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1. (@  Given the vectorsa =7¢+2j —k and b=8;— 45+ 9%, determine the:

-
_?j : m%‘ Coi @) unit vector perpendicular to both vectors ¢ and b.
% T (i)  area of the parallelogram spanned by the vectors a and b.
. '.—"' =
N (7 marks)
\ 7 2-1
| = "1 (b)  Use De Moivre’s theorem to show that
(18 -Y) - ([@-ta ) TR o)
t‘ ] J g cos"t?— 3 = (cos40+4cos20+3). (5 marks)
1 + )3 Fle Uy
=Ty * "1j -4k
ok e e (¢)  Solve the equations
g © =+ Fir=lul oy +la = “‘"g
\Lﬁf’?‘f"\f’ 413 "‘J?"‘{UU\EL Lll Lp" Ve
S ) / / —t b (%)
veoaz LUy ~4wy) (D 7 +1=0, giving the answer in the form of @ +¥5;. .
2 (8 marks)
= 20§
i (@) Evaluate the integrals:
@© [ coszds
3
(ii) [ 'Inzdz
(9 marks)

(b)  Aregion is enclosed between the x-axis and the curve y=4—2z*. Determine:
(1) its area;

(i)  the volume of the solid generated by rotating the area through 360°.

(11 mérks)
3. (a) Given the matrices
(4 =1 ) _( 4 5)
A_(2 g/ 2 FEGE o)
show that ATBT=(BA)"
(4 marks)
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(b)

(©)

®)

Solve the equation:

63 9 6l&9
7 A 11|=0 L (5 marks)
=15 J

Three torques T4, T2 and T in MNm acting on an arm of a construction plant satisfy
the simultaneous equations:

T1“T2+T3=7
o1 — 9T, +3T3=—17
3T1_'3T2 +T3:3

Use Cramer’s rule to solve the equations. (11 marks)

Determine the value of the constant term in the binomial expansion of

(o++) _ (4 marks)

1
(i)  Using the binomial theorem, expand ( 11_:2; )2 as far as the term in 2°.

(i)  Hence determine 4/ %2 , correct o five decimal places.
= (10 marks)

A welfare group consisting of 10 men and 18 women is to elect 3 of the members as
executives. If the three positions are distinct, determine the number of ways of forming
the executive with the condition that there has to be at least one from each gender.

(6 marks)
Sy @ KA random variable & has a probability density function f(z) given by:
e Kzt —4z+5), 0<z< 2
f@)=1E(6—2), 2<z<5
0, elesewhere
Determine the:
@) value of constant K .
(il) mean z.
(iii))  standard deviation.
(13 marks)
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(b)

6. (a)

@/

¥ (a)

(®)

(©)

8. @//’

The mean and the standard deviation of the masses of a sample of 17 pieces of timber
are 4.0 kg and 0.1 kg respectively.

Determine the:

() unbiased estimate of the population standard deviation.

(i)  99% confidence interval of the mean.
(7 marks)

Newton’s law of cooling states that the rate of cooling of a body is directly proportional
to the temperature, & of the surroundings.

A body initially at 300°C cooled to 200° in a time of 4 minutes. Determine the
temperature of the body after cooling for 10 minutes.

(8 marks)
Use the method of undetermined co-efficients to solve the differential equations: =,
d’ d : .
dxg+4ﬁy+13y=x,gwcnthat z=0,y=0 and Ey=0. (12 marks)
Wl oy 2 1% =0 . : — \ 2
Prove the identities: fz 1 ghl Khyac Yo cvig  Mtae C
S 5 z:2= 8 e — =2
: 2cos@+2sinf _ o o ¥\ %
@ <in 20 = cosecl +secl
()  cos30=cos’f—3cosfsin’f (7 marks)

) Write 4cos@—9sin in the form Rcos(f+«), where R is a positive constant
and 0°<a<90°

(i)  Hence solve the equation:

Adcosf—9sin@ =7 for values of 8 between 0° and 360° inclusive.
(Rmatksys -~

The frustum of a solid right cone has height 39 cm. The radii of the plane surface are
40 cm and 14 cm. Determine its volume. (5 marks)

Determine the equation of the normal to the curve:

z*y® —5xy* + 4y =0 at the point (1,1). (8 marks)
(b)  An open cylindrical tank is designed to hold 4007dm® of liquid.
Determine the dimensions of the tank if its surface area is to be a minimum.
(12 marks)
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