® (horse—power) Qﬁmﬂ?—v—a{ wv} 3T,k
w, g @R area.
dH k 2wv
3T D= —{T - —}
dv 550 g
2wv
= dH——{T ——}dv
550 g

Hherd FodrR (Integrating),

de—ﬁ (T—Z?W")dv
= H= SSO{de ——fvdv}
- H=%{Tv—2?w-§}+c
= H=%{Tv—w?vz}+c

MMl H=0 at V=20
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Unit1V
(FIH T TIEH)

(Numerical Methods)

(AT AT AT TFH9T)

(Solution of Algebraic equations)

(AT ATF ATTHA AT TH9T)

(Solution of simultaneous equations)
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(Unit IV)

TBTHD Ugal (Numerical Methods) (=rafsre #ore)

cos4 - Ui fafRry grr Gisauardrdt T ® UG aTav.

* gifaes e aRomT (Theory learning outcome)

A) T Ugcll GR SISO FHiehRuri= Hob Tnet

B) RIGTIAT UGdIgIR ST GHIchR0l i+ uTelt Hed s,

Q) JRIGTH UGd aT0ReH SigTel 31 THeT WIsdl (IKS)

* 35 : AfSTh THIHRUM FARTHRUT HRUTRITS} TS UGt (Numerical Methods) SUgad

3{Ted. UG d YARIGR (Iterative Methods ) 4 JUTTeht Hed aToRed] ST,
F(x) = 0 JT T=UTAHT SN SoTTOTd FHIhRUT TUTATd. i 3icfeh PRI HRUMTS! a1

3feTo! Tt (Approximate methods) AR YT SITdTd.

* 1 ST 3T 3feTol PRI A auarTat Wrdid Ugdiagd aaf HROR ATEId
1) i TR (Algebraic Equation) [ERERU
2) Wlﬂ]m?ﬂ:ﬁmﬁ (Simultaneous Equations) fRTR
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A)

¥.% (A At srersitaw zh9e) - (Solution of Algebraic Equations):

dfSts TR (algebraic equations) TeRTHRUT FRUATEMIA WIeldl Ugdl IUgH
3TTed.
% TS Ugd( Bisection Method)

% VGAT BIed! Ugd (Regula — Falsi method )

% g 394 Ugd (Newton — Raphson method)

IS Ugd (Bisection Method):  (amrsrer #u=)

TSTE Ugd (Bisection Method) & UeRTdT! HRudml Ugd (iterative method) 31g

STt §fSieF TR 3igT IPeT QUGS aToRe! ST, SR f(x) & [a, b] AT FEATaRTd

(interval) 3faRd (continuous) 3T 0T SR f(a) 30T f(b) T FHieg fowg =dle

W (x) = 0T THIHBRUMS FHIABH! Ub dRidd Ibat (real root) € a 3101 b =T
ST . AT YA 9ol 9 3¢ "ggd ( Trial 30 Error ‘method) g
U

TeRTeBeoT 2ol gd (Method to find Solution):

SR f(x) ¥ [a,b] AT TR (interval) Fad ®al (continuous function) 3« 3TfUT

f(a) U1 f(b) T e fadvg s dld  i.e. f(a).f(b)) < 0 W URMF 3igT Yéid

_a+b

Xo = = AT FHITHR AT,
YEIeT HeadT dig T

a) SR f(x,) = 0 TR AMUATAT X, & 3P (root) fAed.
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b) SR f(a)) - f(x,) < 0T IB (root) & a 3T x, <AT G .

+ . . .
X, = —— 2% St SR HeATaR Yegl g Ufehas aRTa .

2

c) SR f(b) - f(x,) < 0 TR Iba (root) & b 0T x, TAT G AT,

b+X0
2

3ot SR HeAiaR Yegl Aiade ufsha=t Yarigml o1.3%d (root)

X1 =

$fBd IgEHdUdd e aTel argdd Ulchdr 93 odl.

D ES G LA FRAY

1) g9 Ygdrar (Bisection method) IR &% x2- x — 4 = 0 IT THIGRM Ibel

(root) oM. (cfYer IoaT YerTgmil ).
W T f(x) =x%-x—4
f(0) =0—0—4=—-4<0
f(1) =1-1-4=-4<0
f(2) =4—2-4=-2<0
f(3) =9-3-4=2>0
f(2) < 037l £f(3) > 0

STEuir 3Mf0T & (trial and error method) UgdIgHR IHel(root) 3 30T 2

TR T 3.
Yiged feihest ( approximation),

aaqd, f(2.5) = (2.5)% - (2.5)—4=-0.25<0

f(2.5) < 03nfor f(3) > 0

SITE0iT 37107 32T (trial and error method) TGHIGHR Il 2.5 30T 3 GHAT 3.
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G fasea (approximation)
_ 25+3
X1 = >
= X1 = 2.75
T, f(2.75) = (2.75)? - (2.75) —4 =0.81 > 0
f(2.5) < 03T £f(2.75) > 0
JrEOil 3o & (trial and error method) UgAIHR IBel 2.5 30T 2.75
ST .
fa=r faseat ( approximation),
2.5 +2.75
Xp ==
—  x,=2.63

o

fGeiedT WHIERUT 33Tt 3% (approximate root) 38 x = 2.63

2) g9 Ugdrn (Bisection method) 9T0R &%e x3 — 2x — 5 = 0 T AHIBROTH Ibdl

(root) AR (2, 3) <THT. (A1 IBT YeRIgl ).

IW: W f(x) =x3—-2x—5
f(2) = 8-4-5=-1<0
£(3) = 27-6-5 = 16 > 0
f(2) < 037l £f(3) > 0
SITEOir 37Ot 32T (trial and error method) UEHIAR Ibel 2 30T 3 G
3R .
-, Ufget faehea ((approximation),
_2%3
XO - >
= Xo = 2.5
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a9d, f(2.5) = (2.5)3-2(25)-5 = 5625 > 0
f(2) < 03mfr £f(2.5) > 0
SITEOiT 30T 32T (trial and error method) UgAITHR 3l 2 0T 2.5 R
3.
g fasea (approximation),
2425
- X1 = 2.25
aod, f(2.25) = (2.25)3 - 2(2.25)- 5 = 1.891 > 0
f(2) < 0 37for £(2.25) > 0
Jraoft Mfor 32 (trial and error method) USAIgHR 3Ibat 2 A0 2.25
ST 3.
fa=R faseat ( approximation),
24225
Xy = 5
—  x,=2125

o

fGoTedT AHTHOT 3Gl Ibat (approximate root) 3g x = 2.125

3) 39S Ugarn (Bisection method) TR &% V10 o Hed Al YeRIgal e Hlfed

&,
IW: T

=

x =10 x? =10
x2—=10=0
f(x) =x*—10

f(0) = 0-10 =-10 < 0
f(1) = 1- 10 =-9 < 0
f(2) = 4-10 =-6 < 0
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f3) =9-10 =-1 < 0
f(4) = 16-10 = 6 > 0
f(3) < 0 37for f(4) > 0

Jraoft Mfot 32T (trial and error method) USAIAR IHal 3 30T 4 G

gfewt fawea ((approximation),
344

Yo =T

Xo = 3.5

f(3.5) = (3.5)2- 10 = 225 > 0

f(3) < 0 37fol £(3.5) > 0

STE0it 3ATfoT 32T (trial and error method) UgAIGHR Ibe 3 ATOT 3.5 G

G faee (approximation),
3+3.5
X1 = 2
X1 = 3.25

f(3.25) = (3.25)% - 10 = 0.5625 > 0

f(3) < 037l £(3.25) > 0

SITEOir 30T €T (trial and error method) YGdIgHR Il 3 3AT0T 3.25 G

fawr fasea (approximation),

3+ 3.25
Xl - >

X, = 3.125
V10 < 3iqrsi Ihel (approximate root) 3¢ x = 3.125
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IR UYHT

1) S UgdEn (Bisection method) IR &&a x3 — 2x — 5 = 04T HHAIBOM
3B (root) ATHT. (e Ao5T GeRTgTil 1)

2) ST Ugdrar (Bisection method) dTR &% x3 — 4x — 9 = 0 AT HAHIBOMA
3%l (root) U, (e AT YeRTgil HT)

3) gEUgaraT (Bisection method) aT9R &% x3 — 5x+ 1 = 04T HHBOM

3B (root) T, (e I5T YeRTgil Hv)
4) TS Ugdrar (Bisection method) aTWR F&a x3 — 9x — 1 = 0 T AHIBOTS

3B (root) M. (e J5T YeRTgail Hv1)
5) gqTTa Ugdrar (Bisection method) dT9R &% x° — 6x + 3 = 0T FHIBROTA

3B (root) T, (e Ao5T YerRTgTil 1)

6) gHISTE UgdaT (Bisection method) AT &% x3 + x — 3 = 0 T THIFROTH Ibed

(root) oM. (citer Io5T GerTgal 1)
7) g1 Ugdran (Bisection method) 9THR %d V18 o g Al YeRiga! e
HTfEd .

8) TS UgdraT (Bisection method) aTUR &% V8 o g dlel YaRIgT! el Hiled

BT
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B)

AT GBIl Ugd (Regula Falsi Method )

TTAT Bled-Tegd (Regula Falsi Method ) @il f=IdT (false position)

U 3ol A HRUT gehidl Sl fRAdr (false position of curve) URMH®

3T U Udell SId & YARIgal wodrdt Ugd (iterative method) 3TTg. aT
g <Al g g2 g (Bisection method) ST AT 3MTed.

f(x) = 0 & BT foumma & 99 f(x) € [a, b] a1 Aegiawrd (interval) Hdd ®et

(continuous function) 3=Aa U1 f(a) 30T f(b) i FHeg fawg sRIdla.

i.e. f(a).f(b) < O,

URMAE 3ETST Yeict AR AT,

b-a
=2 o r@

_af(b) -bf(a)
= T Ty —f@)

f(x,) o He AW 30T SR f(a). f(x;) < 0T b = x, AT

__af(b) -bf(a)
X2 = Tt - f(a)

AT SR f(b).f(x,) < 0 a =x, &AI.

%, _2af) ~bf@) sy

f(b) — f(a)

3% (root) BT ITHAULT 3MTewsd =Tel drqdd UfhaT T ST,
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GIESC ]
1) Vgl Bed! Tegdrar (Regula falsi method) adR &%d x3 —x—1=0
THIBOTT TSt Il AT (el AT YeRTgait B).
IW T fx)=x3-x—-1

f(0) =0-0-1=-1<0
f(1) =13—1-1= -1<0
f(2) =22—2-1=5>0
f(1) < 03Ot £f(2) > 0

SITEOiT 37101 32T Ugdia (trial 30T error method) 3% (root) 1 3fol
2 =1 G 3ATe.

URM 3igrst A8t (initial approximation ) fa=mra e

a=13mor b=2

T Wlod! Ugdia (Regula falsi method) |

T fadea (first approximation),

__af(b)-bf(a)
17 T - f(a)

_1(5) - 2(-1)
- X1 = —5 _ (_1)

=  x, =1.1666

AT f(1.1666) = 1.1666> — 1.1666 — 1 = —0.5789 < 0

3%t (Root) §1.1666 3MMOT 2 =T G-I 3718

TeAT BTow! Ugdie (Regula falsi method) |

fgdia feea (' second approximation),
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_af(b) - bf(a)
*2 = ) - f@)

1.1666(5) — 2 (—0.5789)

—3 X, =
2 5 — (—0.5789)
6.9908
—1 Xy =
5.5789

=  x,= 12530

3mar  f(1.2530) = 1.2530% — 1.2530 — 1 = —0.2857 < 0

IBat (Root) & 1.2530 3MfOT 2 =T GRT 3718

ST Wlow! g faa fawed ((third approximation),

__af(b)-bf(a)
X3 = Tty - fa)

_ 1.2530(5)—2(—0.2857)

= X3
5—(—0.2857)
6.8364
- X3 =
5.2857

=  x;= 12934
feoiedT THIBRuT 31 IheT x = 1. 2934 3Te.

2) Vgl Bled! Tegdrar (Regula falsi method) IR &% x*+x—3 =0

THIBRUT 3G Iebed AT, (B ol LeRIgn! (iterations) &).
IW: T fX)=x24+x—-3=0

f(0) =024+0-3=-3<0
f(1) =1241-3=-1<0
f(2) =224+2-3=3>0
f(1) < 03fot f(2) > 0

T 3101 JET Ugdia (trial and error method) 3%a (root) 1 3fUT 2 =T

I 37TE.
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IR 3igTst | (initial approximation )fawmRra =,
a=1 3l b=2

AT BTedt ggdie (Regula falsi method) |
T faded (first approximation) 3iTe,

_ af(b)-bf(a)
1= ") - f@)

_1B3)-2(-1)
- T
5
= X1 = Z
= X1 = 1.25

f(1.25) = 1.252 + 1.25 =3 = —0.188 < 0
3%l (Root) ¥ 1.25 it 2 =41 0T ATe

AT WTed! Ugdre (Regula falsi method),

fedta feiwea ( second approximation) 31Tg,

_af(b)-b f(a)
%2 = ") - f(a)

_ 1.25(3) — 2(—0.188)

e 2
3 - (—0.188)
4.1276
- X2 =
3.188

= x,=1.2942
AT f(1.2942) = 1.29422 + 1.2942 —3 = —0.032< 0

3% (Root) & 1.2942 37Ot 2 =T STl 318

VAT BTew! Ugdr (Regula falsi method),

faw fasea (third approximation) 31Tz,
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__af(b)-bf(a)
X2 = THb) - f(a)

_1.2942(3) — 2(-0.032)

—3 3
3 —(—0.032)
3.9466
—1 X3 =
3.032

=  x;=13016
oot THIBROT 31 IheT x = 1. 3016 378,

3)  ge! f&d uga (false position method) aTuse i YeRTgRT &%, (3,4) AT
TTARId V12 o 3G Hed T,
W g x=V12
x2 =12
= f(x) =x2-12

f3) = 3*—12 =-3<0
f(4) —42-12=4>0

f(3) < 0 37fol f(4) > 0

Srauil 3Tor & dgdid (trial & error method) 3%al (root) 3 3fUT 4
=1 I 3T

TR 3igTst W1 (initial approximation ) a =3 anfoT b = 4 faaRE =
Tl BTowt ggdia (Regula falsi method) |

v faded (first approximation),

__af(b)-bf(a)
17 T - f(a)

| 3(4) - 4(-3)
= X1 = 4— (=3)
24
= X1 = 7
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=  x; =3.4285
aar f(34285) = (34285)2 — 12 = —0.2453 < 0

3% (Root) & 3.4285 30T 4 =T g3 3MTg

ST B! Ugdle (Regula falsi method) |
fedta fawea ( second approximation),

_a f(b) - b f(a)
X2 = THb) - f@)

_3.4285(4)—4(—0.2453)

—t X, =
2 4—(—0.2453)
14.6952
- X2 =
4.2453

=  x, = 34615
V12 F3RNEIed  x = 3.4615 3R
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R U

1) ¥gal Wled! Tegarar (Regula falsi method) IR &%a x*+x—3 =0

HHIBROTN 3G Iebed M. (Faes i YeRTgal (iterations) )

2) AT Wied! Uegdrar (Regula falsi method) IR &% x3 —9x+1=0
HHIBROT 37GTST Iebed ATUT. (Faes i Yerrgat (iterations) )

3) 99 Yewignl (two iterations) Hwa x3 —x — 4 = 0 THIBWOMA Ibel AEVIRITE!
gebrdt f2dl Ugd (false position method) dTwRT .

4) A9 YRt (three iterations) &% x3 — 4x + 1 = 0 THIBOMY Ibel LIRS
g1t f2dl Ugd (false position method) dTwRT .

5) el gertgat (three iterations) &%a x3 — 2x — 5 = 0 THIBOMY Ibel ATUTATHATS!
Jebrdt f2dl Ugd (false position method) 9TwRT .

6) oI YeRIgAT (three iterations) ®%e x° + 2x?- 8 = O HHIBON Ibel ATLIIRATS!

Jehrt fRIGT U (false position method) aTdT .

7) diF GeRTgal (three iterations) %% x° - 3x + 4 = 0 THIHBRUMY Icbel ATIIRATS!

gebrdt f2dl Ugd (false position method) 9TwRT .

8) Gl Wil Uegarr (Regula falsi method) aWR &%d x2 —2x—1=0

THIBRUT 3G Iebed AT, (e i YaRIgnl (iterations) &)
9) IFTT Wiedl Uegdrar (Regula falsi method) aUR &% x2 — 2x—5=0

THIBROTT 3GTST Ihet AT, (b dld YRl (iterations) o).

10)¥T Wlewt Uegd Regula- Falsi method) AT, S TR &6 V6 o 3igrt
o LA,
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C) gz 3%Ha Ugd (Newton Raphson method)

3T A (Isaac Newton) 30T S9® Y6H= (Joseph Raphson) Fi=ar ArET€R

! e BHa Ugd (Newton-Raphson method) Bl FATHHIAT FHIBR0!

TSN AERddE 9 e, & Ugd YeRigardi(iterative method) 318, T@mEm

THITROT  3igTSl Ihel ATUCITAT Hlled STHeART 3TI0T ATATIRS fHH Tl 3101
STqed o 2T 2Tl
SR f(x) & a < x <b T AR AfRT (continuous) A, I f(a) AT f(b) <t

SN

et faos sdidl @R f(x) = O aT FHIGROMY 3B (root) ¥ (a,b) AT HAIMR 3.

f(a) ATAT ATUF IS TN x,, B a T AR &1 T f(b) AT i staw
IR X, BV b 9T fIOR &R0, daR Geiet Y 919w,

f(Xn)
Xn+1 = Xp — f,(Xr;) , N = 0,1,2,3.........

YETeT 3iGTST Hod AMUTITHABT X; X X3 eve oo v

D EG G G RCTARSAY

1) e ¥%a Ugd (Newton-Raphson method) a1U&e x3 — 5x + 3 = 0 HHIBOM

3T I QATHT. [heos dle YRl (three iterations) &)
TR TS () = X3 — 5K+ 3 eorvereee e (i)

f(x) =3%2 =5 weeeeeer e (i)
f(0) =0—0+3=3>0
f(1) = 13-5(1)+3=-1<0
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f(0) > 0 3mfor f(1) <0

STal 37TfoT F2t UGt ( trial and error method) 3%at (root) 0 3fot 1 =T
ST 3Te.

URM®E 3G x, = 1 3L AT,

T f(1) = —131r ' (x,) =f'(1) = 3(1)2 =5 = -2

e WEEA Ugdl-(Newton-Raphson method) w2 fawea  (first

approximation) 31Tg,

v = g — LX0)
170 fr(x0)

f(1)

ﬁ Xl - fl(l)

—  x,=05
31T AHYRRT (i) 3for (i) awe,
f(x,) = £(0.5) = (0.5)%-5(0.5)+3 = 0.625
£(x,) = £'(0.5) = 3(0.5)2 — 5 = —4.25
fedta feeea (second approximation) 3Tg,

0 = Xy — f(xq1)
27T (%)

B _ f(0.5)

= %=05 £1(0.5)
0.625

=> XZ —_ 0 5 - _4 25

=  x,=05+0.1471
= X, =0.6470
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31T ARt (i) for (i) awe,

f(x,) = £(0.6470) = (0.6470)3-5(0.6470) + 3 = 0.0358
f'(x,) = £'(0.6470) = 3(0.6470)% — 5 = —3.744

fa=R faeea (third approximation) 31T,
Xa = Xo — f(x2)
37 42 fI(Xz)
B £ (0.6470)
x3 = 0.6470 — —fl(0.6470)
0.0358
Xs = 0.6470 — Z—

x5 = 0.6470 + 0.0096
X3 = 0.6566

ToiedT THIHROT 37gTS Sl x = 0. 6566 8 3718,

2)  gea WEA Ugd (Newton-Raphson method) aU&d x* — x — 9 = 0 HHIHROT
3Gl Iehed QATHT. [Paes die YRl (three iterations) &)
I W f(x) =xt—x—9 e veeneee (i)

f'(x) =4x3 -1 R 01}
f(0) =0-0-9=3<0
f(1) = 1*-1-9 =-9<0
f2) = 2*-2-9=5>0

f(1) < 0 3mfor £f(2) > 0

<ral ATt JEt Ugdia( trial and error method) 3%a (root) 1 30T 2 =T
ST 3T

URMAS 3ieTS x, = 2 3R AT,

3 f(2) =530 f'(x,) =f'(2) =4(2)3 -1 =31
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e IBHG Ugdia-(Newton-Raphson method) word fawea  (first

approximation) 3Tg,

_ f (Xo)
X=X T )
_ f(2)
: Xl -_ 2 - fI(Z)
5
= X1 = 2 — ;

U

X, =2 — 0.1612

=  x,=1.8387

3TAT wHteeoT (i) 3ot (ji) T,

f(x,) = £(1.8387) = (1.8387)* — 1.8387 — 9 = 0.5912
£'(x,) = £'(1.8387) = 4(1.8387)3 — 1 = 23.8652
fe<ita faea (second approximation) 31Tg,

v = . — 10
2T (%)
_ f(1.8387)
=  x,=1.8387— Fr(L8387)
0.5912

=  x,=18387—

23.8652

= X, = 1.8387 — 0.0247

U

x, = 1.8139
31T |HIBRT (i) 3for (i) o,

f(x,) = f(1.8139) = 1.81394 —1.8139— 9 = 0.0117
f'(x,) = f'(1.8139) = 4(1.8381)3 — 1 = 22.8726

fawe e (third approximation) 31Tg,
o = X — f(x2)
T (k)
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U

U

f(1.8139
x5 = 1.8139 — ~-8139)

f1(1.8139)

0.0117
X3 = 1.8139 —

22.8726

x5 = 1.8139 — 0.0005
x3 = 1.8133

o N

fEoTodT THIBRUIN 3igTST IPheT x = 1. 8133 § 3TE.

3) ged WS Ugd (Newton-Raphson method) @ x3—x—-1=0
THIFROT 3GTS Il AT, [ i YRl (three iterations) ]
IR FHAST f(x) =x3 —x— 1 oo eeeeee (i)

f'(%) =3x2—-1 ceeeeeeeenen ()
f(0) =0-0-1=-1<0
f(1) =13-1-1=-1<0
f2) = 22-2-1=5>0

f(1) < 0 3mfor f(2) >0

Jrauit 3for 3 dgdied( trial and error method) 3%a (root) 1 3foT 2 =T
ST 3T

TR 3G x, = 1 IR,

3T f(1) =—1 3001 f'(x,) =f'(1) =3(1)2—-1=2

e IBAG Ugdia-(Newton-Raphson method) wod fawea  (first

approximation) 31Tg,

o fO)

T (%0
@

TR
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= X1=1—7

= X1:1+0.5
= X1=1.5

31T FAHYRT (i) for (i) awe,

f(x,) = f(1.5) = 1.5 — 1.5 — 1 = 0.875
£'(x,) = £'(1.5) = 3(1.5)2 — 1 = 5.75
fgdta feee (second approximation) 3Tg,

X = Xy — f(x1)
2 — 21 fI(Xl)
_ f(1.5)
= x, = 1.5 F1(L5)
0.875
= X, =15— m

=  x,=15-0.1521

=  x,=1.3478
31T TR0t (i) for (i) a9,

f(x,) =f(1.3478) = 1.3478% — 1.3478 — 1 = 0.1005
f'(x,) = £'(1.3478) = 3(1.3478)% — 1 = 4.4496

fawe fawea (third approximation) 31Tg,
o = x, — 1x2)
T x)
B f (1.3478)
0.1005
= x;=13478 - 2

=  x; = 13478 — 0.0225
=  x3=1.3252

O N

ool THIBROIN 3igMS 3Phel x = 1. 3252 © 37Te.
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4) g YA Ugd (Newton—Raphson method) Y100 3 31T IbeT AT,
(9 e GeRTgat (three iterations) 1)

IW:  JHST x = /100

x3 =100
f(x) = x3 — 100 -+ -oeveneee )
f'(x) = 3x2 SRR (1))

f(0) = 0—100 = —100 < 0
f(1) = 13 —100=-99 <0
f(2) = 22 —100 = —92 <0
f(3) = 33-100= —73 <0
f(4) = 43—100 = —36 <0
f(5) = 53 —100=25 >0

f(4) < 0 3mfor £(5) >0

STI01t 30T FET Ugdtal( trial and error method) I%a (root) 4 30T 5 =&T
STHT 3Te.

URM® 30T x, = 5 3RL AT,

I f(5) = 25 30T f'(x,) = f'(5) = 3(5)2 =75

e ¥hAA Ugdia-(Newton-Raphson method) uwam fasea  (first

approximation) 3Tg,
S0
T (%0
. O
= X, =5 105
= X1 - 5 - 2_5
75
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x; = 5 — 0.3333

X1 = 4.666

3TTAT AT (i) 3ot (i) T,

f(x;) = f(4.6666) = 4.66663 — 100 = 1.6252
£'(x,) = f'(4.6666) = 3(4.6666)% = 65.3314
fegdta feeet (second approximation) 31Tg,

o _fOn
2T ()
f (4.6666)
X, = 4.6666 — m
1.6252
X, = 4.6666 — 53312

X, = 4.6666 — 0.0248

X, = 4.6417
31T YT (i) 3for (i) e,

f(x;) =1(4.6417) = 4.64173 — 100 = 0.0071

f'(x,) = f'(4.6417) = 3(4.6417)% = 64.6361

fawR fawea (third approximation) 31T,
e = X — f (x2)
T f(x)
f (4.6417)
X3 = 4.6417 — m
0.0071
X3 = 4.6417 — o16361

X3 = 4.6417 — 0.0001

X3 = 464‘16
Y100 T 3igS IheT 38 x = 4.6416
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IR UYHT

1) g2 Y94 Ugd (Newton-Raphson method) aTU&e x? + x — 5 = 0 a1 FHIEROT

TSt IbeT AT, ( B di GerTgl (three iterations) &)

2) gea 369 Ugd (Newton-Raphson method) 0% x3 + x — 1 = 0 T AHIBOTA
3G 3Bt QM. (i YeRTgal dae (three iterations) @=1)

3) e ¥4 Ugd (Newton-Raphson method) aTU%4 x3 — 4x — 9 = 0 AT HHIBIOT

3T Ibet QM. (Fdes i JerTgat (three iterations) &)

4) ged ¥4 Ugd (Newton-Raphson method) a0 x° — 4x + 1 = 0 IT THIBOM

TS IBeT 19T 2 =T R QMHT. (a5 ot GR1gal (three iterations) &,

5) =ged 36T Ugd (Newton-Raphson method) aT0%a x3 — 3x — 5 = 0 AT FAHIBROTA

TS IBeT AT, (Fdes i YaRIgn! (three iterations) &)

6) gea 3BT Ugd (Newton-Raphson method) a0 x3 — 2x — 5 = 0 AT AHIBROTA

TS IpeT AT, (bees i YaRIgn! (three iterations) &)

7) g v Ugd aiaed  (Newton-Raphson method) 3/20 © 3igst 3ee QITHT.

8) e ¥bHe Ugd d1uvsa (Newton-Raphson method) /120 ¥ 3igTst Iebet QiTHIT.

9) e b Ugd aiaea (Newton-Raphson method) 3/35 3 3igTst Iact <fTH.

10) e ¥ Ugd 910 (Newton-Raphson method) 28 9 3igTst Il LiTHT.
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¥.R (AU AT ArrHaater ghee)  (Solution of Simultaneous Equations)

T FHBoT=AT( linear equations) UoTIeET faaR &,

a;Xx+byy+cz=d;
a,x+byy+cz=d,
az X+ bzy+c3z =ds

YT FHIBROTET YTl HISAUar ST 3T 8¢ Ugdl d9raRd 3Tl 3eid. Hdied

TSR ¢ Ugd! 3P [ARIH0T Hedld av JeRIgal Beodreal Ugd! gidd gdhaudd

THTHTE UTH Bisudd 313l WHHERT o Sdid. dT Uield  3T9YT did ChEHTHIAS
THIBROTTETS 3igTst TRt S avae! Wielel Ugdides 9] BRuTR 3Tald.
& (FEaTeAT T2 7)) (Bakhshali Iterative Method)

% Sise Ugd (Jacobi’s method -lterative Methods)

< ¥ ¥se Ugd (Gauss-Seidal method-Iterative Methods)

144 | Page



Applied Mathematics (312301)

= N0 (a

» SIplEl YerIgml Ugd ( Jacobi’s Iterative Method)

YeRTYAT BIOTRT Ugd( iterative method) & 3Tg SATHEA YU TISURYH dRdTdb
[eIRTHROT W Foeal 0T JURET ST 3Tt IRTed S0 Tk Tl 3T UTH Fed

STTal. AT UOTTeirdl Hehedel 3Tcdd iUl 3fTg, HoY €eh o= 3 (diagonal

~ . ~ Ao o (aVWa¥ o)
elements are non-zeros) T JGdddi¥g SIPEAT YRG! Ugdl (Jacobi's

iteration method) 3TUATET 3t 3T TevTa0T UTH el Ad.

Pred G : YéieT Yo THIBOT=AT UoTieiT faa &,

31X+b1y+Clz=d1
a,x+byy+c,z=d,
a3X+b3y+ C3Z:d3

i) SRl TEEARITE! deliet AHIBLOTIaNIel Jaai @ Wl [eTHI0T B T,

1
1
1
y = b— (dZ — aX — sz) tee see eae e see see aee sas (2)
2
1

ii) WA fAwea (first iteration),

d
THIEHT (1) A y = 0,z = 0 THATR AYTAT X, = — RS,

d
THIHROT (2) A x = 0,z = 0 THAR ATy, = — (Hoded.

d
THIHOT (3) A x = 0,y = 0 T[HedTeR AUl 2, = — HBa.

i) T&eTa geRigsT fAesfavare,

FAHIET (1) TeA y = y,, 7 = 7, TTHITR ATl
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1
X2 == a_l (dl - blYl - Clzl) ﬁw.

THIEROT (2) TA X = X4, 2 = 7, THEATR ATITAT

1
Y2 = E (dy — axxy — €p74) [EEH

HIFBWT (3) Ay = y,, X = X, TBITEAR AT

1
Zy, = a (d3 — dzXq — b3Y1) ﬁéﬁ-.

S gf<ad SRHAT ATUSd el dludd Ushar I odl.
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HigdeAcl 3gTgeot
1)  Sis! YeRTga Ugare (Jacobi-lteration method) STaitet THIHROTIT UOTTe! HieT,

5x+2y+z=12; x+ 4y + 2z =15; x + 2y + 5z = 20 (HI 3= LG B)

IWR:  TGeiedT AHIBROTIT WTelel YHATT ¥l B 3T,
1
X=E{12—2y—z}
1
y=Z{15—X—Zz}

z=§{20—x—2y}

v GerTgl (First Iteration):

R THIBWOMA X, = 0,y, = 0 30z, = 0 ST AT,

v faeed (first approximations) 3T,

1
x; =-{12-0-0}=24
1
y1=,{15-0-0}= 375
1
2y =-{20-0-0}=4
fgdia gerTgat (Second Iteration):
RIS FHIBWON x = 2.4 ; y = 3.75 301 z = 4. L AT,
1
x, =2 {12-2x3.75-4} =010

y2 =7 {15-24—-2x4}= 115

1
2, =2 {20~ 242375} = 202

fEeiear JHYBROTI=AT YOI ) faRTeRoT 3mg |

x=0.10; y=1.15; z=2.02
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2)

=N

S1p|

20x+y—2z=17;3x+ 20y —z = —-18; 2x — 3y + 20z = 25

IW: e iRt Weler THTOT 3T & T,

1
X—%{17—y+22}
— {18 —3x+2)
Y= 20 xTz
— (25— 2x+3y)
Z_ZO X y

T GerTgt (First Iteration):

Rl THERUMA x, = 0, y, = 0 30Tz, = 0 ST AT,

v fawea (first approximations) 3T,
== {17-0+0} =085

17 % e
= {~18-0+0}=—09

Y1=% {—18 - } =-0.

z1=%{25—0+0}= 1.25

fgdia gerTgat (Second Iteration):

TRieT JHTERO x = 0.85; y = —0.9 3701 z = 1.25 g M,
1

X, = o= {17+ 0.9 +2x 125} = 1.02
1

Y2 =55 {~18 —3x 085 + 125} = —0.965

2y = —{25—2x0.85—3x 0.9} = 1.03
20

g gerRigat ( Third Iteration):

TRl WHIHRONd x = 1.02; y = —0.965 30T z = 1.03

1
X3 =— {17 + 0.965 + 2 X 1.03 } = 1.0012 ~ 1
20

I Tl Ugdl (Jacobi-lteration method) STt FHIHROTRIT UUTTe! HiT.
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3)

LN

1
ys =5 {18 =3 x 102 + 1.03}= ~1.0015 ~ —1

1
73 =—{25—-2x%x1.02-3 %0965} = 1.0032 = 1
20

feeaT HHIROT=AT YoTTe faRTeRoT ang |

x=1; y=-1; z=1

S1Pp|

10x—2y—-2z2=6; x—-y+10z=8 ;—x+10y—2z=7

SR

ST AT TegaATal aRtet FAHTBOTI Jelatele BT TTIHTON BT,

10x—2y—2z2=6
—x+10y—-2z2=7
—x—y+10z=28
oiea FHIROTE WTeT JHT0! Tael & AT,

1
X = m{6+2y+22}

1
y= ﬁ{7+x+22}

1
z= 58+x+y}
T YRt (First Iteration):
TR THIBROMA x, = 0,y, = 0 30Tz, = 03T T,
T fadea (first approximations) 3Tg,
x;= {6+ 0+0} =06
yi={7+0+0} =07
2, = ={8+0+0}= 038

fgdia gerTgat (Second Iteration):

¥ gerTgat gl (Jacobi-lteration method) FTeilel WHIGROTH! HOTIT WIS,
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TRIel THEROTT X, = 0.6, yo = 0.7 3101 z, = 0.8 AT,
X, = 75{(6+2%0.7+2x08} =09
y2= 75{7+06+2x 08} =092

Z,= 75(8+0.6+0.7} =093

gdid GeRigat ( Third Iteration):

TR WHIHRONd X, = 0.9,y, = 0.92 370z, = 0.93

X3 = 75{6+2%0.92+2x 093} =097 ~ 1
ys= 75{7+09+2x 093} =098~ 1

7, = 1—10{8+0.9+0.92}= 0.98 ~ 1

fEeieaT JHIGBROTIAT YOI I feRTeRvoT 31Tg |

x=1;,y=1; z=1

IR TSI

Siehis! YeRIgAl Ugdla (Jacobi-lteration method) TTeilel HHTBOTIT UOTIT Higal.

1) 2x+3y—4z=1;5x+9y+3z2=17;8x—2y—z=5

2) 10x+y+2z=13;3x+ 10y +z = 14;2x + 3y + 10z = 15
3) 10x—y+ 2z = 15;2x— 15y + 4z = 25; —=3x + 2y + 25z = 45
4) 15x+2y+z=18;2x+ 20y — 3z = 19;3x — 6y + 25z = 22
5) 10x+2y+z=9;2x+ 20y — 2z = —44; —2x + 3y + 10z = 22
6) 4x—y+z=4;x+6y+2z=9; —x—2y+5z=2

7) 10x—3y+2z=9;2x+10y—z=11;x+ 2y + 10z =13

8) 10x+y+z=12;x+10y+z=12; x+y+10z=12
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& A ea-9gd (Gauss—Seidal Method )

A-T9ge (Gauss-Seidal iteration) &l {Hd TR TF Ugd 31T BROT AT TEgdId
ST HefUd SigreT aTus Fdie e it STd. ME-Tasd Ugd a1 Sibid! Tgarn
TUTRA UBR 3ATE. S-S UGd 0T STl UG T ST 3718 DI Sipdl ggdrd

AR IRONge UTH Beiedl JedidT dIuR el SATdl a2 Su-[Hed Ugd denid Edmad

BT HediaT GerRTgt Ufshd Gt @R 6d.
Fred [ : eiet YT THBROTI=AT YOTTe 4T [aa e,

a;x+byy+cz=d;
a;x+byy+c,z=d,
az X+ bzy +c3z =d3
MY THSel (Gauss-Seidal iteration) TEgdIHTSN HHIPBRUTY G Wlei (el THTOT:

1

x=— (dy = by — €qz) wrvereereersrnee e (1)
1
1

y=1 (dy — @pX — Cpz) o veeveeveeseemvvveenne (2)
2
1

7 = - (d3 — azx — bgy) v veerervee e (3)

i)  UHYeRTgar (first iteration),
THIHOT (1) Ah y = 0,z = 0 STeATT

d;
X = —
17

THIHROT (2) T x = x4,z = 0 SqedT
Vi = 5o (& = ax — ¢+ 0) Fa
JHIHOT (3) FA x = 0,y = 0 ST

1
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ii) &dia Y=Igal (second iteration),
THIGRT (1) Ay = y,,z = z, oqedTd
X, = i(d1 —byy, — cyz,) e,
THIERT (2) A x = X,,7Z = 7, $ded™
y, = i(dz — ay%, — ¢yz,) TR,

THIHWOT (3) A x = X, ,y =y, oacAT

1

Sigdd 3B IgdhdT AU ATe! diudd Ufhar Y odT.
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Hisdoici] G181

T-fHse Ugd (Gauss-Seidal method) dIT0R H3 WIcilel HHIBOTHT TOTIT Higal.

1)
10x +y + 2z = 13;3x + 10y + z = 14;2x + 3y + 10z = 15 ( 1 LRI B)

I TG AHIweoT 3Ted

10x+y+2z=13
3x+ 10y +z =14

2x+ 3y + 10z = 15
- fAEe Ugd (Gauss-Seidal method) 30T SRl HH B0 GEIAUHTIT Hig 2T,

1
X—E{13—y—22}
== (14— 3x— 2}
y_10 X Z
— L (15— 2x— 3y}
“ 1o XToy

ToH gerigat (first iteration),

1
x1=E{13—0—0}=1.3 Yo =0 30T z,= 0 3

1
y1 =75 {14-3(13) - 0 } = 1.01 X, = 1.3 3Mf07 2, = 0 3%

Z, = %{15 —2(1.3) =3(1.01)} = 0.937  x, = 1.3 301 y;, = 1.01 3

fgdi QeRIget (second iteration),

Xp == {13 = 1.01 - 2(0937)} = 1.01 y; = 1,013 z, = 0937 3%
y, = 1—10 {14 —3(1.01) = 0937} =1  x, = 1.01 370 z, = 0.937 3>

7, = 1—10 (15-2(1.01) =3(D)} =1  x, = 1.01 30T y, = 135
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2)

Tl G=Rigt (Third Iteration):

x3=1—10{13—1—2(1)}=1 y, =1 30T z, =13
y3=1—10{14—3(1)—1}=1 xs = 1 AT 7, = 135
23=1—10{15—2(1)—3(1)}=1 x5 = 1 3T y, = 135

[T HHIBROTIAT UOTIe T TeRTRRT 3718

x=1;y=1,; z=1

i -fAse Ugd (Gauss-Seidal method) dT0R H¥ Wil THIBOTHT TOTIT Higal.
10x+2y+z=9;x+ 10y — z=—22; —2x+ 3y + 10z = 22 (<0 GRIG! &)
et T e

10x+2y+z=9
x+10y —z = —-22
—2x+ 3y + 10z = 22
STH-T8E Ugd (Gauss-Seidal method) 3TUUT TRt HHTBOT YEIATHTON Hig 2T,

1
X—E{9—2y—z}
1
YZE{—ZZ—X-I- z}
— (22 +2x—3y)
Z—10 X y
T YRt (first iteration),
1
X =7{9-0-0}=09 yo = 03701 z, = 08>
1
y1=75{-22-09+0} =-2.29 X, = 09 3z, = 033
1
21=1—0{22+2X0.9+3x2.29}=3.07 X, = 09 30Ty, = —2.293%
fgdia QeRIget (second iteration),

1
X, =-{9+2%x229-3.07} =105 y; =229 Mot 2, = 3.07 3%
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1
y2 == (=22 -1.05+3.07} = -2 X, = 1.05 30Tz, = 3.07 83

1
2, =7-{22+2x105+3%x2}=301 x,= 1.05 3oy, = —2383

Al G=Rigt (Third Iteration):

1

x3=—-{9+2x2-301}=1 y, = —2 30T z, = 3.01 3%
1

ys =75 {-22—-1+ 301} =-2 X; =1 30T z, = 3.01 3%
1

23 =—{22+2x1+3x2}=3 X; = 1 30 y; = —23%

[T HHIBROTIAT YOTe T TeRTReT 3718

x=1;,y=-2; z=3

3)  ME-Tase Ugd (Gauss-Seidal method) TR & Wleilel THIBROTHT UOTTe! HlST.
8x+ 2y +3z=30,x— 9y + 2z = 1,2x + 3y + 6z = 31 (T GeRTgal &)
e foetelt AHIH0T e
8x+ 2y + 3z =30
X—9%+2z=1
2x+ 3y + 6z =31
- fHse Ugd (Gauss-Seidal method) 3TYUT TRIeT HH TR0 GEIAUHTIT Hig AT,

1
x=§{30—2y—32}
1
y== {1-x—2z}
1
Z=g{31—2X—3y}
Ui Gertgat (first iteration),

Y1=_ig{1—3-75—2(0)}= 0.31 X, = 37531 z,=0 &

zZ, = % {31 —2(3.75) —3(0.31) }=3.76 x,=0.9 3Ny, = —2.29 33>
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fed1d Qawign! (second iteration),
1
x, == {30 —2(0.31) —3(3.76) } = 2.26 y; = 031 anfot z, = 3.76 8%
1
y» =5 {1-226-2(376)}=098  x, =226 Aot 2, = 3.76 3%

Zp = % {31 —2(2.26) —3(0.98)} = 3.92 x, = 2.26 MUy, = 0.98 &
i GeRigt (Third Iteration):

1

X3 =73 {30 —2(0.98) —3(3.92) } =2.03= 2 y, = 0.98 3ot z, = 3.92 3%
1

Y3 =5 {1-2.03-2(392)}=099~1 X3= 2.03 31T z, = 3.92 &3

1
2 == {31-2(2.03) —3(0.99) } =3.99 = 4 x; = 2.03 ATy, = 0.99 &

feieraT THIBROTI=AT UOTe I feRTeReoT oTe |

x=2 ,;,y=1; z=4

TRTT THEd

A1 gerTga (three iterations) %4 MA-fAse Ugd Gauss-Seidal method aTqsa

T TeT HHIBROTT YOTIeT |iSdT.

a) 6x+y+z=105 4x+8y+3z=155 5x+4y— 10z =65
b) 10x+y+z=12, x+10y+z=12, x+y+ 10z =12

c) x+2y+3z=14, 2x+3y+4z=20, 3x+4y+z=14
d) 5x—y=9, x—5y+z=—-4, y—5z=15

e) 15x+2y+z=18, 2x+20y—3z=19, 3x—6y+ 25z =20
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SR Y-RTG Ugd (Bakhshali Iterative Method)
I T T T QMYUUITe! SReRIel GRIgRT Ugd SUgad 3fTg.

8 Y I10FH U o Sild:

2
N —x,

2X,

Xpn41 = Xp + , n=0123—-—————

39,

N="TeAT T a5 GRIGRH Ul A=A 3T

RIYH TARIGH, x0= T a5 of N T ald S1aes 3] STOT N U&T HHt 318
xn = @I xo A1 GRIGTH RNYTRATST AR GoRTG

gredae 3ag 0l

1) SRRITE! G-RIGRIT U aTueH V17 o 3iaTsl Jed qNeT
IR ZAN=17, x0=4

3{TAT SReRITeH IR UGd aTuRe]

N—xp?2
Xn+1 = Xp T 2

1= 0123,~— = = = weeeeer(])

n

Ty e (first approximation):
THIDHRT (1) T n=0 39

N _XOZ
X1 = Xo 2%,
17 — 42
Xl = 4’ U 8
X, = 4.125
fgdta Feea (Second approximation):
THIHRT (1) & n=1 89,
N _Xlz
XZ = X1 2X
1
4195 + 17 — 4.125%
e = 2(4.125)

X, =4.1231060606060606
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?j_cﬁ'q [GCTE] (Third approximation):
THIHR (1) T n=2 39

2
N_X2

X3 = XZ 2X
2

— 41231060606060606 4 17 — 4.12310606060606062
S 2(4.1231060606060606)

X3 = 4.1231056256176837
31T, \'17 1 YargHIAd Hed 4.1231056256176837 3T,

2) QRIGT Ugd AU 26  3iaTol Jed MYl
IR : SN =26, x0=5

3Tl SRRITe! GRIGT Ugd aue=
Xp+1 = Xp T NZ_TXHZ, n=0123—-—————-———-(1)

Y e (first approximation):

THIDHRT (1) G n=0 39
N_XOZ
X1 = Xo 2%,
26 — 52
X, =5+ 10

X1 = 5.0999999999999996

fgdia e (Second approximation):

GHIBRUT (1) HL n=1 3G
N — x,2
o =Xt 2%,
 £.099999999999990¢ 4 20— 5:0999999999999996
o 2(5.0999999999999996)

Xz = 35.0990196078431369
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?j_cﬁ'q [RCTE] (Third approximation):
THIHR (1) T n=2 39

2
N_X2

2X,

X3 :XZ

26 — 5.09901960784313692

= 5.0990196078431369
E T 2(5.0990196078431369)

X3 = 5.0990195135927854
31T, \26 T GATHTT Hed 5.099019513592785431T%.

II1d UYHd

1) SRSl GRIGR Uegd dIuReA V67 o Siarsl el YT
2) SRRl GRIGTH UGd alue 102 o 3icTol God Qe
3) SR ARG Ugd dTU= /85 o SaTol Jed N
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Teh— &
T dT faaeoT
Probability Distribution
CIEIEIRCAR A C )

fgusl faavuT (Binomial Distribution)
qrad1a fdavT (Poisson Distribution)
UATHT fadv0T (Normal Distribution)
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Uch - 4
_ Unit-5
Probability Distribution
(Frafafers Refieger)

fawg fArafar (Course Outcome):
Ul SRS U HISfauariTa! e T fdd=ur aroR.

Agifae fRre&ror yuImd (Theory Learning Outcomes):

5.1: {§Ug fdarur (Binomial Distribution) @1 dT0R &+ dRAR ATGUGTAT (Repeated Trials) YR
T grwa Hisfaur,

5.2: SiegT ArUGT TReAT WS SR SATOT FHTSTdT U HHT 3R degT faaiea THar Hisar.

5.3: Yafdd RS gre Siefavaridt g fadRurt HeheuT auRT
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“.R

> UREd:

Treaar faawuT(Probability distribution) & HEATRITRART e d HebaUsl 3MTe. d Gl

Y e

Hgifdd dTdsiar(theoretical level) 3TfoT eMagTR® UTdea® (practical level )amoRer

SaTd. AR I, poTR fafdy I fasrati=ar (occurrence of various

possible outcomes) Tead AFIAT FHTAAT fadwoT &1& (Probability distribution

function) UG HRd. FWTAAT fAAUI 999 UHR 3Ted. TRAR IR STUTR ATe(wd

o

[gdeoTged (important distribution)

Foti=T (random variables) ®Tel Hewayul

YT 3 AT PROTR 3TEId.
A)Tguet f9avuT (Binomial Distribution) g (Discrete)

B) uraie faazor (Poisson Distribution) g2 (Discrete)

C) T\ faavoT (Normal Distribution) ¥dd (continuous)

Irefw® 9o (Random Variables):

gqEfB® garT=aT(random experiment) URUMHAEGR {FUiRd Bl SOMR et

el IoT(Random Variable) 3/ TUIdId. Tl Tl fham T (chance) 3
T HAlUed SITd. AEfDD Il & X, Y, Z, TATG! HGAT AgRia! geifadrd. AT Il §
g (Discrete) fhaT 3dd (continuous) 31 T,

b HHTAAT favuT (Discrete Probability Distribution):

SR grefd® I (Random Variable) x BT 9&& (Discrete) el dR THTHAT Bl
(probability function) P(x) @1 9%gAT %al(mass function) 3= %ol ST 3101

AT fdaRuTT g Freadr fadwer (Discrete Probability Distribution) %oTdTd.
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> ¥dad W9reddr fadawer(Continuous Probability Distribution):

SR grefese Jol (Random Variable) x & #ad (continuous) el @ HHTAAl Bl

(probability function) &1 F9TAdT Gedl Bel(probability density function) 3=

TEedl S 30T Al faaweme wdd Sredar faaror(Continuous  Probability
Distribution) %uTdTa.

> {91 9 (Probability Curve):
Hdd g (continuous curve) y = f (x) @1 HHTAAT g% (probability curve) =ordrd
aMfor geldr B (density function) <@gl THERIHE (positive) IRIAT 30T

JZ P(x) dx = 1 T2UTST IMTEAAT a5 3T X 3787 Siaid THOT &7 T (unity) 314

163 |Page



Applied Mathematics (312301)

.2 Binomial Probability Distribution: (STIATTHHAT TTATaTAZT [STLET9T)

SicgT Iravi(trial) g9 TR0R 319asies (mutually exclusive) URUTH(outcomes)

3eesdrd degl fgudt faawor (Binomial Distribution) aTwRet SiTd. T fastetiar "ger

(success)afor "sruger” (failure) 3 I WA SITd. U ITI0Md JeRAT gogrEt

T wreat Teat gvgTdl STl Jad ‘p’ 3RId @R Udd Arvild geedt Tagel Juart

Tosan =1 groar=ht Tt & Jdd ‘q 3. AT YEROM p + q = 1. d<el Faebl ‘v g2 febar
“Zadt (success or happening) </dT (probability)
P(r) ="C,p"q""
BR el STd. 90t v’ o1 Feieit 9 (Bernoulli’s variable) wotard. ‘v’ =ar fafau
A6l P(r) @ 4o I fguet fdaror (Binomial Distribution) 3/ =oTdTd.
> Tgudl faawum ST (Properties of Binomial Distribution):
i) Teudl fadwer e (Mean of Binomial Distribution)

X =np

ii) f&ugt faawor y=moT fduets (Standard Deviation of the Binomial Distribution)

S.D.= 0 =,/npq

iii) T893t fdaoT U=RUT (variance of the Binomial Distribution)

0% = npq
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1)

2)

Higfdelel ITE:

feugr faaworam 74 (Mean of Binomial Distribution) 17 3ol Wt foaera
(Standard Deviation) 2 31Tg. @ p 3(1{o1 q =it febHl rer.

ot fgudt faaeomen /e = np = 17

3ol AT fasels = S.D.= ,/npq = 2

= npq = 4
= 17qg =4~ np =17

= q =1i7= 0.24

p=1-q=1-024 =076
T qaueeied (unbiased coin) ST0T 6 4T tebed STId. ¥ a) 2 Hid (heads) 3Tfor
b) fFAT (at least) 4 =itd H@vaTH! er=rar <.

U IOl (trial) 74,

<t = EATAT (probability of head) = p =

N =

ge 9T AT (probability of tail) = q =

N

&2 w@d Ir=va (independent trials) 6 3. Lon=6
Tgudr faawor gR
P(r) = "Grp"q™™"

= =G @

= rw=cc()

a)  a! 2 91d (heads) MA&vaET LT %o r = 2
Pr=2)= Ca(3)

= Pr=2)=r

=  P(2) = 0.2344
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b)  T&AT (at least) 4 did fAevarE eadr =oed r > 4
P(r=4)= P(4) + P(5) + P(6)
1 6
= P(r=4)= (5) {°C4+°Cs+°Cg}

- P(r24)=é{15+6+1}

22

> =—

= P(r=4) 2
11

> =—

= P(r=>4) 2

=  P(r=4)=03438

3) 3 I WRA B 10 T 2 3ftEifie saara (industrial accidents)2@ams(due to
fatigue) BiaTd. 8 Uehr 2 ITUETA YFATHS Blect AT THTAAT ATHT.
FR:  YHATHS ATETAET QAFAT = p =110=%
q=1- 1:-2 MOt n = 8
5 5
feudia faaoT s
P(r) = "C,p" g™
0\’ /4 8—r
= PO =" (5) (5)
8 TehY 2 3TTHT 2haTe Biget AT HTeTaT
1\2 (4\®
P =2) = °C(5) (5)
=  P(2) = 0.2936
4) HE BN (dice) 729 93T bebed SITANA. TUUT BHIAHHT il B 5 TebaT 6 gRifdvaramsT
Tebdl STUET PRAT?
IR:  THI BRI (die) 5 far 6 Fzvart e gdi= p = = = §

o1 BT (die) 5 fehar 6 o fesvar g adi= q = 1—p = 1— %:

wlN
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5)

a9 8T B hhal 3T,

U

U

U

fBuda faawor g

P(r) = "G p"q"™"
P = ¢ (3) )

n==o

BHIGHEH di B 5 fhar 6 geifavart oaar Bosg r > 3

P(r>3) =P(3) + P(4) + P(5) + P(6)
P(r>3) =1 — {P(0) + P(1) + P(2)}

P(r=3) =1~ {5, (3) (

2

3

) +ee () (

P(r>3) =1- {0.0878 + 0.2634 + 0.3292}

1 — 0.6804
0.3196

P(r=3)
P(r=3)

2

3

)

1

3

aTqferd Hear(Expected Number) = Nx p = 729 x 0.3196

3afeTd |AT = 232.99 ~ 233 YhRR
FBHITHHT di BT 233 UBR 5 fhar 6 gefadie.

) (

3l

5 WHATA AT0G=AT (fair coins) 200 HIATTE a) foa1e i 9id (head) b) SRt
SR 319 <t [Heevar=il Qraar 3T fosdt ARTIST 3T98TT B QAhdT?

STiv:

~ a a 1
U Iraviid, 9id (head) Fesvam @ = p =

3Mfot U2 (tail) A@vamE! o=t = q =%

W@an =5 MU N = 200
fgudta faawor g
P(r) = "C,p"q"™"
- o=@ G
= P =5C, (%)5
= P = % >Cy
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a)

b)

BTt e 9 (at least two heads) THEUATE AT %0 r > 2

P(r=2) = P2) + P(3) + P(4) + P(5)
P(r=2) =1 - {P(0) +P(1)}

P(r>2) =1 —% 5C, + 5C,)

P(r=2) =15 {1+5)

6

P(r=2) =1 -5
P(r=2) =%

13
P(r=2) = Te

P(r=2) = 08125
argfera WA (Expected Number) = N x p

3rufard | = 200 x 0.8125
3aferd IS = 162.5 ~ 163 JhR
fasaTer G 91 (at least two heads) 163 AT« 3TT@de ddld.

ST ST g1 91d (at the most two heads) TA@UaRT AT TUSH r < 2
P(r<2) = P(0) + P(1) + P(2)
P(r=2) = — {5, + 5¢,+5C;}

P(r<2) = 5 {1+5+10)

16
32

P(r<2) = 05

P(r<2) =

3Tuferd ST (Expected Number) = N x p
37afeld w3 = 200 % 0.5

3AfeTd W1 = 100 TR

ST ST g1 91 (at the most two heads) 100 APTET 3@ Jdla.

166 | Page



Applied Mathematics (312301)

6)

TiTear Smafed 9ela (well-packed box) 3@l 100 USRIU®F (transistors) et

20 TR 3I9gth (defective) 3TTed. @TdId 10 ATefBHUt! (at random) feasat &

a) ¥4 3gH d¥eel (non-defective) @ b) FHHIAHH! TH ugwh (defective)

AT WURIEBET HTTddT e,

ulr

= p=

LN LNIEN L. 1
0T G ATl TR HH ATddl = q = 1-p = 1-<

= q=

vl

10 YWRIYS ATefBHUl (at random) fHasat %o n = 10
feuda faawor g1
P() = "Crp"q""

aEECERCIONON

a) W UG T (non-defective) BUSH r = 0

=0 = () ()"

=  P(0)=1x1x(0.8)

= P(0) = 0.1074 «++«+- - (.)

b) HHIAHH! TH GugH BOEE r > 1

N

P(r=1) = P(1) 4+ P(2) +++---eevveeveeeee e+ P(10)
= P(r=1) =1 - P(0)

= P(r=1) = 1-0.1074 from (i)

= P(r>1) 0.8926
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7)  TH qaaTd 10 I Flew Aed A 4 qugH (defective) M. I ATeR
RTEE UdedT™ d Gleel GIugth ST STl AT,
IR TPHUT A3 @log = 10 30T GG (defective) Y23 @loceg = 4
INgh @log 9l WAl = p =% = 0.4
(0T G Ao @leg Al T AAT=q=1—p=1—0.4 = 0.6
Il Il AMRTAYS Udedd . n =2
feugia faawor g1*
P(r) = "C, p* q"*
=  P@) = 2C, (0.4)" (0.6)%"
gIee! GIugTh IRTCATH STl oTeid 1 = 2
P(r = 2) = 2C, (0.4)% (0.6)22
= P2 = 0.16
8) T UTfherdict WRIRT 10 U 3 fagd uew (electric components) 9w 3MTed. SR
4 9% gEfD® (random) 3TOT IO (test)ddedl SedT TR THMUST STRA GIugwh
RIVITHT AT BT 3T ?
S feetel: 10 96T 3 Tagd uea (electric components) IS 3TTgd.

anfol g NIciel fagd Tehidl Ieadi = q=1—p =1 —13—0 =

ha ¥ LI aY > 3
g fagd gedhidl Tt dT = p = o

7

10

4 Toga ues arefBHUT (at random) faasa %o n = 4

feudia faaror gl

P(r) = "C.p"q"™"
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=

U

P = ¢ (50) ()

TR ST GIYTh A0 I dl 8o r < 1

P(r < 1) = P(0) + P(1)
P = "G (55) - (3) e (3) ()
P(1) =1x1x(0.7)*+4x0.3x (0.7)3

P(1) = 0.2401 + 0.4116
P(1)

0.6517
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ENEREEE]
1) feudt fdmom=m 7eg (Mean of Binomial Distribution) 20 3Mfut yIfviq fauer=

(Standard Deviation) 4 31Tg. @2 p 31foT q <A1 faHd Flel.
2) el avihd(toss) A IR did(head) fHasvamt erdr (probability) er.
3) UT= M0 (toss) Hed die did (head) fHesvamt ererar (probability) ®Ter.

4) 20 FHHAMTA (fair coins) ATUIUDh BRI FTeilel LRIAT TUTHT.

i) SRIsR 3 d(head) ii) 3 Y& Sed did(head) SE

5) FHEAMTA (fair coin) A0S 10 BT BedTH Hlelel ARIAT TUTHT.
i) SRR 6 <t (head) i) FHId AT 6 =i (head)

6) et [T (cubic die) 4 BT Bhed T JTcilel AFIAT UTH HRUATH! WHTAAT BT SHATg?

i) SHId HHI TH 6 (At least one six) ii) T FH HHIB(All even numbers)

7) TF AT (die) 8 AT BhedRT 3 BT HHIP i) SRR 2 BT i) FHHIT HHI Tehgl JuIT=H

IITHAT BT 3T0TR?

. a_ PSRN a _n . . 1
8) T BU=lgI? U IcuTigd bedrdt giugth (defective) e — e, SR 12 U IadTied

ol @ 1) TRIER 2 U GG i) FHI BHT 2 U GG SHTATH] HHTAAT BT AHVR?

9) HUIGI AT GG (defective) ST ZaBaR! 10% 318, ST UTT sisd U UTHIE

rEfBHU (at random) THaSe T TR TRISR Gl I Sois ATV AFIAT QATHT.

10)THT HRATGI IATGd HEN 10% 3G Gugeh (defective) 3Med. T IAGAHYS TR

ITefBHI! (at random) FHaee SIeRT THH! T SI9gwH ST AT ATeIT,
11)UeT fafeie Wigd IAgaR  91u (fail) EI0TMIT THOT eFbBART 20 3ATE. SR 6 IHGAR
TRIETAT T8 3T R ToHTe U SHSITR URI&lT 3TUT gIVIRIT oIaadT febdl 31mg?

12)31eATAT i (hurdle race)TETET WAIZAT 20 3EYS UR HRA @PTAId. dl TdH

N 5 . ~ o
ST G et SFRIT QT — $TTe. T 31 Y& BHT SIS SlETavaTal A FTel.
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.3 Poisson's Probability Distribution:  (Terrter srafafert fRefterer)
qraHie fadwor (Poisson distribution) g1 W& gores faavoT (discrete distribution)

I IAd GHS SRUTRT IMfUT Hieam TTAT Well ST oAl HHTAarelt

(probabilities) fastfed atmg. gl fadwor (Poisson distribution) &1 feusiia

faa=otr=T (binomial distribution) #aifGd TR 3MMR. Sl 'p ' fhal 'q ' BRI @l
3T 3TTOT 'n /' GoT HIST 3Tdl degl feueiia faarom=it ST urawre faawer gat. ot 'n’
TR HIST 30T 'p’ BRI BIel 9agd, np = m (FBR) Iqdl o Feri=t TR AT

(average number of success) #aifgd TR (finite constant) 3.

3TRAT BTY, YT [IaROT T faaRoT O Wiaitel YAt TRATNT ot SITd.

—m r

e m

P(r) =

r' ;r = O, 1'2,.....................’n

Y m el e ™ faaror(distribution) Ul (parameter) 31 =oTdTd

> UIgHId faarot oA (Properties of Poisson Distribution):
a) UTgHIa fdawer 77 (Mean of Poisson Distribution)

m = np

b) Ut faaror wHToT fe=ietel (Standard Deviation of Poisson Distribution)
S.D.=0=+vVm

¢) UTgHIA {daver U=RUT (variance of Poisson Distribution)

o2 =m
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Higfdelel IgTE00

1) U qrarar fdawona (Poisson frequency distribution) 2 Feridl (successes)

qrardr g 3 germ=ar ararRarear &9 (half the frequency) 3d. @R €T 7&4 100

AT fagete (mean and standard deviation) QfeT.
IW:  felel: 2 eI (successes) ARERAT = % X 3 FLMET qRamdr

graTe fadwer (Poisson distribution) g%

—-m . 2

2 Rt T fora TRaRaT = —

—m_m3

afoT 3 oMot Heford aRaRaT = —

= HT=m=2~6

el a9 (Standard Deviation) = S.D.= 0 = Vm
= bk Ggead = /6
= e [Gued = 2.4495
2) 100 faga fGai=ar (electric bulbs) TS SR HUela adrfed (manufactured)
FoAcdl 5% Taga T g™ (defective) 3¥dlr R U@ faawor (Poisson

distribution) IT0¥e 7 (mean) AT,

5
F: %@ﬁ:p=5%=rm =0.05 amfor  n=100
AT (Mean)= m = np
= AT = 100 x 0.05

= Hg =5
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3) SR YERSS Id (random variable) Ted UrEATe fdavoT (Poisson distribution)
I S ! P(1) = P(2) @ P(4) <M.

J:  UTEHIE [GavoT P(r) =

e”M.mf

r!

Retet: P(1) = P(2)

=

mZ
T . m = 2

m
1

—2.54

P(4) = = 0.0902

4!

4) TP dUea IAied (manufactured) Foiedr faga Geimed 39 faga B3 vy
(defective) 2mgd. 100 fe=ai=ar a=TT (sample) 5 Gd oY FAVGRET FHTAT
(probability) eitr. (féeiel: =3 = 0.04979)

3
I e p=3% = E=0.0334Tﬁ?r n=100

=

HJ (Mean)= m = np

m = 100 x 0.03
m =3
YTt faaror (Poisson distribution) g1R

—m r

e *m

P(r) =

r!

e—3 . (3)1‘

r!

P(r) =

5 T3 o SRAvITIT WM Toid 1 = 5

e 3. (3)5
5!

P(r=>5)=

0.04979 X 243

P(r=5)= 20

P(r=5)= 0.1008
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5) I SIugh BI0dTHT AT 0. 005 378, 200 RGAT A 3 TR GI9GwH 0T
LRI BT THUR ? (TGedet: e = 0.3679)
o fee: p=0.005 30T n=200
HY (Mean)= m = np
= m = 200 x 0.005
= m=1
graire fadwor (Poisson distribution) g1
Py =
1
= P(r) = £ r!(l)
3 I SYh STAVIT IA{TeAdT 8ol r = 3
PR
= P(r=3)= %
—  Pr=3)- 0.36679
—  P(r=3)= 00613
6)  UTITS [IaR0T 9T TR FE 104 FHART IrEUATTEd (consecutive trials) fHATe Taer
T IPT TUTA T Ti=AT I (pack of well-shuffled cards) d%e giRUHT Terehl
(ace of spades) FTEAT SITUGTT AT 2ATEIT.
IW:  SUFAT TIRT df A9 dT = p = 5—12 afot n = 104

e (Mean)=m = np

1
= m=2

grTe fadwur (Poisson distribution) g%
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7)

U

Lu 1l

U

Py =S

P(r) = e_z;'(Z)r

104 ITAOITHES THHTE Thglae! ol STeAdT BOSH r > 1
P(r21) = p(1) +p(2) + p(3) + -+ p(104)

P(r>1)= 1- P(0)

e 2 x 20

Pr=1)=1- o

Pr=1)=1-—¢?
P(r=1)= 1-0.1353
P(r=1) = 0.8647

CRI ATABIBET ST I ST AT TRIERT 2 378, BRI 5000 STFAIHT
SUETATIT Yl = 0T A8 ATeachid AT T, (Tete: 72 = 0.1353)

B2

=

m = 2 3O n = 5000

qraATd faaror (Poisson distribution) g1

SYETATH! JAdT o HROTHIT Tl ATeTbidl WSAT WHTHdl Ui 1 = 0

e 2:(2)°

P(r=0)= ol

e—Z

P(I‘=0)=T

P(r=0)=0.1353

qTeel et WAT = 0.1353 X 5000

qTes ITeThil WST = 676.67 ~ 677
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8)

o o N a . 1
UTd TGO SRATGh BRETATT BIOTTe! Tb UTd HeA 39w TG WHl — 31Tg.

100

TTd 10 <47 UThIE Hed [Rae STaTd. 10000 HTAUY UThIe FEd Teb g UTd ST

ekt HATeAAT AT, (Geiet: e~ = 0.04979)

B2

1
N =10000;n=10;p = %00

e (Mean)=m = np

1

m=1OX%
-1

Mm=7zo

m = 0.02

9T fdawoT (Poisson distribution) R

—m r

e -m

P(r) =

r!

e %92-(0.02)"
P(r) = ————

T GI9gh UTd 9 ¥l TS 1 = 1

e—0.0Z . (0.02)1
P(1) = — 0
P(1) = 0.9802 X 0.02
P(1)=0.0196

T 9 UTd SeedT UTidheidl W% = N x P(1)

T GG UTd 3RTeT UTfeheidl [8aT= 10000 X 0.0196

T IS UTd SiodT UTiheidl UTAT = 196 Packets .
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1)

2)
3)

4)

5)

6)

7)

8)

Exercise

YT TIaR0T 18T ST x = O <7 FEEar 0,102 3T¢. TR dTal 7eg 3Tf0] A fodeta
(mean and standard deviation) ®Tl. P(1) 3701 P(2) ST Hlel.

IS fdaRoT W8t sk P(1) = 2 x P(2). @ P(3) Hlal.

T faawoT J18 SR P(1) = 0.0149 37701 P(2) = 0.0446. TR P(3) Flel.

GHT HUT SaTed (manufactured) Feear faga e 29 faga 3 g
(defective) 3Ted. 100 feeaiear T =am(sample) a) 3 & b) Swdia strea 2 &
3I9gh AU IFHTAAT (probability) Fer.

I TE TR BT THT FRETATT AHAHS (due to fatigue) EIoTHIT aTfves STTETAREY

1 o o
Soo TR, TN FRETETT 300 HBTHTR AT a2 HHIT BHT 2 I1iSE ITETT

AHATS Bldlet ATdt HTeaar wel. (fGetet: e~025 = 0.7788)

3dTgHE (manufacture) Afed 3Rd B &H IR boied] URT (condensers) W
TR 1% 9 (defect)3THal. df =T 100 =T STRTTED U Hdl. AEfBHIOT (at
random) THaSeedl STeRTTEd 3 TohaT 3ifUe UGt Ul AHUATH! ARIAT 1T SFAVR?
(fetat: e~ = 0.36788)

T YEAhId 100 YEiaR qrefdHun! (randomly) f&afed 100 b 39 (misprints)

3Ted. YEfBHY (at random) UTEecdT YSTHES FHHIAHH! 2 b 3 AT

HITAAT BT 3T ?

T WIdfeid AL (automatic machine) dR$pEe (wire coils) IR UUR foeicd
Fagd. TR 400 YR e 3! Ue TuR faeia g (defective) 3. SR 9w g
100 =AT 1A 9 hedl A a2 BIVTATe! drqHEd BHIGRAT Teb TR feriy
SISYh SO T fehdl somRe? (Retet: e 025 = 0.7787)
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9)

10)

T FqAE w2l ( firm) 500 WSB! 0.1 THF NG Ed IS Hd, TS

AR 3720t 100 F7 fdd S9dca™, T TF @& g IRIogrt 3aer fodr

IRTOTR? (oo e70° = 0.6065)

FUTEN STETd TP SATeiedT HU=Id HigdT YA Fifsis BT (machine parts) d@R

BaTd. 3 3MIER 3Tt Mg BI 0 AT T (sample) TR G 2 FifAd TR
Y AT, 3TRMT 2000 THTUD! HHIABH! Al SIUYH FitAds T SRIVFTHN 3TUET

Y 3 oTR?
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¢.8 THMA [ddwor (Normal Distribution) (At srafafodt Refiegerm)

o

gt =t Poteil FWTAdr fdavor (probability distribution) 9 faawor (discrete

distributions) EId. WG fdaR0T (normal distribution) o Hdd faawor

(continuous distribution). HifsaHd Tgdi=AT (statistical methods) NI
T faawor Agwaqot AT Seiad.

» 1T (Definition):

ST ¥dd €% I (continuous random variable) x & YA a0 (normal
distribution) 3ERUT A A T IR HAAAT I=dl Bl (probability density

function) HTeilel YHIT 31T,

1 _lx—iz
f(x)=6me (%) ;—00 < X < oo 3UT 6> 0

> HTeeh U faavom™ U (Standard form of Normal Distribution):

SR x B U9 €% ol (normal random variable) 3-8 g T 7ed(mean) %

3ot #rerhs fdae@=i(standard deviation) o 3R @ 8% Iei(random variable)

X=X
2 =

B T g7 (Normal Distribution) 3Tl & ST 7eg O 30T AT

9

fetel 1 3d. a1 €@ Idl(random variable) z Il HAEH UHAHY EfDS
IeT(standard normal random variable) 373 %UTdTd.

g9 fIdwum 7 (mean) % 9 A4 fagaid(standard deviation) o 31T&d 3Tf0T ==

UATHT fdaRoT ATUgE(parameters of the normal distribution) ®UTdTd. THTH

fdaeum=m i@ (graph of normal distribution) ITET YA HNAAT b
(normal probability curve) 3% TuTdrd 310l af 9elR I3 (bell-shaped curve)
IRl
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Y - axis
3

ST X qTed SIS audd y T STI0T TgTe ST STl HT [T &I <ITer. It 372 3w
31T & g% &fast stefivdd(horizontal axis) Werddl URg FHTE! AT Tl F=d ATel.
qI-3N&T BN g1 qHE APTHEA TPTl, 2 = -0 @ 2 = oo Tdd Ieb ABId THOT
gehes(total area) 1 3RAd. 3WRMT UBK, & &5 Y- 3M&TGN i WFTHEA WA AT
fPT T aTR. Z = 0 =T SHihela 3for Sstatseia e (left & right hand side
area) 0.5 =T SRR T8
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Hisfdelel 3gTEe0!
1) 1000 fagreaten =, fafer® Im=oi Tg (mean) 14 anfol ywIfviq fa=reter
(standard deviation) 2.5 3g. fdeiet faaRor (Distribution) & W™= Aol
(Normal Distribution) SJgid uRee fosdt faamet 12 @ 15 o= s[or Haadia?

fgoiet: A(0.8) = 0.2881; A(0.4) = 0.1554

IR fgAe: N = 1000; ALY = X = 14 3107 JATAY fdaR0T =S.D.= 0 = 2.5

HTeleh TRATHT €fe0e 9t (standard normal random variable)

X=X

7=
(o)

X — 14
—3 7=
2.5

Il  x, = 12 M7 x, = 15

X —14 12—-14 X —14 15-14
7, = = = — 0.8 M7 z, = = = 0.4
2.5 2.5 2.5 2.5

z=-08 z=0 z=04 Z=w
P(12 <x<15) = A(-0.8<z<0.4)
P(12<x<15) = A(-0.8<z<0)+A(0<z<04)
P(12<x<15)= A(0<z<08)+A(0<z<04)
P(12 <x < 15) = 0.2881 + 0.1554

Uﬂﬂﬂ‘im

P(12 < x < 15) = 0.4435

et straede =T (number of students) = N x P

Tameai=i 3 JTAT = 1000 X 0.4435 = 443.5 ~ 444

U

= 15d 15 G0 0T (HSTAUTRT THT 444 Taanmeit amea.
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2) T {afers wigd 500 faameii &R gid. 724 (mean) 68 31101 UHT{UId faue= (S.D.) 8
3Te. @ a) 50 Y& FHHT b) 84 T&IT ST [T fHasfqurr=an faameai=t wwar eier.
fGeet: A(2) = 0.4772; A(2.25) = 0.4878

IW:  Baiel: N =500; AT = X = 68 30T JATATY [T =S.D.=c =8

| c— -X _68
ATk AT efBd Id (S.D.) =z = XGX = z=1= .
50 - 68
a)50Uem®H: x=50 . z= —— = —225
zZ=-w z=-225 z=0 zZ=®

AT P(x<50)=05-A(-225<z<0)

=  P(x<50)=05-A(0<z<225)
=  P(x<50)=05- 04878 = 0.0122
Taameai=t 3MTaegd JWIT = N X P = 500 X 0.0122 ~ 6

84 — 68
b) 84 e x=84 . z=—"=2

Z=—w z=0 z=2 Z=®

AT P(x>84)=05— A0<z<2)=0.5— 04772

=  P(x>84) = 0.0228

Toareg i<t 3aeged IWT = N X P = 500 x 0.0228 ~ 11
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3) 100 Y9UT GA=T (grinding machines) YT 31t el feb SiUTehe ATAT IeTIGH ST
(production shafts) TRRR & (average diameter) 10.10 cm 30T 0.20 cm

A% faoesT (S.D.) 3. S8 @™ 10.05cm o 10.20 cm ¥ 3G A

AT AT YT IF9T HEAT Hlel. et A(0.25) = 0.0987 ; A(0.5) = 0.1915

IW: Ao AT = X =10.10 cm 30T 9ATATT fda0T = S.D.= ¢ = 0.20

AT AT EMBE I (S.D.) =z = .
X —10.10
= =—
0.20
Il x, = 10.05 37T x, = 10.20
Xx—10.10 10.05-10.19
Z, = = = —0.25
0.20 0.20
-10.10 10.20-10.10
afor 7, == = = 05
0.20 0.20
Z=-m z=-025 z=0 z=05 2=

A P(10.05 < x < 10.20) = A(=0.25 < z < 0.5)

=  P(10.05<x<10.20) = A(-0.25<2z<0)+A(0<z<0.5)
= P(10.05 <x<10.20) = A(0<z<0.25)+A(0<z<0.5)
= P(10.05 < x <10.20) = 0.0987 + 0.1915

= P(10.05 < x <10.20) = 0.2902
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4) SR 1000 FH! TP 950 100 91 A0 Bk (coin toss) HAM R 40 d 60 AT

g At (heads) faTeiear srafeia wmbid WwaT wer. fGatet: A(2) = 0.4772

e Gee: 914 (heads) et et = U2 (tail) FevarEt e =

N | =

p=gq==;n =1003MTN = 1000

N |-

HAEI(Mean) = X =np = 100 x %= 50

ol gAY f[daRoT = 0 = S.D. = \/npq

1 1
= o = 100><5><§
= o =V25
= o =5

X—X

T T €e0% 9ol (standard normal random variable)=z = -

X —50
5

Il x, =40 37007 x, = 60

et 7 =

x—50 40 - 50
21: s = - = —2

X =750 60 — 50
afot z, = —=———=2

Z=—-x z=-2 z=0 z=2 Z=@®

z=—2dz= 274 &A% (Area)

Area betweenz= -2 toz=2 is

8% (Area) =z =0dz = 2 FHle 8% + z = 0 d z = 2 AUl &ABS
= @95 (Area) = 2 X (z = 0d z = 2 WellcT 89HD)
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5)

=

=

&% (Area) = 2 x 0.4772
&% (Area) = 0.9544

P(40 < x < 60) = P(=2 < z < 2) = 0.9544
91 (heads) fHaTeedr sdfeid ewhidl H&AT = N x P

91 (heads) faTeedr srferd eawhidl H@AT = 1000 X 0.9544

91 (heads) fHaTeear srfeid eawhidl |@AT = 954.4
91 (heads) fHaTeiedr sMdfeld emhidl HSAT ~ 954

CETET IATGHRT dTeRed Alfed 3RAd DI AT dIR beredl Ufaiesiar Ufder

(resistance of resistors) UHH<I (normal) 3 ATE! TR 100 3H (ohms)

anfor Jreiep fawreter (S.D.) 2 31 3MMe. % 98 3 3MfoT 102 31 T UicRrEesiden!

et 26 UTARIY (resistor) 3¥aT? el A(1)= 0.3413

falel: ALT = x =100 30T YATHT AARUT = S.D.= 0 = 2

X—X
HTeeh THTHTA €8s °el (S.D.) =z =
X —100
= Z =
2
Tl  x; = 98 30T x, = 102
Xx-100  98—100
le = :—1
2 2
x—100 _ 102 — 100
amfor z, = = =1
2 2
z oo z=-1 z=0 z=" Z =
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AT P98 <x<102) = A(-1<z<1)

P(98<x<102) = A(-1<z<0)+A(0<z<1)
P(98<x<102) = 2xA(0<z<1)
P(98 < x < 102) =2 X 0.3413

U

P(98 < x < 102) = 0.6826
TRt capaRl = 0.6826 X 100

=  Yfau® TFhaRl = 68.26 %
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iy

2)

3)

4)

5)

TR T

1000 Temeatar a=ama, fafers Im=oie 77 (mean) 14 3AT{0T YHTOI a9t (standard

deviation) 2.5 3Mg. fGe® fdawor (Distribution) & W™ fda@oT (Normal
Distribution) EId URse 18 THTU&T ST faamelf fbet amea?  fedat: A(1.6) = 0.4452
T fafers weigld 500 faameif goR g1d. 24 (mean) 68 3110 yHTOG fage= (S.D.) 8
38, @ 60 U&IT ST 3[0T THesiqoTr=T faameats W o, Geat: A (1) = 0.3413

Th BREET 2040 A 7eT (mean) 30T 60 A YAT0IG fagatel (standard

o [

deviation) 3RT@edT 2000 faga G I@mga @=d. @@ fdaroT (Distribution)

T fadoT (Normal Distribution) S[eid €%l 2150 dTETIET ST AT AT
Toga feeariay T o, fGae: A(1.83) = 0.4667
Th BRYMEN2040 dRI "I (mean) 30T 60 I UHAT0Id fdgeter (standard

o [

deviation) 3TFa&dT 2000 'I?lgd o™ Idrga ded. fgoar faawon (Distribution) &

UATATY fdav0T (Normal Distribution) S[EId ¥Rsel 1920 T d 2160 AT G3HITe 3T
3 otea faga e T o, Raie: A(2) = 0.4772
Th FREET 2040 ARA HE (mean) 30T 60 a9 WHI0IG fageel (standard

o [ -

deviation) 3T@edT 2000 foga G Sager #=d. Geiel faawor (Distribution) &

UM fdawer (Normal Distribution) JEId U@ 1960 el ARITIET ST ST

e Tagd feaidt S oftr. fSatel: A(1.33)= 0.4082
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6)

7)

8)

9)

10)

fafers upRAT gedgiEe IUBOTET AGIHT (lifetime) e (mean) 300 AT SAT(0T

yATold fa9ete (standard deviation) 25 ATIREIT 318, ATdRT FIUTATE TATRIAD

SUTROTTS STTSHT 350 ATHTUET ST S0 {1 T, fgetel: A(2) = 0.4772

20 Teavr=ar umifoia fd=e™(standard deviation) ¥e e TRRI g (average

life) 120 TGeRT 31T, BPRUTHTT 1000 ToT WS berd a8 90 TGaTTALT HHY BIaTaita

fobell Sioe BTeraTel (expire) Bldie? fGeet: A(1.5) = 0.4332

gf&s[oTis (Intelligent Quotient) HTHIEA: TRRILT (average) 100 30T YHTOIA fageter

SN N

(standard deviation) 15 g faaRd & ST1d. arefBwuct faagaear =l (randomly

selected person) STHT YiG30Tih a) 130 YT STd 9 b) 85 d 115 G A ™

AT ETeT T, foeiel: A(2) = 0.4772; A(1) = 0.3413

Taameatar Gotear Ej@ﬂ?ﬂ qroi (intelligence test) e TRTERT (average) 90 31Tfot

UHIOId f9eler (standard deviation) 20 3lg. @@ 100 W&l SR YfgHar Urde!
(intelligence level) 3RToedT faameat=t zabart AT, Bae: A(0.5) = 0.1915
1000 TG =A™ 7T (mean) 1620 T 3AT{0F YHTTOIT fdgeel (standard deviation)

300 AT 3T, 900 ATHIAT SUTTh MTTaR (after useful life) AT G AT g5 el

T FET e, oot A(2.4) = 0.4918
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Normal Distribution Table

Z .00 .01 .02 .03 .04 .05 .06 0.7 .08 .09
0.0 .0000 | .0040 | .0080 | .0120 | .0160 | .0199 | .0239 | .0279 | .0319 | .0359
0.1 .0398 | .0438 | .0478 | 0.0517| .0557 | .0596 | .0636 | .0675 |0.0714| .0753
0.2 .0793 | .0832 | .0871 | .0910 | .0948 | .0987 | .1026 | .1064 | .1103 | .1141
0.3 1179 | 1217 | 1255 | .1293 | .1331 | .1368 | .1406 | .1443 | .1480 | .1517
0.4 .1554 | .1591 | .1628 | .1664 | .1700 | .1736 | .1772 | .1808 | .1844 | .1879
0.5 .1915 | .1950 | .1985 | .2019 | .2054 | .2088 | .2123 | .2157 | .2190 | .2224
0.6 .2257 | .2291 | .2324 | .2357 | .2389 | .2422 | .2454 | .2486 | .2517 | .2549
0.7 .2580 | .2611 | .2642 | .2673 | .2704 | .2734 | .2764 | .2794 | .2823 | .2852
0.8 .2881 | .2910 | .2939 | 2967 | .2995 | .3023 | .3051 | .3078 | .3106 | .3133
0.9 3159 | .3186 | .3212 | .3238 | .3264 | .3289 | .3315 | .3340 | .3365 | .3389
1.0 .3413 | .3438 | .3461 | .3485 | .3508 | .3531 | .3554 | .3577 | .3599 | .3621
1.1 .3643 | .3665 | .3486 | 3708 | .3729 | .3749 | .3770 | .3790 | .3810 | .3830
1.2 .3849 | .3869 | .3888 | .3907 | .3925 | .3944 | .3962 | .3980 | .3997 | .4015
1.3 4032 | 4049 | .4066 | .4082 | .4099 | .4115 | .4131 | .4147 | 4162 | 4177
1.4 4192 | 4207 | 4222 | 4236 | .4251 | .4265 | 4279 | 4292 | .4306 | .4319
1.5 4332 | 4345 | .4357 | .4370 | .4382 | .4394 | .4406 | .4418 | 4429 | 4441
1.6 4452 | 4463 | 4474 | .4484 | .4495 | 4505 | 4515 | .4525 | .4535 | .4545
1.7 4554 | 4564 | .4573 | .4582 | .4591 | .4599 | 4608 | .4616 | .4625 | .4633
1.8 4641 | 4649 | 4656 | 4664 | .4671 | .4678 | .4686 | .4693 | .4699 | 4706
1.9 4713 | 4790 | 4726 | 4732 | 4738 | 4744 | 4750 | .4756 | .4761 | 4767
2.0 4772 | 4778 | 4783 | .4788 | .4793 | .4798 | .4803 | .4808 | 4812 | .4817
2.1 4821 | 4826 | .4830 | .4834 | .4838 | .4842 | .4846 | .4850 | .4854 | .4857
2.2 4861 | 4864 | .4868 | .4871 | .4875 | .4878 | .4881 | .4884 | .4887 | .4890
2.3 4893 | .4896 | .4898 | .4901 | .4904 | .4906 | .4909 | 4911 | 4913 | .4916
2.4 4918 | 14920 | .4922 | .4925 | .4927 | 4929 | 4931 | .4932 | .4934 | .4936
2.5 4938 | 14940 | .4941 | .4943 | .4945 | 4946 | .4948 | .4949 | 4951 | .4952
2.6 4953 | 4955 | .4956 | .4957 | .4959 | .4960 | .4961 | .4962 | .4965 | .4964
2.7 4965 | 4966 | .4967 | .4968 | .4969 | .4970 | .4971 | 4972 | 4973 | 4974
2.8 4974 | 4975 | 4976 | .4977 | 4977 | 4978 | 4979 | .4979 | .4980 | .4981
2.9 4981 | 4982 | .4982 | .4983 | 4984 | .4984 | .4985 | .4985 | .4986 | .4986
3.0 .4987. | 4987 | .4987 | .4988 | .4988 | .4989 | .4989 | .4989 | .4990 | .4990
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Laplace Transform and Inverse
Laplace Transform

ATCATH FITAL ST A& ATCATH TUTAE

(ST T Fach SLTLATATIT M)
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> AT (Definition): S f(t) & t =T |Wd WHRIHE eI AT6! (positive values)
qRATY (defined) beiet el (function) ST TR f(t) o AW BUiaR L{f(t)} AT
=g goifadTa T =T AT WTeteuHTor:

[ee]

L{f(D)} = f e Stf(t)dt

0

AT WgZd Hebald (integration) AT (exist) 3RAVT SATIIF 3T AT s €T
Ul (parameter) ardd(real) foar A (complex)3RieT. ¥EUOT L{f(t)} € ‘s’
% (function) 3Tg 30T & f(s) AT fR=eTal goie ereal.

L{f(D)} = f(s) = [ e~ f(t)dt

t =T T4 TBRIAS Jodiame! (positive values) TRMITNT beiel Bl (function) f(t)

U f(s) TResaum=T Ufshde AT wuid? (Laplace Transformation) 3™ oTdTd.

FTRAT YRR AI0T L)} = T(s) ; LEy(©} = §(s) ; L{g(D} = 8(s) 3 Teig 2rebelt

> AT Bl oIl wUia? (Laplace Transformation of Standard Functions):

n!
gh+1 )

1. L{t"} = S>0 BT n=0,1,2,cree oo
1
2. L{1} = S s>0

3. L{eat}=$ ,s>0

1
—aty —
4. L{e ¥} = o
5. L{sin(at)} = # ,$>0
6. L{cos(at)} = ﬁ , $>0
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7. L{sinh(at)} = ﬁ , 8> |a|

8. L{cosh(at)} = 5=, s > al

> TG Byid? I ST (Properties of Laplace Transform):

1.

TepAd I SoTeH (Linearity Property):
ST a 3107 b ¢ g 2RI (constants) 3RAdIe @

L{af; () £ b £} = a{L(f, ()} + b{L(f, (D)}

. U fawmus spores (First Shifting Property):

SR L{f(H)} = f(s) ™
L{e?t.f(t)} = f(s—a)

L{em2t.f(t)} = f(s + a)

. Tedta fawemua et (Second Shifting Property):

SR L{f(H)} = f(s) 3mfol

o=( 117

W L{F(t)} = 735 .f(s)
‘t’ 3o ST (Multiplication by ‘t” Property):

R L{f(D)} = f(s) W

Lt f(B)} = - 5 )

d2

L{e f()} = (-1 ()

L{t" f(t)} = (- ;—; f(s)
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5. ‘t’ fawirster st (Division by ‘t’ Property):

SR L{f(t)} = f(s) T

L {f(t)} = fsoo f(s) ds

t

6. T @ Uik (Laplace Transform of Derivative):
SR L{f(H)} = f(s) W
L{f' (t) } = s f(s) — f(0)
L{f "(t) } = s? (s) — sf(0) — £'(0)
L{f"(t) } = s® f(s) — s2£(0) - sf'© — £"(0) TAT.

7. JHaerd @ wUiae (Laplace Transform of Integration):

SR L{f(t)} = f(s) W

L{f; f0de} = = (s)
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Hiefhmd et

1) Lﬁ1—€“+§}$mL
IR L{tz—e_3t+§}

= L(2) -L{e ¥ +2L{1)

2! 1 4 1 n!
== _ +2x- e Ut =
3 s+3 57 s s sn+l
2 1 4
= _ +—

s3  s+3 5s

2) L {sin 3t + cos 2t} Tal.
3av:  L{sin3t+ cos2t}

=L {sin 3t} + L {cos 2t}

s24 3% §249°2

_3+s
s2+9  s2+4

3) L {3e® — 2 sin 8t } &FTal.
IR L{3e*—-2sin8t}

= 3 L{e?'} — 2L {sin 8t}
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4) L {cos(at + b)} PTeT.

3. L {cos(at+b)}

= L{cosatcosb —sinatsinb} +~ cos(A+B)=cosAcosB—sinAsinB

= cosb L{cosat} — sinb L{ sin at}

S . a
=cosb -sinb ——
s2 +a? s2 +a?

_ scosb asinb
s2+a2 s2+a?

_ scosb—asinb

s2 +a?

5) L {sin 2t - sin 3t} FIlal.
3d¥: L {sin2t -sin3t}

3191 3707 B3 =T 2 o I[OT

L {2sin3t.sin 2t}

N —

L {cos(3t —2t) —cos(3t + 2t)} ~ 2sinAsinB = cos(A — B) — cos(A + B)

N —

L {cost — cos5t}

l( S S )
2 \s241%2 52452
1( S S )
2 \s2+1  s2425

s( 1 1 )
2 \s2+1 s2+425

N —
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6)

7)

8)

L {cos 5t. cos 3t} PTal.

L {cos 5t.cos 3t}

=1 L {2 cos 5t.cos 3t} 3ier 3TfoT B¢ Fier 2 & 3O

N

—_—

— L {cos(5t + 3t) + cos(5t —3t)} + 2cosAcosB = cos(A + B) + cos(A — B)

M

p—

= L {cos8t + cos2t}

(et w)
2 32+2

1
2 (s2+64 32+4)

[\.‘J

L {e~3tt? } Frer.

Here, f(t) = t?

Z 2! 2
f(S) :S_3=S_3

T g S (first shifting Property) 8R
oL {e 2 f(t) } = f(s + a)

2

L {e_3tt2 } - (s+3)3

L{ e~*t2} Frer.

_5?}, f(t) = t?

= 2! 2
==

T faTu= SoTeA (first shifting Property) T8R
oL {e 2t f(t) } = (s + )

2

L™t} = oo
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9)

3TN

10)

11)

L{ e3t (2 + t)} e

3, f(t)=t*+t

- 2! 1! 2
f(s)=s—3+s—2=_

1
s3 = s?

T2 fawemae Jotes (first shifting Property) JRIR
oL {e 2t f(t) } = f(s + a)

1

—4t (12 =
L {e (t +t)} (s+4)3 + (s +4)?

L{e 2t sin 4t } FTal.

3, f(t) =sindt

_ 4 4
f(s) = =
() s2+42  s2416

v fawemue ot (first shifting Property) IR
o L {e™2t f(t) } = (s + a)

4
Lie ?'sin4ty = ————
{ } (s+2)%2+16
=  L{e%sin4t} = m——
s“ +4s+ 20

L{e 3tsin 2t} Ter.

g, f(t) =sin2t

2 2

f(s) = =

s2422  s2+44

T fawemue ot (first shifting Property) IR
e L {2t f(t) } = (s + a)

2
L —3tg; 2 = —_ -
{e s t} (s+3)2+4
= L{e3%sin2t}= 2 .
s+ 6s+ 13
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12)

13)

14)

L {etcos 2t } Frer.

3, f(t) = cos 2t

s _ s
s2+22  s2+4

T faweimue ;oA (first shifting Property) J9IR,
o L {e?t f(t) } = (s — a)

f(s) =

t :L
L {et cos 2t } GoD2ra
= L{etCOSZt}Z%

L {e~3t(2cos 5t — 3sin5t) } Frel.

3d,  f(t) = 2cos 5t — 3sin5t

3 5 _2s—-15
s2+ 52 s2+52  s2425

f(s) =2
T feRRATU= IoTeA (first shifting Property) J91,
eI L {e™2t f(t) } = (s + a)

Lt s — 2(s+3)-15
L { e=3t(2cos 5t — 3sin5t) } (s +3)2 +25
= L{e™®(2cos 5t —3sin50)} = 52 iz;j 34

L{ sinh2t - cos3t } Fral.

3, f(t) = sinh2t- cosh3t = {(eZt _ze_2t> cos3t}

= f(H)= % {L(e*cos3t) — L(e *'cos3t)}

T fawemue ot (first shifting Property) J9IR,

s—2 s+2 }
s—2)2+32  (s+2)2+3?

f(s) = % {(

— F()_1{ s—2 s+2 }
S — — —
2 s2—4s+13 sZ +4s + 13

Electronics/ Electrical Engineering Group
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TR U

a oA RN .
Ml lgrdedl SgleXVIY cllletld LlYldr Plel.

1)  1+4+2e* -3t 2)  2+3t—e™

3) 3e?t — 2sin 3t 4) 412 — 6e?t

5) sin 2t 4+ cos 3t 6) 4 sin 3t — 3 cos 2t
7) 3cos 2t + 2e3t 8) cos(2t + a)

9) sin(2t + 3) 10) sin(3t) cos(2t)

11)  sin(4t) cos(2t) 12)  sin(3t) cos(4t)
13) cos(t) cos(2t) 14) et t2

15) te™® 16) e fcos2t

17) e *sindt 18) € 'sin3t

19) t-cosh2t 20) sinh 3t cos 2t

21) e®{cosh 2t + cosh 4t} 22) e 33 cos 4t — 2 sin 6t}
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> R AT B (Inverse Laplace Transform):

AT (Definition): SR L{f(t)} = f(s) 3R @ L f(s)} = f(t) T £(t) BT ¥ AX

ATCATH BUTAR 3T FgoTdTd.

> THIU TedTd R ATl Uik (Inverse L. T. of Standard Functions):

1 t" 1 th !
-1 L LN
1) L s””} ST L { s“} (n="!

2) Lt

|
|

9 () e k)=
|
|
{

1 sinat
-1 —
4) L s2 + a2 } T a
5) L1 = f = } = cosat
1 1 __sinhat
6) L 82 — 32 } o a
7) Lt { o } = coshat

> X W BUia? 9 oA (Properties of Inverse L. T. Functions):
1)  UsMHAdI@ oTeH Linearity Property:
s LY f(s)} = f(t) &mor L7Y{g(s)} = g(t) e R
La-f(s) +b-g()} =a- L {f(s)} + b- L {E(s)}

=a-f(t) +b-g)
2)  yH fawamue JorH (First Shifting Property):

R L{fs)) = ft) sRa®

LHfs—a)}=et ft) 3mu L Yf(s+a)}=e ()
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3)

5)

‘t’ farstet ST (Division by ‘t’ Property):
SROLTH ()} =f() EA R

ft)
t

LY fgof(s)ds} =

HHeaTd AT BUia? (L. T. of Integration):

SR LY f(s)} = f(t) A ®

L‘l{ﬂ%)} = [ f(t) dt

‘t’ T ST (Multiplication by ‘t” Property):

SR LY f(s)} = f(t) AT R
7 (&) = D

s 17 (4 {fe)) = -t fm

Electronics/ Electrical Engineering Group
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il IgTge!

1) L-l{ ! +3}Esrc:r.

F: fGaiet: f(s) = ] +S]—3

s—2

gIeg! AT R AT BUia? 63 AT,

()= (L) 1 ()

= L)} =1"(15)+ 617 (5)

)

2
= f()=e"+ 6'(2t><1>

—t

N

= f() =+ 6-(

= ft) = e +3t°

2) L_l{%(siS_siS)}m'

IW: ﬁ.ﬁﬁ:f(s):%( L )

s—3 s—5

gl dTod e AT BUiaR U 2.

o} =1 {5 (5 -73))
= o) =31 {5

= f(t)=%[171 {813}—”1 {315}]

= =g - et}

o3t _ oSt

8

= fO=
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5
-1 FTET
3) L {sz+4}

Fw: fate: f(s) = >

s2+4

Rl SIS R AT WUia? €3 2T,

L {fe)} = 5L_1{32]+4}

= f(t)=5L‘1{82] }

+ 22
sin 2t
= f®)=5
— f(t) _ 5 sizn 2t

Y GEL I
4) L {sz+2}

IR Rew: f(s) = —

s2+2

Rl TS R ATATH BT 3 1.

OIS Core)

~ 0=

= fD) = sin\/\éit

5) 1 { oo |
s+ 16

F: fGate: f(s) = 8

s2+16

R TS D AT BUTaR 6 1.
< 8s
L} =1 { s2+16 }

= f(t)=8L—1{ - }

s2 + 42

=  f(t) =8 cos(4t)
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6)

3T

7)

3T

L-1{3S‘12}
s2+8

ks Fs) = 252

s2+8

giee! STSjd PRA AT Byia? 6 4.

o) (32}

= f=L" { 323-f 3 } - L { 32]42- 8 }

=311 -5 —12 .71 _
- fm=st {s2+<«§>2} . {s2+(«§>2

= f(t)=3-cos(\/§t)—12u\/\/§§t)
= f(t)=3-cos(\/§t)—%

= f(t) =3-cos(V81t) — 3v2 sin(V81t)

.
s2 - 4s+29

Rorer: f(s) = ——

s2 —4s+29

Gle! oo A TR WU U AT,
= L Yfs)}=L" {;}
s2—4s+29

= fw=51"{——1}

(s—2)2 +25

= fo=5e {5}

s2 452

T faweimae JoteH (first shifting Property) J9IR,

R f(t) _ 5. e (sizSt)

=  f(t) = e® sin5t
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8 L—l (L) FRlel
) s2—4s+13
- s+2
31 ﬁﬁﬁ f(S) = 225113
! T A ATATH B Uss 4.
Z1(F 1 s+2 }
= L{i®}=L {32—4s+13
i -2 +4 }
= f®=L {(s—2)2+9
T fawemae JoteH (first shifting Property) J9IR,
ot - s+4
= f(t)—etL1{82+3z}
= f®© =eth‘1{ — +L2}
s24+3°  s243
= f(t)=e* {cos3t + 4. Sig3t}
= f(t)=e* {cos3t 4 2 S;nst}
-1 4 BT
%) L {32—4s+29} )
- 4
F: Rela: f(s) = 2-25129

Gig! JTojd R AT BYiaR 6 4T,

= i) =1 {55

— -1 1
= f(t)=4.L ((3—2)2+25>

T faweimae JoteH (first shifting Property) J9IR,

= fo=41" ()

= fm=de(27)

Electronics/ Electrical Engineering Group

205 | Page



Applied Mathematics (312301) Electronics/ Electrical Engineering Group

1
-1 PBIeT
10 L {32—2s+17} ’

I fatet: f(s) =

s2-2s+17

giee! STSjd FRd AT BUia? 6 4.

= L {fs)}=L" {é}

s2-2s+17

= f(t) =11 { ! }

s2—-2s+1+16

~ o)

(s=12+16

T faweimue JoeH (first shifting Property) 4R,

= fo=c¢r (=)

s2+ 16

- f(t):etL—l( ! )

SZ + 42
R f(t) _ ot (si24t)
1 2s+3
11) L ((s+2)(s+6)) Prer

IR fgae: f(s) = (&)

(s+2)(s+06)

glcel ITS[d Rd AT BUia? 69 4.

_1( R 2s+3
= L) =L {(s+2)(s+6)}
= fO=L" {S—l—/g + %} 3fiferes SrquTiesiar ITuR &

s+ 2 s+6

- o=-he (e )

1 9
= f(t) = —ZG_Zt + Ee‘Gt
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12) L—1 L FRlel
(s-2)(s—3) ’

I fatet: f(s) = (L)

13)

3TN

(s-2)(s-3)

gIee! STSjd ZRd AT Byiae 63 4.

— s+3
= L)} =1" {m}

= f(t)zL‘l{SS/_—_]+ o } TRl YOI ITUR Feel

2 s—3

- f<t>=—5L‘1{S_]2}+6L‘1{$}
= f(t) = —5e* + 6e¥*

= f(t) = 6e3t — 5e2t

L {s(sl-I-Z) }W

et fi(s) = —.

s(s+2)

Glee! oo A AT WU U AT,

= L—l{F(s)}zL—l{ ] }

s(s+2)

= f(t)=L‘1{12—2+£} 3Tl SO dTUR Bt

= fo=51"{--—}

S s+2

= =317 ()1 ()}

=  fM=50-e)

1-— e—2t

2

= f(t) =
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14)

15)

3TN

L {:(Z:i)}m

ﬁ,ﬁﬁ: ]_:(S) _ 2s +1

s(s+1)

giee! STSjd Rd AT Byia? 63 4.

Electronics/ Electrical Engineering Group

= L-l{F(s)}=L-1{]Sﬂ+ ﬁ} ifels SYUTiRT ITUR B3l

s+1

= fo=u{s+—]

1 1
- o (e
= ft)=1+et
1 s2+s-2
L {s(s—Z)(s+3)}m
s24+s5-2
—2) (s +3)

faetet: f(s) = o

! T A ATATH B U5 4T,

s2+s-2

= L Yfs)}=L" {

s(s=2)(s+3)

2/—23_|_4/25_|_ /—3 _5

=  f=L1 {

= f(t) - 2 s+2

1

= o= {5

4

= f(t)—-(1)+— e+ e
1 2e2t  ge3t
N =3 +— 4+
f© 5 15

(e sy

|

=y
s+3
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2s2— 24
16) L‘1{ S }m

(s+1) (s=2)(s-3)

2
I fatet: f(s) = 25 -4

(s+1) (s—=2)(s-3)

Giee! TSid A AT BUiar U AT,

P . 2s2—4
= i)} =1L { (s+1) (s—2)(s-3)

_2/_3._4 4/3._] ]4/4.] . . .
= f(t):L‘l{ + + } TRl YOI ITUR Foe

s+1 s—2 s-3

= f(t)=L‘1{_1/6+_4/3+ 7/2}

s+1 s—2 s—3

- e e (e (2

1 q 7

= f(t)z_g'e_t—g -th+§-e3t
et de?t  7e3

=  fO=-F-— +—
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TRTT UET

] ST ISTER0T HXd ATATH HBYTdR FHIal.

4 4
1 —_ 2
) s—1 ) s+ 4
3) i 4) 82 +3s+2
s—3 s3
5) 8s 6) 2s-5
82—]6 32_9
7) s+2 8) s+ 3
s2+4s+40 s2+4s+13
s s—3
9 _ 10 —_ -
) s2-2s+2 ) s24+2s+5
11) 25t% 12) 26
s2 +4s-8 s2—6s+11
1 25 1 s+7
13 _ 14 _ ST
) (s +2)3 T ST 6s-16 ) (s+2)3  s2+6s+13
15) 2s+3 16) 3s+1
(s+1D)(s+2) (s=4)(s+3)
17) —S*U 18) ]
(s+2)(s+3) (s+D)(s+2)(s+3)
19) 4s+1 20) s—1

(s+D(s=2)(s—-3)

(s+4)(s+5)(s+6)
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> W BUiaerd 3udisi=( Applications of Laplace Transform):

AT wUide (Laplace transform) 37Ul @d @™ wUiaR (Inverse Laplace

transform) <Al Fbeddd TR IPOTE (constant coefficient) 3ot AT
fapers 0T (ordinary differential equations) HEsTUol Higfda! STard. a2
Reiear fawas wHiEom (differential equations) @TTRT HUTR U93d T URMS

3 (initial conditions)dTuR e HHIHOTRT UHOT W4 (standard form) fAsd

o [} LY

anifor 77 feeteat faweid THIRROT Glee! JTsjd @Rd @Il wuiak (Inverse Laplace

transform )dedr dae faied fadwas THwwoe feRT@oT(solution) €id. T S&ere

ATCAT YU Taed FTeilel I3 ATIOT T&ITd SdTd APTd .

Ly(®} = ¥(s)
LLy'(D)} = sy(s) — y(0)

Ly’ (©}=s* y(s) — sy(0) — y'(0)
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Hisldeel IgTEe0!

o o

1) AR BYIARMET IR B fGeiedr fdwae FHieoma (differential equation)

TaRTERT B

d .
3d—’t‘+2x=e3t TREE e x=1;t=0

d
I foddat: 3d—:+2x=e3t;x(0)=1

Gie! JTofd T Ui 6 AT,
3L +2L 00 = L)

= 3{sx(s) — x(0)} +2X(s) = 31—3

= (3s+2)R(s) - 3(1) = 81—3

= (Bs+2)%(s) :5;1—3+ 3

1+3(s=3)

= (3s+ 2)x(s) = 3

3s—8

= X(s) = (s-3)(3s+2)

gleel ATojd e AT BUiaR U3 2.

e | 3s—8
L7 {x(s)}=L {m} ’

-10

— -1 % _]]/3

= x®O=L 53t 3535
_1 —1(L)+ﬂl —1( ! )
= x®O=3L (3) 73t s+2/3

1 10
= x(t) = 0 et + T e 23
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[ (a

2) AR BYIARMET TR Fed Gatedl fdbae FHieoma (differential equation)

TSRTHBROT T,
d .
d—’t‘+2x= et ; URM® 31e: y(0) = 2

d
Cis PR A [ B d—)t( +2x =e"% y(0) =2

! T AT BUiaR 6 .

L{%} +2L{x} = L{e™Y) ,
= K9 -x(0) +2%(s) = —
= (+2U) 27—~

1
= (S+2))_((S)=S+—1+2

. _142(s+1)
= (s + 2)x(s) 11
o _14+2s+2
= (s + 2)x(s) =1
2s+ 3

= X562

gleel dIS[d A AT JBUiaR U3s 2T,

o {253
LH{x(s)} =L {(S+1)(s+2)}

1 -1
=1-1 1 =1
= X(t) L {s+1+s+2}

= x(=L" (ﬁ) +17 (s iz)

= x()=et+e?t
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3)

AT WUTARMET ITUR Hse] R(ﬁ(’ql

faRTeRYOT F.
d .
d—’t‘=6t—4;mfﬁzsaaz: x(0) = —5

o & =6t—4; x(0) = -5

T dt

Bl SIS AT WyiaR 8 AT,

dx

L{a} = L{6t} — L{4}

= L{%} — 6 L{t} — 4 L{1)

= K9 -x(0) = 5=
= sx(s) +5 = ° ;245

=  sx(s) = 6 ;245 -5

= sX(s) = Soasm s 4552_ 55”
- %(s) = 6 — 4s3— 552

S

gl dTod I AT BUiaR U3s 1.

6 —4s — 552}

L5 = 17 {2

t2
= X(t)=6; —4t—5

t2
2Xx1

= x(t) =6 —4t-5

= x(t)= 3t>?—4t-5

[dbdd TH

Electronics/ Electrical Engineering Group

20T (differential equation)
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~

4) T WATARMET ITUR Bl |

o

Wl fawais THieoma (differential equation)

foRTBRoT F.
d .
¢ +2y = et TRIE 3T y(0) = 2

d
IR fea: d—i] +2y =e Y y(0) =2

gieel dTod AT 3Uide 6 4.

L@ + 2L = Leey

= sy(s) —y(0) + 2 §(s) = s%
= (s+2)}7(5)—2:5+;1

_ 1
= (s+2)y(s)=s+—1+2

_ _1+2(S+1)
= (S+2)y(s)—T
. _1+2s+2
= (S+2)Y(S)_T
2s+ 3

= YO e

gl dTod I AT BUiaR U3s 1.

“ipoen= (-1 25+3
LH{y(s)}=L {(s+1)(5+2)}

+1 s +2

1 -1
= y(t) =L71 { % + —=1 }

= 0= (53)+ 17 ()

= y(t) = e t+e 2t
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~

5) AT WUTARMET ITUY 6ol |

IERIET G

o

Wl fawais THieoma (differential equation)

d .
& -y =3 e TR o y(0) = ~1

d
IR Tea: d_i] —y=3-e"25 y(0) = -1

gieel dTojd AT 3Uid 6 4.

L{Z} - Ly} =31y

= 556 - YO —§() =3

= 55 - (-1) —§(6) =3 —

1
s+ 2

= sy(s)+1 —y(s) =3~

= (-DyE)+1 = —

= (s—1)3‘7(s)=i—]

s+ 2
= G-UyE =i
= G-I =
= y(s)= m;ﬁ
= Y=
= J= S_+12

gl dTod I AT BUiaR U3s 1.

LHy) = -1 {55 )

= y)= —e*
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o

6) AT BYIaRMET IR Fod fGotedl fdbas THte=oma (differential equation)

IERIETIC

: TRM® 32 : q(0)=0

) .dg, q _E,
IW: ﬁﬁﬁ'dt+Rc =5 q(0) =0

gieel dTod AT 3Uide 6 4.
dq q1-E
Utz =gLm

= [sq(s) — q(0)] + Ricq(s)z g.

[N

1
S

FUID'J

=  sq(s)—- 0+ —q(S)

= (s+RiC)c_1(s) = —

E

=y

gleel dTS[d A WG JBUiaR U3s 1.
E 1
LY ge)} =L —r
{q(s)} R {S(S-{-%)}

//Rc / /Rc

s+—

= a®=:L

S el
S+RC

=  qO=cL {R°+ ‘Ri}

_E 1)1 1
= q) = Rel 1{§_s+i}
Rc

= q(t)= Ec { 1-— e_%}
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o o

7) AR BYIARET IR b fGotedT fdbas THte=oma (differential equation)

faRTERT B

di .
Ld—:+Ri=V;Hl?fﬁ'cF3E: i(0) =0

N
I ﬁ;ﬁﬁ:Ld—i+Ri=V;i(0)=O

di

\'
dt+

1=I

ol 75

gieel JTod AT 3Uide 6 4.

L {%} + % L{i} =% L{1}

= sT(s)—i(O)+%T(s)=%'%

= (s+%)f(s)—0:%-§
~y=v,1 1

= 1(s)—L S (S+%)

Rl TS A AT BUiae O AT

oo {2 )

ifeles TYUTiRAT ITUR H¥oel
L

LV RL, N
—ZCr)RA L L
= i(t) LL S +s+5

L

= ()= % . ﬁ !L‘l G) — L7t (S j5>]
L

= M= {1-er
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1)
2)
3)
4)
5)
6)
7)
8)
9)

10)

TR1T UET

o

Electronics/ Electrical Engineering Group

> (aV haV (e o haV . . .
ATATH BATARTAT ITIR B Tl [Geied] [dbele JHIHBWO (differential equation)

faRTeERoT B

dy . _
it +y =sint, y(0) =0

dx ¢ _
dt+2x-e , x(0) =2

dy | 3t _
Glt+y—e , y(0)=0

d

d_)t(_4X= et x(0) =1

d

d—t—4x=e3t, x=1att=0

dx _ _t _
dt+3X—2+e , x(0) =1

dy _ -t _
it +3y =2te™", y(0) =1
dy _ _

ﬂ — —-2X —
dx+y—e , y(0)=0

di
—_ 1 — —at. j —
” +Ri = Ee™@%; i(0) =0,
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(LEARNING WEBSITES & PORTALS)

AT IFHTSSH AT TTeed

;l; Link/Portal Description
1 | http://nptel.ac.in/courses/106102064/1 Online Learning Initiatives by IITs and [ISc
https://www.khanacademy.org/ma Concept of Mathematics through video lectures and
2 | th? notes
gclid=CNqHuabCys4CFdOJaddH
o Pig
3 | https://www.wolframalpha.com/ Solving .mathematl‘c al pr leems, performlng
calculations, and visualizing mathematical concepts.
4 | http://www.sosmath.com/ Free resources and tutorials
5 | http:/mathworld wolfram.com/ Extensive mgth encyclopedia with detailed explanations
of mathematical concepts
) . Explanations and interactive lessons covering various
6 | hitps://www.mathsisfun.com/ math topics, from basic arithmetic to advanced
7 | http://tutorial.math.lamar.edu/ Cgmprehenswe set of ngtes angl tutorials covering a
wide range of mathematics topics.
Purplemath is a great resource for students seeking help
8 | https://www.purplemath.com/ with algebra and other foundational mathematics to
improve learning.
9 | https://www.brilliant.org/ Interactive learning in Mathematics
10 | https://www.edx.org/ Offers a variety of courses
11 | https://www.coursera.org/ Coursera offers online courses in applied mathematics
ps: ’ ) from universities and institutions around the globe.
The Massachusetts Institute of Technology (MIT) offers
12 | https://ocw.mit.edu/index.htm free access to course materials for a wide range of
mathematical courses.
SUGGESTED LEARNING MATERIALS/BOOKS
gataere foreqor Arfgca/ =+
Sr. Author Title Publisher
No
Higher Engineering Khanna publication New Delhi, 2013
L | Grewal B.S. Mathematics ISBN:8174091955
> | Dutta. D A text book of Engineering New age publication New Delhi,
' Mathematics 2006ISBN: 978- 81-224-1689-3
. . Advance Engineering Wiley publication New Delhi 2016
3| Kreysizg, Ervin Mathematics ISBN:978-81- 265-5423-2
4 | DasHK Advance Engineering S Chand publication New Delhi
o Mathematics 2008ISBN: 9788121903455
5 |3 S Sastr Introductory Methods of PHI Learning Private Limited, New
it Numerical Analysis Delhi.ISBN-978-81-203-4592-8
. . . Hindustan Book Agency (India) P 19
6 | C.S. Seshadri f/}zgi:;l;i?: History of Indian GreenPark Extension New Delhi.
ISBN 978-93- 80250-06-9
Marvin L. Bittinger David . -
L Addison-Wesley 10th Edition
7 | J.Ellenbogen Scott A. Calculus and Its Applications ISBN-13:978-0-321-69433-1
Surgent
Gareth James, Daniela An Introduction to Springer New York Heidelberg
8 | Witten,Trevor Hastie Robert StatisticalLearning with DordrechtLondonISBN 978-1-
andTibshirani Applications in R 4614-7137-0 ISBN
978-1-4614-7138-7 (eBook)
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