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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 THREL 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).

. Bpecial requirements: None.
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THIS PAPER SHOULD NOT BE OPENED UNTIL PERMISSION HAS BEEN GIVISN BY THIS
INVIGILATOR.



SECTION A: ANSWER ALL QUESTIONS

Question 1

(a) (i) By eliminating the constant, fiud the differential cquation satisfed by the
equation y = cje™4 + cpe 5]
(i) Solve
(1 + y%)dz + (14 z%)dy = 0.

{iii} Solve
(x + 2y)de + (20 + y)dy = 0.

(iv) Solve ,
B3y —Te+ T)dz + (Ty — 3z + 3)dy = 0.

(5]
{(b) Determine the value of a for which the following differential eguation is exact:

Hence, solve the differential cquation.

cyldz + a:z:%;gdy = (.

(¢) Solve the Bernoulli equation
3y 4wy = :L“g'2.

(d) Solve

By dhy dy
et - =y =0
de®  ds? d

(e) Using Laplace transform method solve

y' =2y =8y =0, y(0)=3, y(0) =6




SECTION B: ANSWER ANY 3 QUESTIONS

Question 2
(a) Use the method of variation of parameters to solve

yl;+ 3‘(/ +2§ — 283:,

[10]
(b) Solve the system ol equations
dx
— = Tr 4y =10
aw Y
d,
(}-;i 9z by = 0.
[10]
Question 3
Find the series solution, about z = 0, of the equation
2y 4y —xy =0,
by the Frobenious method. [20]

Question 4
(a) Use the method of undetermined coeflicients to find the solution of
¥ 4 9y = cos Ju.

[10]

{(b) Using Laplace transforin method, solve

y' 42+ By = e tsing,  y(0) =0, ¥(0) =L




Question 5

(a) Solve
dg/ 3w 2
(x4 1) —y=e""(a+ 1)~
du

[10]
(b) It is given that y1 =z and iy = i— are Lwo linearly independeut solutions of the

associated homogencous equation of
i ?
2ty dwy —y =2, £

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

Question 6

(a) Solve
%y’ = 3ay +3y =0, y(1) =0, y(1)=-2,

(10]
(b) Find the general solution of the differential equation
I o2 94 e
Y=y Q- Dy+a®—x+1
if ¥ = = Is a solution of the differential equation. [10]




Table 1: Table of Laplace Transfornus
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