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Mathematical Formulae

Compound Interest

Total amount = P [1 + L)
100

Mensuration

Curved surface area of a cone = 7rl

Surface area of a sphere = 477

Volume of a cone = %ﬂrzh

Volume of a sphere = gmﬁ

Area of triangle ABC = %ab sinC
Arc length = r@, where @ is in radians

1 .. .
Sector Area = 5 r*@ , where 6 is in radians

Trigonometry

a b c

sind sinB sinC

a’=b>+c*—2bccos A

Statistics

_LF
Mean—?

Standard Deviation = \) Zzﬁ; 2 = ( %Jj: ]
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3

Answer all the questions.

A set of numbers is given below.

7, -4, 259, 0, 49, =«

List all

(a) integers,

Answer ....... Oqu,—q' ......... [1]

(b)  irrational numbers.

D
Answer ”ﬁ-.. TC ............. ..... [1]

Show that (37 —1)2 +8is a multiple of 3 for all integer values of n.

Answer

(3n-1)"+8

Qn*-23n)C1) +1 +8 @
= an*-6n+9
= 3(3n>-2nt3)

Since there 1s.a factor of 3 for the. expression / he exprescion 1S
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3 A local bubble tea shop wants to promote their sales growth. They present the weekly sales
with this chart.

Bubble Tea Sales

4940

4920
4900
4880
4860
4840
4820
4800
4780
4760

Week 1 Week 2 Week 3 Week 4

The manager sees the graph and comments “Wow! This shop’s sales are skyrocketing!”
Using mathematical evidence, explain why this conclusion is not accurate.

Answer

Sinee, e y-axis does not start from zero, the increase is exagggm[gﬁd

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

vt 1 38 actwally not vevy significart - @D

4 Three of the interior angles of a hexagon are 115° each while the remaining angles are x°,
(2x+45)° and (x+10)°.

Find value of x.
30115°) + 20+ (9 t4E%) H(Z HI0)° = (6-2)x180° (M)
3450+ 4x°+55° = 120°
bx° = 320°
x =80

Answer x=....... 8’0 . . ......... 2]
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Mr Toh bought a car at the beginning of 2025 at $297 550. Each year, the value of the car
would decrease by 10% of its value at the start of the year.

Mr Toh wished to know what the value of the car would be at the end of 3 years. He asked
his daughter and niece to help out to work out the value.

Value of the car at the end of four years:
Niece’s answer : $241 015.50
Daughter’s answer : $216913.95

Between the daughter and the niece, who is correct on the value of the car at the end of three
years? Justify your answer and show your working clearly.

Total amount = 297 850 (l —-'-'0-96-)3 @

= 216913.95

Answer .. KLU GNIEL L. is correct. [2]

*=3y =2 find the value of > .

5 4 ¥y

If

t(x-3y) =Y
Lmng =5y

by =11y ()

RRIAL

]

N selpt




Five students took part in a spelling bee.
It is given that the mean score of the 5 students is 7 points, the modal score is 5 points and
the median score is 7 points.

Write down the scores obtained by each of the five students, given that each score is an
integer.

8

Factorise completely 27+ 6—mn—3m.
Ante- mn -3m

= 3(nt3) —mnt3) (D

= (a-m)(nt3)

(a-m )(m%)

Answer .......%! a ....................... [2]

A Luxury Express Coach travelled 320 km.
It covered five-eighths of the distance at 80 km/h and took 2 hours to travel the remaining
distance.

Find the average speed of the coach in km/h.
Time taken (Qoun/h) = %x 320

g0
= 250 @)

Ay cpeed = 320
k.5h

= L
71 km]h 13 @®
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10 Two similar prisms, made of the same material, have masses 135 g and 320 g. The surface
area of the smaller prism is 40.5 cm?.

(a) (D Find the ratio of the volume of the smaller prism to that of the larger prism.

MB VB
léi. 27 64

% Answer W - % ......... [1]

(ii) Hence, find the surface area of the larger prism.

L. %

;ga T ®
s (3

>
Ae =
(b)  Find the cost of painting the larger prism if it costs $48.60 to paint the smaller prism.

(3

,Az. .
4360 9
$86-40

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




11 The bearing of Q from P is 072°.
R is due south of Q and QP = RQ.

(a)  Find the bearing of P from Q.
W
Bearing - 180" 012°
= (08°

(b)  Find the bearing of P from R.
L&RP = [80°-12°

2
- 54 @)
Bearing = 3b0°- 094°
= 306°

Answer

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

.................................
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12 A bag contains 80 chocolates, some of which are milk chocolates, some are dark chocolates,
and the rest are mint chocolates. The probabilities of drawing milk chocolate and dark

chocolate are % and % respectively.

(a) Find the number of mint chocolates.

Pmint) = |-5-%

ANSWEF  syspmmarmsmicusisummssmswonm 2]

(b)  If p mint chocolates are removed from the bag so that the probability of drawing a

mint chocolate from the remaining chocolates becomes 27—5 , find the value of p.

P(mint) = 4¢-p

30-p
q1 - _44-p
v go-p @

b60-1p = 1100-35P
18p = 540
p =30

Answer p=........0..0 oo [2]
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13 The sum of the digits of a two-digit number is 8. The ten’s digit is x and the unit’s digit is y.
(a) Form an equation in terms of x and y.
Answer ........ X-r5=8 ..... . [1]

(b)  Ifthe digits are reversed, the new number is 10 more than twice the original number.
Form an equation and show that the equation is 8y —19x=10.

A"QW"""Cloy tz) =Nloxty) +10 @) £al
loy —23 t+z -20x = 10
8y - 2 = 10 (shown)

ARG g i g LAY

(c) By solving the simultaneous equations, find the original number.

x+g= 8 ®
-1ax 8y =10 —@

fom @D, 2 = 3y -®
suv @ in @

~1a(8-y) 18y = 10 thus onginal number s 26.
~153 +14y +8Y 40 10
3—'g = 162
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In the diagram, TSR is a straight line, 7S = TP, UT is parallel to QOR, angle UTP = 41°,
angle QPS = 88° and angle QRS = 43°.

(a) By stating the reasons clearly, find angle PTS.

LPTS = 180°- 4/°-43° @WH\A WWPO*‘H_M\»U*

= ° Gnt- ¥, ut I/ RR )

(b)  Ashley claims that the angle POR is 90°.
Do you agree with her? Justify your answer by showing the relevant working.

Answer
LT3P =180°-9p° ,
2 2L LPAR = 3bp - (88°41%8°+43°)
= 472° (isos A). =q°-
ZPSR = 180°- 42°
= 133°
l.disagrec.as. 4paR = . @) . _
L2]
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15 (a)  Express x> —6x+11 in the form (x+a)2 +b.
2
x:-6xtll = Cvc—g’)l’f”‘("g‘) @

= (x-3)+2

3
Answer (1*3)"'2 ...... [2]

(b)  Sketch the graph of y =x* —6x+11. Indicate clearly the y-intercept and the
coordinates of turning point.

Answer [2]

furning pf:(g,z)
W -interigpt= 11.

shape of curve (+uwowrect side).
y-intere pt ¥ 4urhing pt.
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16 In the diagram below, BCD is a straight line.
AB=12cm, BC=16 cm and AC =20 cm.

A

20
12

Find the exact value of

(@)
cos ZACD,

Cus LACD = — S LACB
. -16
20
. -
5 Answer 5 @ [1]

@

-
-

(i) tan ZBAC.

tan LBAC =

Wke o|F
Wl
@

Answer

Find angle ACD.
SInZACD = SINLZACB
= 32

5
Zhcp = sin-' (2) @
_ o (r€)) .
= 36.869° ok (180°-36.84°)
|43' '30 Answer

I43.1°

(b)

W\
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@

(b)

©

14

Solve the inequalities —%x <7<L2(7-x).

—

It or Fa01-2)

-3 x<2l F<IH-2x
x 7-3 -1 <£-2x
@ >3
L @
L -3<L x < 5'2': Answer -5<x£32 ........

Represent the solution in (a) on the number line below.

Answer

a8

-3 0 33

Hence, state the prime number(s) that satisfy —% x<7<2(7-x).

[1]
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18 A rectangular piece of metal plate has dimensions 180 cm by 240 cm.

Written as the product of prime factors,

180=2%*x3*x5
240 =2*x3x%x5

(@)  The rectangular metal plate is cut into small identical squares of the largest possible

length. Find

(i) the largest possible integer length of each square,

HCF = 2%x3x5
60

Answer .....

(i) the number of square metal plates formed.
180 240
No-oFSquare metals = ( 6o ) "(Z.?)
=12

Answer .....

(b)  Find the smallest possible values of p and g, given that

180p=4°,
where p and g are positive integers.

2*x3*x 5 x p

1]
O

. P=5
Q= 2x3x5
=30

Answer p =
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19 The figures in the sequence below are made from square tiles.

The number of square tiles and the perimeter of the figure in the first three figures of the

Figure 1

Figure 2

sequences are tabulated in the table below.

(a)

(b)

©

Figure 3

Figure Number Number of Perimeter of the
(n) square tiles (s) figure (p)
1 1 4
2 3 8
3 5 12

Find an expression, in terms of n, for the nth term of the number of square tiles.

ANSWEF coseaivsswmsamsmmisissaamie bassass [1]

Which figure is made from 307 square tiles?

2n-1=301
2n = 308
h=|54

Answer Figure wcosiadivsmsioasian . . n

Is it possible to have a figure in this sequence with a perimeter of 94 units?
Explain your answer with clear reasoning.

Answer
4‘}’] = Q4'

h=da3.5 @

Since n s not a positive integer thus it is Vot possible .

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

...................................................................................................
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@

(b)

17

. 1 !
The diagram shows a sketch of y = Ea”l, where a is a constant.

The graph passes through the points (0, 1) and (g, 8).

y M
—————_'—-/
o > x
Find the value of a and of g.
4
- 9H
=2 g=40")
H
lb=3%
gt =3
Answer a=
q —

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

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

Water is being poured at a constant rate into an empty container.
It takes k seconds to fill up the empty container to the height of 4;.

It takes another 3 seconds to fill up the container.

Sketch the graph of how the height of the water (%) changes over time ().

Answer

[2]
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21 It is given that the force (F units) between two particles are inversely proportional to the
square of its distance (x units) between them.

(a) It is given that F = 4 when x = 3, find

(i) the equation connecting F and x,

k_
F-= _p
1=
k=3¢ @
Foze ®
*F= )%' Answer ............... — .................. [2]

(ii) the value of x when F = 0.36.
0. 36 = x:

2-100 @

v = 10 or -10 (riy) ()

Answer ............ 10 e, [2]
(b)  What happens to the force when the distance between the two particles is doubled?
F = _E__J_
Q)
" =
Fe Gz *

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

...................... A e ekt i treres A iy A s e [1]
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22 A map is drawn to a scale of 5 cm is to 2 km.

(a) Express the scale of the map in the form of 1 : n.
map : scale
Sem : 2km
lem : 0.4km (WD
lem : 40000¢m

I 40000
Answer 1 ... . N

(b)  The length of a river on the map is 70 cm. Find the actual length of the river in km.

Aclual = T0X0-4
= 38w

(c) Find the length of the river, in cm, on another map with the scale of 2 cm to 10 km.

Longth - (2810)X 2
= b-bm.
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B

4 2cm D
In the diagram, angle AED = angle ABC, AE=5 cm, AD =2 cm and 4EC = 4B.

(a) Show that triangle AED is similar to triangle ABC.
Give a reason for each statement you make.

Answer
LAED = ZRBCQIven) ; LEAD= LBAC Comwon) @)
- By AP Similanty . aRED IS Smilar to aRBC.  AD
................................................................................................ [2]
(b)  Hence, by letting EC = x cm, find the length of 4B.
AB =42
AE _Ap
AB  AC
5 2 @ - AB = 4‘(8—%)
4‘L 5"'1 = 33._‘3_
W/1ox = 8x
3x=29
L
x -84 (M 235 ®)
cm [3]
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24 The coordinates of two points 4 and B are (8,—5) and (4, 10) respectively.

(a) Calculate the length of the line 4B.

Lengtn= | (8-w>#(-5-100*
= Dy
= 15524
= 15-Bemits

Answer ...t IR A

(b) Find the equation of the line AB.
gyad 10 F5

4-9

v ®
4—

=-15 Xx1tcC

T Y=-Z
0= -15%tC @

C= a5 =-12 25
) Answer ...... (5 ....... 4. Jt . f .......... 2]

\

A third point C (p ,5’) lies on the line 4B. Calculate the value of p.
PRER 5
pes
-0 = -15
2P

SESR 5. @

Answer p=...... ¥ ciiieiininnnn

(©)
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25 The diagram shows the speed-time graph for the first 7 seconds of a journey.
A
A
speed
(m/s)

v

15 T

<o
S SR

Time . 7 (seconds)

(a) Find the deceleration when ¢ is 8 seconds.

deceleratiov = jf,-

"’%M,S2

ANSWEF susviverssmenisssianee s oo nv/s? [1]
(b) Given that the total distance travelled is 126 m, show that 7'= 25.

Answer [2]

Tohol distavce = .;}(ws)(eﬂ L (r-152013) @

36 = 66 +6 (T-15)
60 = 6T-90
150 =6T

- T=4a5 (shown)-
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(¢) Find the speed when ¢ = 22 seconds.

gradienf= 13

10
=)-amfs *
v
9
V= 2-4m|s-
®
Answer .............. 8 4 ......... m/s [2]
(d) On the grid below, draw the distance-time graph for the same journey.
Answer [3]
- Distance (m)
4 i !
126 -  — '

v

Time, ¢ (seconds)

End of Paper
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