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Question 1
{a} Find the general solution of

(2zyte? + 2zy°) dz + (2%y e¥ — 2%y® — 3z) dy = 0.

[8 marks]
(b)Y'ZAYwhereA-—-(i i) yz(z;)
n(0) =2 y(0)=1

[12 marks]

Question 2
Show that the general solution of
dy _
24 pe) = gla)
has the form
Y= e—fp(s:)d:r: [C + /q(m)ef P(m)dz dx]

where C is a constant.
Using the above or otherwise integrate

dy 3 2 _
o y+3r'y—z°=0

[20 marks)

3y
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Question 3

(a) Use Laplace trasform to solve the following initial value problem

y'+2 +5y =0

y(0)=1 ¢(0)=5.

[12 marks]
(b) Solve
dy COST
2— =
T +5 =3
[8 marks]
Question 4
(2) Find the series solution of the equation
2ry" +(z+ 1)y +y=0
about z = 0.
[8 marks]

{b) Solve

2+ G+ = 2 z(0) = y(0) =
o 1 2442y = 2t #'(0) =y(0) =0

[12 marks]
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Question 5 .

(a) Given that y(z) = e*® cosz and y2(z) = e2® sin 7 are solutions of the differen-
tial equation

d%y dy
dz? " Ygg T =0
find that solution which satisfies the conditions y (g—) =1, Y (g—) =2.
[6 marks)]
(b) Find a general solution for
ym —y= $ez.
[5 marks]
(c) Find particular solutions of the differential equations
: d’y dy 2
(1) d‘—I"2"+6E;+4y——.'B +4
[5 marks]
. By L dy
(1]) ?_’L‘E -+ 2'(& =r —x
[5 marks]
Question 6
Find the general solutions
{a) zydy+ (L+y?) de =0
[6 marks]
(b) (2 —y)dz+ (2 —z)dy=0
[7 marks]

(c) (22— zy+y?) dr ~zy dy =0

[7 marks]
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Question 7
(a) Find the series solution of the equation

22" + (z+ 1)y’ + 3y =0

about z = 0.
(10 marks]

(b} Solve
dy 3z —4y—2

dr ~ 3z —4y -3
[10 marks]
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