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Mathematical Formulae

Compound interest

Total amount = P(l +_r_
100

Mensuration

Curved Surface area of a cone = 7rl

Surface area of a sphere = 477

Volume of a sphere = %nr’

Avvd of tingle ABC'= %ab SC
Arc length =78 , where € is in radians

Sector Area = % ¥’ , where @ is in radians

Trigonometry

a b &

sin 4 - sin B B sinC
a’=b*+c*—2bc cos A4

Statistics
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1 Elly’s height is 1.61 m and Adela’s height is 1.73 m, measured correct to three

significant figures.
Find the greatest possible difference in their heights in metres, correct to three
significant figures.
7 . m [1]
2 Sharp rise in number of new
A Housing Board Build-To-Order (BTO) flats
17+
Number
(in thousands)
% | = =
2019 2020 2021
Year
Explain how the line graph above may be misleading.
Answer
................................................................................................ [1]
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3 Simplify (2x2 )3 +4x, giving your answer in the form of ax”", where a and n

are rational numbers.

4 Given that 9172.05=(9x10°)+(1x10%)+(7x10)+(2x10°)+(5x10*) , write
down the values of g and of b.

5 Write as a single fraction in its simplest form 2 :
1-x* x+1
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6
A B
P
plH C
/Q
R

ABCD is a square and 4Q is perpendicular to PR.
PQOR and ADR are straight lines.
DO:DC =12

Show that triangle DQR is congruent to triangle CQP.
Give a reason for each statement you make.

Answer

(2]
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7 Use factorisation to solve the equation.

2h* -11h-21=0
Answer h = ........cooen. ¢ [2]
8 Amapisdrawntoascaleof 1:n.
The actual distance between two points X and Y is 2.8 km.
On the map, they are 4 cm apart.
Find the value of .
AIREE B missaimimmssens [2]
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9 Solve the inequalities x < %4 g2x-1.

10 The acceleration, @ m/s%, of a particle is inversely proportional to the square of
its distance x metres from a fixed point.
The distance of the particle is reduced to 0.5x.

Find the ratio of the acceleration to the original acceleration.
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11 POSR is a parallelogram.
The coordinates of P, Q and R are (0,2), (6,8) and (10,2) respectively.
Find area of the parallelogram POSR.

o

12 Sketch the graph of y =(x+4)(10—x) on the axes below.

Indicate clearly the coordinates of the points where the graph crosses the axes
and the maximum point on the curve.

" g

ﬂl

A4

(3]
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13 In the diagram, A4 is an obtuse angle such that sin 4 = %

Leaving your answer as a fraction, find the value of

(@) sin(180°-4),

AnSWer ........coiiiiiiiiiiiiiiii,
(b) cosA.
HIRER ocscsc iR ST
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14 The diagram shows a quadrilateral PORS.

S
R
On the diagram,
(a) construct the perpendicular bisector of SR such that it meets PO
at point Z.
Mark and label Z. [2]

(b) measure and write down the size of angle PZS.
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15 (a) Factorise completely 5pr—2ps—5qr+2gs.

(b) Given that p# g, find the value of = when 5 pr—2ps—5qr+2gs=0.
S
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16 Written as a product of its prime factors,

p=2'x3*x7" and g=3x7"x11

(a) Find the smallest value of x and y for which p is a multiple of 21.

AR BB ceeesmmernnan P & s

(b) Explain why 33g is a perfect square.

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

.........................................................................................
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17 v
F 9
CarB
I
Speed H
I
(m/s) 5
11 p-===--s + Car A
1
I
: R
0 2 9 Time (7 seconds)

The diagram shows the speed-time graph of two cars, A and B.

Car A, starting from rest, accelerates uniformly for 2 seconds until it reaches a speed
of 11 m/s.

It then continues to travel at constant speed.

2 seconds later, Car B starts from the same point as Car A.

(a) Find

(i) the acceleration of Car A when =1,

(ii) the distance travelled by Car A for the first 2 seconds.

(b)  Car B accelerates uniformly from rest.
It overtakes Car A when t=9 seconds.
Find v, the speed of Car B when it overtakes Car A.
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18 &={integersx: 2<x<13}
A = { prime numbers }
B = { multiples of 4 }

C ={ factors of 12 }

List the elements in

14

(@ B,

T Y. [1]
(b) AnNB',

v . [1]
(© (4uUB),

AREEFE & o TSR [1]
d BnC.

ARSWEE® ossugminsrammmmminiosnoiusenions [1]
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19 The number of blue, white and black masks Julian has is in the ratio 3 :4: 5.
After exchanging 30 black masks for blue ones, the ratio becomes 9 : 10 : 11.

Find the number of blue masks Julian has now.

20

«—— Scm = 6Scm —>

The diagram shows two geometrically similar cup and saucer sets.

The diameter of the smaller saucer is 5 cm.

The diameter of the larger saucer is 6.5 cm.

A coffee shop sells the smaller cup of coffee at $1 and the larger cup at $2.

Calculate which is a better buy.
Explain your answer.

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

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

................................................................................................. [4]
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21 The matrix below shows the results of three baseball teams in a series of competition.

Win Draw Lose

5 3) Gratitude
R=| 3 8 7 Respect
9 4 4 ) Compassion
(a) A win gains 3 points, a draw 1 point and a loss 0 point.
Represent this information with a 3 x1column matrix P.
Answer T Y [1]
(b) Evaluate the matrix RP.
Answer S [2]
(¢)  Explain what your answer to (b) represents and state the name of the winning
baseball team.
E T TR T v —
......................................................................................... [1]
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22 The diagram shows a sketch of the graph of y=-10+2x.
The line crosses the axes at P and Q.

9 4
A /
5 0 > X
P
(a) Find the coordinates of P and Q.
Answer P( ................ § Heiissiiisite, ) :
Ol R ) [2]
(b) Calculate the length of the line joining P to Q.
BERIEE i e B S units  [2]
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23 North

Goat

6 m

The diagram shows a goat tied to a pole at 4.
The length of the rope attached to the goat is 6 m.
A is due west of the centre of the circle, O.

(a) Measure the bearing of the goat from 4.
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(b)  The circle represents a grass patch of radius 4.5 m.
Find the probability that the goat is in the grass patch.
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24 The cumulative frequency graph below shows the weight of 240 students in a school.

r 3

240 /
200
>
Q
8
=
£ 120
o
&
=
i
§ 80
40
50 55 60
Weight (kg)
Use the graph to find
(a) the number of students with a weight greater than 55 kg,
ABSWBY . oisiimmnervine mssnsamsssesnsis
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(b) the interquartile range,

(c) the median.

It was discovered that the weighing machine used to measure the weight of the
students was faulty.

The weight of each of the students was supposed to be 5 kg more than their recorded
weights.

(d) Explain how the cumulative frequency curve of the corrected weights will
differ from the given curve.

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

.........................................................................................
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25 The first four terms of a sequence are 5, 9, 13 and 17.

(a)  Write down the 8th term of the sequence.

(b)  Find an expression, in terms of », for the nth term of the sequence.

(¢)  One term of the sequence is 205.

Find the value of n for this term.

e R T [1]

(d) Explain why 50 is not part of the sequence.

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

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