B.Tech.

SECOND SEMESTER EXAMINATION, 2007-08

MATHEMATICS-II

Time : 3 Hours] '

Note: (1) Attempt all questions.
(2) All gquestions corry
equal marks.

(3) In case of numerical
problems assume datoe
wherever not provided.

(4) Be precise in your answer.
Q. 1, Attempt any four parts of the
following : Bx4=20

(a) Solve [y+M-mao.

D=0
Ans. '
dy_ylefey? )
dx x
This is a homogenous equation, so
Put y =vx
.4
dx dx
from (1) =

%=vx+Jx2+vzx2

p+x

log[tu- J1+02]=logx +loge
v -l»JlH,!2 =ex

{TAS-204)
[Total Marks : 100

y+Jx2+y2 =c12 (2)

putx =1 y=0,ineqn(2)=0+ J1+0 =¢
e=1
The required solution is

¥+ Jx2+ y2 =x2
Q. 1. (b) Solve the following
diffe_rential equation :
(cos x — x cosy)dy ~(siny + y sin x)dx
-0
Ans,
 Comparing with Mdx + Ndy =0
weget M =—-{gin ¥ + ysinx),
N =co8x ~xc08y
%‘.=-cosy-'3inx, %:V—=—sin:c -cogy

dy  ox
The given equation is exact.
On Integrating, we get
-I(siny + ysinx)dx =¢
-{x siny + y(~cosx))=¢
yoosx ~xsiny=c
Q. 1. (¢) Find the solution of
following differential equation :

(D? 4D ~6)y=e* +3cos(4x +3)
d .
here D =%
where D = —

Ans, _
AE.is m2-4m-5=0
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m=-15
CF=ce™® + cpe™
P.L =1t [¢® + Scos(4x + )
D?-4D -5
2__1__82x
D?.4D-5
+3 -—2-——1———003(4x +3
D“-4D -5
= 1 ez-x
4-8=-6
+3—1——oos(4x+3)
 -16-4D-5
7 1
s-=¢¥ 4 3—— _cos(4x +3)
g -4D - 21
1 o 1
= 4x +3
Qe 340 21t:t:s( x +3)

=-le2" 3-“—Dz-£eoa(4x+31
16D“ - 441
12 g 4D -21

9
1

cos(4x + 3)
9 —256 -441
_1
9

e + E——-[ ~16 sin{4x +3)

~ 21 cos{4x + 3}

' =—§e -—-gé%sm(tlx +3

- ——cbs{4:r +3)
697

The complete solution is
y=CF+PL

2
2x 5x € 48 .
= - . ——gin{4x + 3)
(=14 + Cof 9 697 )

' 63
o — 4 3
o7 cos(4x +

Q. 1. (d) Solve the following

simultaneous dlfferentlal equations:

%ty_ +2x+y=0 |
Also show that x =y =0 whent =0
Ans, ‘
= (D+B)x-2y=t LD
2% +(D + 1)y =0 -{2)
Multiplying (1) by (D + 1 and (2) by 2 and

adding, we get

D+8 D+ +4lx=(D+1n
(D2+6D + P x=let

AE. ism?46m+D=0

(m+3)2=0"
m=-~3-3
C.F. =(e; +cg t)e™
1
PLe—r——(1+¢
D*+sD+9( )
[ (20 D]
= A 1+¢
|_1+ 2 + 9] {1+2)
2 D2

l""‘_"_"'“l

“Ep- |1+t
3D S ](+)

1 1
[(14-3)—-3-]-—-9—[(4—-5]

x=CF+Pl

x=(cy + czt)e'at

=S - Y 0

1 1
—_— —
g 27
% =(ey + czt)(—Se_'s‘) +legle ¥ 4 =

From(l)=

dx
2y =—+5x -t
YRR

==8(c; +cotde ¥ 4+ e

-3¢ ¢ 1
+ Fo e | =
5[(01 +cot)e” ]

=(-3c) —3cg + €3 + Bey + Heotle” Bal

_4,.8

9 27
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[q+-—a+c§}7 -*-‘-I--g;

The complete solution is

x =(eg +c2t)e”3‘-_|-§+«2l7
y=(c1 +£22-+c2t .'3‘1--9%:4—%

Also given x = y =0 whent =0

0=¢ +-l-=>c1 =—--L

27 27
O=¢ +-§t+-§a-=c3 ---92-
.The required solution is
x =-'-2-1:I-(1+6t)e‘3‘ +£—+-21}?-
ys»%(‘h-&)e’s‘ -§t 4-'-;-;;-

Q 1. (¢ Solve *y method of

variation of parameters

-—”— 2-——-+y-—-e"h¢x. :

Anl.
Here R=e¢™* logx
AE.ism?+2m+1=0
(m+D%=0

m=-1,-1"
C.F.=(c; +egx)e™ =c1e™* +cpxe™
Letyl =¢™%, yo =xe""
Y= Yy 2= =

b 2

=e ™ (¢ —xe™*) + xe™¥*
-2 =2x =2

=g + xe

=e-2‘

e [an 5 [

-xe

~X .- ¥
—e® j‘xe e_leogxdx'
e
-x _-X
+ xe” If—-—'-%?xm—gf-dx
=-¢* |xlogxdx +xe™* jlogx ldx

2 2
- 1 x
s Yogx. X = = X ax
| (gx 2~ 1%z ]

+xe'x(logx.x—jl.xdx]
x
2 2
I=-e"’[%logx—%—)+xe" (xlogx - x)
2, -x 2.«
2T ogx + EE
' 4
+x2e % logx ~x2%e*

x%*

2
The complete solution is
y=CF.+PL

3 2.
logx ~Sxfe™*
og 2

2 x

¥y ={cy +eqx)e™ + -:E-;— log x --;:lxze"

Q. 1. (f) An inductance (L) of 2.0 H
and =2 resistance (R} of 200 are
connected in series with an em.f. E
volt. If the current (3} is zero, whent = 0,
find the current () at the end of 0.01
second if E =100 V, using the following
differential equation :

L % +iR=E

Ans. LE +iR=E
di N R. E
dt L L L1
jﬁd:
LF. =e’L
The solution of {1) is

= RUL

Download All Btech Stuff From StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

' . 9
;(IF)- I—-(fF)dt +cC . L{sn': t} = E"(s)ds

iR - IEeR”Ldt +e” - f[ 1 s ds
| “klzs asZag
oRL E L RuL : o .
L R . =[—1-logs—llog(32+4)}
. E  _RyL 2 s
i=—+ce
R ~(2) 1 -
Initially, when ¢ =0, { =0 so that ZlZlog s -log (s2% 1)
r= :g. . 1 B f 32 g
.- £=£(1 _e—RﬂL) N L \s + &
: R -{3) N -
whent=00LL=20H, R=200),
E = 100 V. = _1., log 1 -
.2 00n ¢ 1+ 2
i= l(.’—(-)- l-¢ 2 ' : | \ ] 2 P
20 ' [.
i=5(1~e"%Y) =% log1 - log
i =0.4758 amp 1+
Q. 2. Attempt any four paris of the - §
following : 5 x4 =20 _UL 82
(a) Using Laplace transform, T4 o8 2+ 4
evaluate : 2
. D - : 1 $s°+4
-t sin”{ ==log
Lt W
' L¢ sin®¢ 1 244
Ans.LetI=fe —dt _ From (i) = I=-'—log(s +
4 7| g2
. . s=1
=£ et sin® tdtwhens-—l ' =llog/§-]
' ¢ - 4 [ 1
=L{S": t}‘,'whens=1 - =llogs
@ Q 2 b State second shifting
et theorem for Laplace transform and hence
Lisin®t}=L {_—1 - cos 2‘} : find the Laplace transform of the
o2 following function
<1 L{n- —L {cos 2}  F@) = e"_'“, t>a
2 0, i<a

1 = i orem
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Fit-a), t>a

and Git) =
0, tca

then LiG(t)} = ¢™ f(3) = =95 L{F(ti}

e 4oa

Given F(#) = {e
0, t<a

LiF@) =™ Lief) <g=os _ 1
s—-a

Q. 2. (¢ Using convolution
theorem, find the inverse Laplace
transform of the following — 2 .

' %+ a3
Ans. Let f(s) = i N
(s?+ a?)?
1
gls) =
w2+a%
;L*I ! elsina
| (32+02} asma

aldf 1 ¢
F ol -2 R S | JR S
[63(324.0211 asmat

- ~28 t
Il s ..t
[( 2+a2)2J as:nat

-1 8 L b
L {m}-g&-ﬁlnat

FARSTI0) 109 s L
(s%+a%?

- —2%sinat = F)

Llgon =271 1
32 + &2
-1 sinat =G(t)
a

By Convolution theorem, we have

L‘I {l'(—z-—s'—z—)'g} = IF(H) G(‘ '-.H) du
s+ '

_fu . 1 .
= Esmau a—sm (at - au)du
1 u . .
=-2—-a-§- £§!2 sinau sin(at - au)) du
1
=::2--Cu[cos(2au-at)—cosatldu

1
=-—-[£u cos (2au - at)du

402
- -Eu cosat du}

1 [ (sin(2au-—at))
= u
4q? 2a

-1 cos(2au ~at)) u® T
'-T -—é—-cosat

L
¢ "t . cosat
= m—— | —— SNt +
4e? 12 4q2
t2 cosal
——cD3at -
2 447

——-—1—- £ sinat—tzcosat
432 2a 2

4 .
=—-3-(smat —at cosat)

(d) Solve the following

QC 2.
simultaneous differential equations by
Laplace transform
dx dy
—_— == —y=0
at tar?
dx -t
—2y =g
a7

with condition x(0) = y(0) = 0.
Ans. = x'+ 4y - y=0

_ x'+2y=¢
x(0) = y(0} =0
Taking Laplace transform
')+ 414wV T 100>

.

.=
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= sLix)~x0) + 4{sL{y} - y(0)
-y =0
SLix) - (0) + 2L3) =
_ Given x(0}=y(0)=1 & LetL(x)
=x,Liy)=y
= sx+4sy-y=0
1
+2y = -
sx + 2y o
= sx +(4s -1y =0 A1)
s;+2;= 1
s-1 (2}

Eliminating; between (1) & (2) we get

(25 - 5 (45 —1)];-—-—[48 _1)
. -1

(2s - 432 +s);=—(4s ‘1]

s§-1
4432—38);=-(4sd1]
s-1
{48 -1
. s(s -1)(d5 -8
4s -1 =é+ B . C
s{s~D(4s-3) s s-1 45-8 -

X =

- 1 3 32
x + —_—

‘Taking inverse laplace transform, we
get ¢

[48 1~ ﬁy=--—§—
g~1
A
T {8 -D14s -3)
1 A . B
(s-D{4s-3) s5-1 4s5-3
s=LA=1

s=§- B=--4-

1 4
Y=y = ——
Wy=ye-s3* w3

Taking inverse laplace transform, we

get

4 34
y=—e + e -€
Y= -e + 83"4 __.(4)
Hence
=l get B34
3 3
y gl + 34

Q. 2. (¢} Solve the following

_differential equation using Laplace

3
transform i%+2%+5y=e"sinx

where ¥(0) =0, [%) s 1.

xa0
Ang,

.Y+ 2y +by=e*
Taking Laplace transform; we get
LIy + 2LAy )+ SLy) = L{e™*
8%L(y) - 65(0) - 5 (O} + 2{sLAy) - H(OW

1
+ BI(y) = mer—a—m—m
(s+D%+1

sinx

ginx).

(s2+ 25+ 8 L(y)-1=
: Y #2420+ 2

Liy)= 3

1
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——l
s2+28+5

1] 1 1
*3172 2
3[3 +2542 5°4+25+5
1 +2 1
35242542 3524 2+5
Taking inverse laplace transform

L(y)=

+§L']' —r
3 (3+D%+4

=-1~.<3"‘L'1 ——-—-21 +§eT"L'1' 1
3 s“+1) 3 s2+4

-X
¢ _sinx + Ee"‘.lsinz:v::
3 3

-X
—;(smx + sin Zx)

Q. 2. () Using unit step function,
find the Laplace transform of :

e -D3ut-1 -
{ii) sint . ult - n
Ans. (DLi¢ -1 uit - D) =e*L 1 3

Q

(i1) L {sin? . u(t — n)}
=L{sin{(t -x) + " ult -]
=-L[sinG -x}u( - u}}

Downibad i ‘E‘t

Q. 3. Attempt any two parts of the
following : 10x2=20

(a) Solve the following differential
eguation in series:

2
2.1:2%:%—.’:%”:: ~8y=0

2 .
Ans.(a)zx2%yz-—% +(x ~ By =0

L)

Here, x =0.is a regular singular point.
' =)

Lety = Zakx”"'k _ (2)
k=0
d

Ey =Zak(m +RygmrRl
k=0

o . e
%=Z“k(m.+ Bin+k-Dxm+rh-2
dx =

Substituting these values
equation €1), we get

hziak(m +B(m+k-Dam+h-2
k=0

o
-xZak(m +hyxmre-l
k=0

in the

_ w
+{x - 5) Zakxm“& ={
k=0
o

Zaklﬂm +R(m+ k-1
k()
~(m+ R -5xmtE

]
+Zakxm+k+l=0_

k=0

X0
Zak(2m+2k-5)(m+k-_-l)xm+k
k=0 ' '

m+hk+ 1 _0 .(3}
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Now, equate to zero the coefficient of
lowest power of x, we get .
g9 (2m -8 (m-1)=0

5

m=—,1 g =0
2 0

The roots of indicial equation are distinct
and do not differ by an integer. '
Now, equate to zero the coefficient of next

power of x, we get
ai2m+2-5{m+1-~ ]J-i-ao-O
a3 (Zm -3 (m)+ag=0
"
mi2m-3)

Now, equate to zero the coefficient of

xm+k+l we get

ay . 1(2m+2k+2- 5)(m+k+l b
+ap =0

—

(m+Rk(2m+2k-3)

Qpe1 =~

G]
(m+1)(2m-1)
—— a9
“mim+ D(2m -D(2m -3

a
(m+2(2m+1)

k=1,¢22-=—

k=2,a35=~

g
mim+Dim+2(Zm-D(2m -3 2m+ 1)’

and so on.

Hence, from (2),‘

G0t

m
=xMa
y=F {0 m(2n - 8)

+ i ad . ‘
m(m+ 1}{2m _1)(2m _3) ..............

x

m
= ] - —
¥ = ot [ m(2m -3

i)

When m =1, from .(5) =

¥y =0 l--.-{..-q.__.iz._
S B YT it ‘

when m=-g-,from (5=
B2y %

b
—(6-3)
2(

Yz =apX

=aox5"2 [1 ——

Hence the complete solution is given
by
y=ey + ¥z

2
=claox[1+x-§-2- .......... ]

Q. 3. (b} Show that

1 ‘2
(1) P dr o ri——
.[1 (P 2n+1

-1)" (2nm)!

22 1?
where PFL(x) is
polynomial of degree n.

(2) Py (0) =
‘the Legendre

x2
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. 0 .
We know(1- 2uz + 222 = ) "2"P, (x)
n=0

Squaring both sides, we get

le”P (x))?
+ ZZ Zz"‘*"Pm(x)P,,(x)

meln=0
{m=n}

Integrating w.r.t x between the limit
~1t0 1, we have

(1-2xz + 22)

20

Z Lzz"[&(x j]2dx

n=Q
+ 22 Z -[‘z’""'“Pm(x)P (x)dx

m=0n=0
muen

=[‘ _dx
11- 2%z + 22

> flzz”[Pn(x)lzdx
n=0) :

1
% Rog(1 - 2xz + 22y

Do f (P, (eN2d
0 1

=~ —2—; [log(l -3)2 - log (1 + 2)2)]

1
=;ﬂog (1+2)~log(1-2)

1 1+
=-'l —

z og(l-zJ

3

S P A

o 3 B
N 2n 2

z [Pn(x}]dx

n=0 i
2f, 2 B 0+l

4

Equating the coefficient of z2* on the

two sides, we get
2

2 e
fl_lﬁs{xndx o
(-1" (2n)!

2%8(n1)?

D B0 =1 -2z 40P
n=0 :

Putting x <0, we get

(2) Py} =

Y e, 0= (1+22r”2

n={
1., 13 4
w]-= —2+.
Y
et (-1 1.3.5--(21'——1)}!2,-_'_
2486 -(2r)

Equating the coefficient of 22* on both

, sides, we get

Py, (0) ={-1)" M

246 - ~~(2n)
)" 1.23.4~—~~(2n-13(2n)
(2.4.6 -~--(20)1°
(2n)!
Py, (0) =(~1)"
n [21.2.3-—--- nl?
(2m)!
=(~1)" :
| 22 (n )2
Q. 3. (c) Show that
(1) Ji(x) = [1 -—5 Wh(2)+ _J.,(x)
‘ 3
DI +2W0F+ I+ IR ... D=1
where J,(x) is the Bessel's

polynomial of degree n and dash denote
the differentiation, .
Ans. J}(x) =(l --i 1{x) + EJ’;;.(acl
x?
By Recurrence relation
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w.r.t.

xd} =~ 2y + 2y

1.2
=J2 x Jz+h w2}

‘By Recurrence relation

xJ}t =nd, =xJy .1 -3}
From (1) and (3), we have

~ndy +xdy g =ndy ~xdy
puttmgn =1
"'Jl +xJ0 =J1 -XJz

2
Jo=2dy ~d
2==J1~Jo
~From (2) and (4}
272 .
J‘2=--[--J1 -JoJ o dy
XX

L)

J3 =(1-;% L+ -i':Jo

@ IF+ 2+ TG +IF ) =1

The Jacobi series are

Jolx) + 2J5(x) c05 28 + 2J y(x} cos 48
fm———— = cos(x 6in 6) (1)

241{x) sin0 + 2J4(x)sin30

bm———— =gin{xsin®  ..{2)
Squaring (1) and (2} and integrating
to 8 between the limit 0 and =,

E cos” rib db= fsinz.ed9=-
and ‘Ccosmﬂ cos nd o

= ‘Esinnie ginnddf=0,m=n
W + 20N % + 2[J (1% =
bmmmemm _[eos“(x 5in 6)d6

2y (s 2 + 222 n

o ——— sin®(x sin ) d6

Download
nn adding. we get

following :

I+ AJE +JF + I+ i -]

= E[cosz (x 5in8) + sin® (x sin 6)] dO

=J;"d9=(ﬁ)ﬁ

wlJE 20+ IR IR dE - ))

=x
J§+2(J12+J§+J§+Jf ______ y=1
Q. 4. Attempt any two parts of the

10x2=20
{a) Obtain a Fourier series to

represent fix) =x? in the interval 0, 2n)
and hence deduce that

A_1.1 1, X
12 22 32 42 LEE T LN Y 3 12
Ans. flx)y=x*? ’

Let flx) =2 =—-'?- Zancosnx

n=al
+ Zb,, sinnx
Where ag == fﬂx)dz
2x
In 3
=—-f xzdx =}.{E—}
nl 3 b
810 g8
3 3

=i E‘F(x)cosnx dx

-{1)

LR

"
E R L

X
=%f 22 cosnx dx

.l[xz[‘i“""]-(zx)[- ws;”‘]
.4 n n
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l 4 .
b, = f flx)sinnx dx
=-i-:- f‘xzsinnxdx

=l[x2(—mnx)—(2z)[-8in:x]
" n n

+(2)(°°:;"‘ ]]:R

=1[[-£cns2ux - —250082311(]
4 ‘ :

B

cosx cos2x coalx ]
+4 + + -
( 12 2? 3

- fsinx  sin2c  #in3x
+ * ——
’“[ 1 2 3 )
putx =x

*4[0033 cos2n  cos3m  cosdn _]

1 TR T

—-—-3—4 —————————
3 12 9% g% 42

2 lo3 A 1
12 12 g2 §& 42
Q. 4. (b) Examine whether the

function fix)=xsinx is even or odd.

Hence expand it in the form of Fourier
sevies in the interval (-, n),

Ang, fix)=xginx
Flex) ={-x} gin(-x) = x sinx = f(x)
Since f(x) is an even function of x,

by =0

Let f(x)-%a- Z“” co8 nx (1)

A=l

ao=-i- xsinxdx
2 . x
:;[:: (- cosx) - 1(-sinx)j
=2(—1teosn)=2 :
x
2 .
a, u; rx ainx cosnx dx
a-i.rx (2co8nx sinx) dx

--:- .Ex fgin{n + Dx ~sintn - 1) x}dx

al x -eoc(u+1).t+ons(n-l)x
x n+l n-1

yingn + Ds_ sin(n- x| |
DHawhload All Btech Stuff From Studen&%%ﬁn
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cos(n+1}ud-_ cos(n -1
n+l n-1

.=_11;H_

o ='cos(n—1)n_cos{n+1)u'n$1

R n-1 n+l

whennisodd, n=1 _
1 1 2
n-1 n+1l nz'_l

LUy =

whenniseven, nz1

, -1 1 2
na, = + =—n2_1

n-1 n+1_

whenn=1,

2 . '
a4 =— E:_:smx cosx dx

T
—lf x sin2x dx

n
1 [0052::) (sm?x]
_rc
_1 _ﬂcos2n]=_l

R 2 2

. 1 .
S x sinx =1—§cosx

2[0052:: co33x . cos 4x __]

22-1 8%-1 4%-1
A2}
cosX
) Pl
xsinx = >
[cos?.x c083x cosdx ]
-2 - + —_—
3 8 15

Q. 4. (c) Selve the followmg pnrtial
differential equations :
) x(y" +op-yxd+ng=2x?-yH
52

(2)——--2
ox Oy

=gin x.co82y

Ans. B

x(y2 +2z)p —y(x2 -a-z}t;'=z(:c2 —y2)

Here the auxiliary equation are
dx dy  dz

x(y2 +2) - -y(x2 +2) B Ax? - yz)

using l, 1 . 1 as multipliers, we get
x'yz .

ldx +.l dy + ldz
Each fraction = = _yo z

-l—dx + ldy-l-ldz:()
x ¥ z

On integration gives
logx +logy + logz=loga

xyz=a vl 1)
Again using x,y,-1 as multipliers we

get
each fraction = -Ed—'—x—f—%u
ooxdx + ydy —dz=
On integration gives
2 2
¥y
—_——t——z=h
2 2 °
2 2 .
x+y -2z
—_—_——=} ed2
2 }
From eqn. (1) & (2), the general
solution is
2 oY
¢[xyz’£_2’2___gz.] =0 Ans
8% 20%
—_— ———=8inx cos2y .

(D2 - 2DD‘)z = ginx cos 2y
AE.is m?-2m=0
m(m~2)=0
m=0,2
CF-fl(y)+f2(y+2x)

inx cos2
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__._L._,
D? -2DD
[sm(x + 2y)+ sin(x - 2y)]

i
[02 -2DD

+ ———
D% -2DD
=%[-_—i—:—1-ﬂ—_-2—)sin(x + 2y) |
1 .
-2
* e y)]
111 1.
= §[§ s_m(:c +2y) - r sin(x - 2y)]
.=-1-sin(x +2y) —lsin(x -2y)
8 ) 10 '

The complete solution is
z=CF+PlI

z=fi(v)+ fay + 2x) + Glsi.n(x' + 2y}

--116- sin(x - 2y)

(SN

(S

sin(x + 2y)

sin(x — 2y)]

Q. 5. Attempt any two parts of the
following : : 10x2=20
(a) Solve the following equation
by the method of separation of

variables :

ou 4 %where w0, y) =8 e,

ox
Ans .48 e\
o Oy

(0, y) =8e™%Y

L_et u = A’Y . ; ...(2)

Where X is a function of » only and y
is a function of y only.

X'Y=4XY

%aﬂ!-—}l;-—p (say)

dX 2

2L pld

X P

Integrating, log X =-pZx +1og o

3

X= clel“ * (8
av_ p?
dy 4
4y _=p?
Y 4

" .
Integrating, log ¥ = -%—' ¥+ logeg

-2 ‘
\ Yece P )
From (2), (3) and (4), we get
w(x, y) = cyeqe™? % g=p'y4

ulx, y) = ejeg e PG+ Y4

Given u(0, y) =8¢™37
8e™3Y = cicge"’z" /4

2
= c1eg =&%—=3

«8)

p2 =12

from (6),

ulx, y) 289'12& + ¥yl =se-'(12}.’.+ 3)’).

Q. 5..(b) Solve the following
Laplsce equation :

2u 52

a‘,z 33,2

in a rectangle '
w0, =0,ua,y=0; ulx0=0
u(x, 0) = f(x) along x-axis.

Ans, &8, P _o D)

=0

with
and

B.Careu(0, y)=0
uta, y) =0

ulx,0) = f(x) -

(‘bﬁwnf’oad I"Bf’ech Stuff From Stud&n#5ilvidha.com
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Y4
C ° B
0 0
- A,
o ) (&0}
‘Letu=XY II | -(2)

where X is a function of xonly and Yis a

function of y only then, from (1)=

XY+ XY"=0

AE.ism%+p?=0=>m=2pi

X =cycospx + ca8inpx
BRa 2

ms=tp

Y mcge™ +cqe™#
So,u(x, y)= XY

A3)
Using B.C. (0, ¥) =0 in (3), we get

0 =(c) +0){cge™ +c4e™™)
= cl =0
using B.C. u(a, y) =0 in (3), we get
0 =(¢; cog pa + ¢ 8in pt) (cg e + cye™)

- ¢g 8inpa =0 = sin pg =0.= ginnn

. nx l
p-a:——.

From (3),
pis.i4 ~hyy
u(:,y}scgéinf?-[cae 8 4e4e @ ]
nxy oL 4
u(x.-y)=_sin£a£[4e 6 +Be @ ]
00.(4)
where cacg = A and cocq = B.
u(x, b =0in (4), we get
‘ ash  onwb
u(x.b)usini‘-? Aed +Be o ]

o mn'n -nxb
0 sm-'-‘::i Ae “a +Be ¢

nw ngb
=>Ae° +Be s =0
nxh nxb

Ae® =-Be o =--—B (say)

(4) becomes,

-anb any
H(x,y)-ginr-‘ii[_% e 8 ed

;. A= rmy
+§B,,e¢e b
P

' ' . —& -y --—a» »
=(¢g mgaw@aaﬁﬁé!,@teeja-@tuff From SﬁjdentSUtha com J
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=an sinﬂu—&sinhﬁ(f}—y)
2 a a '

=B, sin 2% sin k221 -y
a a

The most general solution is
o)
ulz,y)= ZB,, sinZ= sin A =2 (b - )
a a

x=1
(8

~using B.C. u(x,0}= f(x), we get
from (5), u(x,0) = f(x)

ZB,, sin hﬂksm-{‘—?—
a

n=l

B, snkﬁn—bzgff(x)sm—-dx

B, = f fiwsin 2 ds .c6)

smh-—-—-
a

Equation (5) gives the required
solution of equation (1) where Bn can be
determined by equation (68).

Q. 5. (c) Assuming the resistance
of wire (R) and conductance to ground
_ (C,) are negligible, find the voltage v(x, )
and current i(x, #) in a transmission line
of length [, ¢ seconds after the ends are

suddenly grounded. The initial
conditions ‘are oy, 0=y, sm[—?—] and
i(x, o) - io.

Ans. Since R and €, and negligible,
transmission line equations becomes

dv &t

LA L

ox at (1)
Bi v

= Ca . 42)

For elimination of i, differentiating (1)

partially w.r. to x and (2) partially w.r. to ¢,
we have

L I R i B Y

o2 ot ok afz
S o

o a2 .A3)
The initial conditions are '
£, 0) =ip, vix, 0) =g sir(—?-) (4)

Since the ends are suddenly grounded,
the boundary conditions are _ _
0,8 =v(4t) =0 (.Y
Also i =iy (constant) when ¢ =0
FBoip o
1. -Q which gives = =0 whent =0 6)
(using (2})
Nowlet V= XT .
be the a solution of (3), where X is a

functionof x only and Tis a funct:on oft only.
from (3), X"T = LCXT"

% «LC % = ~pPsay)

oo o
= X =¢) cos px + ¢y sinpx
LC%&-pz %+-§g— '=0
=>T=c3¢d87%+c4sin7?—c

= b = XT =(¢; cos px + ¢qg 8in px)

pt . pt
[03 cos 7L_C + ¢4 8in JL-E] T
Applying B.C. (6), we have
¢ =0
nx . .
and p = e n being an integer.

Equation (7) == ‘
nnt

Wic

. IY
v =cp 8in —| oy cos
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v=sin-’-lf-[Acos mrt + B sin R ]
! IJLC IJLC

o(B)
where eqc3 = A and cocy = B.
v . nmx
— =sin—
ot i _
(“ Ahx . nnt  Ban o nut }
WLC I_JLC WLC — WLC

since % =0 when? =0, we get, -

B=0
.. ARx nnt
from (8), v = A sin —— cos
1 IJLC

By superposition, we get

4 : nt
U=ZA,, smﬁ_?mﬁﬁ :

n=l

Applying 1.C. v ='v° sin-’-?-'when t=0

o
I - . MK
0081nT=ZA,, sm-—T
- n=l
=>A1=voandA2=A3---=0
nt

Hence, v =y, sin ¥ cos
i IJLC
Now, from (1),

L _ &
a
Ti. ] logn  mx nt
-—:-——0_. ...__cos
a L1 T uic

Integrating w.r. to t, regarding x as
constant, _ :
=-£Q£cos-ﬂ-x-.t—-—-mcsin L2 + fix}

Li l LC

D
Where f(x) is an arbitrary constant
function. Since i = iy whent =0, we have
=0+ f(x) = flx) =iy
from (9),
nt

. . [ T .
t=ig — Upy— COS— 81N
T LT LT
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