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1. @%Wﬁ%@ e 1x6=6

Choose the correct answer

(@) &1 {mwmfﬁmﬁwﬂ:ﬁia
For' an even function, the Fourier
coefficients are

() ap=0,a, #0,b, =0 '
(i) ag=0,a, #0, b, %0
(iii) ag #0,a, #0, b, =0
(iv) ag 20, a, =0, b, #0
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(2)

1 1

(b) 1+§2_+5_2+ . XRYEOR T (R
The sum of the series 1 +—1— +—1— +-
32852
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b 1 ,
1) — ‘ .,
(i) 3 |
2
gt
i) —
(i1) 1
2
Pery S 18
i) —
(ii7) =
2 |
) T5 i | q
(c) & *RI=M = m?@w S vﬁ’ﬁwﬁ J}
IR e REaw s .
The power series solutlon is applicable
to those d1fferent1a1 equatlons which are

(i) &S lﬂ@ﬂﬁﬁsnf\}@ﬁ k _ |
second order of degree n e
(i) SRR SR AR
partial differential equation
(iii) (3RF SFANAT AR
linear homogeneous equation
(iv) 8°[J (IO =
None of the above
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(d)

(e)

26P/73

(3)

2
aY oxdY +2ny =0 TRFE IO
dx? dx ,
O] (RO AICNCS &A1 Y 2
The differential equation

2
i_y_zxdy

iws +2ny 0

is known as
(i) FecseR NI/ Legéndre equation
(i) (IO yﬁiﬁﬁ‘f /Bessel equation
(ifi) TRNZG A9 /Hermite equation
(iv) Cﬁ@ﬁ Pt/ Lagﬁerre equation

I P, (%) f%rsza a—orw '531, ASI6C]
rlP?( x) dxd T 7

If P,(x) represents the Legendre
polynomials, ‘then ' the value of

jllp,?(x) dxis o
(i) O
(i) 1
N (11]]

2n+1
2n+1

()
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(4)

() SR (PO TRAT SR AN T2 2

Which of the. following is not a part1al
differential equation?

(i) GRS A
Laplace equation

(i) ISR TN
Laguerre equation

(ul) EMISE| "'@?ﬂq o
Diffusion equat1on

(iv) SR (FACORR T

None of the above

2. T Teq (R e =1mt) - T 2x6=12
Answer briefly (any svc) Sy

(@ T <5 FREI q\m O FHY
R0 20 TN [ & 5 o5 FR =113 2

- What are the conditions that a function
must satisfy so_that the Fourier series
of the function converges uniformly?

(b) ACESER ToASMICH! 21el 3T |
Prove Parseval’s theorem.

(c) SR—Fe TR SRR ﬁﬁ (singular points)
@ B W x=-1 R

2 dzy
x(x+1)dx2 +(xc? —1) +2y 0 SEFe

AN G R =6 2 1+1=2
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(5)

What do you mean by singular points
of a differential equation? Find, if x = -1
is a singular point of the differential
equation
2
2 dY* Hta st dy
x“(x+1) —=+(x° -1) =+2y =0
(x+1) 2 ( ) Y

(@) RS @
Show that -
P, (—x) —(—1)”P (x)

(e) 2- 3x+4x2 Wﬁﬂzww-m TS 2T
L
. Express 2-—-3x+4x2 in terms of -
Legendre- polynoyrnials.li’_. i ‘

g .
- dx wwﬁwﬁﬁ w <o
(L+x)° s ‘
WWWWWW@H .

-

0 1-f=

Express the 1ntegra1 I f ~dx in
. (1 +x)
terms of beta funct10n and hence

evaluate 1t

(g) SO ?ﬂ‘ﬂ\?ﬁ s CW QW\?W RIE!
Tk Sy 9 |

State the relation between Cartesian
coordinates and spherical coordinates.
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(6)

TRER RIAID wha Fore Bl | o FOeH
SRR a, a, SIF b,I (S TE O W 4
Write down the Fourier series in gomplex
form. Establish the relationship of the

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

o9 ¥4I @/Prove that r(%) =/z. 4

W‘WT/ Or ‘
I'(m)(n)

m>0, n>OT<’ZFI2FH‘TWCZIB(m,n) AT

Prove thatB(m, n) = %Mform>0 n>0.

M<x<T IS f(X)=x+x2 Fo1 AR x3
r@«mﬁwmqﬂwmu @yedl
___2: \._1-=M+L+L+ 5
=1 2 : 22 32 . .
Find a series of sines and cosm‘es of
multiples- of x for the function f (x) - x+x2 in
the mterval -1t < x < . Deduce that
_'_=2:’ AR T RGO
6 =1n 223432
9/ Or :
A A JA T P QM ? FRE RN IR
IR y=cos2x wmzh (0, m) TIYTO B 2o
eI WI
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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 (O, n).

6. N9 ¥91 @/Prove that

[P () By () dx = =2

8 :
on ¥ 1 S
5/ Or
A9 ¥91 A/ Prove that _
I(l)xJn ©x)J,, Bx) dx =0

I das

7. @1 T A P(9= (x2-)" wF
| "n!dx" :
o ORIl Pz(x)a sna %f%rean A 5
\ _
; o an
Prove that, P,(x) = 1 d ( 2_1)* and

2" n! dx"
then find the value of P, (e

8. JINORAW TERTS awn”w 1@: vﬁmqa FIL
Tferedr | , L e | 5

Find the solutlon of one-d1mens1ona1 wave
equation in Cartesian coordinates.

W'«’I?T/ Or

WWWW A I ST \
Sere |

Find the solution of two-dimensional
Laplace’s equation in cylindrical coordinates.

26P/73 ( Turn Over )

| o




(8)

9. TR Tafecy g Sgper FNFICO! THEAM 412 6

Solve the following differential equation by
Frobenius method :

2
2x2 g g x%+(1—x2)y=0

dx
%731/ Or

(JCOET] ST ARFICET ST 4T

Solve the Bessel’s differential equation :
2
ALY y+x@+( ~n?)y=0
dic? . dx
10. WﬁWqWTWWWW
SFIPR IGH FM: . 4+4=8
Solve the following partial differential
equations by the method of separation of
variables :
au -3
B Ll At ﬁm R @ u(o, y
(S rtle—y G y= :
a_u =4 au, under ° the condition
R OT; e
u@©, y = 8e3
. 9%u
(ii) etcosx fuz W a t=0 T
2t
NI=(0F 50 =0) S 9l =0
Jt
82
—— =e ! cosx, under the conditionu=0
oxdt
atte=0; a—uz-Oatx=O
ot
* % Kk
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