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Instructions: This paper consists of FOUR (4) questions. Answer ALL questions. All
questions carry equal marks. Working must be shown.

Question 1

@)

(b)

Table Q1ashows the mass in kg of durian, watermelon and mango supplied by a supplier
to three stalls P, Q and R.

Table Qla
. Fruit Stall
Fruits P 0 R
Durian (kg) 5 3 4
Watermelon (kg) 3 2 3
Mango (kg) 3 2 2

The total payment received by the supplier from the fruit stall P, Q and R are RM136,
RM88 and RM108 respectively.

Assuming the wholesale price per kg of durian, watermelon and mango are the same for
every stall,
()  write asystem of linear equations for these statements and a corresponding matrix
equation for it.
(5 marks)

(i)  Use Gaussian elimination and back-substitution methods to find the price per kg of
each fruit.
(10 marks)

3
The deflection y at the centre of a rod is given by y = k‘;’f , Where k is a constant,

whereas p, g and w are variables. If w increases by 2%, p increases by 1.5%, and g
decreases by 3%, use partial derivatives to estimate the percentage change in y.
(10 marks)
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Question 2

(@ An object is dropped from rest into a tank of water. The velocity is v mst, after time ¢
second and the water resistance on the object is 4v Newton. The differential equation

given as 3—: = g — 4v, where g is a constant. Use separation variable method to show
that v =7 (1 —e™*).

(10 marks)
(b) The electric current in a certain circuit is given by
a1 + 4d1 + 25041 = 110t
dt?2 = T dt B '
Use method of undetermined coefficient to find I in terms of ¢.
(15 marks)

Question 3

Given the equation LZ—’;+ Ry = E, where y is the current, the inductance L =i henry, the

resistance R = 6 ohms, and E = 20 volts. If the initial current is zero, use the method specified
in (a) and (b) to determine the current, y at time t = 2s. Give your answer in terms of e.

(@ The method with an integrating factor
(15 marks)

(b) Laplace transform
(10 marks)

Question 4
A circuit can be modelled by a differential equation,

d?i 5

P —i =10t ,
where i is the current and t is time. Given i(0) = 0 and i'(0) = 2, solve the differential
equation using

(@ the method of undetermined coefficients.

(13 marks)
(b) Laplace transform.
(12 marks)

Laplace transform of derivatives: L{y'} = sY (s) — y(0); L{y"} = s*Y(s) — sy(0) — y'(0)

~THE END~
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