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Title of : Onlillttfy Differential Equations 

Course Code : MAT21G 

Time Allowed : Three (:J) Hours 

Instructions 

1. This paper consists of TWO sections. 

f:L. 	 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 wort.h 20%. 

3. Show all your working. 

4. Non programmable calculat.ors may be used (unless otherwise stated). 

G. Special requirements: None. 

THlti PAPEH tiHOULD NOT BE OPJ<;NED UNTIL Pl';]{MISSlON liAS BEEN GIVEN 13Y THJ<; 

INVIGILATOR. 
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SECTION A: ANSWER ALL QUESTIONS 


Question 1 

[S] 

(ii) Solve 

(a) (i) By eliminating the constant, fiud the diHerential equation satisfied by the 

[5] 

(iii) Solve 

(:r + 2y)da; + (2:c + y)dy O. 

[5] 

(iv) Solve 

(3y - 7x + 7)dx + (7y - :h + :3)dy = O. 

[5] 

(b) Determine the value of a for which the following differential equation is exact: 

Hence, solve the diilereutial cquatioll. 

[5] 

(c) Solve the Bernoulli equation 

[5] 

(d) Solve 

[S] 

(e) 	 Using Laplace transform method solve 

V" - 2V' - 8y = 0, V(O) = :~, y'(O) = 6. 

[5] 
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------------------------

SECTION B: ANSWER ANY 3 QUESTIONS 
-----_..__..__..__.. ­

Question 2 

(a) Use the methou of variation of parameters to solve 


yl! + 3y' + 


[10] 

(b) Solve the system or equations 

cl:J; 
7x y = 0

df, 
dy 

2x -- Gy = O.
(U 

[10] 

----~-..--..- ­

Question 3 

Find the series solution, about :/; = 0, of the equation 

XV" + Vi rev 0, 

by the Frobenious method. [20] 

Question 4 

(a) Use the method of undetermined coeiIicients to find the solutiou of 

y" + 9V = cos 3x. 

(b) U::;illg Laplace trallsform lllethod, solve 

[I OJ 

yl! + 2y' 5)1 Sill {" )/(0) 0, y'(O) 1. 

[10] 
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Question 5 

(a) Solve 
d'!1+ 1)-"- Y
d:r 

[10]• 
(b) It is given that Yl = :/; awl Y2 = ±are two linearly inuepemleuL :solution:s of the 

I 

as:sociatuu llOlllogeueou:s equation of 

211 I -1-0 
,'1; if + :cy - JI :c , :c 7" ' 

Finu a particular :solution and the general solution of the equation, [10] 

Question 6 

(a) Solve 
2 IIX Y I3xy +3y = 0, )y(l 0, y'(l) -2, 

(b) Fiml tlw general solution of the uifJcrcutial equation 

[10] 

if JJ = :c ill a solution of the uifferential equation, [10] 

------------------_...__.._------_ .. __.... __.... 



Table 1: Table of LapJace Trm18fonlls 

.f(t) 

1 


sin(at) 

cos(at) 


sin(at) at cos(at) 


eat sin(bt) 


cos(bt) 

siuh(at,) 

cosh(at) 

sin(at) Sillh(at;) 

dnj 
dtn (t) 

o::; t
g(t) 

0.), a < 

F(8) L[J(t;)] 
~~-

n1 
0511+1 

1 

s-a 

n1 

1 

(05 - 0.)(8 b) 

(8 a)(s - b) 

a 

(8 

8-0. 
(s ..­

Q. 

s 

20.2 

c·· U•8 F(s) 


