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ki (&l Given that Bcos ¢+ 25sin 0 = Roos(F — o) where R> Qand 0" <a <90°, find the
value of R and & and hence solve the equation:

Bcosd +25sinf=2 for 0" <@ < 360
(¥ marks)

(b} A person on a boat at point P observes the top of a hill at an angle of slevation of 200,
When the boat moves (1.5 km from # away from the hill to a point Q. the angle of
elevation is observed to be 15°,

Calculate; (i} the distance from P o the bottom of the hill;

{ii} the height of the hill;
{ifi)  the distance in metres from P ro the top of the hill. (% marks)

(¢) ‘Calculate the ares of a lawn with sides S8m, 52m and 28m. {3 marks)

t3

{a}  Given the complex number z=— 2598 +1.57 express z in the form
r{cosé + jsinf. Hence find Z*. {7 marks)

(&) Find §/(2 - 7)) and give the nswer in the form a + jb. (10 marks)

fe}  Determine the angle between the two vectors V = 3§ 457 and U=i+4j. (3 marks)

o R
3. &) Flﬂd_,l[ =2 +3 (9 marks)

(b} Calculate the centroid of area bounded by the curve ¥ =& and the X - axis between
x=0snd x=2. (11 marks)

4, (iven e malrices:
I3 ]ll ] | {4 2 4
Ao (3 31 H=!’|2?]I ad = ‘J_.'F.-|
e I l.' B S e
(a) Dretermine:
il M=pBs(C
(it} pd {12 marks)
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o} Using the results in () above solve the simultaneous equations:

x4+ 12y+132=20
13x -+ By +172=29

B+ 15y 419 =32 (5 rmarks)
(£ Show that (AB) = BTAT, (3 marks)
<3 aofve the following differential equations:
o :II‘:"I_'-'" e . ] o
fa) 4x T L} i o {10 marks)
1
(b %ti = 3% +3=10 giventhatx=10,and i:: =3t =10
‘ (1E k)
: - ik 3 R L
f ) |.I'T i EE + 3=
a'f ar

Given that fixy) = tan "% ), show that p T Pl T
- , (8 marks)

(b) The volumes of acone is piven by V= % zroh.
Find the approximate change in volume if the radivs r increases by 0.02 and the heizht
decreases by 0,05 at the time when radius is Sem and height is Tem, {3 marks)

[c) The surface area § of & cone of base radius r and height his given by
s a1’ +rve’ + 7. Caleulate the rate at which the surface area is changing when
A= Tem and r = dem, i b s increasing et the rate of O.4cm's while ¢ is decreasing at
'. the rate of 0. Temfs. (7 merks)

-

(a) Sketch the graph of the cuorve y = 8x* - 24x + 16 given that sty =0, x =1,
(14 marks)

(b} Find the volume generated when the area between the curve in (o) above, the x - axis
and the y-axis 1= rotated about the x- axis through 3607, {6 marks)
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(k)
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A department has four lecture theatres, The probability that any one lecture theatre is
unoceupied is 4. Find the probability that:

{i) any three of the four lecture theatres are unoceupied;

(it} pll the lectore theatres are oocupied. [ marks)

A continuous rendom variable 1 has a probability density function defined by:
Fi4) __{Hlll -1)* I's +=4

Q clswhere
Find (i) the value of the constant k;

(ii} the mean and standard deviation:
(i)  theprobability that ¢ lies between | 5 and 2.5, {14 marks)




