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The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 80.
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Mathematical Formulae

1. ALGEBRA

Quadratic Equation

For the equation az? + bx + ¢ = 0,

B —b+ Vb2 —4dac

v 2a

Binomial Theorem

(a+b)" =a™ + (n)a"—1b+ <n>a”—2b2 +..+ (Z)a"—rbr + ...

1 2

: o n n!
where 7 is a positive integer and ( ) =
r (n—r)lr!

2. TRIGONOMETRY

Identities

sin? A +cos?A=1
sec2A=1+tan? A
cosec? A =1+4cot? A

Formulae for AABC
a b c
sinA sinB sinC

a? =b%+c? —2bccos A

1
A= ibc sin A
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1 ltisgiventhat y=1+tan3x.

(i) State the period of y. [1]
(i) On the axes below, sketch the graph of y =1 +tan3x for 0° < x° < 180°.
YA
T T T | 3
0 30 60 90 120 150 180 *

[3]

2 Find the values of k for which the line y = 1 - 2kx does not meet the curve y =9x?- (3k + 1)x +
5. [5]

3 The variables x and y are such that when e” is plotted against x°, a straight line graph passing
through the points (5, 3) and (3, 1) is obtained. Find y in terms of x. [5]

4  Aparticle P moves so that its displacement, x metres from a fixed point O, at time t seconds, is
given by x = In(5¢ + 3).

(i) Find the value of t when the displacement of P is 3m. 2]

(ii) Find the velocity of P when t = 0. [2]

(iii) Explain why, after passing through O, the velocity of P is never negative. [1]

(iv) Find the acceleration of Pwhen t=0. 2]
5 (i)

5

. : 1 : .

The first three terms in the expansion of |3 —-—| can be written as a + b +-5.. Find the value
9x xox?

of each of the constants a, b and c.

[3]
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(ii) Use your values of a, b and c to find the term independent of x in the expansion of

S

[3 b (2 +9x)°.
9x
[3]
2
6 Find the coordinates of the stationary point of the curve y = L. 6
7 t
A population, B, of a particular bacterium, ¢ hours after measurements began, is given by B = 1000e4.
(i) Find the value of Bwhen t = 0. [1]
(ii) Find the time taken for B to double in size. [3]
(iii) Find the value of B when t = 8. [1]
8 (a) )
Solve 3cos“@+4sind =4 for 0°< < 180°.
[4]
(b) Solve sin2p = v3cos2p for % Q< % radians. [4]
9 (a) (i) Solvelgx=3.
(i) Write Iga - 2Igb + 3 as a single logarithm. [3] [1]
(b) () sovex-5+ % =0.
(ii) Hence, showing all your working, find the values of a such that logsa - 5 + 6log.4 = 0.
[3]
[2]
10 Do not use a calculator in this question.
All lengths in this question are in centimetres.
A
443 -5
60°
B C
44/3 45
The diagram shows the triangle ABC, where AB=4 V3 -5, BC=4 /3 + 5 and angle ABC = 60°.
It is known that sin60 ° = g, cos60° = %, tan60° = /3.
(i) Find the exact value of AC. [4]
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1

12

(i 27

Hence show that cosecACB = Tp(4 V3 +5), where p and g are integers.

[4]
4x

y A _e 13

YT g
A

A
10) B 7
¥ +3
The diagram shows the graph of the curve y = 3 The curve meets the y-axis at the point 4.

The normal to the curve at A meets the x-axis at the point B. Find the area of the shaded region
enclosed by the curve, the line AB and the line through B parallel to the y-axis. Give your answer

in the form % , Where a is a constant. You must show all your working. [10]
Question 12 is printed on the next page.

Do not use a calculator in this question.

(a) . 6p « 8p+2 X 3q . 7 4 o
Given that g is equal to 2" x 37, find the value of each of the constants p and
q. [3]
(b) 12

1 1 2
Using the substitution u = x3, or otherwise, solve 4x3 +x3+3 =0.

[4]
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