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Instructions

1. This paper consists of TWO sections.

a. SECTION A(COMPULSORY): 40 MARKS
Answer ALL QUESTIONS.

b. SECTION B: 60 MARKS
Answer ANY THREE questions.
Submit solutions to ONLY THREE questions in Section B.

2. Each question in Section B is worth 20%.
3. Show all your working.
4. Non programmable calculators may be used (unless otherwise stated).

5. Special requirements: None.

THIS PAPER SHOULD NOT BE OPENED UNTIL PERMISSION HAS BEEN GIVEN BY THE INVIG-
ILATOR.



SECTION A: ANSWER ALL QUESTIONS

Question 1

(a) Show that z? + 4y = 0 is a solution of

(b) Solve

&Py L dy

(c) Sow that the differential equation
e’dx + (ze? + 2y)dy = 0

is exact and then solve. [6]

(d) Show that the integrating factor of a linear first order equation

Yy + Plzly = Q(z)

is given by oo
el PV

also find the general solution of the given differential equation

dy
—= =4y + 2z — 22°.
d y+2z -2z

(e) Solve the Bernoulli equation

2zyy =y —22%,y(1) = 2.

(f) Solve
2y — 3zy + 3y = 0.

(g) Solve
y" 4+ y = csc z using the method of variation of parameters.




SECTION B: ANSWER ANY 3 QUESTIONS

Question 2

Solve the following differential equations

(a) Z—i = "tV 4 72V, 6]
(b) 1+ 1:2)% + 2y = 4z°. [6]
dy y+z+2
(c) dz  y—z+1 8]
Question 3

(a) Solve the system of equations

d*z
ﬁ- -3z — 43} = 0,
dy?
EZF +z+y=0.
[12]
(b) Solve
y?ﬂ - zyll + 4yf . Sy — 0
[8]
Question 4
(a) Using the method of undetermined coefficients solve
yn _ 2y1+y — xz + 62:1:.
[10]

(b) It is given that y; = z and y, = % are two linearly independent solutions of the
associated homogeneous equation of

e vy —y=2z, z#0.

Find a particular solution and the general solution of the equation. [10]




Question 5

(a) If yy(z),y2(z), - ,yn(z) are n linearly independent solutions of the linear homoge-
nous differential equation

d™y a1y
dw“ + (3]

dy
g 4o .aﬂ__la5 +a,y = 0

where a; constant, then there linear combination, y = ¢y {z)+caye(2)+- - - +cpyn(2),
where ¢;,7 = 1,2, - - ,n constants is also a solution of the homogenous equation. [10]

{b) Using the method of Laplace transforms solve

y' -5y +4y =e€*, y(0)=19/12, ¥/(0)=8/3.

Question 6
(a) Classify the singular points of the differential equation
2z(z — 2)%" 4+ 32y’ + (z — 2y = 0.

[5]

(b) Find a series solution, about x = 0, of the equation

8z%" 4 2xy’ + y = 0 by Frobenious method (generalized series solution method).

[15]




Table 1: Table of Laplace Transforms
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