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I) Answer any five of the following questions.  (5x2mks=10mks) 

1.  Apply Runge Kutta method of second order to find the numerical 

solution of the initial value problem 
𝑑𝑦

𝑑𝑥
= 𝑥 + 𝑦  at x = 0.1; where 

y(0)=1 with h=0.05. 

2. Find the Laplace transform; 𝐿(𝑒−𝑡𝑐𝑜𝑠3𝑡)  

3. Find  𝐿−1 (
𝑠

𝑠(𝑠2+4)
)  where  𝐿−1 denotes inverse Laplace transform. 

4. Use Euler Method to find the solution of the differential equation  

 
𝑑𝑦

𝑑𝑥
= 𝑥 + 𝑦 at x= 0.1 given that y(0)=1. 

5. Express 𝑓(𝑥) = 3𝑥3 − 𝑥2 + 5𝑥 − 2  in terms of Legendre 

polynomial 

6. Solve the differential equation 

 (𝑟 + sin 𝜃 − cos 𝜃)𝑑𝑟 + 𝑟(sin 𝜃 + cos 𝜃)𝑑𝜃 = 0 

7. Solve 
𝑑𝑦

𝑑𝑥
= sec (𝑥 + 𝑦) 

8. Show that x= 0 is a regular singular point of 

 𝑥2𝑦′′ + 𝑥𝑦 + (𝑥2 −
1

4
 ) 𝑦 = 0 

 

II) Answer any four of the following questions.  (4x5mks=20mks) 

 

1. Find the indicial equation and the exponents of the differential 

equation 𝑥2𝑦′′ + 4𝑥𝑦′ + (1 − 𝑥2)𝑦 = 0 

2.  Use Milne’s Predictor corrector method to obtain the solution of the 

equation  
𝑑𝑦

𝑑𝑥
= 𝑥2(1 + 𝑦) at x = 1.4 given that y (1) = 1, y (1.1) = 

1.233 , y(1.2)= 1.545 , y(1.3)= 1.979 

3. Use Laplace transform to solve 𝑦′′ − 𝑦′ − 6𝑦 = 2 where y(0)=1 and 

y’(0)=0 

4. Find  𝐿−1 (
𝑠

(3𝑠+1)(𝑠−1)2) where  𝐿−1 denotes inverse Laplace 

transform. 

5. Use D operator method to solve (𝐷2 − 1)𝑦 = 𝐶𝑜𝑠ℎ𝑥 𝑐𝑜𝑠𝑥 

 

********************** The End ************************ 

 


