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QUESTION ONE Start a new page.
» (a) Simplify -3z + 7+ Tz.

(b) Solve the equation {z + 1)(z — 2) = 0.

(c) What is the radius of the circle z* + 3? = 167

(d) Find the gradient of the line y = -2z + 3.

(e) Find the value of sin 37° correct to two decimal places.

(f) Find the value of ® + 4z when z = —4.

(g) Write down the exact value of tan 60°.

(h) Factorise z* — 2z — 8.

(i) Expand and simpify (e — 3)(a + 3).

() Find the gradient of the line through A(0,6) and B(3,0).

(k) What monthly interest rate is equivalent to 9% per annum?

(1) Solve the inequation —2z < 6 and graph your solution on 2 number line.

(m) Write without a fractional index z 3.

Exam continues next page ...
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QUESTION TWO Start a new page.
(a) Solve the equation 3z — 5 = 3 — 2z.

(b) Find the compound interest earned on $10000 at 5% per annum for 4 years com-
pounded annually.

(c) Find the exact value of cos210°.

(d) Solve the equation sinf = ——% for 0° < 9 < 360°.

7
(e) Simplify (2\/5)2.
(®)

a

In the diagram above, use the cosine rule to find a correct to two decimal places.

(g) Two similar solids have edge lengths in the ratio 1: 2.
(i) Write down the ratio of the volumes.

(ii) If the smaller solid has volume of 12units® find the volume of the larger solid.

Exam continues overleaf ...
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QUESTION THREE Start a new page.

(2) On separate number planes, sketch the following showing the important features. Use
about a third of a page for each graph.

() y=—2z+3
(i) y = sinz for 0° < z < 360°.

(b) Sketch the parabola y = 4z — z* showing the z-intercepts and the vertex.

(c) Simplify the following:
(i) log, 7
(ii) logyg12 —logn4

@
1 400.6)

X

B (49—2)

(i) Find the midpoint of the interval joining points A and B.

(ii) Find the equation of the line AB. Leave your answer in the form y = mz + b.

()

A Y y=x2+2x

y=4-x

B

On the diagram above the parabola y = 7% + 2z and the line y = 4 — = are drawn.

Their points of intersection are represented by A and B.
Solve a pair of simultaneous equations to find the coordinates of points A and B.

Exam continues next page ...
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QUESTION FOUR Start a new page.

(a) On the same set of axes sketch the graphs of y = 3%, y =z and y = logz z. Use about
one third of a page.

A D
9
E F
B C

In the triangles above /A = /D.
Prove that the triangles are similar.

(b)

(©

In the‘ diagram above PQ = 6 units, RS = 5 units and PS5 = z units.
APQR ||| APSQ by the AA test.
z+5 6

(1) (o) Explain why —— = —.
6 z

{(8) Hence find the value of z.
(ii) If the area of APSQ is k square units, find the area of ARSQ in terms of k.

(d) In triangle ABC, /B =42°, ¢ = 7 and b = 5. Find the possible sizes of ZC correct to
the nearest degree.

(e) Simplify _t‘:% '
T3

Exam continues overleaf ...
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QUESTION FIVE Start a new page.

(a) Factorise the following:
(i) 22 —64
(i) z® — 64

(b) Find a pair of integers p and n so that 2logg 12 +logs 3 —logs 18 =p + logg n.

(©

The diagram above shows a pyramid with square base ABCD. Point P is the apex
of the pyramid. It is given that PD = PB = 8 and /PBD = 60°. The point P lies

vertically above the centre X of the square.
(i) Find length DB giving reasons.
(ii) Find the exact volume of the pyramid.

(d) Given that sinf = g and @ is obtuse, find the exact value of tan 6.

(e) By completing the square find the minimum value of the expression z? + 4z +7.

Exam continues next page ...
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QUESTION SIX  Start a new page.

(a) Solve the equation cos 26 = 0, for 0° < § < 360°.

(b)
Y

B(2,4)

c°)
4 (_6a0) ‘ X

The diagram above shows the points A(—6,0) and B(2,4). The line BC is perpen-
dicular to the line AB and point C lies on the z-axis.

(i) Find the gradient of the line AB.
(ii) Write down the gradient of the line BC.
(iii) Show that the equation of the line BC is 2z +y —8 = 0.
(iv) Find the coordinates of point C.
(v) Find the area of triangle ABC.
(vi) Find the equation of the circle with diameter AC.

(vii) Find the volume of a hemisphere, whose base is a circle with AC as diameter.
Leave-your answer in exact form.

() Simplify 72'87 e,
7

Exam continues overleaf ...
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QUESTION SEVEN Start a new page.

(a) Solve the equation 3277 = 9%.

(b) Solve the following pair of simultaneous equations:

z—y=10
12 12 4
y T
()
M

0L S

In the diagram above, P and @ are two observation points lying in the the same
vertical plane as ‘M, the summit of a mountain. The following observations are made:
/RPM = 42°, LSQM = 33° and /SQP = 14°. From contour lines on a map it is
known that Q is 200 metres above sea level and P is 600 metres above sea level.

(i) Copy the diagram and find the size of ZQMP.
(ii) Find the length of PQ correct to two decimal places.

(iii) Hence, or otherwise, find the height of the mountain, above sea level, to the
nearest ten metres. .

Exam continues next page ...
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QUESTION EIGHT Start a new page.

{a) Simplify the following expression and write your answer as a surd:

4
(\ﬁx SLS x ¥ 2*1> .

_\/_
. = 475 . .
(b) Show that the equation logq | 2° -+ 5 ) = 2 is satisfied by two values of z whose
1
sum is M, n
1OglO 2 »‘;1
£

(¢) The Fermat numbers are defined by the rule that F, :ZZ{ +1. The first four Fermat
numbers are F} = 5, Fy = 17, F3 = 257 and Fy = 655537. They are all prime and

Fermat thought that F5 = 2% + 1 = 4294967297 was also prime.

It is known that 641 = 2% +5* =5x 27 + 1.

Without using a calculator:

(i) show that 641 is a factor of both 5% x 2% +2%% and 5* x 2% — 1,

(ii) show that F5 is not prime.

(d)

B C

D

In the diagram above, triangle ABC is acute angled and 2D =D

4B —fﬁ The lines DH

and DK are réspective perpendiculars to AB and AC.
. . area of NAABD  BD

(i) Explain why - v R ACD ~ DC

(ii) Hence prove that the line DA bisects ZBAC.

(iii) Prove the converse of the result. That is, prove that if DA bisects /BAC then
AB_ AC
BD ~ CD’

END OF EXAMINATION
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