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Question One

Solve the following system of linear equations using the Gaussian Elimination Method.

x +y —-z=-2
{2x =y +z=5 (10)
-x +2y +2z=1

Show that if,
-1 2 1 0 2
a=[, 1] and B =[__ 2] then (A+B)? # A2 + 24AB + B2 (8)

Question Two
Express the following equations in linear form.
(a) y = ax + binx
(b) y = ae
(c)y =ax?+ bx
(dy =ax+by

{e) xa» = b (109

The torque T required to rotate shafts of different diameters D on a machine is shown below. If the

law is T = aDn, determine the best values for the constants a and n using the least squares method.

D 7 10 | 18 | 25 | 40
T 10974171 {433]728( 153

(15)

IfR = a + 2, find the best values for a and b from the set of corresponding values below:
?

d [ 01] 02| 03|05 081
R (5781226 16 | 127 |153]| 11

(13)
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Question Three

Show that f(x) = x3 + 4x2 — 10 has a root in [1,2] and use the Bisection Method to determine an
approximation to the root, accurate to within f(x) <0.01. (15)

Use the Newton-Raphson Method to solve the equation f(x) = x* — x — 1 accurate to
f(x) <0.001. Let xp = 1. (12)

Let f(x) = x2 — a. Show that the Newton Method leads to the iteration,

1 a )

1= {(xn+—

L 2 ( xn (5)

Question Four
Derive the Trapezoidal Rule for approximating Jb f(x)dx. 5)
a

Derive the Simpsons Rule for approximating J'b f(x)dx. (5

a
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