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@ Solve the inequality log, x+log, (x2 - 2) 20. [5)
3

2 In the diagram, RU, UV and PW are tangents to the circle at R, S and P respectively. RU is
parallel to P/ and RP is a diameter of the circle. X is a point on the circle and ZUVW = 58°.

U

/4

\ 4

(a) By giving appropriate reasons, find the value of the following angles.

@®  Z£RSU, s , [3]
(ii) ZPRS, [1]
(i) ZPXxs, (1]
@iv) ZVPS. [1]
(b) Qis apoint in the circle such that ZPQS = 58°.
Explain clearly with reasons why Q is the centre of the circle. | [2]
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3
3 The equation of a curve is y = (2k +2)x? —3kx + 2k — 6, where & is a constant.

(a) Find the range of values of k for which the curve is always negative for all real values of
X, [4]

For the rest of the question, k=3,

(b) The line with equation y = px—8 is tangent to the curve. Find the value(s) of p. [3]

4 (a) The table summarizes the number of passengers in each of the cars over a particular time
period.

Number of passengers 0 1 2 3 4
Number of cars 32 19 12 11 6 |&?

(i) One of the cars is selected at random. Find the probability that it has at most 2
passengers. [1]

(ii) Two of the cars are selected at random. Events 4, B and C are defined as follows:
A:  Each of the car has more than 2 passengers.
B:  Both cars have a total of 4 passengers,
C: Both cars have a total of more than 4 passengers.

(@) Find, as a fraction in its simplest form, P(4). [1]
Determine whether events 4 and B are mutually exclusive. [1]
() Without finding the numerical value of P(C), explain why P(4)<P(C).

' [2]

(b) In a certain poultry farm, the probability of an egg chosen at random being fertilised is q.

A machine is used to detect whether an egg is fertilized. It gives only 2 outcomes,
‘positive’ and ‘not positive’. If an egg is fertilized, there is a probability of 0.85 that it
will be detected ‘positive’, and if the egg is not fertilized, there is a probability of 0.1 that
it will be detected “positive’.

(i) Illustrate the above information using a tree diagram. [2]

(i)  Write down the probability that a randomly chosen egg is fertilised and is detected

positive. [1]

(iii) An egg is chosen at random and tested. Find the probability of the test being

positive. : (1]
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(a) Itisgiventhat f(x)=mx’ —x* +nx—3.If f(x) is exactly divisible by (I -3x) and leaves
a remainder of 1 when divided by (2x—-1), find the values of m and n. (4]

5 2Zxz
(b) Express dx: 4 7x 39 in partial fractions. (4]

(x=D(x*+9)

(@ To travel from his home to his workplace, John drives 60 km on an expressway and then
25 km on local roads. He drives on the expressway at an average speed of x km/h.

His average speed on the local roads is 30 km/h slower than his average speed on the
expressway.

After he parks his car, he walks for 15 minutes to his workplace.

The journey takes John a total of 1 hour and 45 minutes.

Show that 3x* —260x +3600 = 0 and-selve-the-equation- [5]
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6 (a)

The figure above, not drawn to scale, shows a simplified map of a city, featuring a tower
at T'and two subway stations M and N 0.8 km apart along a street MN.

The tower stands vertically tall at 234 m. The direct distances between the foot of the
tower and stations M and N are 1.4km and 1.3km respectively.

A tourist walks along the street MN, and reaches a point P where the angle of elevation
of the top of the tower from P is the greatest.

It may be assumed that this part of the city is horizontal and flat, and the tourist is able to
always view the top of the tower at any point on street MN.

Find the angle of elevation of the top of the tower from P. [5]
(b) Three points 4, B and C lie on a horizontal ground such that the bearing of B from A4 is
200° and Cis south of 4. Given that the value of £ 2 and A0 >1, find the bearing

BC 4 AC 2
of C from B. Bl

T

ot
- END OF PAPER -
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