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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
_4
Volume of a sphere = Errr

Area of triangle ABC = ;—ab sin C

Arc length = 70, where 6 is in radians

Sector area = %rze , Where 0 is in radians

Trigonometry

a b c

sind sinB sinC
a® =b* +c* —2bccos A
Statistics

2 fx

Mean = ——

2f

Standard deviation = \/ ):Zf;: = [é—?] |




Answer all questions
A bag contains 7 red marbles, 5 blue marbles and 3 yellow marbles.

(a) A marble is chosen at random and then replaced.
What is the probability that it is a red marble?

*
5 B

Answer ...........’...

[1]

(b) How many more blue marbles must be placed in the bag so that the probability

of choosing a blue marble would be % ?

B4 {
T - = M
150 &~

Answer 5A1°r32[2}

The graph below shows the total number of pizzas sold by a pizza restaurant between
2018 to 2021.

Number of

pizzas
A

12000

10000

8000 » Year
2018 2019 2020 2021

Explain how the graph above may be misleading.

Answer: ....... Tl‘l?_,\{t,ﬂ'l(,a\ ..... G\NBPM\&VNTSTW ..... & IDMZCfO g
The numbes ok pizes for year 200 looks hke B

Lo twia of Jolf but it s net Arae- 2]
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3 The sine of an angle is 0.7654.
Give two possible values for the angle.
Answer LMC‘ “or ) 30' 2]
B\ B!

4 The speed of a space shuttle is 28 000 km/h. The distance of the Moon from the Earth
is approximately 3.84x10° km. Calculate the time taken for the space shuttle to reach
the Moon from Earth, giving your answer in hours and minutes.

S
3-§4 xto
>§ 000
5
> )3 T \f\
Answer ‘3 h L,'B min [2] M
5 x =13 is a solution to the equation x* + kx —15 = 0, where k is a constant.

(a)  Show that k=2. [1]

Answer: L)_)L-t- k[}) -16 ={) Bl

(b)  Find the other solution of x.
Wt A4S =0
(=3)Guts) =0 Ml
LEY ¢ -5

Answer x = #SM [2]




The stem and leaf diagram below shows the math exam scores of students in Class A.

Stem Leaf
5 2 2 5 7 8
6 2 3 5 5 6 9 9
7 0 0 0 0 1 4 5 9
8 1 6 7
9 2 5
Key: 9 | 2 means 92
Find
(a) the mean score,
1355
—— }0))* [QX&L’T)
19
Answer :)’OD-Q,] [1]
(b) the median score,
AnswerrSl ...... [1]
(c) the modal score.
ANSWEF ..vveeeviririeeanns B' ......... [1]
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7

In Singapore, Mr Lim pays $2.80 for one litre of petrol.
On a visit to America, he paid 8.40 US dollars for one gallon of petrol.

(a) Given that 0.74 US dollar (USD) = 1 Singapore dollars (SGD),

find the amount that Mr Lim paid for the petrol in Singapore dollars
on his visit to America.

Answer ]\35‘5[ SGD [1]

(b) Given that 1 gallon = 3.785 litres, is petrol cheaper in Singapore or America?
Justify your answer with workings clearly.

11-35 136
2135
= 300 Sum/]

M

1-3-%0 =020

answer: .. PEA02).. .. cheapes.. 0. Sngagent. by 3020 A




(@

(b)

(©)

(d)

Express 540 as a product of its prime factors.

Answer 5. . D T [1]

Written as a product of its prime factors, 168 =2’ x3x 7.
Find the highest common factor of 540 and 168.

Answer ...........

Find the lowest common multiple of 540and 168.
Leave your answer in index notation.

Find the smallest positive integer value of n such that 168~ is a perfect cube.

ARSWEF .oveveerrrveiacirieiinrsiannns [1]
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3 p—
9 @ (@ Calculate —'2342413 and write down the first 5 digits.
Answer...:%..(.).:.?.}.g.I.ﬁ ..... B‘ ..... [1]
(i) Correct your answer in part (a)(i) to 3 significant figures.
Answer ?)O”'O%\ [1]
(b)  Arrange the following numbers in order of size, starting with the largest.
4 g vn endes
0, 3, 4B, -1 Mit Ay Fpaitings in
-0 333 AL AN pangs
3
Answer 'ﬂ'l)-‘s ; 3 ; HD‘ ; 0L [2]
10 (a)  Simplify 2x+5)> —-3(x~2).
b S
A %o 125 = 4b M1
Y+ T3 H
Answer J(“-T:hk ....... l ..... (2]
(b)  Factorise 2ax—6a+3bx—9b

Fa(3=3)+3b(n-3) Mi




11 The first five terms of a sequence are 2, 5, 8, 11 and 14.

(a) Write down the next two terms in the sequence.

Answer ............... N ie— [1]

(b) Find an expression for the nth term of the sequence.

(©) Is 61 a term in this sequence? Explain your answer with clear workings.

Sn-\ = b
Inz= bx

n=ox

Answer: ST”(LTNV&]NG{"\,‘)V‘.o"'&qrn‘f%(f,
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10

(a) Express x> —6x+11 in the form (x—a)> +b where a and b are integers.

1
Answer (1-3)—")‘: [2]
(b)  State the minimum value of x*> —6x+11. 2 X

Answer ........... 9— &\ ...... [1]

(©) Sketch the graph of y =x* —6x+11 on the axes below, indicating clearly the
turning point, x-intercept(s) and y-intercept (if any).

Y =1 byt

wave @ R
\shapc,

(‘5/ 2) *V-"m‘ﬂzpm\ﬂt ) B‘
9v- MTU‘&LPT
> X

[2]
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13 (@ Solve 2x—1< ’%8 < x+3 and represent your solution on the number
line below.
In- ¢ )E:;--E 7&.—;/‘-6 T B g
G -2 A+ ¢ Ath & )t b
T Ao 24
N K3y xzx

.. o L 3'\"3

. PR lL}iQ
W
| C

|
| Y
-1 0 1 2 3 3 4

v

A

[4]

(b) Hence, state the largest prime number that satisfies the inequalities in part (a).

Answer ...........

1]
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14 Mr Lim is considering between banks 4 and B to invest $50 000.
(a) Based on Bank A4’s calculations, his money will grow to $54 636.35 after

three years, compounded annually. Find the interest rate at which his money
will compound annually in bank 4.

S% b3b-35= 50000(\1L)3 M\

loo
Sub36-35 3
. = (1 3)
Co o0 °
e
S¢L3-3S r
’ﬂ ""_S';':;-;o- - )T —l;—o M]

r = IOO(-S@;;} '\>
=3 A

Answer.5 % [3]

(b)  Bank B offers an investment product which pays simple interest at
2.5% per annum for three years. The bank will also offer a sign up bonus
of $1000. Determine which Bank he should invest in,
justifying your reasons clearly.

(50000)(2.5)3)
l-= (o0

= 3350

logp + 3150 =¥3S0

Y350- bt3L-35 = 11365

he will eamn DY LS ot

Answer: Bank B DECAUSE (s i NN B I R veaseiians
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15 4 cm on map A represents an actual distance of 120 m.

(a) Express the scale of the map in terms of 1 : n.

ban ' 12000em M

Answer 1 : ZXXN..AL

(b)  The perimeter of a pond on the map A4 is 24 cm.
Find the perimeter of the actual pond.
Give your answer in kilometres.

lemt 0-03)a, Mi

Answer ....... D}ll"\ km [2]

(c) A building takes up an actual area of 0.108 km?.
Calculate this area on map 4.
Give your answer in cm?.

lepm®™ ' 0-0009 cp,™ M

Answer ...... ' l O ..... ‘M cm? [2]
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16 In the diagram below, BCD is a straight line.
AB=18 cm, BC=24 cm, AC=30 cm and CD = 10 cm.

A
30
18
B 24 c 10 D
(a) Show that triangle ABC is a right-angled triangle. 2]
Answer: ,
1 1 1
AC = %0 A+ BC = 1§ +2Y N
V) - Q00 ]
Stnwe AC = AR+ B(f, b7 the Lonvene o A
pythagomy thm AABL Ts a right - ang\ed A .
(b)  Find the exact value of sin ZACD.
3
= B
Answer .......... 5 ................. \ [1]
(©) Find the exact value of cos ZACD .
Answer ....... _5 ......... B | ..... [1]

(d)  Calculate the area of triangle ACD.
= (30)(10) 57 LALD
TGouals) M

Answer qo&‘ cm? [2]




17 (a)

(b)

(©)

(d)

15
LBAC~ B

Construct the triangle ABC in which AB = 8 cm, lemth ALz B\
ZBAC =100° and AC =7 cm. The line 4B has been constructed for you.

(hi) Bl

(bii) B)

(2]
On the same diagram, construct
@) the perpendicular bisector of 4B, (1]
(i)  the angle bisector of ZBAC. [1]

Given that the two bisectors meet at P, measure and write down the
length of PB.

b2 B) .

Answer ........... m [1]
The region Q, within the triangle ABC, is nearer to 4 than to B and [1]
nearer to line AB than to line 4C. Mark a possible point, K,

such that X lies in the region Q.
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(@)

)

16

It is given that y is inversely proportional to the square root of x.
It is known that y =12 when x=4.

(i) Find an equation connecting y and x.
K

Y=, M
k=2t

(i)  Find the value of y when x=9.

Answer y = .....c.oodeviiinii o

(iii) Find the value of x when y=6.

6_1_‘*,
—H Mmi

b=t

Answer x = HDA‘ 2]

m is directly proportional to n*.
It is known that m =6 for a particular value of n.
Find the value of m when n is doubled.

2
mzln” Mgy () () M1
= bm

Answer m = J’q’ A"
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19 (a) Given that 27* =729, find the value of x.
X 2
2 =3
Answer x = :L [2]
(b) Simplify 3/8x°y~ x3x, giving your answer in positive index.
6 -ay3
(8 Y )T X
2 =3
= 1xy T XA .
=3 b
Z bx Y —3
Answer 3 [3]
(c) Sketch the graph y =3 on the axes below, indicating clearly
the x-intercept(s) and y-intercept (if any).
Y
r 3
L&
Y=3%
/ |
> X

[2]
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20 The diagram below shows the speed-time graph of a car over a period of ¢ hours.
Speed (km/h)
A
30p-------- T )
I I
] ]
| ]
1 ]
] I
I ]
] 1
I 1
| |
S é '7 » Time (h)

(a) Find the acceleration of the car during the first 2 hours.

30-0
—— =15
My A\
Answer ........ ! I; ............ km/h?[2]

(b)  Given that the deceleration after 7 hours is 20 km/h?, show that ¢ = 8.5 [1]
Answer: 30
30> }-5 B

1415=§5

(c) Find the average speed of the whole journey.

Dist  ~ Lyqoxa Totel Dz 301150 4225
2
(0-2)
N N7/ = 202§ M
Dist - SDXS Av 'SP - *2-5
(2-%) 35
=150

13-8/ 135 A

9]

AR ¢ & T
(3-55) = ?
pHES

\f
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ANSwWer ........ccoveeenanen km/h [2]
(d) On the axes provided below, sketch the distance-time graph of the car for the
first 8.5 hours of the journey, indicating the distance travelled on the vertical
axis clearly.

[
Distance (w)
3 | I I
30)-5 I E :
180 - i : i
: : i
30 . : |
5 2 7 8:5 » Time (h)
[3]

B for each Pq(‘i
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