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Mathematical Formulae

Compound interest

Total amount= P (1 +L]
100

Mensuration

Curved surface area of a cone = 77/

Surface area of a sphere = 471’

Volume of a cone = %zrzh
Volume of a sphere = g- r

Area of triangle ABC = %ab sinC

Arc length = r@ , where @ is in radians

Sector area = % r*09, where @ is in radians

Trigonometry

a _ b _ ¢

sind sinB sinC

a’ =b*+c* —2bccos A

Statistics

Standard deviation = Zijji 2 _[%J
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1 988x6.32

1 By rounding each number to 1 significant figure, estimate the value of ——.
4 5 £n . Ve s 5 1425

Show your working clearly.

2 Trnangle ABC is a right-angled triangle.

Given that two of its lengths are 11 cm and 5 cm, find two possible lengths for the third side of the
triangle.
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The frequency table below shows the number of books read by a group of students in a month.

Number of books 1 2 3 4

Number of students 9 4 0.6 8 6

(a) Write down the least possible value of x if the mode is 3.

ARSWEF X = oot [
(b) Find the largest value of x if the median is 4.
ANBWEE B, ernonsooensisrisssissiasiinssmindiis [1]
(a) Express 3 780 as the product of its prime factors in index notation.
ARSWER BI8UE vwmmunmsmminonsnss [1]
(b) The lowest common multiple of 3 780 and integer k is 7 560.
The highest common factor of 3 780 and integer £ is 60.
Find the smallest possible integer value of k.
Answer k= .....cooevvvveinireinns [2]
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5  Make x the subject of the given formula L 5 g) T
y X =
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6 Solve the pair of given equations simultaneously.

2x—3y=13,

3x—12y=42.
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7  The speed of gamma rays in air is approximately 2.983x10" cm/s.

(a) Express this speed in metres per second. Give your answer in standard form.

(b) Calculate the time taken, in microseconds, for gamma rays to travel 10 000 metres.
[micro = 107]

8  An apartment is selling at $750 000.
There is a scheme where the buyer is required to pay a downpayment of 15%, the remaining of
which is a loan at a simple interest rate of 4.2% per annum to be repaid in monthly instalments
over 20 years.

Calculate the amount of each monthly instalment.
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9 For a regular polygon with n sides, the ratio of the size of an interior angle to its exterior angle is
72

(a) Find the size of the interior angle.

(b) Find the value of n.

ANSWEE B uamvsmmnimisimmass (2]
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10 A forest reserve of area 225 km” is represented by an area of 36 cm? on a map.

(a) Given that the scale of the map is 1 : n, find the value of .

ANSWET B Snosmvninsasssin i 2]

(b) Find the actual distance, in kilometres, of a trail represented by 2.1 cm on the map.
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10

11  Inthe diagram, O is the centre of two concentric circles.
X and Y lie on the circumference of the smaller circle, while # and Z lie on the circumference of

the larger circle.
WY and XZ intersect at O.

With clear reasoning, prove that triangle WOX and triangle ZOY are congruent.

Answer

.......................................................................................................

.......................................................................................................
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12 Inthe diagram, triangle XYZ is similar to triangle UXS.

X
9 cm
U
S T
20 cm
4
Y

12 cm

Given that US = UX =9 cm, XY = XZ = 20 cm and YZ = 12 c¢m, find the length of SY.
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12

13 (a) Sketch the graphof y= % on the axes below.
x

The point (1, 1) is shown in the diagram.

Answer

[2]

o (1, 1)

v
=

(b) Sketch the graph of y =5" on the axes below.
Indicate clearly where the graph intersects with the axes on your sketch.

Answer

(1]
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14  The diagram shows a right-angled triangle OOR, where OQ =4 cm and P is a point on OR such
that OP =3 cm and PR = 6 cm.

0

4 cm

(0]
3cm P 6 cm .

Express as a fraction in its simplest form,

(a) cos ZQPR,

ANSWET ........ovirreieeirercresesreneeesnnes 1]
(b) tan ZPRQ,
TIEMIBI covcnrncnnto o R RRSS [1]
sin ZPQR
sin ZPRQ
HEWEE: covsavossmmmimnssssonsgamssesivesse s 199018 [2]
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15  The diagram shows a circle of radius 8 cm and centre O.
The tangent to the circle at 7 meets O4 produced at R and OB produced at S.
The area of minor sector O4B is 57.5 cm?, AR = 6 cm and BS = 4 cm.

(a) Show that angle AOB is 1.797 radians.
HAGWBE: - o b S R o A A 8 e o e S e R S o S e AR 78

................................................................................................

(b) Calculate the shaded area.
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16 Jane had a box filled with 8 red pens, 4 blue pens and 6 green pens.
She took out two pens at random, one after the other, without replacement.

First pen Second pen

sk
17 Red
4
6 Green

4 17

9
4 Red

g /

2 Blue q Blue
6 Green
17

i 8
17 Red
3

Green +7 Blue

5 Green
17

(a) Write down the value of p and of g as a fraction in its simplest form.

ANSWEE B susuinvsmmavsnonvinisses usmasssyueins
e O T IO [1]
(b) Calculate the probability that
(i) one pen is blue and the other is green,
AREWEE sesuinpmsumsssasieise [1]
(ii) both pens are of different colours.
ANSWEF ... [2]
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17  The diagram below shows the sketch of the graph y = —* + px + q.
The graph cuts the x-axis at points 4 and B(3, 0).
The graph also cuts the y-axis at point C.
The equation of the line of symmetry of the graph is x =—1.

Ya
C

A B(3,0) ,

/

(a) Write down the coordinates of the point 4.

Answer A(.iiiis R ) [1]
(b) Find the value of p and of g.
ANSWEE® D= csuscssmesrsommsssssosesssissssnronsutosss
= s e (3]
(¢) Write down the coordinates of the point C.
Answer Bl PR ) [1]
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17

Study the pattern below.
1|1 2 |4 /3 9\/416\ b |c
Figure 1 Figure 2 Figure 3 Figure 4 Figure n

(a) Write down the values of a, b and ¢ in Figure 11.

(b) Write down an expression, in terms of n, for a in Figure n.

ANSWEOIE oy T R A RO e S e S A S A B IR
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19

B

The points 4, B, E and D lie on the circle with centre O.

BEC is a straight line and BF is a tangent to the circle at point B.

It is given that AC is parallel to BF, angle ABC = 90° and angle ACB = 34°.
Stating reasons clearly, calculate

(a) angle OBE,

BRBUEY conmmmonmsmansnsmmmams * 2]
(b) angle DEB,

ANEWEY isnsveivinsussasssiisasssisss sisssvssanss % 2]
(c) angle BOD.

ANSWEE ssssvssovsemiomimsinonvsm s, & 11
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20 The diagram shows the map of a garden in the shape of a quadrilateral ABCD.
The scale of the map is 1 cm to 10 m.

(a) Using a pair of compasses and ruler, construct

(i) the perpendicular bisector of 4B, and [1]

(ii) the angle bisector of angle ABC. [1]
(b) A statue S is located inside the garden ABCD such that it is 55 m from D and equidistant

from 4 and B.

Label the exact position of S. [2]

(¢) A pine tree T is located inside the garden ABCD such that it is equidistant from AB and BC,
and equidistant from 4 and B.

Label the exact position of 7. [1]
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21 The diagram shows the speed-time graph of an object over a period of 40 seconds.

Speed (m/s)
4

yx] IR

11

|
|
|
|
|
|
|
|
|
|
I
I
L

10 28 40  Time, 1 (s)

(a) Calculate the deceleration of the object at # = 35.

(b) Find the speed of the object at 1 = 18.
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(¢) On the axes in the answer space below, sketch the distance-time graph of the object and
indicate clearly, on the vertical axis, the distance travelled at = 10, ¢ = 28 and ¢ = 40.

Answer [3]

Distance (m)
h

10 28 40  Time (s)
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22  The cumulative frequency graph shows the distribution of heights of a sample of 240 children from
ABC Primary School.

A
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(a) Find the interquartile range.

(b) It is given that 15% of the students are taller than 4 cm.

Find the value of A.

ANIREY BT i [2]
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23

(¢) The height of 240 children from XYZ Primary School have a larger median and a smaller
standard deviation.

Describe how their cumulative frequency curve will differ from ABC Primary School.

..............................................................................................
................................................................................................

End of Paper
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Answer Key:

1. 60
2 12.1,9.80
3. (@ 10 ®) S
4. (a) 22x3¥x5x7 (b) 120
3
y +9
5, =+
* 18
6. x=2,y=-3
7. (a 2.983x10° by 335
8. 34 887.50
9. (a) 140 by 9
10. (a) 250000 (b) 5.25
11.  OW=0Z (radii of larger circle); OX = OY (radii of smaller circle);
ZWOX = £LZOY (vert. opp. angles) so AWOX = AZOY (SAS)
12. 14.6
13. (@ v (b)
s /
(0 /
OI . o *
3 4 6
4. i == =
14. (a) 5 (®) 5 (c) 3
15. (a) 0.5(8%8=575, 6= iSSE_(.’Z_) ==1.796875=1.797 radians  (b) 244
1 3 w B 104
16. e —= ) ——
(@ p 1 T (d)() o (ii) T
17. (@ (-5,0) ® p=-2,9=15 (c} (0,15)
18. (a) a=132,b=11,c=121 by nn+1)
(c) When nisodd, (n+ 1) is even, product of n{n + 1) is even.
' When 1 is even, (n + 1) is odd, product of n(n + 1) is still even.
So for all values of n, the value of a is even. (shown)
19. (a) 56 (b) 124 (cy 112



20. a(i)

21. (a) 1.92 (b) 163

S G o e e e i

e
-]

Tiae. (s)

22, (a) 8 b) 133
(c) The curve will be shifted to the right and it will be steeper.
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