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MATHEMATICAL FORMULAE

Compound interest

Total amount=P| 1 + Lj
100

Mensuration

Curved surface area of a cone =7zr/

Surface area of a sphere = 477

Volume of a cone = % ar*h

Volume of a sphere = % zr’

Area of a triangle ABC = %ab sin C
Arc length =76, where 6 is in radians

1 .. .
Sector area = — >0, where @ is in radians
2

Trigonometry

a b c

sin A sin B sin C

a* =b*> +¢*> —2bc cos A4

Statistics

Mean

2 f

> A B (fojz
2 f 2 f

Standard deviation




1

Simplify ——+ 4’“_82.
2-x (x-2)
5 4x-8
+ 2
2-x (x-2)
5 4(x-2) 5 4

=— + = or = -
x—2 (x—2) 2—-x 2-—x

Answer

2 Rearrange the formula to make p the subject.

_6p2—1
P

pr

Answer



3 Factorise the following expressions completely.
(a) Sm+2n—mn—10
Sm+2n—mn—-10

:S(m—2)+n(2—m)

:(S—n)(m—Z)

Answer
(b) x> +4xy—9+4y°
x> +4xy+4y* -9
:(erZy)2 -9
:(x+2y+3)(x+2y—3)
Answer



4

The product of two numbers, x and y, is 6300 and their highest common factor is 6. Given
6 <x <y, find the value of x and the value of y.

6300=2>x3*x5*x7
x=2x3x7=42
y=2x3x5>=150

ANSWEFr X = e

3
AN

.o [ 49x7) 2 . : PR
Simplify = , leaving your answer in positive indices.
y

3

49x4 _5 _ y24
' 343"




(a)  Express —x* —8x—19 in the form of —(x+p)2 +q.

—x>—8x-19
=—(x+4)" -3

Answer i

(b) Hence, on the axes below, sketch the graph of y = —x* —8x—19.

y
Answer

[2]




Andy places an order for some polo shirts that come in three sizes S, M and L.
The ratio of the number of polo shirts S: M =3 : 8.

The ratio of the number of polo shirts §: L=15: 2.

There are 306 more polo shirts in size M than L.

Find the total number of polo shirts ordered.

S:M S:L
3:8 5:2
15:40 15:6
S:M:L
15:40:6

Total = (&j (61)
40-6

=549

ARSWEF e

Solve 27 x6=96.
27 x6=96

27 =16
p=4

ANSWer — P= ..o,



9

Solve the inequality x—6<3x—-17 <32 —-4x.

Show your solution on the number line below.

x—6<3x-17<32-4x

3x-172x-6 3x—-17<32—-4x
)CZSl x<7
51ﬁx<7
2
Answer
Answer

[1]

v

<+ O



10

The cash price of a refrigerator is $2499.
The hire-purchase price of the refrigerator is $2999.

The hire-purchase price is a deposit of 25% of the cash price plus 24 equal monthly
payments.

Calculate one monthly payment.

Remaining amount = 2999 — (2499)(0.25) =2374.25
2374.25

Monthly Instalment = =98.93

Answer 8



11 Michael deposited some money into bank A which pays a simple interest rate of 3% per
annum for 18 months.

If he had deposited the same amount of money with bank B, which pays a simple interest
rate of 2.5% per annum for 24 months, he would receive $500 more in interest.

(a) Find the amount of money he deposited.

P(25)(2) PE)(15) _

100 100
P =100000

Answer S o, [2]

(b) Find the amount of interest Michael would receive if he were to deposit his money
into bank C which pays a compound interest of 1.9% per annum compounded every
6 months for 24 months.

4
A =100000 1+£
200

=103854.49
1 =3854.49

Answer S o, [2]



12 The number of university graduates for the year 2000 and year 2020 are represented by the
chart below. Statistics has shown that the number of university graduates in year 2020 is
doubled the number of university graduates in year 2000.

A

Number
of
Graduates

o

2000 2020

» Year

Explain how the above chart may be misleading and suggest a possible way to improve the
chart.

The area of the picture for year 2020 is more than twice the area of the picture for year
2000, which might mislead people into thinking that the number of graduates in 2020 is
more than twice that of year 2000.

1. Replace with bar graphs of equal width and the height of bar of year 2020 twice the
height of bar of year 2000.

2. Replace year 2020 picture with two identical 2000 pictures, and stack the two pictures
on top of each other.



13 The vertices of 4 and B are (-3,8) and (7,2).

The line BC is parallel to the x — axis.
The area of triangle ABC is 12 square units.

C B (7,2)
X

(a) Find the coordinates of C.

1

L(b)(6)=12

b=4

C(3,2)

ARSWEr o,

(b) Find the exact value of cos ACB.

AC = /(67 )+6’ =632

cos ACB = L —ﬁ

N2 2
Answer



14 Find Za+/4b+ Zc+ Zd.

Za+ Zc=60° (exterior angle)
Zb+/d =180—-60—-48
= 72°(exterior angle)
Za+2Zb+Zc+Zd =60+72
=132°



15 PQORS is a parallelogram. PM is perpendicular to OR and M is the midpoint of OR.

PS = 8.8cm and angle PSR = 67°.

Find the area of PORS.
P
8.8
67°
S R
tan 67 = %
4.4
PM =4.4tan 67
Area = (4.4tan 67)8.8
=91.2

Answer



16

The first four terms of a sequence are 1, 5, 9 and 13.

(@)

(b)

(c)

Find an expression, in terms of 7, for the nth term of the sequence.

4n-3

Answer o, [1]

Find an expression, in terms of #, for the (n + 1)th term of the sequence.

4(n+1)-3
=4n+1

Answer

Explain why the difference between the squares of two consecutive terms is always a
multiple of 8.

(4n+1) —(4n-3)

=16n" +8n+1—(16n" —24n+9)
=32n-8

=8(4n-1)

(4n - 1) is an integer and since 8 is a factor, the difference is always multiple of 8.



17

x° 50°

(@)

(b)

Using the information shown in the diagrams, write down and simplify two
equations in x and y.

Answer

x+2y=130
3x+3y=540-81-148-47
x+y =288

Solve these equations to find the value of x and of y.

x+2y=130 —(1)
x+y=88 -(2)
()-(2).y =42
x=46

Answer x=

[3]



18

(a) In a company of 120 workers, the ratio of female worker to male workers is 2 : 3.

Female Male
Full time p q
Part time 9 r
20% of the workers work part time.
Find the value of p, of ¢ and of 7.
r=(120)(0.2)-9
=15
p= (120)@ g
5
=39
q=120-9-39-15
=57
Answer  p=..ooiiiiii
= e
o

(b) The annual salary of a particular male worker is $85000 in 2023. His salary in 2023 was

12% higher than in 2021. Find his annual salary in 2021.

85000

1.12
=75892.86

Answer



19 The diagram shows two sectors OAB and OCD with centre at O. OB is 15 cm and CD has an
arc length of 5 cm. The ratio of area of sector OCD : area of ABDC is 16 : 65.

A
C
5
o D B
(a) Find angle COD in radian.
Mtd 1: Mtd 2:
AOCD _E
AOAB 81 AOCD _E
oD |16 Aoss 81
0B \81 CcD _ 16
oD 4 AB N8l
15 9 D 4
2 AB 9
OD=63 AB=11.25
COD=—- cop =123
62 15
3
=—rad
4



Mtd 3:
Let XCOD =6 and OD =r.

5
r=—
0
2
sy,
26 _l6
2 65
1(15)29—1(5j 0
2 2\ 0
25
20> _16
25_25 65
2 20
25 16
22560%* =25 65
g =2
16
Q:Erad
4

Mtd 4:

Let £COD =6 and OD =r.
5

0
Area of sector OAB = %(15)2 6= %e

=

Area of sector OAB = gxgﬁ

2
_200,
9

2

15 -2

216 9
929

16
H:Erad
4



20

(b) Find the area of the shaded region.

Mtd 1:

Az%(lS)(6§jsini—l(6§j

4 2
=34.082-16.667
=174

Mtd 2:

()

Let & = perpendicular height of 4 to OB

h= 15siné
4
=10.22

A :%[6§j(10.22)—%(62

=174

3

()

ARSWETr oo cm? [3]

In this table, p is inversely proportional to ¢>.

p 0.08 0.5 b
q a 4 2
Calculate the value of a and of b.
k
05 = 4—2
k=8
a=10
b=2
Answer a=
b=



21 (a) A river with an actual length of 1 km is represented on a map with a length of 8§ cm.

Find the map scale in the form 1 : n.

8:100,000
1:12500

Answer [1]

(b) A forest is represented by an area of 200 cm? on the map. Calculate the actual area of
forest in square metres, giving your answer in standard form.
1:125
1:15625
200:3125000
3.125x10°

Answer m? [2]



22

A triangle XYZ is shown below.

Answer

(@)

(b)

(©

Construct
@) the perpendicular bisector of X7, [1]
(ii)  the bisector of angle XYZ. [1]

Mark clearly a possible point which is inside the triangle, equidistant from X and Y,
and nearer to YZ than XY. Label this point P. [1]

The point M is such that angle YZM = 100° and XM = 5 cm. Find the two possible
positions of M and label them M; and M>. [2]



23

ABCD is a square and angle EDC = angle ECD = 55°.

A

\55°

55°

Prove that triangle AEB is an isosceles triangle.

Mtd 1:

Since LZEDC = ZECD = 55°,AEDC 1is an isosceles triangle, ED = EC

ZADE = Z/BCE =90°—-55°=35°

AD = BC (sides of sq)

AADE = ABCE (SAS)

.. AE = BE,AAERB is an isosceles triangle

[4]



Mtd 2:

Let P be the foot of the perpendicular from £ to DC.
Since ZEDC = ZECD = 55°,

= AEDC is an isosceles triangle,

= EP 1 DC,

= DP=PC

Let EP extended to cut AB at Q.

Since ABCD is a square and EP extended to QO on 4B,
ZAQE = ZBQE =90°

AQ = BQ }

EQ is a shared side for AQAE and AQBE,

AQAE = AQBE (SAS)

- ZLQAE = ZOBE
= AAEB is an isosceles triangle.

Mtd 3:

Since ZEDC = ZECD = 55°,

= AEDC is an isosceles triangle

= E lies on the perpendicular bisector of DC.
Since ABCD is a square,

= E lies on the perpendicular bisector of 4B.

Let Q = foot of the erpendicular bisector of AB from E.
= AQ = BQ and LAQE = XBOE

EQ is a shared side for AQAE and AQBE ,}

AQAE = AQBE (SAS)

. ZQAE = ZOBE
= AAEB is an isosceles triangle.



24 (a) A container is made from a hemisphere and cylinder. 12

The container has a diameter of 12 cm.

The container is filled with water such that the total surface
area of water in contact with the container is 1207.

Find the volume of water in the container, leaving your

- -~

answer in terms of 7. )

27(6”)+27(6)(h)=1207
T2r+127h =120
h=4
2 3 2
Vol = 57[(6) +7r(6 )(4)
= 1447 +1447
= 2887



(b)

height of 20 cm. Calculate the depth, d, of the empty space.

Mtd 1:

h=~20-12% =16

1
V., :Eﬂ(122)(16)—288ﬂ

1.

=7687 —288xr
=480x

=3—(1
7687z( )
=13.7
Mtd 2:
h=~20*-12*> =16
r_4
12 16
r:id
4
1
—ﬂ(lzz)(16)—§7z(r2)(d):2887r

Answer d=

All the water in the container was poured into a cone with diameter 24 cm and a slant

A

24

\ 4



25 The diagram shows the speed-time graphs of a car and lorry traveling along the same road in
the same direction. Both vehicles begin their journey from the same starting point.

The lorry accelerates for 30 seconds and then travels at a constant speed of 20 m/s.

The car accelerates at a uniform rate of 0.5 m/s? from rest.

A
Car
Speed
20(-------------- L
(n/s) : o
30 Time, 7 (s)
(a) Find the speed of lorry at 12 seconds.
20
Speed = —(12
P 30 ( )
=8m/s
Answer o, m/s [2]
(b)  Draw the distance-time graph of the lorry for 0 <# <50s.
Answer [2]

A

700--

Distance

(m)

300-

» Time, 7 (s)




(c)

Find the time taken for the car to meet the lorry.

Mtd 1:
1
V of car= —t
2

Dist traveled by car = %(%t} (1)

Dist traveled by lorry = 300 +20(7—30)
1(1

—| = =20(¢)-300

(L )er=2000

%tz —20t+300=0

t=60 or t =20(rej)
Mtd 2:
Car
Speed 5 I L
ws A : ‘ oy
S
IS
30 %o Time, £ (s)
<
1
V of car= —¢
2

Whenv = 20, %t=20:>t:40
Area of region A =%(40—30)(20):100
. 11
Area of region B = —(—t]t
212
1(1
—| =t |(z)=100
(3]0

> =400
t=20

Time taken 40+ 20 =60

Answer



