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Mathematical Formulae

Compound Interest

Total amount = P| 1+ .
100

Mensuration
Curved surface area of a cone = 7r/

Surface area of a sphere = 4m/?

Volume of a cone = %nrzh
4
Volume of a sphere = 3 nr

Area of triangle ABC = %ab sin C

Arc length = 76, where @is in radians

1 .. .
Sector arca = 2 r*6, where @is in radians

Trigonometry
a b ¢
sind sinB sinC
a’>=b*+ c* —2bc cos A
Statistics

Mean = %Jj:

Standard deviation = \/ ZZ:f; _ { %J; J
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Answer all the questions.

Write the following numbers in order of lengths, starting with the largest.
48 48

, 48, — 48 x 10*

1000 10

4 4

8 s 485 _84, 48 X 104

1000 10
0.048, 48, 0.0048, 480000

3) (2) “) (1)

4 48 48 .
Answer: 48 x 107, 48, —r — B2 (B1 for at least 2 in correct order)
1000 10
ZITIOVVET  cieiiereeisereroeioeinnss S Teeviieeiiieieiiisveresesies S veeveeiieeiiieeiiiteeeies S seeieieesiiiieeviteeeies LA]

largest

By rounding each number to 1 significant figure, estimate the value of
0.87x547
0.498

Show your working.

0.87x547  0.9x500
0498 05
= 900 Al

M1 (At least 2 correct roundings)

Answer ... [2]

Find the largest integer x satisfying the inequality —5x > 36.

x< 30 Ml
x<-17.2
Largest integer = —8 Al

Answer X =........cccciiiiiiiin... [2]
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B2 for all 4 correct
/ lines drawn

B1 for 1 to 3 correct

line drawn
Draw an enlargement of this trapezium using a scale factor of 1.5. [2]
The first five terms of a sequence are 9, 16, 23 and 30.
(a) Write down the next two terms in the sequence.
37, 44 Bl
Answer ............ s e [1]
(b) Find an expression for the nth term of the sequence.
Tn+2 Bl
Answer ... [1]
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Majority of the Customers like Brand X shampoos

% 260

2 1

S

s 240 +

S

=]

= 220 +

=

E 200

4 Brand X Shampoos of
Shampoo the other

brands

Bryan went to a supermarket to buy shampoo. He saw the above poster on a noticeboard
and decided to buy Brand X shampoo as he saw that Brand X shampoo is twice as popular
as the other brands.

Explain with calculations why Bryan was misled by the poster.

Answer .| 260 +230=1.13, not 2 times. B1

The vertical axis did not start from zero, that enlarged the differences

............ between the heights of the bars and gave misleading visual impact to the | [2]

viewer. Bl

Given that a = , make b the subject of the formula.

C

abc=2b-1 M1

b(ac-2)=-1 M1

b= -1 or b= ! Al
ac—2 2—ac

Answer p= .. [3]
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(a) Construct the angle bisector of angle BCD. 1]

(b) Construct the perpendicular bisector of AD. [1]

(¢} E is the point of intersection of the biscctor of angle BCD and the perpendicular
hisector of AD. Measure the angle AER,

LAES R e

Angwer
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Rope 4 is 1.26 m and rope B is 84 cm.

(a) Find the ratio of the length of rope A4 to the length of rope B.
126:84=3:2 B1
Answer ..o e [1]
(b) Rope B is cut into three pieces in the ratio 2 : 3 : 5.
Find the difference in cm, between the lengths of the shortest and the longest piece.
10 units = 84 cm
1 unit = 8.4 cm Ml
5-2=3 units=8.4cm x 3
=252 cm Al
Answer .o cm [2]
10 Solve the following equation, giving your anwers correct to 2 decimal places.
(x+5)(x—-6)=9
¥’ —x-30-9=0 Ml
x’—x-39=0
2
L —EDEJED’ -40)=39) M
2(1)
e 1£157
2
x=06.76 or —5.76(2d.p.) Al
Answer X =......cciiiiiiiiiii [3]
[Turn over
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Solve the following equations

(@ 5x-3=9,

S5x=12
x=24 B1

Answer

1
4x-2 5

5(3x+4) = 1(4x—2) M1
15x +20 = 4x — 2
11x =22

x=-2 Al

Answer

12

Factorise the following algebraic expressions completely

(@ Swx+7wy—15xz-21yz,

=w(Sx+7y)-3z(5x+7y) Ml
=(5x+7y)(w-32) Al

Answer

(b) 5y°-17y+6.

=(Gy=2)(y-3) B2

Answer
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9

The table below shows the tax rates on chargeable income for the year of assessment

2024.

Chargeable Income Tax Rate Gross Tax
Income (%) Payable ($)

First $20,000 0 0
Next $10,000 2 200
First $30,000 - 200
Next $10,000 3.50 350
First $40,000 - 550
Next $40,000 7 2,800
First $80,000 - 3,350
Next $40,000 11.5 4,600
First $120,000 - 7,950
Next $40,000 15 6,000

Mr Fong’s annual income was $113 400. He donated $100 to Community Chest and he
was entitled to the personal relief of $16,000.

Chargeable income = annual income — donation — total personal relief.

Calculate
(a) Mr Fong’s chargeable income.

(b)

=$97300

Chargeable income = 113 400 — 100 — 16 000
B1

Answer $

the amount of personal income tax that he needed to pay.

Tax payable = $3350 + $17 300 x 11.5% M1
=$3350 + $1989.50
= $5339.50 Al
Answer $............

4045/01/PRELIM/2024
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10

B

The diagram shows the position of 3 towns 4, B and C. The bearing of B from 4 is 110°
and the bearing of C from A4 is 070°. AC = 26.3 km and BC = 19.8 km.

Find

(a) angle ABC.

ZCAB=110° - 70° = 40°
sin ZABC _sin 40 M1
26.3 19.8
sin ZABC =1 63 x26.3
/ABC = 58.628°
=58.6° Al
Answer ..., ° 2]

(b) the bearing of C from B.

The bearing of C from B =180°+ 110 ° + 58.6° M1
=348.6° (1 d.p.) Al
Answer ..o, ° 2]
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2
3
15 (@ Simplify [ 2mé j xm", expressing your answer in positive indices.
n

3m™ ’
n

32 -6
22—mlz><1 M1 for at least 1 index law used correctly
n
9
4m°n" Al

(b) pis directly proportional to g°.
If g = 0.4 when p = 8, find the value(s) of ¢ when p = 0.5.

8= kx0.4?

8+04°=k
k=150
When p =0.5,
0.5=504"

p= kq*, where k is a constant.
Sub g=0.4 and p =8:

Ml

A1l (A0 if negative answer is omitted)

Answer q =
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(i) Express x° —12x—10 in the form of (x+ a)2 +b . Find the values of a and b.

¥’ —12x-10
=x'—12x+6>-6"-10 Ml
=(x—6)*—46

a=-6, b=-46 Al

Answer
(i) Hence, solve x* —12x—-10=0.
x*—12x—-10 =0
(x—6)’—46 =0
x—6=1+/46 M1
x= 6i\/%
x=12.8 or -0.782 (3sf) Al
Answer

a =

X =
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The sketch shows the quadratic curve of y = k(x + 2)(x + 12) .

t

12 —2\0 >
\—24
(a) Find the value of £.
—24=k(2)(12) Ml
—24=24k
k=-1 Al
Answer k=................. [2]
(b) Find the coordinates of the maximum point.
Line of symmetry: x = %: =7 Ml
y =—=7+2)(-7+12) =25
Max point = ( -7, 25) Al
Answer  (............ e )y 2]
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18 The scale given on a particular map is 1 : 250 000.

(a) The length of Singapore river is 1.28 cm on a map.

Find the length of the actual length of Singapore river in km.

Map scale=1cm : 2.5 km MIl

Actual length of Singapore river

=2.5km x 1.28

=3.2 km Al

Answer ...l
(b) The area of Singapore is 734.3 km?.
Calculate the area on the map in cm?.
Area scale = (1 cm)? : (2.5 km)? M1
=1cm?: 6.25 km?
Map area of Singapore
=7343+6.25
=117.488 cm? (accept 117 cm?) Al
Answer ...
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Points A, B, C and D lie on a circle, centre O. L0OAD = 32° and ZBOD = 166°.

Find the following angles, give reasons for your working.

(a) ZBoA
ZBAD =166° + 2 (£ at centre = 2x/ at circumference) M1
=83°
/ZBAO =83°-32°=51°
ZB0OA =180° — 51°x2="78° (£ sum of A) Al
Alternate method:
ZAOD = 180° — 2x32° (£ sum of isosceles A) (M1)
=116°
ZB0OA =360° - 116° — 166° (Zs at a point) (A1)
Answer ... ° [2]
(b) «BCD
ZBCD = 180° — 83° (£ in opp segment) MIl
=97° Al
Answer ... ° [2]
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v

b
[
.

N

On the above grid, 4 is the point (-2, —1), B is the point (6, k) and C is the point (4, 2).

(3)  Find the value of k if the gradient of the straight line joining 4 and B is %

k=3 BI

Answer k=.....................

(b) Write down the equation of the straight line joining 4 and B.

AnSwer ..o
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(¢) Calculate the length of AC.

AC = /(=2-4)* +(-1-2)* Ml
=45
=6.71 units Al
Answer ... [2]
(d) On the grid above, draw the graph of x+y=3. [1]

(e) From your graph, state the intersection point of the line AB and x+ y =3.

@2, 1) Bl

Answer (............ y e ) [1]
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E D
ABCDE is a regular pentagon.

(a) Prove that AABE is congruent to ACBD.

Answer
______________ AB = BC, AE = CD (sides of a regular pentagon) M1
______________ /BAE = ZBCD (angles of regular pentagon) M1
______________ .. AABE is congruent to ACBD (SAS) Al
(b) Calculate
(@) /BAE,
LBAE=W= 108° B1
Answer ...
(ii) /ZEBD.
ZABE = (180—-108)° + 2 (base angles of isosceles A) M1
=36°
= /CBD
Z EBD =108° —36°x 2
=36° Al

Answer ...
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