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INSTRUCTION

Answer Question One and Any Other Two Questions

QUESTION ONE (COMPULSORY) (30 MARKS)

a) Use Picard’s method of successive approximation to find the value of y for the following
. dy
function o =2x-Y, y(O) =1. (5 marks)
by
b)  Solve the following BVP y" +9y = cos(x), y'(0) =5, y(g) = —%. (5 marks)
c) Use the Runge-Kutta method of order four and /4 =0.1 to find the approximate solution of
? =x>+y at x=0.1,0.2 and 0.4. Given that y =—1 when x =0. (5 marks)
X
d) Approximate the yvalue at x=04 of the following differential equation
? =0.5y, y(O) =1.0 using the Adams-Moulton method. (5 marks)
X

e)

Locate and classify the singular point of the equation,

2
(x - 247 +x2)%+2(x—1)?+x2y =0 (10 marks)
X X
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QUESTION TWO (20 MARKYS)

a) Obtain the power series solution of the equation, % =y in ascending powers of x.

(10 marks)
b) Solve the equation % = y using the method of separation of variables. (7 marks)
c) Verify that the two solutions are equivalent. (3 marks)

QUESTION THREE (20 MARKS)

2

a) Show that x =0 is an ordinary point for the equation (x2 - l)fl 2} + 3x% +xy=0
X X
(4 marks)
b) Find the power series solution for the given equation in (a). (16 marks)
QUESTION FOUR (20 MARKS)
a) Use the second-order Taylors series method on (2,3) for the initial value problem
? = —xyz,y(Z) =1. Take h =0.1.compare the results obtained with the exact solution of
X
=_2 (10 marks)
Y x* =2
b) Consider the following nonlinear two-point boundary-value problem
"ty = cos(x)2 , y(0) =2, y(ﬁ) =1. Solve the equation by perturbation method.
2+2y 2
(10 marks)
QUESTION FIVE (20 MARKS)
a) Use the modified Euler’s method to solve the differential equation ? =x+y> with
x
y(0) =1. Take the step size h =0.1. (5 marks)
b) Consider the function % = -y, with initial condition y(t =O)=1. Implement a Matlab
t
program to solve the function using Euler’s method. (15 marks)
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