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· sin 19 - 2 sin 219 + sin 319 2 19 
1. Given that y = , prove that y = - tan -. 

sin 19 + 2 sin 219 + sin 319 2 

Find the exact value of tan 2 15° in the form p + q..{;, where p, q and r are integers. 

[6] 

2. A and B are two points on level ground, with A lying at a distance of d km to the 
north of B. An aircraft is observed to be at a bearing of Sao E from A and at an angle 
of elevation of 19 0 from A. The bearing of the aircraft from B is N 13 0 E. Show that the 

3. 

dtan19sinfJ 
aircraft is at a height of from the ground. 

sin(a+ 13) 
[5] 

Two circles PQR and PQS intercept at P and Q. The tangent at R of circle PQR and ' 
the tangent at S of circle PQS meet at Ton PQ produced. Given that RQS is a straight 
line, prove 

(a) TRPS is a cyclic quadrilateral [4] 
(b) LTPR = LTPS [3] 
~n=~ ~ 

4. The position vectors of the points A and B with respect to the origin 0 are 3i + j 
and -2i + 6j. 

(a) Find the position vector of the point C such that AC = 2AB [2J 

(b) Find the angle between the vectors AB and OB [3] 

5. At 1300 hours, a ship P is 20 km to the west of ship Q. At 1315 hours, ship P is at a 
distance of 16 km and bearing of 3000 from Q. 
Find the velocity of P relative to Q. 
Find the shortest distance between the two ships. [ 7 ] 



6. In a chemical reaction, hydrogen peroxide is converted into water and oxygen. 
At time t after the start of the reaction, the quantity of hydrogen peroxide that has not 
been converted is x and the rate at which x is decreasing i~ proportional to x . 
a) Write down a differential equation involving x and t [1] 

b) Given that x = Xo initially, show that In ~ = -let where k is a positive constant 
Xo 

[4] 

c) In an experiment, the time taken for the hydrogen peroxide to be reduced to half 
of its original quantity was 3 minutes. Find the time that would be required to 
reduce the hydrogen peroxide to one-tenth of its original quantity. [4] 

d) Express x in tenns of x6illd t and sketch a graph showing how x varies with t 

[3] 

7. A survey is carried out on TV2 English News. Table 1 below, indicates the number of 
viewers according to age (in years) that watch the TV2 English News. 

Age, x (years) Frequency 
10~x < 15 28 

15~x<20 76 

20~x <30 88 

30~x <40 32 

40~x < 50 12 

50~x < 60 4 

TABLE 1 

a) Plot a histogram for the given data 
b) Construct a cumulative frequency distribution 
c) Plot a cumulative frequency curve. 

From the curve, estimate the median and inter-quartile range. 
d) Calculate the mean and standard deviation for the above data. 

[3] 
[2] 
[2] 
[4] 
[5] 

2113 
8. The events A and B are such that peA) = -, PCB) = - and P( A vB) = - . Show 

5 6 30. 
that A and B are neither mutually exclusive nor independent. [5] 



9. In a particular evening, the probability that a boy will go for a swim is 0.5. The 
probability that he will go for ajog is 0.3. The probability that he will not exercise is 
0.2. The probability that he will go for a movie show after a swim is 0.4. The 
probability that he will go for a movie show after ajog is 0.3. If he does not exercise 
on that evening, then he will go for a movie show. Find the probability that 

(a) he will go for a movie show. 
(b) he will go for a jog given that he will go for a movie show. 
(c) he will go for a movie show after he has exercised earlier on. 

10. Table 2 shows a probability distribution of a discrete random variable, X 

x o 3 6 9 12 
P(X=x) 0.2 p q q 0.1 

TABLE 2 

a) Given that E(X) = 6 , find the value of p and q 
b) Calculate the variance of X 

[2] 
[2] 
[2] 

[4] 
[3] 

11. A shop sells old video tapes, of which 1 in 5 on average are known to be damaged. 
(i) A random sample of 20 tapes is taken. Find the probability that at most 2 are 

damaged. [3] 
(ii) A random sample of 1600 tapes is taken. Use a suitable approximation to find 

the probability that there are at least 290 damaged tapes. [4J 

12. The cumulative distribution function of a continuous random variable is given by 

{

o , x::;;3 

F(x)= k(x-3) ,3::;;x::;;6 

1 , x>6 

a) Determine the value ofk. 

b) Determine the lower quartile of X 

[2] 

[2] 

c) Find the probability density function of X and sketch the graph y = I(x). [4] 

d) Find Var (2X - 1) [7] 
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