EXTERNAL DEGREE EXAMINATION IN SCIENCE - 2008/2009
FIRST YEAR SECOND SEMESTER (Jan./Mar., 2011)
EXTMT 104 - DIFFERENTIAL EQUATIONS AND FOURIER SERIES
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1, (a) State the necessary and sufficient condition for the differential equation
M(z,y)dz + N(z,y)dy = 0

to be exact.

Hence solve the following equation

1\ d I
(33:4y2 — —) Sl g 4z + — = 0.
| y/) dz . s
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(b) Find the general solution of the following ordinary differential equations:
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i (14 e®/V) dy + e (1 — 3) dy = 0;
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2. (a) If F(D) = Zg}i D', where D — di and p;, ¢ = 1,2, ... n, are constants with
Wi

i=0
Po # 0. Prove the following formulas:
1 1

X

i F(DLE i == hF(a) e, where  is a constant and F(a) #0;

1. TD) eV = ex _FTI_JI_-’-_E)" e*® V', where V is a function of z.

(b) Find the general solution of the [ollowing ordinary differential equations by using

the results in (a).
i (D? 3D — 2)y = 54023 e
il (D%+4D? +4D)y = g2

3. (a) Let z = et. Show that
z Dy = Dy,
and
z? D’y = (D? — Dy,

where D = T
Use the above results to find the general solution of the following ordinary differen-
tial equation
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(b) Solve the following simultaneous ordinary differential equations:

(BD+4)y - 2D+ 1)z = ¢,
(D +8)y — 3z = e,
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4. Use the method of Frobenius to obtain two linearly independent, solutions in series for

the following ordinary differential equation

d2
4258 o3

dx? dr =0,
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5. (a) Write down the condition of integrability of the total differential equation

P(z,y, 2)dz + Q(z,y, 2)dy + R(z,y,z)dz = 0.
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Solve the dlffgrent.lal equation A1BRAR
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yvidr — z2dy + ydz = 0.

(b) Solve the following differential equations:
GBI s 0 oo 8w

2z+y) 2x—y) z2+y?

dz  dy e dz
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(c) Apply Charpit’s method or otherwise to find the complete and the singular solution

of the non-linear partial differential equation
2z +p° + qy + 2% = 0.
(d) Solve the non-linear partial differential equation
Py— q2_= I

You may assume that z = F(z + ay) = F(u), where v = 2 + ay and a is arbitrary

constant.

6. (a) Obtain the Fourier series expansion of

2r when 0<z <3,
f(z) = iy

0 when -3 <z<(.
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(b) Find the finite Fourier sine transform and the finite Fourier cosine transform of s
T
2
u : .
and 72" where w is a function of z and ¢ for 0 < ¢ < I t=>0.
N

(¢) Use part (b):;;o show that the solution of the partial differential equation
| o _ov
ot 9x?’
subject to the boundary condition:

V(0,t) =0, V(4,t) =0, V(z,0) =2z, where 0 <z < 4, t >0, is

162y ot
V(z,t)=— —¢ 16 cosnmsin 222,
n=1 % 4
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