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INSTRUCTIONS TO CANDIDATES

1. Please CAREFULLY read the instructions given in the question paper.
2. This question paper has information printed on both sides of the paper.
3. This question paper consists of TWO (2) sections; Section A and Section B,

4. Answer ALL TWO {2} questions in Section A. For Section B, answer THREE (3) questions
ONLY.

5. Please write your answers on answer sheet provided,

6. Answer all questions in English language ONLY.
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SECTION A (Total: 40 marks)

INSTRUCTION: Answer ALL guestions.

Please use the answer booklet provided.
Question 1

{a) Describe the step for the problem solving algorithms

(b) State three characteristics of numerical computing.

(c) Convert the binary number 10011011 into its decimal values.

(d) What is the different between digital computer and analog computer?
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Question 2

{a)

Estimate a solution to the equation x* + 3x — 5 = 0 at [1,2]. Use the Bisection method

until successive approximation agrees to 4 decimal places. The convergence rate e=
0.02.

{10 marks)

Compute a root of the following eguation

0.65%
14+x2

1.5x et
flx) = W - 0.65tan™* (;) +

0,

using fixed point iteration method with x, = 0,1 and convergence rate ¢ = 5 x 1073, Do
all calculation in 4 decimai points.

(10 marks)
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SECTION B (Total: 60 marks)

INSTRUCTION: Answer only THREE (3) questions.

Guestion 3

Solving the linear system below by using Gaussian efimination.
2%+ x5 x5+ 2x, =5
Axq + Bxy — x5+ 6, =9
2%y + Bxy — 2xq + 63, = 4

4xy +11lxy —4x; +8xy =2
(20 marks)
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Question 4

(a) Use a second order Lagrange interpolating fo obtain the parabola which passes
through the following three points (0.5,-3.2), (1.2, 1.6) and (3.1,-1.8). Then evaluate

P (2).
{10 marks)
(b) State whether the following functions are splines or not.
x*—3x+1, 0<x<1
) ={x3+x*-3, 1<x<2
X*+5x-9, 2<x<3
(10 marks)
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Question 5

You are given values of f(x) = xe™ as shown in Table 2:

Table 2
x 1.8 1.9 2.0 2.1 2.2
fix) 10.8884 12.7032 14.778% 17.1488 18.8550

Approximate the above function for

(@) f'(2.0) by using
L f) = LBy 2 g

{5 marks)
i fr e LY 2

{5 marks)
i 00 = (1/2h) (= (x + 2R) + 4f (x + R) ~ 3f(x)), h = 0.1

{5 marks)

(b} " (2.0) by using

iv. ) = (/8D Flx+h) - 2f) + fx—h), h=02

{5 marks)

Also, compare your results with the exact answer given in the analytical solution:

fx) = xe*, f'x) = (x + D)e*, f"(x) = (x + 2)e”

Give all your answer at 4 decimai points.
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Question 6

Solve the following set of differential equations using Euler's method, assuming that atx =

0,y, = 4,and y, = 6. Integrate to x = 2 with a step size of 0.5,

dyy

T - 0
dy,
—E:‘C- w4 0.1}/1

{20 marks)
Note: Euler method: v, = vi = vo + Af (x1, 1)

END OF EXAMINATION PAPER
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