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Question One (Compulsory)

a) Find the Laplace inverse transform of 
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(5 marks)

b) Solve the differential equation 
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(6 marks)

c) Determine a general solution of the differential equation 
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d) Using  the  D-operator  method,  find  the  particular  solution  
  0322  yDD

if  
  00 y

and
  40' y

(5 marks)

e) Identify all regular singular points of 
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f) Show that the equation 
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has two linearly independent solution of the form eax.
(3 marks)

Question Two

a) Use Laplace transform to solve 

tex
dt

dx 342 

 at t = 0 if x = 1 (5 marks)

b) An electric circuit has a constant electromotive force E = 40V, a resistor of 
10

 and an inductance 0.2

Henry, with initial current 0 at t = 0 and a differential equation  

;ERi
dt

Ldi 

determine the steady
current after a long time. (6 marks)

c) Find the particular integral of 
  xyD tan12 

(9 marks)

Question Three

a) By reduction  of  order  solve  
xyy 3'2" 

to  find  the  complementary  solution  hence  the  complete
solution. (9 marks)

b) The initial temperature of a body is 53oC and after 5 minutes its temperature is 45oC from Newton’s
law of  cooling it  is  known that  the rate  of  cooling of  a  body is  proportional  to  the temperature
difference between the body and its surrounding room temperature. use this to predict the 5 minutes
given that the room temperature was constant at 21oC (7 marks)

c) Find the Laplace transform of 
 tte t 3sin35cos23 

(4 marks)

Question Four 

a) Use Bernoulli’s method to solve 
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(6 marks)
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b) Solve the differential equation 
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(7 marks)

c) Show that 

22 yx
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 is a homogeneous function in x and y hence using the substitution 
Vxy 

solve the differential equation by separation of variables method. (7 marks)

Question Five

a) Show that 
    07263 2324  dyyyxdxxxy

is an exact differential and find its general solution.
(6 marks)

b) Use the D-Operator method to find the complete solution if 
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(7 marks)

c) Solve the differential equation 
    0433  dyyxdxyx

(7 marks)
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