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READ THESE INSTRUCTIONS FIRST

Write your name, index number and class on all the work you hand in.
Write in dark blue or black pen.

You may use a soft pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer all questions in the space provided

If working is needed for any question, it must be shown with the answer.

Omission of essential working will result in loss of marks.

The use of an approved scientific calculator is expected, where appropriate.

If the degree of accuracy is not specified in the question, and if the answer is not exact,
give the answer to three significant figures.

Give answers in degrees to one decimal place.

The number of marks is given in brackets [ ] at the end of each question or part
question. :
The total of the marks for this paper is 90.

For examiner's use:

Q1 Q2 Q3 Q4 Q5 Q6 Total Marks

19 /111 19 /8 /8 15 150

This booklet consists of 12 printed pages.



Mathematical Formulae
1. ALGEBRA
Quadratic Equation
For the quadratic equation ax?+bx+c=0,

_ ~b+b* —4ac

2a

X

Binomial Expansion

# B n n-} n n-273 2 n n-rr n
(a+b) =a" + R DY i R I IR SRR A
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where n is a positive integerand (7). __n! _n@-D.(n-r+1)
r) (n—r)r! r!

2. TRIGONOMETRY
Identities
sin4 + cos?4 = 1
sec’4 = 1 + tan? 4
cosec’Ad =1 + cot? 4
sin(4d+B)=sin4 cos B+cosA4sinB

cos{AxB)=cosAcosB T sindsinB

tan (4 +B)= landxtan B
lxtan Atan B

sin24 =2sinA cos 4

cos24=cos? A —sin* A=2cos* A—1=1-2sin’ 4

tan 24 = _2tanA_
1—-tan® 4

Formulae for AABC

a b ¢
sind sinB sinC
a’ =b% + ¢? - 2bccos A
A= tabsinC
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1. (a)  Without using tables or calculator, find the value of £ such that

10 243 20 3 '
- 2 22+ k3 3
(Ji—s 3.5 +\/1so)xJ§ ¥ 5]
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(b)  Given that log, xy =7 and 98¢¥ _ g, find the value of log, y.

log, ¥

Hence, evaluate log, 2—? [6]
y
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2. The population of polar bears in the arctic is given by the formula
t

N = 8000(2+3e_ 50 ) , where ¢ is measured in years. Find

6)) the initial population, [1]
(>ii) the population after 50 years, [1]
(iii)  the least number of years it would take the population to exceed 20 000, [3]
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(iv)  the rate at which the polar bears is decreasing when ¢ = 10, [2]

t
) From the formula N = 8000(2+3e 30), explain why the population of the polar

bears can never fall below 16000. [2]
(vi)  Sketch the population-time curve in the grid below. [2]
Population

1

Time (years)
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3. Given that the expression 2x° + ax* + bx — 6 is divisible by (x> - 2), find the value

of @ and of b. [4]
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Hence,
3] solve the equation 2x* + ax® + bx — 6 = 0, for the exact value(s) of x, (3]
(it} solve the equation 2 +ay + by? ~ 6y° = 0. [2]
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4. (a) Solve 2sinx=tanx for which 0° <x<360". [4]

(b) Find all the angles between 0 and 6 for which
2tan y(tan y +1) =3(2 —sec’ y). [4]
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5. (a) Given that cos 4= —% where 7 < A < 3—” . Find , without using a calculator, the

value of

(1) sin(z—A),

(1]
(ii} cotd, [1]
. A
(iii)  cos 3 [2]
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(b) Prove the identity
2-sec’x _ cosx—sinx

sec’ x+2tanx cosx+sinx [4]
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6 The function # is defined, for 0° < x <360°, by A(x) =a cos(bx) +c, where g, band ¢
are positive integers. Given that the greatest and least values of # are 3 and -1
respectively and the period of / is 7207,

i) state the value of ¢, of » and of c. [3]

(ii) Sketch the graph of 4. (2]
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