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1. This paper contains 11. questions. 
2. Do all and show your steps clearly. 
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3. Non-exact numerical answers may be given correct to 
three significant figures, or one decimal place in case 
of angles in degrees, unless a different level of accuracy 
is specified in the question. 
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" 1'. 12 . . 3 
Given that sin A= -, where A is an acute angle and cos B=--

13 5 
where 8 is an obtuse angle, find the value of 
i) cos ( A +B) _.Q : ii) tan (A - 8) _ ~ 

65 33 

2. A farmer has an adjustable electric fence that is 100m long. He 
uses this fence to enclose a rectangular grazing area on three 
sides", the fourth side being a fixed hedge. Find the maximum 

3. 

4. 

area he can enclose. 12S0 (IIl'V 

Find the scalar product of a=2i-3j+5k and b=i-3j+k and hence 
find the cosine of the angle between a and b. 

A ship A moves with a uniform velocity of (4i+3j)kmh'l and a 
second ship B moves with a uniform velocity of (12i +18j)kmh,l , 
where the unit vectors i and j are in the directions due east and 
north respectively. Calculate the magnitude and direction of the 
velocity of ship A relative to that of ship B. At a particular instant, 
the position of B relative to A is -24i km; Calculate the closest 
distance between the two ships in their subsequent motion. 
Atthe time when B lies exactly to ttie south of A, the ship A 

changes its course but increases its speed to .JrD§ kmh'l in 
order to meet the shipS. Find the course that the ship A has to 
be steered and the time taken for it to reach B. 

[6] 

[7] 

[4] 

[12] 

5. Solve cosec 0 cot 0 =%,for OUSOS180u 8 = 61;, n [5] 
cos () '" - 2. 'f-1't1.. (u./\ ~.~ 

The mass of a box of chocolate cereal is distributed 
normally with a mean of 100 g and a standard deviation of 2 

It 
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g. Calculate the probability that peW > /05): 0.0062..1 
(a) three boxes of chocolate cereal, chosen at random, 

each has atnasslessthan98g. O. O'3QQl [3] P(w >qg):O.l?'lfl3 
(b) three boxes of chocolate cereal, chosen at random, ! 1 

have a total mass exceeding 305 g. 0 . 07'·1-} [3] i/ 
(c) out of three boxes of chocolate cereal chosen at 

random, exactly two have a mass greater than 98 g / 
while the mass of the remaining box is greater than /' ~ 
105g. ('(2 PoHs ?9~1 O-IId I bl9x<wr~)=O,olo"2. 

7. Prove that the angle between the chord and the tangent at 
the point of contact is equal to the angle in the alternate [3] 
segment. 

L 
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In the diagram, 0 is the centre of the smaller circle ABC is 
a straight line. Show that the triangle ADC is an isosceles 
triangle. 
If AD=DB, prove that AD is a tangent to the larger circle 
circle at D. [3] 

8. By using substitution z=x+y , for the differential equation 
dy x+ y+4 

:::: , when x=1 and y=3, prove that the 
d;r: x+y-4 

_1x+1Y":1 
differential equation x+y = 16 ell 

Water flows from a hole to a cylinder with the differential 

equation dh = -kJh where k is a constant and h is the 
dt 

depth of the water in cylinder at time t. The depth of water 
falls from 10000 mm to 8100 mm in one minute. Determine 
time taken to make the cylinder empty. 

. 10. The following table shows the lifespan of 100 of car tyres 
produced by a company. 
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[4] 

[5] 
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Lifespan, x(km) Cumulative frequency 
xS69500 0 
xS74500 8 
xS79500 30 
xS84500 67 
xS89500 88 
xS94500 100 

(a) Plot a cumulative frequency curve for the data given [3] 
above. 

(b) Hence, estimate the median and semi-interquartile [3] 
r~nge for the lifespan of the tyres. 

I (c) Calculate the mean and standard deviation for the 
lifespan of the tyres. )::: 823>0 l<M [5J 

cr-= ; 5 3 'to "2 \c-M 

11. A fair dice is tossed 3 times. Events A ,8 and C are defined 

I 
as follows:. elY) 
A : The sum of the scores is odd number. 
B : The sum of scores is 13."" 
C : The number 6 appears in the third throw. 

(a) Find P(A) and P(AIC), and state if A and Care [6] 

I 
independent events. it. 

(b) Find P(B) and P(BIC), and state A and 8 are [6] i independent events. A 

1 12. A continuous random variable X has the cumulative 

I 
distribution function 

-

F(x)= { 0, 
x<-1 

ax - bx 2 -1Sx<2 
1, x2:2 

I . b ~ -t (a) Show that a=- and find the value of b. [3] - 6 . 
1 3 M1+t'\'\-3 ~ o (b) Find P(X>1 - ). 
~ [2] . 2 M~I . ~o3 [3] (c) Find the value of m such that P(X<m)=Y:t. 

(d) Find the probability density function of X. [3] 
(e) Find E(X2). I~ _ I I [2] 

- -';- <- 'J- -(~X.<.'" 
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