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ks (a) Giventhe matrix A=|—1 1 1 [,show that A'A?=A. (12 marks)
B A
(b) Three currents I, I2 and I3 in amperes flowing in an electric network satisfy the
simultaneous equations:

I -2l +2[3=1
L+Io—I3=4
—2I1 + 2+ I3=—1
Use Cramer’s rule to solve the equations. (8 marks)
2 (a) Determine the Laplace transform of f(¢)= te'sint from first principles. (8 marks)

(b) The charge, ¢(¢) in an a.c circuit satisfies the differential equation

d’ . ; :
dTQQ + 5%?— + 3¢ =sint. Use Laplace transforms to determine an expression

for g(t),giventhat t=0, ¢=1 and %%=1. (12 marks)

S5 (a) (1) Determine the first three non-zero terms in the Maclaurin series expansion of
Hz)=Sin(z+ —%) :

1 S’in(l‘ =+ —72L)
(i1) Use the result in (i) to evaluate the integral /o —:.fd:c (10 marks)
B
(b) (1) Expand tan(—i{— e h) in Taylor series as far as the term in e

(i1) Hence, determine the value of tan 46% ; correct to three decimal places.
(10 marks)
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Given the vectors A =3i+6j—k and B= ¢— 2/ + 2k, determine:
(i) a unit vector perpendicularto A and B;

(i)  the angle between A and B.
(11 marks)

An electrical scalar potential V = z%y2? exists in a region of space. Determine, at the
point (—1,1, 3):

(1) ViV,
(ii) V.VV.
(9 marks)

Obtain the general solution of the differential equation

<y?2+ 2:c>dx+(2ylnz+1)dy=0. (9 marks)
A linear time-invariant system is characterized by the differential equation

‘Z—f+2%+ 10z = Cos t.
Use the D-operator method to determine an expression for z(t). (11 marks)
Given u =z’tan™’ (%) , show that x%+ yg—z = (8 marks)

The radius of a cylinder is reduced by 2% while its height is increased by 3%. Use
partial differentiation to determine the percentage change in the volume of the cylinder.
(4 marks)

Locate the stationary points of the function z = z° — 6y°+ 12zy and determine their
nature. (8 marks)
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Show that the general solution of the differential equation xy%{_— =z + 2y” may be
expressed in the form z* = c(z? + %) where c is an arbitrary constant. (9 marks)

Use the method of undetermined coefficients to determine the general solution of the
. : e d
differential equation Ex% = _d% +2y = z2. (11 marks)

The probability of winning a game is 10% and 10 games are played independently.
Determine the probability that a game will be won at least once. (5 marks)

Table 1 shows data obtained by measuring length of a line by a group of students.

Table 1

Lengthofa | ¢\ | 59 | 858 | 857 | 856 | 855 | 853 | 852
line (cm)

Frequency 7 3 4 9 10 8 1 1

Given an assumed mean of 8.56. Determine the:
(1) mean;

(i1) standard deviation;

(iii)  variance and;

(iv)  fit a normal curve to the data provided.
(15 marks)
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