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QUESTION ONE (30 MARKS)

a. Evaluate the solution of the differential equatlon & — y2 + 1 by taking four terms of the
Maclaurin series for x = 0,0.2,0.4 & 0.6, given y(O) = {.
(5 marks)
b. Solve % = x + y given y(1) = 0 and obtain y(1.1),y(1.2) by Taylor series method.
(5marks)

. Solve numericallyy’ =y + €%, y(0)=0 for x = 0.2,0.4 using improved Euler method.
(5 marks)

d. Classify the following differential equations as Parabolic, Elliptic or Hyperbolic type.

1. Uyy + 2Uygy + Uyy =0 (2marks)
il. ¥l F yfyy =0,x>0y>0 (2marks)
e. Solve Uy, — 2u, = 0 given u(0,t) = 0,u(4,0) =0, u(x, 0) = x(4 — x). Assuming h=1,
find the values uup 1 5. (5Smarks)
f. Using the Crank-Nichc s Scheme, solve Uy, = 161, , 0 <x <1,t> 1 given

u(x,0) = 0, u(0, ) = 0,u(1,t) = 100t.
Compute u for ane atep in t direction 1akingh = 2 (6marks)

QUESTION TWO (20 MARKS)

Find by Llebmann S method the values at the interior lattice points of the square region of the

Laplace I:quatlon =5 4+ 5;-2 — 0, whose boundary values are as given in the figure below
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QUESTION THREE (20 MARKS)

Solve V2u = —10(x* + y* +10) over the square mesh with sidesx = 0,y = 0,x =3,y =
3withu = 0 on the boundary and mesh length 1 unit by the following methods.

1) Direct elimination. (10marks)
i1) Gauss-Seidel method. (10marks)

QUESTION FOUR (20 MARKS)

s |
Given the differential Z—i = ;I_Zj? and that y(0) = 1 at x = 0.2, 0.4 solve using:-
1) Second order Runge- Kutta method. (8marks)
i) Fourth order Runge —Kutta method. (12mks)

QUESTION FIVE (20 MARKS)

a) Solve numerically, 41, = Uz with the boundary conditions u(0,t) = 0,u(4,t) = 0 and
the initial conditions u,(x, 0) = 0 and u(x, 0) = x(4 — x), taking h = 1. (10marks)

b) Evaluate the pivotal values of the following equations taking h = 1 and upto one half of
the period of the oscillation 16Uy, = Uy

given u(0,t) = u(5,t) = 0,u(x,0) = x*(5 —x) and u,(x,0) = 0 (10marks)



