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Mathematical Formulae

Compound interest

r n
Total amount = P| 1+ —
( 100)

Mensuration

Curved surface area of a cone = zrl

Surface area of a sphere = 4zr?

1
Volume of a cone = gﬂfzh
4 5
Volume of a sphere = gﬂf

. 1 i
Avrea of triangle ABC = Eabsm C
Arc length = r@, where @ is in radians

1 . .
Sector area = Erze , Where @ is in radians

Trigonometry

a b ¢
sinA sinB sinC

a’=b?+c*—-2bccos A

Statistics

Answer all the questions.



1 Arunning route is 42.2 km long and a runner took 4 hours 45 minutes to finish the route.
Calculate the speed of the runner in metres per second.
ANSWET et m/s [2]
1
g12 2
a Simplify | =——
2 (@ plify [ Y GJ
ANSWET o [2]
(b)  5x9*=15x81
Find the value of k.
Answer K= .. ... [3]




3 Given that sin@=0.8211, find the two possible values of &, where 0° < 6 < 180°.
ANSWEr 6 = ... [2]
4 The number A =27 x 511 x 78,
(@) Prove that A is divisible by 245.
A 1T PPN
................................................................................................ [2]
(b)  The number A x k is a perfect square.
Find the smallest possible integer value of k.
Answer K= .. ... [1]

(c)  The number B =25x 3% x 78,
Find the highest common factor (HCF) and lowest common multiple (LCM) of A and
B as a product of its prime factors.

Answer HCF= ..., [1]




5  Zeninvests $42000 at a rate of 1.6% per annum compounded monthly.

Calculate the value of the investment at the end of 3 years.

ANSWEN  § o [2]

(b)

Express x? + 6x + 10 in the form of (x + h)? + k.

Using your answer in (a),

Q) write down the equation of the line of symmetry of the curve y = x* + 6x + 10.

ANSWEE o [1]

(i) Explain why the equation x? + 6x + 10 = 0 does not have any solutions.




()

(b)

Paul is 25% heavier than Mike. Mike is 25% lighter than Oscar.
Find the ratio of the weight of Paul to that of Oscar.

ANSWEL L

Rachel bought 8 watches for $900 each. She sold 4 watches at a profit of 80%,
and 3 watches at a loss of 50%. She kept one watch for herself.

Calculate Rachel’s net profit.

ANSWEE 8




8 A company produces light bulbs. The lifespan, in hours, of 240 light bulbs is tested.

The cumulative frequency curve shows the distribution of lifespan of the light bulbs.
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()

(b)

Use the diagram to estimate

Q) the median lifespan of the light bulbs

ANSWEL e, h

(i) the interquartile range of the lifespan of the light bulbs.

Light bulbs with a lifespan of over x hours can be sold. Only 80 of the light
bulbs tested meet this requirement.

Find the value of x.

ANSWEE X = ottt




9

The diagram, which is not drawn to scale, shows the three lines.

¥
N )
Laih
y+4=0
/C' D
y-x=k 2y +3x =2

(@) Show that k = 1.

Answer:

[1]

(b) Find the coordinates of point D.

Answer D ( cevevene s ) 1




10

10 Write as a single fraction in its simplest form Ty _y+9 .
y+3 3-y
ANSWET oo [2]
11 (a) Factorise completely.
(i) 33x%y + 11xy.
ANSWET oo [1]

i) x¥+x2-9x-0.

ANSWEE o [3]



11

(b) Expand and simplify (x + 3y) (4x — 3y).

Answer

12 A bag contains blue, green and red marbles. There are 3 more green marbles than blue
marbles. Half of the marbles in the bag are red.

Given that the probability of choosing a blue marble is 2£ find the number of green marbles

in the bag.

Answer [3]




12

13 Show that x*(3x—10)+ 2(x* +10x—8)—4 is divisible by 5 for any integer x.

Answer

[3]




13

14  The diagram shows one interior angle of each of the three polygons, A, B and C.
The polygons fit together at the point O.
The interior angle of polygon A is 90°.
The interior angle of polygon B is 130°. '

1 ¢
9

B

Explain why polygon C can be a regular polygon.

Answer

[3]




15

14

The graph shows the average performance score of two companies from year 2011 to 2015.

Average score for Company C Average score for Company D
50 100
40 T —————— 80
30 60 \//\/
20 40
10 20
2011 2012 2013 2014 2015 2011 2012 2013 2014 2015

State one aspect of the graphs which may be misleading and explain how this may lead to a
misinterpretation.

16

@) On the Venn diagram, shade the region that represents P' U Q .

Answer

[1]



15

(b) It is given that

g ={x:x is an integer and 10 <3x+5 < 40},
A = {x: xis divisible by 4} and
B = {x: xis a prime number}.

Q) List the elements in A.

ANSWEE ot [2]

(i) Use one of the symbols below to complete each statement.
e ¢ U < &

17 Sketch the graph of y =—(2x+3)(x—8) on the axes below.
Indicate clearly the points where the graph crosses the axes and its turning point.

¥
>

[3]




16

x> —7xy —5y°

. .. b
Simpli
18 Sty oy

ANSWEL o

19 yis proportional to the square root of x.
If the value of x is increased by 300%, the value of y will be increased by r %.
Find the value r.

ANSW T e




17

20 A concert was held over a particular weekend. The matrix M shows the number of tickets sold
on Saturday and Sunday respectively.

Saturday Sunday

84 51 Children
M=]|135 160 | Adults
72 87 ) Senior Citizens

(@)  The concert tickets were priced at $6 for a child, $15 for an adult and $8 for a senior
citizen.

Represent this information in a 1 x 3 matrix P.

Answer P = [1]

(b) Evaluate the matrix T = PM.

Answer S e [2]

(© State what each of the elements in matrix T represents.

(d)  The elements of the matrix N, where N = QM, represents the number of tickets
sold on each day of the concert.
Write down the matrix Q.

Answer Q= .. [1]




18

21 The diagram shows a figure made up of four identical rectangles.
The length of the rectangle is 7 cm longer than the breadth of the rectangle.
The perimeter of this figure is 138 cm.

Find the area of this figure.




22

19

In the diagram, OAB and OMN are sectors of two concentric circles with the same centre at 0.
0A = OB = 15 cm and angle AOB = 2 radians. The area of the shaded region is 136 cm?.

Find the length of AM.

ANSWEr o cm [3]
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23 The diagram shows a park PQRS and a path PR.
S is due north of P and the bearing of R from P is 018°.
Itis also given that PQ =72 m, QR =45 m, RS =28 m and PR =90 m.

North

() Calculate

(i) angle PSR,

ANSWEE oo,

(i) the bearing of P from R.



21

(b) Show that angle PQR is 97.903°, correct to three decimal places.

Answer
[3]
(c) Find
(i) area of triangle PQR,
ANSWET oo m? [2]
(i) the shortest distance from Q to PR.
ANSWEN o m [1]

(d) A lamp post stands vertically at point Q.

The greatest angle of elevation of the top of the lamp post when viewed from a point
along PR is 8°.
Calculate the height of the lamp post.

ANSWEN .o m [2]




22

24  OWXY is a parallelogram. P is a point on WX such that wp = gVW .

YX =5a+4b and OY =10a—5b.

W P X

5a+4b

0 10a— 5b Y Q

(@) Find YP interms of a and b.

ANSWET o, [2]

(b) Qison OY produced such that OY : YQ is 5: 2.
Show that QX and YP are equal vectors.

[3]



(©)

Find the value of

23

area of triangle PXY

area of triangle OPY

Answer

End of Paper



