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)/ (a) Given the matrices

P12 ES e
sl =t il and B = I a1
0 1% =2 1

(1) Determine a matrix C =2A - 3B.

(1)  Show that (AB)T = BTAT.

(10 marks)

(b)  Three currents I, I and I3 in amperes, flowing in a d.c network satisfy the simultaneous

equations:

I]*2]2+31375

2L +L+2I3=3

Y
L+L-5L=0
Use the inverse matrix method to determine the values of the currents. (10 marks)

i (@)  Show that the general solution of the differential equation

~ may be expressed in the form (1+ 3 (1+2°) =c¢, where ¢ is an arbitrary constant.

(b)  The charge g(t) on theplates of a capacitor satisfies the differential equation

g .
2E§q~+ /%+3q=smt N

Use the method of undetermined coefficients to determine the general solution of the
equation. (13 marks)

¥ (@  Given u=tan™ (y/z), show that

Ou , 'y _

(b) Use partial differentiation to determine the equation of the tangent to the curve
z* —3y* + 62y — 2z + By at the point (1,1). (6 marks)

(c)  Locate the stationary points of the function f(z,y)= 2>+ 2y +¢*, and state their nature.
(6 marks)
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4. (a) Find the:

(i) Laplace transform of f(t)=tcos4t;

4s+1
(2s—1)(s*+4)

(i)  inverse Laplace transform of F(s)=
(9 marks)

(b)  The circuit in Figure 1 is dead prior to switch closure at £ =0.

>( M___
f==0

=i

20V o -_-|

Fig. 1

Use Laplace transforms to determine an expression for the charge ¢(z) on the capacitor,
for £=0. (11 marks)

57 (@)  Given the vectors A=4z+3j+k and \B=2:i+ j— 2k, determine:

i) a unit vector perpendicularto 4 and B;
(i)  the angle between 4 and B.

(10 marks)
(b) A scalar field is given by ¢ =z°y*+222°. Determine, at the point (-1, 1, 2):
: % 42
H V¢
(ii)  the directional derivative of ¢ in the direction of the vector A=3:+27 k.
{6 marks)

()  Avector field E=—yzi+yz’ j T+ zzk exists in a region of space. Determine V X E at

the point (1, 2, 2). (4 marks)
F= -2y,
REC = O
JEL IR
_‘(\j ty=o-
8By=s.
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6 (@ @) Determine the first three non-zero terms in the Maclaurin series expansion of
f(z)=sin2z.
(i)  Hence, evaluate the integral
T
'g ﬂ% dz, correct to three decimal places. (10 marks)
(®) (@  UseTaylor's theorem to expand tan(7r/3+ k) as far as the term in h°.
(i)  Use the result in (i) to determine the value of tan 63° , correct to three decimal
places.
(10 marks)
Sl (8  Obtain the general solution of the differential equation
(9 cosz+ye*)dzr +( 2y sinz + e’ )dy=0. (7 marks)
. dy  _dy 8
()  Use the D-operator method to solve the differential equation T T o= L6y = el
given that when z=0,y=0 and %:0. {13 marks)
8 (a) A continuous random variable z is normally distributed with mean # and standard
deviation 0. The probability that 7 is greater than 8 is 0.7 and the probability that z is
less than 4 is 0.2. Determine the values of:
@0
() pu
(9 marks)
;J(
\kb ¥b) A sample of 25 bolts have masses which are normally distributed. If the mean and
0 W standard deviation are 40.0 gand 1.5 g respectively, determine the:
Se Y
N (1) unbiased point estimate of the standard deviation; <
(i)  95% confidence interval of the mean.
(11 marks)
e (r‘rsfﬂ‘c F 8sint) .
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