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INSTRUCTIONS: ANSWER QUESTION ONE AND ANY OTHER TWO QUESTIONS 

QUESTION ONE (30 MARKS) 

a) Define the terms as used in differential equations 

i. Differential equation        (2mks) 

ii. Ordinary differential equation       (1mk) 

iii. Partial differential equation        (1mks) 

iv. General and particular solution       (2mks) 

b) state the order and degree of the following differential equations 

i. 9
𝑑6𝑦

𝑑𝑥6 − 8
𝑑𝑦

𝑑𝑥
+ 𝑦 = 𝑠𝑖𝑛𝑥        (2mks) 

ii. 2 (
𝑑2𝑦

𝑑𝑥2)
4

− (
𝑑3𝑦

𝑑𝑥3)
3

− 𝑦 = 𝑡𝑎𝑛𝑥        (2mks) 

c) By separation of variables solve  

i. (𝑦 − 2) = (1 + 𝑥)
𝑑𝑦

𝑑𝑥
            (3mks) 

ii. 
𝑑𝑦

𝑑𝑥
= 3𝑦𝑡𝑎𝑛𝑥             (3mks) 

d) Solve the differential equation using integrating factor method 

𝑑𝑦

𝑑𝑥
+ 2𝑦 = 4𝑒2𝑥               (4mks) 



e) Find the Laplace transform of 

i.  𝐿(𝑒2𝑡)           (3mks) 

i. Find the inverse Laplace transform of 𝐿−1 (
3𝑠2+2𝑠−6

𝑠2
)         (4mks) 

ii. 𝐿−1 (
3𝑠−5

(𝑠+1)2(𝑠−2)
)          (4mks) 

 

QUESTION TWO (20MARKS) 

a) solve the initial value problem using Laplace transform 
𝑑𝑦

𝑑𝑡
− 𝑦 = 12𝑒3𝑡 , 𝑦(0) = 1  

    (10mks) 

b) Solve the homogeneous differential equation 

(−2𝑥𝑦 − 𝑥2)𝑑𝑦 + (2𝑥𝑦 + 3𝑦2)𝑑𝑥 = 0  𝑤ℎ𝑒𝑛 𝑦(2) = 4               (10mks) 

 

QUESTION THREE (20MARKS) 

a) Use Laplace transform method to solve 4
𝑑2𝑦

𝑑𝑡2 + 8
𝑑𝑦

𝑑𝑡
+ 8𝑦 = 4𝑒−𝑡   𝑦(0) = 0,  𝑦 ′(0) = 0   

                               (10mks) 

b) Decompose into partial fractions the find the inverse Laplace transform of 𝐿−1 (
−3𝑠2+20𝑠−24

(𝑠+1)2(𝑠+1)
)   

            (5mks) 

c) Find the Laplace transform of 𝑐𝑜𝑠ℎ2𝑡                    (5mks) 

 

QUESTION FOUR (20MARKS) 

a) Determine the particular solution using method of un- determined coefficient of 

 
𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 2𝑒3𝑥   𝑦(0) = 0, 𝑦 ′(0) = 0                 (10mks) 

b) Use Laplace transform method to solve 
𝑑2𝑦

𝑑𝑡2
− 2

𝑑𝑦

𝑑𝑡
+ 𝑦 = 𝑒𝑡       𝑦(0) = 2,  𝑦 ′(0) = −1      

                                    (10mks) 



QUESTION FIVE (20 MARKS) 

a) By first checking if the following differential equation is homogenous, solve the initial value 

ordinary differential equation 

(−𝑥2 + 𝑦2)𝑑𝑥 − 2𝑥𝑦𝑑𝑦 = 0      𝑦 = 1 𝑤ℎ𝑒𝑛 𝑥 = 0                 (10mks) 

b) Find the general solution of 
𝑑2𝑦

𝑑𝑥2 − 5
𝑑𝑦

𝑑𝑥
+ 6𝑦 = 0       (5mks) 

c) The current in an electric circuit is given by the equation 𝑅𝑖 + 𝐿
𝑑𝑖

𝑑𝑡
=0 where L and R are 

constants. Show that 𝑖 = 𝐼𝑒−
𝑅𝑡

𝐿  given 𝑖 = 𝐼 𝑤ℎ𝑒𝑛 𝑡 = 0      (5mks) 

 

 

 

 


