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B.Tech. EAS-203

| Second Semester Examination 2009-10

Mathematics-ll

Section-A )
Note : Attempt all questions. Each question carries equal marks. (10 x 2= 200

4
. 3 8
Q. 1. (a) The order and degree of the differential equation [gx%] - 6:\:2[%] = (0 are

and ......

Ans. Order =3, Degree = 4

Q. 1. (b) Pick the correct statement from the following :
(i) Integrating factor to a differential equation is unique.

(ii) y = ex is the general solution of the Q’Ef—"z—m-t—z =0
x
. . , ydx = xdy
Ans. (ii) ¥ = ex i= the general solution of the S =0,
X
Q. 1. (¢) Write the Rodrigue formula F(x) = ...,
11}
Ans. Rodrigue formula P,{x) = 1 —(-i—-—( - "
2!! n] d&"
Q. 1. (d) If J 3 and Jy are Bessel’s functions, then J,(x) is given by :
) Jo(x) - Ly (x) (D) g + L Jy(x)
. x X
(iii) ~oJylx) {iv) None of these

Ans. {iv) None of these
QL)L {S } exist only when the value of n is

(i) Negative integer (ii) Positive integer
(iii) Zero (iv} None of these
Ans, (ii) Positive integer _
Q L. () Pick the correct statement for final value theorem of Laplace transform :
(i) Lt f(t) = Lt sF(s) (i) ‘Lt fa@)= LtosF{s)
] Y

Ans. (i) Lt f(t)— Lt sF(g)

= o 5=0
Q. 1. (g} Fourier coefficient ‘ay’ in Fourier series expansion of a function

represents the :

(i) maximum value of the function {ii} mean value of the function
{‘ii) minimum value of the function {iv) none of these

Ans. {ii) Mean value of the function

Q. 1. (h) If the Founer series of f{x) has only cosine toerms t,h(i;l]l F{x) must be:
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Q. 1. (i) The PDE a:—z =c -Ex—z— is known as;
(i) wave equation (ii) heat equation
(iii} Laplace equation (iv) none of these
Ans, (i) Wave equation '
. %u 3% .
Q. 1.Q)ThePDE$§+3§E=0, is:
(i) parabolic (ii) elliptic
(iii) hyperbolic (iv) circular

Ans, (ii) Elliptic
Section-B
Note : Attempt any three parts from this section. Each part carry equal marks : (3 x 10 =30)

Q. 2. (a) A particle of mass m moves in a straight line under the action of force mnZx
which is always directed towards a fixed point O on the line. Determine the displacement

x() if the resistance to the motion is 2 Amnv given that il;itially x=0, % =xg(0<i<l),

Ans, The differential equation describing this simple harmonic motion is

2 2 .
m-d—f-:~2?umnv—mn2x, = mﬁ—;:—zlmnd—x—mnzx
dt? dt dt
d’x dx’ o
e+ 200 — + %% =0
0 o (1)

The auxiliary equation is M2 + 2anM +n% =0
_ (4222 4.2 '
M- 2hn t 4;:; 4n =—7Lnt£n{1-1.2

The general solution is <x = e‘l’“[cl c0s et + ¢o Sin nae] .{2)

wherew = \fl— 12,

using .C. x =0, =0 =¢ =0

Differentiating (2}, we get
dx _ . . -
ekl MY .cin o sin et + cono cos net] - Ane Antle, cos nost + ¢z sin not)

Again using 1.C. %:i =xp t=0

- x
xg=~¢; 0 +egnw-hnle +cg -0 cg= 20
no
From (2), its solution is x = e ™ [ﬂ’—) sin not
nw

@ 2. & Pying Henhemivis BYEbPASHRRM o TP oRMGu i heweora! = for

2,
Aiffavantial ammatinm « G 11 _ &) ﬂ 1 - ) dy +2w=0
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2
Ans. 2x(1~x)-{i—y+(1—-x)d—y+3y=0 D
dx? dx )

-+ x =0 is a regular singular point

Let y=x™ L a,x"= L g ™" A2
n=0 m=0
dy 2 min-1
== I g {m+n)x
dx »n=0 "
2 L]
d—;'= L a,im+n(m+n-Dxm*n2
dx n=">0

Substituting these values in equation (1), we get

2¢ {1 - «] an,,(m+n)(m+n-1)xm+””2+(1—x) zoa,,(mm)x"”"-’
n= n=
+3 Z a,x™' " =0
n=0

m+n -1

[T e ]
L=]

anlz(m+ﬂ.)(m+n'_1)+(m+n)!x
+ }Zoa,,[—2(m+n)(m+n~1)_(m+n)+3]xm+n =0
n =

ann(m+n)(2m+ 2n - Pxmract o an,,(m+n+1)(2m+2n—-3)x’“”' =0..43)
m= n=

Coefficient of x™ "1 =0
ay(m)(2m -N=0=a4»0

I
-
b3 | =

m2m-1=0 = m

It is the root of indicial equation.
Coefficient of x™ = 0

ay(m +(2m+ D -aglm +H(2m -3 =0 = “1=[Zm_ﬂao
e+

Coefficient of x™*" =0

a,“l(m+n+1)(2m+'2n+l)—a,,(m+n+1)(2m+2n—3)=0

a =[2m+2n“3 a (4}
.nll Im+on+1) "
n=1, a2=[2’"'1) oy =@nNEm=D
2m +3 (2m + 1)(2m + 3)
n=2 a3=[2m+1] - @m-DEm-9
2m +5 (2m+3@m+5)
S“bSt% Ak Hia chr Stuff T patrtiSt (R emeSuvidha.com
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Now, y3 =(¥)m =0

3]
0 3. 2. 3 3 . 2 X
= 1-3x+- + = vl =@ | 1-8x +x° + — + ... ... (6}
) a”’r{ 3 T1T ] "[ 5]

- 2
Yo ={¥p-12= acpc”2 [1 "3 x]: ay Y2 (1-x)
Hence, the complete solution is, ¥ = ¢13 + ¢o¥9

3
=A[1~3x +x2+3:5—....]+8x”2(1—x}

where A = ¢jag and B = cgay.
Q. 2. (¢) Using Laplace transform, solve the differential equation :

d2
aiuray asin(nx + 2)

Given, ¥(0) = 0 and y' (0) = 0.

2 -
Ans. g_x% snly=asin(nx +2), Given y0)=0, 3 (0)=0

¥’ + n%y = a(sin nx cos 2 + cos nx sin 2)
Taking Laplace transform both sides; we get
Liy")+ nzL(y) =@ cos 2L (sin nx) + a sin 2L (cos nx)

szL(y)—y(0)—y'(0)+n2L(y)=acosz[ s 2]+asin2[ - 2]
&7 +R s +n

{s +n2)L{y) acos2[~—~——]+asin2 J
s?+n? 8%+ n?

L{y)=acos2 — __l+asing|—
[(32 + nz)z] [{32 +n?)?

Taking inverse Laplace transform both sides,
_ -1 n . or-1 s )
y=acos 2L {mﬁp-} + @ sin 2L {-————ér} . (1)

{s*+n
-1 s _x
L {m}ﬁ—ﬁ;smnx
1 n 1 .

m HE;é-(smnxTnxcosnx)

¥ =acos j-l—(sm nx — nx cosnx;l+asm2 —- sin nx]
Downlo a"AII Btech Stuff From StudentSuvidha.com
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Q. 2. (@) Find the Fourier series to represent the function f(x) given by :

£(x) -K for -n<x<0
x) =
_ K for O<x<nm
1 1 1 r
H h that: 1--+--=-4+,..==.
ence show tha 375 7 )
Ans. f(x):-a—°+ E a, cosnx + L b, sinnx ' LD
2 n=1 r=1

1;n 1[0 n

Where ag = - j_n flxydx = = {I_n (-K)dx + IO(K) dx}

=%[-K(x)9,, +K(x}3]:;1t—[—K(—n-0)+K(u —0)]=%[Kn S Kr) - 2K

a, = % J:t f(x) cos nx.dx =‘11?“_0ﬂ(-10 cos nx dx + I::K COS nx dx]

[ . 0 . n
-_K(smnx] +K(smnx] o

no ). n o Jy
Lnn Fx)sin nx dx = % [J‘i (—K)sinnx dx + _[;K sin nx dx}

] n
(_‘_‘325_'33] +K[—cosnx] }zl[+£(1—cosnn‘)-g(cosnu—l)]
-1 0

Al q |-

o
=
1]

Ale
T
e

n n R n n

.

It

[2(1 - cos nﬁ}]_zf_z—K— [1-(-D")
nn

=
E

The Fourier series to the function f(x)
2K 2K 2 1~(-1"}

flx)=—-"" 3 “0 — — “sinnx
2 T n=1 n
ﬂx):K_EE[Zsinx . 2 sin 3x . 2 sin Bx
13 1 3 5
ﬂx)zKitf_K_[smx sin3x sin5x ]
;1o 1 3 5
n
t - —
put x 5
. an 7.4
sin sin — sm-a-
K=K|1-=
= 3 5
n 1 1 1 1
B R
4 1 3 & 7

Pu

Q. 2, (e) Solve the Laplace’s equatiﬁn $ ™ >
inapegygnl ad All Btech %tuff Frorp Stu%bentSuvidha.com

ngle in the xy-plane, U< x < g and 0< y < dsatisfying the following boundary
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Ans, O, % o (D)
ax2 ay2
Let u=X(x) Yy .{(2)
where X is function of x only and Y is function of y only.
(L= X'Y+XY' '=0
X Y’

-—j{————?——oonstantup
X' 5 d*X
T—-!-p ﬁz‘z—"p X =0

Auxiliary equatlon ismZ-p?=0=m=+p
X =c1eP* +cge™ P
—ﬁ—pzr:»d—2-K+p2}’ 0
Auxiliary equationis m? + p2 =0 = m =+ pi
Y =3 cos py + ¢4 sin py

- u(x, y) = (c;e” + coe P*) (3 008 py + ¢4 sin py) ..(3)
Using B.C., u(x,0)=0 = (¢} +c6 P )e3=0 = ¢3=0 .d4)
Using B.C., u(x, b) = 0 = {¢1eP* + cze™P") (cg cos pb + o4 sin pb) =0 = ¢, sin pb=0
sinpb=0=sinnr = :%ﬂ ...{5)
I-Jsing B.C., u(0, y) =0=(e; + cy)(cacospy +cy sinpy)=0 = ...(B)
nwy ‘

From equation (3), u(x,y)=¢;¢5 ed —¢ b |sin 5

ulx, ¥) = 2004 smh[ 1rl:x]sinm
b b
The general solution is, u(x, y}= El b, sin h {Ebﬁ) sin E;—y A7)
e .
Usingu(a, y) = fi1y}
fiy) = z b, sin A (""“) sin 22,
b b
. nnag .
[smh ; ]bn = 'SIO f(» sin T dy
b, = % cosech [ ] I Fiy) sin —-b—y dy ' .8}

Hence the required solution is given by (7) and &, can be determined by (8).
Section-C

R R SRR ST R e e


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

Ans, —i;%+5%—6y=sin3x+cos2x
The auxiliary equationis m2 +8m -6 =0
={m+6}(m-1=0=>m=-6,1

C.F.=cie % + cpe”

Pl = 1 {sin 3x + cos 2x)

D% +5D-6 '

1
D%*+5D-6
.
-4+5D-6

=2—sin3x+
D“+8D -6

- 1

-9+5D-6
__1

8D - 15
=——---{D+3) sin3x+-——-————-—~(D+2) ¢
5(D2-9) 5(D% - 4)
:———(Dt@-—sinSx+——-—--—(D+2) c
5(-9-9) 5(-4-4)

sin 3x + 08 2x

sin 3x + 03 2x

—_——
5D - 10
08 2%

03 2x

=—l[3cosax +3sin3x]—i[—2sin2x+2cos2x]
a0 40

= 1 (cos 3x + sin3x) + —l-(sin 2x — ¢os 2x)
30 20

The complete solution, isy = C.F. + P.L

6x

=ce " + g€’ ~ %(cos?-x + sin 3x) + %(sin 2x - cos 2x)

'Q. 3. (b) Solve the following : % =8x + 8y, % =~ & - 3ywith x(0) = 6 and y(0) = - 2.

Ans. Writing D for %, the given equations become

(D-x-8y=0 ~AD
x+(D+3)y=0 L (2)
with x(0} =6 and ¥0)=- 2

To eliminate y, operating on both sides of (1) by (D + 3) and on both sides of (2) by 8 and adding,

we get .
HD-3(D+3)+8x=0
D¥-nx=0

Its auxiliary equation is, m* -1=0=>m=1+1

£=CF.= cle_’ + cze‘ | D)

Now,DO\%jklageAu Biech Stuff From StudentSuvidha.com
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8y = - 4epe” - 2cqet, y;-%e"~%e‘ . )
Given, x{0}=6and y(0) = - &,
From3} and (4}
¢ +e3=6 and——l—%=—2=>cl—262~4
x=2 " +4ef, y=-et-¢ :
2 2
dy d:
3. (c) Solve b4 [—»J———:o
Q c) Solve: x 5+ X dr dx
2
dy [dy] dy :
Ans. — - =0 (1
s d:c T dx dx
d d?y dp
t == 2.5
pu P 2 dx
{(1'= xég+xp2~p=0,=»x‘—££—p~—xp2
dx dx
[__15)1124,1[}.]:1 B )
p<)dx x\p
1 1 dp dv
t —_= = - = —-
pu P v p? dx dx
(2)=2 ff_‘i+_1_uz | A3
dx x

1
IF.=¢* =gW%8% -

Multiplying (3) by L.F. and integrating, we get

Iz x +2Cl 1 .1'.‘ +2C1
VXSt D pr i —x
2 2 » 2z
= 22x = Ed}—: 22’: =dy= 2275 dx
x5 2 dx  x°+2¢ x“ + 20y

Again integre'iug v = log (x2+ 2¢1) +co

Q. 4. () Show that J* * (x) = - Jy(x) + = J,(x).
. x
Ans. We have,x J') =nJ, -, .1 = J'y = EJR -Jn .
x
put =1, J’1=—1-J1 =y A
X

Differentiating, J'’; = 1 J’l - —172- g -9 : ..(2)
x

By recurrpgee relgtion, ﬂl“B’te&‘Ff §§Lﬂ‘f from StudentSuvidha.com:
X n~1l n

n+1‘"(
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J‘2=—EJ2+J1 : (3}
X
put (1) and (3) in (2)
1(1 1 2 1 1 1 2
PR B0 ST S DO A (R S A IS AN Y SRS AN M
Jlx[leJz]le[xwl)x21x2x21+x21

Jy=—Jd + 2,
X

Q. 4. (b) Prove that : x P}_|(x) + n P,_j(x) = PL(x).
Ans. 2P, @)+ Py ) =P {x)

Recurrence relation (2n+1D)P, =P’ .y~ P,

putn=n-1, 2n-DP, =P, -P, _ A1)
Recurrence relation, nP, =xP', -P, 4
n=n-1
(n-DP, y=xP', 1 -P s A2

Substracting (2) from (1), we get
(2n-1-n+1DP =(P',-P,_ 9)-xP, {-P, 3)
nb, =P, -xPyy
xP o, y+nP, =P
Q. 4. (¢) Evaluate | xP2(x)dx.

Ans. 1= ¥2P3aydx (D)

Cn+DxP,=(n+DP, ,+nP,_,
- ! n+D P, .y +nP,y_4l

n+ 1

P =
xnz

I—j_lm[(n+1)Pn+l 4 nPn_l] dx

=(_2:1;_DEJj1[(n+Dz(PR+1)2 +n2P,;°‘_1 +2nin+ P, 4P, _ldx

1 1 1
[(n + 1)2,[_'1(Pn ”)de + nle(Pn _1)2dx +2r(n+1) .[_1P" r1P _1dxl

T (2n+ 1l
1 2 2 2 2 '
= ee——— (n + 1 _—_ 2 1 0
(2,”1)2[ 2(n+1)+1 2(n-1)+1)+ nin+ ) ]
- 1 An + 1?2 N 2n?
Ern+D% | 2n+3 (2n-1)
Q. 5. (a) Find the Laplace transform of the following periodic function :
( n )
O<f<—

sin o, @

F wi iod ig2~ ..
DOWI’]|6g}dF%\” Btech StugiFrom StadehtSavidha.com
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1 2n/fw

= -5t
Lfen = 3w Jo e i) dt
"log W .
B 1 T g . 2n/w -t .
_-—-—:-*z-x_;[ o ¢ sin wf dt+jm’m e Odt]
l1-¢ @

LR

. ) e
= T 2 2(—ssinwt—mcosu)t}
1-e“™9 5% o

-®s/a -nsiawy

_ we + @ - wi(l-e
(1-e 28052 L @2) (1-e ™9 (1+e ™21 0%

i _ 0] 1
s2 1@l )l14 ™

Q. 5. (b) i‘ind the inverse Laplace transform of :

s+1 is 8
i) (i)
s> 6s+25 6%+ 4
-1 s+1 -1 (3-3+4
Ans, (i} L g =L —g
§“-6s+25 (s-3"+16
= 9‘3ll Ldl[_ ;—'+ 4_ ']
£+ 16
= o3t L—l[ s +L‘1[24
| \s?+16 s?+16
=¢% [cos 4¢ + sin 4]
Ans, (ii) Let @=L+~
4 _(32+4)2]

4 1 1 (1
=.L‘l —_— =—L1 — e
_2(32+4)] 2 (32+4)

! (32+4}2d8] LH 2(s2+4}}3J

Q. 5. {c) An alternative emf E sin o is applied to circuit with an inductance L and a
capacitance C in series. Show that the current in the circuit is :

PSWJ\O'aQ&QM:Bt&%IM?‘MﬁrEK@m E%t.udentSuvidha.com
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dig

La+ = E sin w#
c
2.
L-d—;+liq-=mEcoswt
dt c at
2; ]
Lg—i+1£=choswt (Since 5=£‘Z)
dt? ¢ dt
2. .
ﬂ-..__].'_':'ﬂcos@‘
dt?2 LC
d% 5. oFE [ 2 1]
_— F Puringd t Tak =—
dt2+n_; 7 COS © ake n ~TC

Auxiliary equation is,
m2+ni=0=>m==+ni

C.F.=¢; cos nt + cg sinnt,

1 wE
Pl=wo— ~— cos ot
D2+n? L
Eo 1 e 2 2 Ew
= __—coswt fn“z2-0°=——" _ coswf
L —o®+n? Ln? -o%
i=CF.+PlL
] W
[=cycosnt +co sin Nt + —————— cos wl 1)
! 2 L(n? - o?)
di . W .
— = =gy 8in Nt 4 ot €08 At - ———— §ih 0 .A2)
dt ! 2 Ln2 &
.. } di
Initiall =0, —- =0, hen ¢ =0
nitially 7 when
Ew
=, O=c+——_-—
! tn® - o> L
S
T Y
(2)=, O=-cyn=cy=0
From{1) i=——2—E-%-——cosnt +0+——2~£(22-;cosmt
(n®-w“)L _ (n® ~w“}L
i=—-§—°i-——(cosmt—cosnt) wheren2=—1—
(n? -0 L ' ’ LC

Q. 6. (a) Solve the partial differential equation (x* - y2) p + @2 -zx)q=2% xy.

Ans. The auxiliary equation are
dx  dy _ dz
2 _ .. 2 -2 .
Download ,§II Bfech SFuffFrd StudentSuvidha.com
X - dy R -dz _ dz - dx :

F P, N . ra

a4

.
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dx — dy - dy.—dz
x—y y-2z
On integration, log (x - y)=log(y ~z) + loga

log{x_y]:loga
y-z

[x—y]:-a A1)
y-z

Similarly, taking last two ratio, [y — z] =b _ A2
z-x

From (1) and (2), the general solution is f [I -2.2 —j] =0
y~z z-

F
ax? oxdy

Ans. The auxiliary equation is, m

Q. 6. (b) Solve = sin x cos 2y,

Z_m=0=m(m-1=0

= m=0,1
CF.=fly+0)+ faly +x) = (0 + foly + x)

Pl = 1 (sin x cos 2y)
DIy

<
o
{

1
- DD’
1

i

{sintx + 2y) + sin{x - 2y))

e}
(&

p%-pp’
1

1 .
sin{x -+ 2y) + ————sin(x - 2y)
D2 DD }

sin{x + 2y) +

| B e a—

1_ 5 sin (x - 2y)]

|
[
+

2

b = 3l = bl

sin (x -+ 2y} - é- sin (x - 2y)

' The complete solution is
z=CF.+PL
=fily) + faly +x) + % sin{x + 2y) - % sin(x - 2y)
Q. 6. (¢) Solve the partial differential equation (D + 1)(D + D' - 1) z = sin (x + 29).
Ans,(D+ (D + D~ 1) z = sin (x + 2y) '
CF.=e*fily)+ & foly - x}

1 .
= 2
D DD p
! sin(x + 2y) = 1 sin(x + 2y)

DBV\Trf?BatIDAH ]Btech Stuff EréiPstddentSuvidha.com
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(D" + 4
-4-16

sin{x + 2y) =~ 21—0 [2cos(x + 2y) + 4 sin(x + 2¥)]

= - %{cos{x + 2y} + 2sin{x + 2y)]

The complete solution is
z=CF.+PL
=e Ay + e foly —x) - —[cos(x + 2y} + 2sin(x + 2y

Q. 7. (a} Solve the following PDE by method of separation of vanable
%u ou ou {0, y)

5 = =— + 2u, with u(0, y) = 0 and ————= -1 + &7,
ox 'y
2 -
Ans. a‘;:ﬂm A1)
dx oy
with w0, =0, 220, =1+¢
ox
Let u=X(x)Y(y)
where X is a function of x only and Y is a function of y only.
(H= X'Y=XY +2XY
£~ = X— + 2 = constant = ,J2
X .
= pf= +p*X =0
X P IxZ P
AE. is,m*+p2=0=m="4pi
X = ¢; ¢0s px'+cq sin px
Y ¥
— 2 = - = —— = - o+ 2
Y B’ Y (P2
ay
=-{p“+ 2id
Y P 4
Integrating, log ¥ = - (p2 + 2y + log c3
Y=c Pt Dy
2
t (x, y} ={cy cos px + g sin px) cge” P+ 2 -{2)

2
w0, ) =0 = cjege™® P =0 = 105 =0
ai . 2
-é—{ =(-¢;p sin px + Cop LOS px) cae {(p” + 2y
i
du \ 2. ;
550N =1+e W seapege PR 2y 4 oW

= caczp =1, —(p?+2=0
and hgwnload ?&TP’BTéch Stéf ERM StudentSuvidha.com
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1
Cyly = —=
23

1 [’
and ‘32“'3=};’ p*=1 = p=1

ege3 =1
From (2), the general solution is

1 . .. . -3
ulx, y) = sin(iv2 x) +sinx - ™%
Y £J2
1 ., = 3y
= isin A(xv2) + e ginx.
;'32

- =L sinh (x+/2) + e ¥ sinx

V2
Q. 7. (b Find the temperature u (x, ¢} in a slab whose ends x = 0 and x = { are kept at
temperature zero and whose initial temperature f(x) is given by

A when 0<x<£
2

fix) =
0 when §<x<l

Ans. On dimensional heat equation

du_ o 0% '
5" ¢ 5;5 (1)
Boundary conditions are
w(0,)=0
u(l,t)=0} (@

Initial cendition is
A, when g« x < _{
2

wix,0)=f(x)= _ o)
Fi
0, when §<x<l

Let wu=XT
where X is function of x only and T is function of ¢ only.
From (1) and (2), XT" =C3X"'T

X!' L3 2

— = . =constant = —

X p

X 2 dx

b = D +p¥=0

e P 7 r
AE. is m?+p?2=0 = m==%pi

X =¢; cos px + ¢p Sin px

T dT __ 3 o _
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* 2 2
T=C38_Cpt

. e2pl
Hence, u(x,t) ={(¢; cos px + ¢y sin px) cge™ P+ ...(5)
using B.C. (2) in (5), we get
v0,)=0 = ¢=0
2 2

u(Lt)=0 = coezsinple Pz

sin pl=0=ginnx

b= nw
i
Hence, from (5),
' B nZnZc?
. RTX 2
uix,t) = cocy sin—=e !
_ 1'121'! 2823
. Anx )
= b, sin - I* , where b, =eycy
The general solution is
XA
!'2

wex,t)= I b, sin-e ..(6)
a=0

!

using I.C. (3) in (8), we get
nix

l
2l 0 L onRX
b, = 7 IO flx) sin " dx

flx) = E b, sin
n=0

=%[ < Asin%d“ it Ovsingdx]

/2
nwx
2A -COS-T
{ 0
24 ! an ! >
= — 0§ — + —
{ { nn 2 onn
2A[ nrl:]
=—1[1-cos—
nn
Hence, the solution is
nrx 2 22
i (l_ms__] o et
u(x,t):g-Ai— I 2 sin™TEe 22
K n=0 n !

%v l1ov 1 3% . R
7 PRSead AbBiee %%f&?ﬁf‘d’iﬂ’%éﬁ?g’b\?ﬂfha.com

(i) p is finite when r — 0 (it v=Zc,. cosnOon r = a.
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v 1w 1%
at rar ot
Boundary conditions are
(i} vis finite whenr — 0
(il) v=1Zc, cosnBonr=ag
Let v=RT
where R is a function of ronly and 7 is a function of 6 only
r2R"T+rR'T+RT"" =0
PR R T
— +

Ans.

R T °
PR rR Ty
- R T
= PR+ rR - nPR=0
Put r=e*=z=logr, -2
dz
IDID-B+D-n*IR=0
(DZ-nHR=0
ALE. is m?-n?z0=>m=tn
R=ce™ +coe " = cp” wegr™
%’;:—-nzﬁ%tn%:o
AE.s m2+n=0=m=2ni

T'=¢5 cos nb + ¢4 sin nd

veler” + eor ) eg cos nd + ¢y sin 128)
Takirg C3 = COSQ, €4 = — SIDQL

v={c;r® +cor™) cos(n + o)
v is finite when r - 0, from (3)

¢y =0
(3)= v =¢pr” cos(nb + o)

v=Z¢, cos b onr =a, from (4)

Cl-':—1~, a=0
aﬂ

]

n
Hence, from{4) V= ( } cos nf
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