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Choose the correct answer :

1x6=6
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For' an even function, the Fourier
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coefficients are

(i) ap=0,a, #0, b,
(@) ag =0,a, #0, b,
(iii) ag #0, a, #0, b,

(iv) ag #0,a, =0, b,

=0
#0
=0
#0
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The sum of the series 1 + — + — + --- is
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The power series solution is applicable
to those differential equations which are

() " &9 = n RAR

second order of degree n

(i) SRR SEFe AR

partial differential equation

(i) R Feenay R

linear homogeneous equation

(iv) ST RIADIEE 727

None of the above

( Continued )

(3)

2
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dx? dx
O (FICOl AT &l TR 2
The differential equation
2
gy —2x£‘q +2ny =0
dx? dx
is known as
(i) fce®R 34/ Legendre equation
(ii) (ACbe1 AT/ Bessel equation
(iti) ZRIRG FANFT/Hermite equation

(iv) @8R a9/ Laguerre equation

(e) I P(x) TFresm I=m =, (O3
[P2() ax 7 =3

If P,(x) represents the Legendre
polynomiais, then the value of

:Pf (%) dx is_
() O

(i) 1

a2

() 2n+1

Zn+1
2
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1) What do you mean by singular points
Which of the following is not a partial of a differential equation? Find, if x =.—1
differential equation? is a singular point of the differential

: ti
(i) e AP ‘ SEen : ;
Laplace equation \ x2(x +1) __ng + (x2 =1 d_i +2y=0
(i) @8R e
Laguerre equation (d) «yea @
(iii) 2T A9 Show that
Diffusion equation B (-x) =(-1)" P, (%)
(iv) [ (FACOILER T _
2 .
None of the above (e) 2’;(3)6+4x P SR 320 F1S 2P
|
2. o3 e fran (R e &) - - 2%6=12 Express 2-3x+4x2? in terms of

Answer briefly (any six) : Legendre polynomials.

(@) TFoW 9OF FREA VIO WA @FHI
¥ T T o R 06 e R <A 2 O
What are the conditions that a function

must satisfy so that the Fourier series
of the function converges uniformly?

dx SRS {6 TR TS
1+x)5

AP FA HF W{ T Sfored |

. Express the integral I= J“== dx in
(b) SR SHPMICE! 2 4T | O1+x)°
) terms of beta function and hence
Prove Parseval’s theorem. :
evaluate it.
(c) WaFe JqFIF 4% {4 (singular points)
P & w2 x=-1 fgw : (g) JORIAA TAF WF CNART AT e
2y b Teard 40
2x+1) EY o x? ) Y h2y=0 wEEEm _
2 dx State the relation between Cartesian
TNFER 4T ﬁ“i Y ? 1+1=2 coordinates and spherical coordinates.
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3. TREI REMH woa Fore ki1 &a w R
SRR ag, a, W b,q TS T FoH 7 |
Write down the Fourier series in complex
form. Establish the relationship of the

coefficients of the complex form with ag, a,
and b, .

4. o91% 39 @/Prove that r(%} =/m.

12[1/ Or
m>0, n>0%0 o499 T4 & B(m, n)=w.
I'm+n)
Prove that f(m, n) :M form>0,n >‘O.
I'(m+n]

5 -n<x<n IO f(x}=x+x2 Fel§ 99 xI

JRB[ Bz SF Foized e RoE1 | (e @
e s LRI ol
Find a series of sines and cosines of
multiples of x for the function f(x) = x +x2 in
the interval -1 < x < 7. Deduce that
. 2
e~ 1 T 1 1
?_En=l'n_2_l+2_2+3_2+
7211/ Or
S HF W Fo I (A0 2 FRET @0 I92«
IR y=cos2x T (0, 1) IALS B3 *RLES
2If4® 41 |
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(7))

What are odd and even functions? By using
Fourier series, expand the function y = cos2x
in a series of sines in the interval (0, ).

9 $41 (@ /Prove that
s
“P_(9P, {x)dx_—és
2n+1

S
S/ Or
2119 41 A/ Prove that
1
ijJn(ax)Jn(ﬁx)dxw
n
A T AP, () = — d 2 u®
2" n! dx™
SRl P, () T4 Tferea | 5
1 i 2 n
Prove that B,(x)= (x*-1)" and
Enlicch
then find the value of P, (x).

. JORIAM FAIFS GG TR ANFIR AL
Sferear | 5
Find the solution of one-dimensional wave
equation in Cartesian coordinates.

1831/ Or
TN FEee fanfds ems AN TN
Sferear |
Find the solution of two-dimensional
Laplace’s equation in cylindrical coordinates.
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9. FEMAR F&fST T SaFee] NP FANGH 39 : 6

Solve the following differential equation by
Frobenius method :

2
2x2\%—x%+u—x2)y=0

S73<1/ Or
R I FAFIC] T 40 ¢
Solve the Bessel’s differential equation :
2
228U 2 _p2)y=0
e 7
10. AR USRI Ao were 1 SR SRe

SRR S 4T 2 4+4=8

Solve the following partial differential
equations by the method of separation of

variables :
9 _

(i) 5_3"4(3\ st wIe= @ u(0, y) = 8e73Y
§E =4 — ou under the condition
dx ot’
u(0, y) =8e™3Y

T :

() ——=etcosx, i & @ t=0 T
dxdt
u=0; x=073%w E-1£=0

ot

Bou . cos x, under the condition u=0
dx0t

att=0;a—u=0atx-—-0
dt
* * &
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