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Locate the statlonary pomts of curve z = x = 6xy, and determine their nature.

(i) Use Taylor’s theorem to expand cos(% . h) as far as the term in h;

(i1) hence, determine the value of cos61.5° correct to five decimal places.

(9 marks)
(1) Find the first four non-zero terms in the Maclaurin series expansion of
f(x)=xe™
1 ~x
(ii) hence, evaluate f xey dx, correct to three decimal places. (11 marks)
0 x7?
1 =2
Giventhe matrix A={—1 1 1} showthat A’—A’—6A+71=0
21—
Where: I is the identity matrix. ' (9 marks)

Three forces F,,F, and F, in newtons, necessary for the dynamic equilibrium of a
certain system satisfy the simultaneous equations:

bR = 2F, = —
_F| +2 Fz + F3 9
2F5 +F1 e Fg = 12

H

=

Use the inverse matrix method to determine the values of the forces. (11 marks)
X~y 9’z o’z :
Given z = 2 Xty’ ,show that: x—5 v a0 2y =0 (9 marks)

=N

<41

s : | S S _ (]1 marks)
Show that the general solution of the differential equation: = 7 E
dy  1+y’ 2 2 E
xydx+——— 0, may be expressed in the form x*(1+y?)=c(1+x?),
where ¢ is an arbitrary constant. (10 marks)

A machine member moves in such a way that its displacement from a fixed position
satisfies the differential equation:

2
d'x i +5g’t‘+6x:te :

Use the D-operator method to determine the general solution of the equation. e 2
' (10 marks)
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Given the vectors A =21—j+2k and B = —5i+ 12j + 13k, determine the:
(1) angle between A and B;

(i1)  area of the parallelogram whose sides are A and B. (13 fliﬂkS)

A

Given the scalar function:
#(x,y,z) = xX’y* + 2xyz’, determine at the point (1, —1,2):

0 Ve - I

¥4

¥
(i)  the directional derivative of ¢ in the direction of the vector A =—i+2j L 2k.

(7 marks)
Find from first principles, the Laplace transform of f(t) = tcos 4t. (9 marks)
A dynamic system is modelled by the differential equation |
2‘({;§+7%+3x =4e7". |
Use Laplace transforms to solve the equation, given that when t=0, x =0 and %—)t(— =t
(11 marks)
Solve the differential equation X—g% = J¥ x__) y=3e",
given that when x = 1,y = 2e. : = 7 X (10 marks)
A dynamic system is characterized by the differential equation = { \‘ -
((i:é{ + %}% +x=e 2, : \'

Use the method of undetermined coefficients to find an expression for x(t), giﬁen that

whent=0,x=1 and sy 2 (o Sk ey - - (10 inarks)
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Table 1 shows data obtained from an experiment to determine the relationship between
the current flowing in an electrical circuit and the applied voltage.

Table 1
Current (mA) 5 111|115]119|24 |28 |33
Applied voltage (v) |2 {4 |6 |8 |10 |12 |14

Calculate the Karl Pearson’s correlation coefficient. (8 marks)
A particular section of a steel conduit is mass produced. The width of the conduit
produced is normally distributed with a mean of 8.5 cm and a standard deviation of
0.025 cm. The conduit is discarded if the width exceeds 8.545 cm or is less than

8.455 cm.

Determine:

(1) the proportion of conduit sections that are likely to be discarded;

(ii) by how much the proportion will decline if the standard deviation of the width is
reduced to 0.018 cm. (12 marks)
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