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Q1. a) Define a differential equation                                                        (2 marks)      
                                                                   

b) State the order and degree of the following differential equation                             

𝐾2 [
𝑑2𝑦

𝑑𝑥2]
3

=   [1 − (
𝑑𝑦

𝑑𝑥
)

2

]
2

                                                            ( 2 marks) 

 
c) Check for exactness and solve the differential equation                                            

 𝑦𝑠𝑖𝑛𝑥𝑑𝑥 − (1 + 𝑦 + 𝑐𝑜𝑠𝑥)𝑑𝑦 = 0                                              (4marks) 
 

 
d) Solve the Bernoulli differential equation                                                                                 

𝑑𝑦

𝑑𝑥
+ 𝑦 = 𝑥𝑦3                                                                              (8marks) 

 
e) Solve the differential equation                                                                                                     

𝑦 ′′ − 8𝑦 ′ + 16𝑦 = 0                                                                    (8marks) 
 

 
f) Solve the equation                                                                                                               

𝑦 ′′′ + 𝑦 ′ = 0                                                                                (6marks) 
 

Q2. a) Using the method of separation of variables, solve the initial value problem 

  𝑥𝑠𝑖𝑛𝑦𝑑𝑥 + (𝑥2 + 1)𝑐𝑜𝑠𝑦𝑑𝑦 = 0  given that y(1) =
𝜋

2
                      (10 marks ) 
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b) Solve the linear differential equation (𝑥 + 1)
𝑑𝑦

𝑑𝑥
+ 𝑦 = 𝑒3𝑥    (10 marks) 

 

Q3. a) Solve the following non-homogeneous differential equation 
𝑑2𝑦

𝑑𝑥2
− 5

𝑑𝑦

𝑑𝑥
+

        6𝑦 = 2𝑠𝑖𝑛4𝑥 using the method of undetermined coefficient.                                                                        
         (10 marks) 

b) Solve the homogeneous equation
𝑑𝑦

𝑑𝑥
=

𝑥−𝑦

𝑥+𝑦
                     (10marks) 

 
Q4. a) Determine if the following equations are homogeneous                                                                                        

i).  𝑦 ′ =
𝑦+𝑥

𝑥
      

            ii).𝑦 ′ =
2𝑥𝑦𝑒𝑥 𝑦⁄

𝑥2+𝑦2 sin
𝑥

𝑦

                                                                     (6marks) 

 
b) Solve the following differential equation                                (8marks)                                                                    

𝑦 ′ =
2+𝑦𝑒𝑥𝑦

2𝑦−𝑥𝑒𝑥𝑦 

 

c) A body is originally at 800𝑐. it cools down to 600𝑐 in 20 minutes. The 

surrounding temperature is400𝑐 .what will be the temperature of the body 
after 40 minutes from the origin?                                           (6marks) 

 
Q5. a) Find  the orthogonal trajectory of the family of line of slope c and passing 

through the point (1,5)                                                       (6marks)     
                                

b) The population of organisms governed by the law of simple population growth 

has a growth rate of 0.35 per member per week, that is
𝑑𝑝

𝑑𝑡
= 0.35𝑝.                                        

How long does it take for the population to triple?                    (8marks) 
 

c) Determine 𝑐1 𝑎𝑛𝑑 𝑐2 so that  𝑐1 𝑠𝑖𝑛2𝑥 +  𝑐2 𝑐𝑜𝑠2𝑥 + 1  will satisfy the 

conditions𝑦 (
𝜋

8
) = 0 𝑎𝑛𝑑𝑦 ′ (

𝜋

8
) = √2                                    (6marks) 

                                                                         

*END* 


