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Question 1-4, multiple choice. Circle the correct answer.  

 

 

1. Given 

 

(i)  

2

5 6
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x
dx

 
  

 
 is a first order and second degree. 

(ii)  
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2
9 0

d y dy

dx dx

   
     
  

is a second order and seventh degree. 

(iii) 
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 is a second order and third degree. 

 

Which of the above statements is/are TRUE? 

 

(a) (i) only 

(b) (i) and (ii) only 

(c) (i) and (iii) only 

(d) (iii) only 

(2 MARKS) 

 

 

2. Which of the following equation is a third order nonlinear ordinary differential 

equation? 

 

(a)  
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(c)  
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dt dt
   

(2 MARKS) 
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3. Which of the following differential equations is homogeneous? 

 

(a)  
2

2

3dy y xy

dx x


  

(b)  
4

2

3dy y xy

dx x


  

(c)  
2

dy x y

dx y


  

(d)  
2

3

2 1

dy xy

dx y x




 
 

(2 MARKS) 

 

 

4. A cup of coffee has a temperature of  095 C  and is in a room where the temperature is     
020 C . Let T is the temperature of the coffee after t minutes. Assuming Newton’s 

Law of cooling and k is a positive constant, which of the following equations 

describes T? 

 

(a)   20
dT

k T
dt

   

(b)   20
dT

k T
dt

    

(c)   95
dT

k T
dt

     

(d)   95
dT

k T
dt

    

 

(2 MARKS) 
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QUESTION 5 

 

Find the particular solution of the differential equation 

  3 24 ; 1 0tdy
t t y e y

dt

    . 

(10 MARKS) 

 

Solution  
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QUESTION 6 

 

Consider the equation 
2

2
2 sin 2 3cos 2

d y dy
y t t

dt dt
     

(i) Find the complementary function, ( )cy t . 

(ii) Use the method of undetermined coefficients to find the general solution of the 

 equation. 

(10 MARKS) 

 

Solution 
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QUESTION 7 

 

Consider the equation  

 
2

3

2
6 9 xd y dy

y e
dx dx

    

i) Find the complementary function  cy x  

ii) Use the method of variation of parameters to find the general solution. 

 

(12 MARKS) 
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END OF QUESTION PAPER 
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APPENDIX 

 

THE METHOD OF VARIATION OF PARAMETERS 

 ( ) ( ) ( )c py t y t y t   

where 

 1 2( ) ( ) ( ) ( ) ( )py t u t y t v t y t   

and ( ),u t ( ),v t can be found from 

1 2

1 2

0

( )

u y v y

f t
u y v y

a

  

   
  

 OR 

1 2( )py t uy vy   

,
21

21

yy

yy
W


     

 

 2y f t
u dt

aW
 

  

 1y f t
v dt

aW
   

     

 

 


