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QUESTION ONE (13 marks) Start a new page.

(a) Use your calculator to find sin 73◦ correct to four decimal places.

(b) Simplify 27
1

3 .

(c) Find the area of a circle with radius 4 cm. Give your answer in terms of π.

(d) Factorise 2x − x2.

(e) For the line y = 3x − 1, write down:

(i) the gradient

(ii) the y-intercept

(f) Simplify
3k

2
+

k

2
·

(g) Express
3√
5

with a rational denominator.

(h) Simplify a2 × a3.

(i) Given cos θ = 0·809, find θ correct to the nearest degree.

(j) Simplify 4
√

7 −
√

7.

(k) Find the midpoint M of P (1, 5) and Q(9, 3).

QUESTION TWO (13 marks) Start a new page.

(a) Find the gradient of the interval PQ where P = (2, 1) and Q = (3, 4).

(b) For the set of scores

0, 1, 1, 2, 3, 3, 3, 4, 5

find:

(i) the range

(ii) the mean

(iii) the median

(iv) the mode

Exam continues next page . . .
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(c) Solve the simultaneous equations:

x − y = 2

x = 3y

(d)

4cm

3cm

7cmB

A
C

The diagram above shows a triangular prism with height 7 cm. The base ABC is a
right-angled triangle with sides BC = 3 cm, AB = 4 cm and hypotenuse AC .
Find the volume of the prism.

(e) Solve (x − 4)(x + 11) = 0.

(f) Find the distance between the points A = (6, 3) and B(2,−3). Leave your answer in
exact form and fully simplified.

(g) Factorise x2 − 9.

(h)

A B

C

13 cm
x cm

27
o

In 4ABC above, find the value of x correct to one decimal place.

Exam continues overleaf . . .
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QUESTION THREE (13 marks) Start a new page.

(a) Solve 9 − 3x < 6.

(b) Find the equation of the line with gradient 3 and passing through the point (1, 5).

(c)

4 m

7 m

q

In the triangle above, find angle θ correct to the nearest degree.

(d) (i) Factorise x2 + 5x − 24.

(ii) Hence solve x2 + 5x − 24 = 0.

(e) Solve simultaneously:

4x + y = 9

3x − 2y = 4

(f) State whether the following sentences are true or false:

(i) A square is also a rhombus.

(ii) The diagonals of a parallelogram always intersect at right-angles.

(iii) A parallelogram that is not a rectangle must be a square.

(g)

1 6 8

2 0 2 2 4 8 8

3 0 0 2 2 4 4 6 6 8

4 0 2 2 2 4 6 6

5 2 4

The stem-and-leaf plot above shows 26 results for a class test marked out of 60.

(i) Find the mode.

(ii) Find the median.

Exam continues next page . . .
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QUESTION FOUR (13 marks) Start a new page.

(a) Express
4y

5
− 2y

3
as a single fraction.

(b) Simplify
25p9r−3

5p3r−1
, expressing your answer with positive indices.

(c) The formula for the area A of a trapezium is given by

A =
1

2
(a + b)h

where a and b are the lengths of the parallel sides and h is the height.

(i) Make a the subject of the formula.

(ii) For the trapezium with A = 72 mm2, h = 4 mm and b = 6mm, find a.

(d)

A B

C

E

F

16 cm

6 cm

8 cm

D

For the solid above:

(i) Find BD.

(ii) Hence find the surface area of the triangular prism.

(e) Solve:

(i) 5x2 + 7x − 12 = 0 by factoring.

(ii) x2 + x − 1 = 0 by completing the square.

(f) Simplify
4x + 2

2
·

Exam continues overleaf . . .
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QUESTION FIVE (13 marks) Start a new page.

(a) Simplify
2x + 6

x2 + 6x + 9
·

(b) Find the equation of the line passing through the points A(5,−2) and B(7, 4).

(c) Solve:

(i)
2x

3
− 5x

2
= 1

(ii)
x

12
=

5

x − 11

(d)

P R

Q

S

h

x
30

o

12

13

In triangle PQR, interval QS is perpendicular to PR, side QR = 13 and SR = 12.
Let PS = x and QS = h.
Find the length of PS, leaving your answer in exact form.

(e)

2

10

13

x

T

P Q

R

S

In the figure, PQ is parallel to ST .

(i) Prove that 4PQR |||4STR.

(ii) Hence find x, giving a reason.

Exam continues next page . . .
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QUESTION SIX (13 marks) Start a new page.

(a) A cylinder has a volume of 108πcm3. Its height is twice its diameter. Find the
diameter.

(b) Solve
5y − 6

6y
=

1

y + 1
·

(c) Two friends, Atticus and Che, spend the day at an amusement park enjoying their
favourite rides: The Claw and The Drop. Their tickets are stamped each time they
take one of these rides. At the end of the day, their tickets show the following:

The Claw

The Drop

RideRide Number

****
*

The Claw

The Drop

RideRide Number

**
*****

Total($)Total($) 21.20 27.70

(i) Form a pair of simultaneous equations for the cost c of one ride on The Claw and
the cost d of one ride on The Drop.

(ii) Solve your equations for c and d.

(d)

13
o

27
o

6 mA B

C

D

Find the value of CD in the triangle above. Give your answer to the nearest whole
number.

(e) Simplify:

(i)
a2 + 3a + 2

2a + 4
× 1

a + 1

(ii)
3

2x + 8
÷ 9

3x + 12

Exam continues overleaf . . .



SGS Annual 2015 . . . . . . . . . . . . . . . . . . . Form III Mathematics . . . . . . . . . . . . . . . . . . . Page 8

QUESTION SEVEN (13 marks) Start a new page.

(a) Factorise 6x2y − 15y − 5x + 18xy2.

(b)

L

P

Q

3.5 km

6 km

In the diagram above, a ship P is 3·5 km from a lighthouse L on a bearing of 031◦T.
A second ship Q is 6 km from L on a bearing of 121◦T.

(i) Find 6 PLQ, showing clear reasoning.

(ii) Hence find the distance of Q from P .

(c) Two people, A and B, took part in a race. B completed the race in 20 minutes, while

A had yet to cover
3

8
of the track. If A’s average speed is 75 metres per minute less

than B’s, find:

(i) the course distance,

(ii) the average speed of A in metres per minute.

Exam continues next page . . .
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(d)

A B

CD Y

XX

Z

In the parallelogram ABCD above, a point X is chosen on AB and a point Y on CD

so that AX = CY . The interval XY meets the diagonal AC at the point Z.

(i) Prove 4AXZ ≡ 4CY Z.

(ii) Hence show that XY , AC and BD all meet at Z, giving clear reasoning.

QUESTION EIGHT (13 marks) Start a new page.

(a) By letting u = x2 − x, solve the following for x:

(x2 − x)2 − 18(x2 − x) + 72 = 0.

(b)

A B

C

D

h

x

a

The diagram above shows triangle ABC with AB = 1 and AC = 1. Point D is the
foot of the perpendicular from C to the line AB.

Let AD = x, 6 BAC = α and CD = h.

(i) Using Pythagoras’ theorem, show that BC2 = 2 − 2x.

(ii) Hence show that BC2 = 2 − 2 cos α.

(iii) Let E be the point on the interval BC such that AE bisects 6 BAC . Show that

sin
α

2
=

√
2 − 2 cos α

2
·

(iv) Hence determine sin 15◦ in exact form.

Exam continues overleaf . . .
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(c) Let t be a rational number and n be a positive integer.

(i) Solve t +
1

t
= n for t.

(ii) Show that for n ≥ 3:

(n − 1)2 < n2 − 4 < n2.

(iii) Hence find all t such that t +
1

t
is a positive integer.

END OF EXAMINATION
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