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FIRST YEAR EXAMINATION IN SCIENCE, 2002/2003

EXTERNAL DEGREE

SECOND SEMESTER
(Sept./Oct. ’2005)

EXTMT 104 - DIFFERENTIAL EQUATIONS
AND!

FOURIER SERIES

Answer All Questions .- Time Allowed: 3 Hours

Q1. (a) State the necessary and sufficient condition for the differential
equation

M(z,y)dz + N(z,y)dy =0

to be exact. [10 Marks]
Hence solve the following differential equation

72, 5 e Gl o]
(hyex Lo 1) dz + (33‘3 eX Y 4 2zye® — Qy) dy = 0.

[20 Marks]

(b) If tanz is a particular solution of the following non-linear Riccati
differential equation
+
Y dy 2
: =
dx i

then obtain the general solution of the differential equation .
2 [70 Marks]



* bt 8 I d
Q2. el lE FUD) = ZpiD‘, where D = — and p;, ¢ = 1,...,n, are
i=0 dz
‘constants with py # 0, then prove the folowing formulas:

(i) F(ID)EM = F(la) e*®, a is a constant and (o) # 0;

1
(ii) I—F(—Dje” V= emﬁbl*'—a) V, where V is a function of z.

[40 Marks|
(b) Find the general solution of the following differential equations by
using the results in (a).
(i) (D®—5D?+8D — 4)y = e** + 2¢* + 3e~°.
(ii) (D®—3D? —6D + 8)y = ze 32,
[60 Marks]
Q3. (a) If z = e, then show that

2d2

d by
— = = =D D)
xd:c D, :dez D .

d
where D = o (20 Marks]

Use the above results to find the general solution of the following
differential equation

d%y ldy 12logz

de? ' zdz 22
| [30 Marks]
d :
(b) With D = o solve the following simultaneous differential equa-
tions o '

S -
: D’z —m?y =0,
D¥*y+m?z =0.

[50 Marks]



Q4. Use the method of Frobenius to find the genei‘al solution of
d’y dy
2 2 =
(z—1) T + (3z -=43:+1)d$—2y-0

by expanding about = 1. [100 Marks|

Q5. (a) Solve the following system of differential equations:

. dz dy dz
O e R ) R v?)’
(i) dx < dy x dz .
2yt — 7Y  y(zt—2et) (et —yY)
~___ [30 Marks|
(b) Write down the condition of integrability of the total differential

equation
P(z,y,2)dz + Q(z,y,2) dy + R(z,y,2)dz=0.

[6 Marks]
Hence solve the following equation

yzlog zdz — 2z log zdy + zy dz =

(15 Marks]
(c) Find the general solution of the following linear first-order partial
differential equations:
(i) @-2p+(z-2)a=y-72
(i) (22 +1y? — y2)p — (& +9° — 22)g = 2(z — ¥)-
[30 Marks]
(d) Apply Charpit’s method or otherwise to find the complete and

th&singular'solution of the following non-linear first-order partial

differential equation
22z — pr? — 2qzy +pg = 0.
0 %0
Here, p = -52 and q = 5%

~ [20 Marks]
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Q6. (a) Prove that if —r <2 <7 and a is not an integer, then

T 2asinam [ 1 Ccos & s COoS 21
R il T
[20 Marks]
Use the above result to show that
o 1)"a?
=142 bl ool
sin arm e NZ a?—n?’
[20 Marks]
(b) Use Fourier transform to solve the one-dimensional heat equation
ou 2d‘ZU
Ot | ogE

subject to the boundary conditions

U(0,t) =0, U(z,0) =e* x>0

and U(x,t) is bounded where > 0 and ¢ >0

[60 Marks]



