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Instructions

1. This paper consists of SEVEN questions.
2. Each question is worth 20%.
3. Answer ANY FIVE questions.

4. Show all your working.

THIS PAPER SHOULD NOT BE OPENED UNTIL PERMISSION HAS
BEEN GIVEN BY THE INVIGILATOR.




Question 1
(a) Find the general solution of
zydy = (14 y)(1 — z)dz. [8 marks]
(b) Find a solution of the equation
y' — 6y + 9y = %

using the method of

(i) variation of parameters [6 marks]
(ii) undetermined coefficients. [6 marks]

Question 2

(a) Obtain the general solution of
Yy +3y" — 4y = 0. [8 marks]
(b) Use the method of Laplace transforms to solve
y' +4y =0, y(-’sl) =2, y'(%) = —4+/2. [12 marks]
Question 3
Use the method of Frobenius to find a series solution of
r(z—-1)y" +Bz—-1)y'+y=0

about z = 0. [20 marks]

3\



Question 4

(a) Your friends have an argument. One says “All exact
ODEs are separable” while the other claims that “All
separable ODEs are exact.” Now they have come to
you for clarification. Is any one of them correct? If so,

which one? Discuss.

(b) Find the general solution of
y" + 4y — 6y = sin2z.
Question 5

(a) Solve

y*dz 4+ (3zy — 2%)dy =0, y(1) = 1.

(b) Find the general solution of

Question 6
(a) Find the general solution of
9y" — 6y’ + 4y = 12.
(b) Find the solution of

y' — 2y +5y = -2z

[7 marks]

[13 marks]

[12 marks]

[8 marks]

[6 marks]

that satisfies the conditions y(0) =0, y'(0) = —2.

[14 marks]
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Question 7

(a) Solve

(z + y)dy + (3z + 3y — 4)dz = 0.

(b) Obtain the general solution of

1

2z%y" — 3zy’' — 3y = 0.

[15 marks]

[5 marks]




