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PART A 

Write your answers within the given space. You may request additional papers if needed. 

 

1.     

a) Show that the equation     0,,  dyyxQdxyxP  is exact, if 
   

x

yxQ

y

yxP








 ,,
   

………………………………………………………………………………………………………...

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

............................................................................................................................................................... 

(7 marks) 

b) Solve the equation     010232 222  dyyxydxxxy . 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

(9 marks) 
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c) Show that the equation    0sin2sincos2 2  xdyydxxxyx  has an integrating factor 

which only depends on x and hence find its solution. 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

…………………………………………………………………………………………………….... 

............................................................................................................................................................ 

(9 marks) 

2.  

a) Convert Bernoulli’s Equation     2yxqyxp
dx

dy
 to the general form of the first order linear 

equation, where  xp  and  xq  are independent of y.  

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

                   (8 marks) 
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b) Find the general solution of 2xy
x

y

dx

dy
 . 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

(8 marks) 

 

c) Reduce the following differential equation to the separable form and find the solution. 

dx

dy
xy

dx

dy
xy  22

 
………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

……………………………………………………………………………………………………… 

(9 marks) 

3.   
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is a solution.
 

 

a) By the elimination of constants A and B, find the differential equation of which  

 xBxAey x sincos 
    

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

                   (7 marks) 

b) Reduce the equation given below into the homogeneous form. 

  
    03232  dxyxdyyx  

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………………………… 

                   (4 marks) 

c) Hence, find the solution of the differential equation obtained in Question 3 (a) using a suitable 

method. 

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................
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...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

............................................................................................................................................................... 

         (7 marks) 

d) 

 

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

............................................................................................................................................................... 

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

...............................................................................................................................................................

............................................................................................................................................................... 

                   (7 marks)

If   





 

y
xyxf 1tan,  show that 

xy

f

yx

f








 22

. 
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PART B 

 

This part consists of fifteen multiple choice questions. Each question is followed by four 

choices. Read each question carefully and underline the CORRECT answer. There is only 

one CORRECT answer for each question. 
 

1) The ordinary differential equation 2222 yx
dx

dy
x   can be transformed into the separable 

form of, 
 

a) 122 2  vv
dx

dv
x  

b) 12
2

1
2 2  vv

dx

dv
x  

c) 122 2  vv
dx

dv
x  

d) 122 2  vv
dx

dv
x  

 

2) All the singular points of the differential equation    11 22  xx
dx

dy
y

 
are

 
 

 

a) (0, 1), (0, -1) 

b) (1, -1), (1, 0) 

c) (-1, 0), (1, -1) 

d) (1, 1), (-1, -1) 
 

3) An integrating factor of the differential equation yxxxy
dx

dy
x 242 342   is 

 

a) 
2

1

x
 

b) xe2  

c) xe 2  

d) None of the above 
 

4) If xey x 3sin4 , what is the value of 
dx

dy
, when 

3


x ? 

 

a) 3

4

3


e
dx

dy
  

b) 0
dx

dy
 

c) 3

4

3


e
dx

dy
  

d) 3

4

e
dx

dy
  
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5) 1
2

2

















x
x

AeY , where A is a constant, is a solution of the differential equation of, 

 

a)   xyY  11'  

b)   xyY  11'  

c)   xyY  11'  

d)   xyY  11'  

 

6) What is the differential equation which gives the solution of  axay  42 ?  

 

a) 02 2

2

2 















y

dx

dy
xy

dx

dy
y  

b) 02 2

2

2 







y

dx

dy
xy

dx

dy
y  

c) 02 2

22

2 
















y

dx

dy
xy

dx

dy
y  

d) None of the above. 

 

7) The differential equation     0,,  dyyxQdxyxP  is said to be exact if, 

 

a) 
x

Q

y

P









 

b) 
y

Q

x

P









 

c) There exists u such that 
yx

u

x

P








 2

 

d) There exists u such that 
xy

u

y

Q








 2

 

 

8) What is the first derivative of the equation of 
xkey

1sin

 ?, where k is a constant. 

 

 

a) 
x

ky

dx

dy
1sin

  

b) 
21 x

ky

dx

dy


  

c) 
x

ky

dx

dy
1sin

  

d) 
21 x

k

dx

dy


  
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9) The partial fraction of 
   12

15175
2

2





xx

xx
 is, 

 

a) 
  1

3

2

1

2

2
2







 xxx
 

b) 
  1

3

2

1

2

2
2







 xxx
 

c) 
  1

3

2

1

2

2
2







 xxx
 

d) 
  1

2

2

1

2

3
2







 xxx
 

 

10) Find the solution of 
 242

1

x
. 

 

a) C
x










2
sin

4

1 1  

b)   Cx 1sin
4

1
 

c) C
x










2
sin

8

1 1  

d) C
x










2
sin

2

1 1     

Where C is an arbitrary constant.  
 

11) The order and the degree of the differential equation 
2

22

3
2

1
dx

yd

dx

dy





















 respectively are, 

 

a) 2 and 1 

b) 1 and 3 

c) 3 and 2 

 2 and 2
 

12) Solution of the differential equation 
5

12






y

x

dx

dy
 is 

 

a) Cy
y

x
x

 5
23

23

 

b) Cy
y

x
x

 5
26

23

 

c) Cy
y

x
x

 5
23

23

 

d) Cy
y

x
x

 5
26

23

,     

Where C is an arbitrary constant. 
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13) Which of the following differential equation is exact? 

 

a) 0cos
2

1
sin 2  ydxxydyx  

b) 0
11

22



dy

xy
dx

yx

xy
 

c)     05335 222322  dyyxxydxyxyx  

d)     0243 33224  dxxyyxdyxyx  

 

14) The solution of the differential equation   1tan  xyx
dx

dy
 is, 

Hint: Take xyt   

 

a)   Cxxy sinln  

b)   C
x

xy 
2

sinln
2

 

c)   C
x

xy 
2

cosln
2

 

d)   C
x

xy 
2

tanln
2

  
 

          Where C is an arbitrary constant.
 

 

15) The solution of the differential equation 
x

y
x

x

y

dx

dy
sin is, 

Hint: 







 2

tanln
sin

x

x

dx
 

 

a) Cx
x

y


2
tanln  

b) Cxy tanln  

c) Cxx tanln  

d) C
x

y


2
tanln

      
 

Where C is an arbitrary constant.
 

 

(25 marks) 

 

 

 


