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Jor the questions
1. & Teol AR Tfened : 1x6=6
Choose the correct answer -
(@) &b I T A FRE PR 2

For an even function, the Fourier
coefficients are

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

(iv) ag #0,a, =0, b, #0
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(b) 1+L+—1—~+--- XRAECOR T 0202
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The sum of the series l+L +—-1—+ R )
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The power series solution is applicable
to those differential equations which are

() fSw & wiE n R

second order of degree n

(3)

2
(d) d_g-zx@wny:o I ANFINCOF
dx dx

T (LD AT G TF 2
The differential equation
% - Qx% +2ny =0
is known as
(i) forreeR AqT /Legendre equation
(i) CITHe 99/ Bessel equation
(ifj) TG AT/ Hermite equation

(iv) iefd TR/ Laguerre equation
() I P Fwer wmwm =, (om
[[ P20 dx T 25

If P,(x) represents the Legendre

polynomials, then the value of
1 : '

_+1 P2(x) dxl;

(i) SRS S A (i) O
partial differential equation (i) 1
(i) CERT AT HReraer (i) —2
linear homogeneous equation g
(iv) SRR IR g i 2n2+1
None of the above
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(4)

() TR T SRR @ HR w5y 2

Which of the following is not a partial
differential equation?

(5)

What do you mean by singular points
of a differential equation? Find, if x=-1
is a singular point of the differential

(i) am SR sqMation
_ 2
Laplace equation x?%(x+1) _d_y +(x? 1) ““29 0
(i) @SR g9 a8
Laguerre equation (d) @y @
(iii) TR FRTIG Show that _
Diffusion equation B (-9 =(1)" P, (%)
(iv) 4T (FIACOCIS. 727
None of the above () 2-3x+4x? T I TR T
411
2. ST Tes iy (R en =) Ox6=12 Express 2-3x+4x? in terms of -
Answer briefly (any six) : Legendre polynomials.
() ¥ OR FRAW REWH PRI @Eg
A T FAOA R 5 58 o3 kg anfaig fH I= (1 s dx SR o1 T FOrS
? +X
What are the conditions that a fun
ction [T
must satisfy so that the Fourier series TN vt Rk 3
of the functio :
n converges uniformly? Express the integral I= J’; Ls'" dx in
(b) TSR SAICET 291 37 | L7,
Prove Parseval’s theorem. terms of beta function and hence
evaluate it.
© ] i S ﬁﬁi (singular points)
qficet f& T 0 o ; (g) TORIA FARE W CTMPR RS &S
x2(c+1) 2 d’y Yix?2 % o
dx2 =) a+2y=0 G State the relation between Cartesian
AN G5 &% 2z 9 et coordinates and spherical coordinates.
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(6)

3-‘fﬁm‘liﬁm§fﬁatﬁ%ﬁmwﬁa?ﬁm
W”‘f’f{iao,anwbnatﬂmwaﬂwW| 4

Write down the Fourier series in complex

relationship of the

coefficients of the complex form with ag, a
2 n

and b, .
4. 299 3] @/Prove that r(l) =r.
2

¥2{1/ Or

m>0, n>0 T 271 31 @A B(m, n) = I'(mI'(n
L(m+n)

I'mr
Prove that f(m, n) =‘F((-r:_:‘+_{r?)l for m>0,rn >0.

5. T<x<mn J<Ye f(x)=x+x2 Feeq A= X3
TRET B WIF TR e oy | ogeT @
G D e o EL 5
Find a series of sines ang cosines of
multiples of x for the function fi = x2
the interval -7 < x < 7. Deduce that

6 n=1;‘2—=1+2-'?+3—é_+...
G211/ Or

I I I Q@07 2 e g

¥4 y=cos2x TR (0, m) IHTS Bize 3

IS 34T |
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What are odd and even functions? By using
i =c0os2Xx
Fourier series, expand the function y

e : o
in a series of sines in the interval (0, m)

6. o¥9 $1 (3/Prove that 2 5
Ijllpm(x)?ﬂ(x)dx=2n+1 i 2

391/ Or

21 1 G/ Prove that
[- 5T 02 B) e =0
0

_1 @ 2w
7. e 0 A P aen

: |
______1___ a" (x2 —l)n and
Prove that Fn(¥)= 2" nl dx"

then find the value of Py(x)-
fd cﬁ Wm
u‘-l?ﬁfﬂﬁ?‘ Ayl Yﬁ)ﬁﬁ
8. JICoRAM FATO ;
Sferea |

Find the s
equation in Cartes

Jution of one-dimensional wave
olu .
ijan coordinates.

<1/ Or
@UH AN T
oo RS
cei e MG
et |

Find the
Laplace’s €q4

olution of two-dimensional
Ztion in cylindrical coordinates.
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(8)

9. FEMAR &S Sofq ST SARNFIUCH! S 7 -

Solve the following differential equation by
Frobenius method :

6

2
ad'y_ _dy 2
2x AR x—d—x+(1-x ]y:o
1241/ Or
(ACEE TGP AAISAECH! S F4T :
Solve the Bessel’s differential equation :
2 Lo
x22Y W2 pn2%)y=0
dx-Aasvdx
10. TOPNEE R w0 OO S T
SNFPTIR STNL F0: 4+4=8
Solve the following partial differential
equations by the method of separation of

variables :
(i) OU _ 49U G wm @ u(, Y =8e3Y
Jx dt
ou _,du "
—=4—, under the condition
0x ot
u(0, 3 =8e™Y
il —t
11 o =e COS X, ﬁg.‘ W &l t= {
(e == Qg
u=0; x=0% 2o
ot
9%u t

£ =e " cosXx, under the condition u =0
ou
att=0; —=0at x =
= at x =0
* % %
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