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QUESTION ONE (30 MARKS)

a. Evaluate the solution of the differential equation % = y2 + 1 by taking five terms of the
Maclaurin series for x = 0,0.2,0.4 & 0.6, given y(0) = 0. Compare your results with
exact solutions. (11 marks)

b. Find the solution of the two dimensional heat conduction equation

du 9°u d*u
3t " ax? ' oy?
Subject to the initial conditions u = 0 on the boundaries conditions, t = 0 using the
explicit method
uyt = (1= 4Duly + AU m + Ulbim + Um-1 + Ulm+1)
withh = %and A= %. Integrate up to two time level. (12 marks)

c. Solve % = x% + y2,y(0) = 1 by Picard’s method, get the values of y(0.2)and y(0.4).

Integrate to two time level (7 marks)
QUESTION TWO (20 MARKS)

a. Find the Jacobian Matrix for the system of equations
filt,y)=x*+y?—x*=0
Ly)=xt—-y?-y*=0
At the point (1,1) using the methods:
(ﬂ) _ fi+1,j_fi~1,j

0x/ (x,y)) 2h
(gi) __fi,j+1_fi,j—1
0x (xpyi) 2h
Withh =k = 1. (6 marks)
b. Solve the heat equation
du 0d%*u
ot dx?

Subject to the initial and boundary conditions:
wx0)=ginmx.0xx=1
w(0,t) = ull,t)=0
Using the following methods:

1. The Schmist method (7 marks)
i. The Crank-Nicolson method (7 marks)



QUESTION THREE (20 MARKS)
Solve the Initial value problem
u=4tud,u(0) =1

With h = 0.25 over the interval [0,1]. Use the forth order Classical Runge-Kutta method.(20 marks)

QUESTION FOUR (20 MARKS)

a. Evaluate the integral

;|
" f dx
T ) 142
4]
Using
i.  Composite Trapezoidal rule (10 marks)
ii.  Composite Simpson’s rule (10 marks)

QUESTION FIVE (20 MARKS)

Evaluate the integral

1
3
] e f(l — x3)2 cos xdx
=1

Using
i. Gauss-Legendre three-point formula (10 marks)
il. Gauss-Chebyshev three-point formula (10 marks)



