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Mathematical Formulae

Compound interest

Total amount =P| 1+ r
100

Mensuration

Curved surface area of a cone = zrl

Surface area of a sphere = 4ar®

Volume of a cone = %M’Zh

4
Volume of a sphere = §m3

Area of a triangle ABC = %absin C
Arc length = ré@, where @ is in radians
1 2 - - -
Sector area = Er 6, where @ is in radians

Trigonometry

a b ¢
sinA sinB sinC

a’ =b%?+c’—-2bccosA

Statistics

D
> f

2 2
Standard deviation = \/ sz); _(&j

Mean =
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3

Answer all the questions.

6.56
Calculate 4[13.5° - ——
0.37

ANSWEL .ovniiiie e [1]
Simplify
@  3x’x4y°.

ANSWEL .oveiieiiie e [1]
(b) 3(2x-1)-5.

ANSWER ..o, [1]
Factorise completely 2x° —13x° +6X.

ANSWEL .ovniieiii e [2]
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4 Thesine of an angle is 0.6, find the two possible values for angle.

Answer X= ............... O X= i, ° 2]
5 A class of 12 boys and 8 girls took a test.
The girl’s marks were 3, 6, 7, 8,9, 9, 10 and 10.
(@) Find the mean mark for the girls.
ANSWEN .ot mark [1]
(b) The mean mark for the boys were 8.0.
Find the mean mark for the whole class.
ANSWEN ..ovviieieiiiee e, mark [2]
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6 (3 The number 12 ZSOxg is a perfect cube. p and q are prime numbers.

Find p and g.

Answer

(b) xisanumber between 700 and 800.
The highest common factor of x and 12 250 is 250.

Find the smallest possible value of x.

Answer X =

D=
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7 Given that 81 x9*=27 . find x.

ANSWEL .oveiniiii e [2]

8 Raj has 120 one-centimetre cubes.
He arranges all of the cubes into a cuboid.
The perimeter of the top of the cuboid is 20 cm.
Each side of the cuboid has a length greater than 3 cm.

Find the height of the cuboid.
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T:27r\/E
Y

Rearrange the formula to make g the subject.

ANSWEN 0 =.iniiiiiiiiiiiee e, [3]
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10
Scale: 1 cm to 5 km

North

In the scale drawing, R is the centre of a rock bed, A is a ship and B is a port.
The line AB shows the ship’s course.

(@) Measure the bearing of B from A.

(b) The rock bed covers a 25 km radius.

If the ship were to stay on course, state the distance at which the ship will first hit the
rock bed.
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11  The table below shows the amount of time spent playing online games by a group of children

in one particular week.

Time (h hours) Frequency
0<h<2 4
2<h<4 9
4<h<6 15
6<h<8 13
8<h<10 7

10<h<12 2

@ ()

Calculate an estimate of the mean time spent playing online games that week.

.............................. hours [1]

(i)  Explain why this is only an estimate of the mean time these children spent
playing online games that week.

(b) Calculate an estimate of the standard deviation of the time spent playing online games
that week.

L ] hours [2]
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12 Solve the simultaneous equations.

X_¥Y_
4 2
3x=19+4y

You must show your working.

ANSWEE X = e
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13 (a) Factorise 5xy—20y.

ANSWEL .oveiiiiie e [1]

(b) (1) Use set notation to describe the shaded region.

ANSWET . eenieii e [1]

(i) On the Venn diagram, shade the region which represents AUB'.

Answer

[1]
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()

(b)

12

A bag contains black, blue and yellow balls.
A ball is picked at random from the bag.

5
The probability that the ball is blue is 5

2
The probability that the ball is yellow is E

Find the probability that the ball is black.

ANSWEN ..o,

Another bag contains 10 red balls, 7 white balls and 8 blue balls.

A further n white balls are added to the bag.
2
The probability of picking a white ball is now g :

Find the value of n.

Answern=..................
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15 A

B C D

In the diagram, BCD is a straight line and BC : CD = 3 : 5.

Calculate the area of triangle ABC as a percentage of the area of the triangle ABD.

ANSWEL .ovneiiii e % [2]

16 xandy are related such that x is inversely proportional to the square of y.
If y is increased by 400%, find the percentage change in x.

[Turn over



14

17 The numbers 1 to 100 are arranged in a table as shown below.

1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20
91 92 93 94 95 96 97 98 99 | 100

A L-shaped shaded frame can be placed around various numbers throughout the table.

Ln is used to refer to the shaded frame that is drawn around a particular number.
For example, L2 refers to the shaded frame shown above drawn around the number 2.

(a) State the largest L.

Answer n =

(b)  Write and simplify an expression, in terms of n, for the sum of the numbers in Lh.

Answer

(c) Explain why the sum of the numbers is always a multiple of 3.
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15

8.4

-

B 5 C

In the triangle ABD, AC is perpendicular to BD.
Angle ADC =48°, AC=8.4cmand BC =5cm.

Calculate
(a) angle ABC,

(b) AD.

48°
D
ANSWEL L.ovntieiii e, °[2]
ANSWEL ..ovviitiii e cm [2]
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19  Solve the equation X*+5x-16=0 by completing the square.
Give your solutions correct to two decimal places.

Answer X=............... OF teivririnnnnn. [4]
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17

. 3
In triangle ABC, angle ABC = 90°, BX = 2XC and sin ZAXC = E

Express as a fraction in its lowest terms,

(@ tan ZAXB,

ANSWET ..ovneeiie e [2]

(b) tan ZACB.

ANSWEL ...iveie e, [2]
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21  The diagram shows a regular hexagon P and a regular n-sided polygon Q.
Polygon Q has an exterior angle of 18°.

Find the sum of angles a, b, ¢, d, e and f.

ANSWET ..., ° 4]
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19

A, B and C are points on the circle, centre O.
DE is a tangent to the circle at A.

Angle AOC =4x° and angle ACB=x°.

Find, in terms of x, the following.
Give a reason for each step of your answer.

(a) angle ABC,

(b) angle BAE.

Answer

Answer
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23 A vaccine was introduced to a virus in an experiment.

The number, N, of virus t hours after being introduced to the vaccine is given by

N =vx0.9*,
where v is the amount of vaccine introduced.

(a) After 1 hour, the number of virus has decreased to 81 000.

Find v.

ANSWEN V = .. i, [1]

(b)  Find in terms of k, the number of virus when 0.81' =k .
Answer N = ..., [1]

(c) Find the decrease in the number of virus after 2 hours as a percentage of the number of
virus at the beginning.

ANSWEL .ot % [2]
(d)  Which of these diagrams represent the graph of N against t?
N N N N
@) @) @) @]
Diagram 1 Diagram 2 Diagram 3 Diagram 4

Answer Diagram ..................c.ooiininnn [1]
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24 (a) Underline the following ratios that are equivalent to the ratio a: b.

Answer
1 1 3. .3
= a’:b 3a:3b a+l:b+1
b a
[2]
(b) John and Sam each have an amount of money.
The ratio John’s amount : Sam’s amount = 6 : 2.
John gives Sam $13.
The new ratio John’s amount : Sam’s amount = 2 : 5.
Find how much money John has now.
ANSWEr $ ..o [4]
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The diagram shows triangle ABC and parallelogram BDEF.
FE bisects angle DEC and angle FEC = x°.

(a) Find angle ECF in terms of x.
Give a reason for each step of your answer.

...................................................................................................... [2]
(b) Show that triangle AED is similar to triangle ECF.
0T
...................................................................................................... [3]
(c) State another triangle that is similar to AED and ECF.
Answer Triangle ...............oooeeinil. [1]
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23

A baking school offers beginner, intermediate and advanced baking classes on weekdays and
weekends in August this year.

The matrix B shows the number of participants attending the baking classes in August.

beginner intermediate  advanced

22 20 9 weekdays
8 10 11 weekends

B=

(@) The fees for the beginner, intermediate and advanced baking classes are $30, $40 and
$50 respectively.

Represent the class fees by a 3x 1 matrix F.

Answer F = [1]

(b) Evaluate the matrix C = BF.

Answer C = [2]

(c) State what the elements of C represent.

Answer
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(d)

24

In September, there were a different number of participants attending baking classes.
The number of participants attending beginner classes decreased by 20%.

The number of participants attending intermediate classes increased by 10%.

The number of participants attending advanced classes tripled.

Calculate the percentage increase in the total amount of fees between the August and
September classes.

ANSWEL .o % [3]




