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Mathematical Formulae

Compound Interest

r n
Total amount= P{1 4 ——
100/

Mensuration
Curved surface area of a cone = mwrl

Surface area of a sphere =4 mr?

Volume of a cone = —;~7tr2h

Volume of a sphere = g-nr3

1
Area of a triangle = 3 absinC
Arc length = @, where 81is in radians

Sector area = %rze , Where @is in radians

Trigonometry
a b c

sind sinB sinC

a?=br+c¢c?—-2bccos A

Statistics
f

Standard deviation =

]
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Answer all the questions

1 Express the ratio 3% kg : 450 g : 3x10° g in its simplest form.

%:0.45:0,3 Ml

220:27:18 Al
Answer ...220...:...27... : ...18.... [2]

2 Given that x is 35% of y, find the value of -52-5 , eXpressing your answer as a fraction in its
y
lowest terms.
x=0.35y
22035 Ml
y
E = EX 0.35
50
, 7
AnsweRS . covveei = iiiiiaennn [2]
50
3 If 10” =2 and10” =3, find the value of 20" .
: \3prar 103”’
0P = Tor M
2}
=§’ or 2"2"‘ f Al
3 3
2
Answer ......... 8 or2—........... [2]
3 3
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4 Simplify 5a® ~(3a—2b)".
5a* - (3a-2b)
=5a*-(9a* ~12ab + 4b* M1

=5a*-9a* +12ab ~ 4b*
= —4q* +12ab- 45> Al
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Answer ...... —4a® +12ab—4b* ......... [2]
5 Write as a single fraction in its simplest form —~———+—1£.
x—
—4 1
T T
x -4 x-2 .
= - + ! M1
(x—2)(x+2) (x—Z)
_ A+x+2
(x—2)(x+2)
. 2+x
(x—2)(x+2)
(x+2) Al Answer ......... .. [2]
(x+2)
. . 2x _x 1
6 Solve the inequality x—~5<—<—+—.
5 25
x—w5<2'ﬁ %‘Esi_;.l
5 25
Sx=25<2x 4x < S5x+2
3x<25 22 Ml
x<—2—§- 01'8i : 5\41
3 3
1
-2<x<8= Al
3
Answer ... ~2<x<8—......... 3]
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-2
Solve the equation @—) %125% =25% .
f1y? :
(g] %1257 =+/25*

555 =({5")§ Mt

2433 =x
2x==2
x=~1 Al

(@) Madeline deposited $6 000 into a 3-month fixed deposit which pays a simple
interest. If she receives a total amount of $6 013.50 at the end of the 3 months,

what is the rate of interest per annum?

3
6000(12)‘(-13]
100

. 13.50x100

6000%| =
(3]
=0.9% Al

13.50 = Mi

R

Answer ......... 09.....c..... % [2]
(b)  Another bank offers an interest rate of 0.6% per annum, compounded monthly.
‘What would be the total amount that Madeline receives, correct to the nearest
dollar, at the end of 3 months if she were to put the $6 000 in this bank?

0.6

T=6000{1+12% | Ml
100

=6009.00
=$6009 (nearest $) Al

Answer$...6009................ [2]
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9 u is inversely proportional to the square of .
(a) Sketch the graph of u =;2; .
Answer: LA [1
L
\\\‘v
f\_\\
0 -t
(2) Find the percentage change in  when ¢ is tripled.
_k
= —[2“
k
Answer ......... ~88.9 ... % [2]
10 These are the first four terms of a sequence.
5020 45 80
2 3 4 5
(a)  Write down the next two terms. B2
Answer ... ... 25 s eeeras _I_§_(l [1]
6 7
(b)  Find an expression. in terms of », for the nth term of this sequence.
: Bl
Answer ............. LA [1]
n+l
(¢  Explain why 71-1% is not a term of this sequence.
3 1139 . . . 3
Answer 711—6— = 6 since 1139 is not a multiple of 5, 71— cannot be a term.
.............................................................................................. [1]
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11 The exchange rate between pounds (£) and Singapore dollars () is £1 = $1.86.

The exchange rate between Singapore dollars ($) and enros (€) is $1 = €0.62.

Megan is comparing day tour packages on a website.

Paris 2-Day Tour €280 per person

London 2-Day Tour £280 per person

Megan claims that the tour package in Paris costs less than the four package in London.
Is Megan’s claims correct? Justify your answer with calculations.
Answer [2]

Costof tour in Paris

£1=51.86 e 280
€1=$=$1.61 Bl . 'V"d.s‘z
. =451.61 Bi

Since it costs less to buy €1 compared COSt Qf;ogr ?‘n Ligndon

to £1, it would be cheaper ¢ the t ~S8L.86x250

o £1, it wo ¢ cheaper to go on the tour ; ~$$52080 BI

in Paris. B1 : It costs S$69.19 less in Paris than in
| London.
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12 @ @ Express 1008 as a product of prime factors, leaving your answer in index
notation.

1008 |
336 |
12 |
56
28

F-Y

N

Answer 1008 =...2*x3* x7

ool

fn

.

.

.

.

.

:
—
fowey
tod

(ii) p and g are numbers such that ¢ is a prime number.

Find the values of p and ¢ such that 1008p is the smallest possible cube.

q
1008p 2x3x7p
q q
=25x3?
p=2"x3=12
q=1 B2
Answerp=...... 12...,9=...... Teeennn. 2]
() The lowest common multiple of x and 1008 is 2° x3%x5x7. Find the smallest
possible value of x.
x=2"x5=160
Answerx=.......... 160......... 1]
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13 @ @O Express 4—2x—x"in the form a ——(x + b)2 .
4-2x—x*
= —(xz +2x+12 —4412)
= —(x + 1)2 +5
=5~(x+1)’
Answer ...... 5—(x+1)2 ......... [1]

@ii)  Explain, without solving, why there is no solution of x when

4-2x—x*=6.

Answer [1]

The maximum value of 4—2x—x"=5, hence there are no solution of x

when 4-—2x—x*=6,

(b) Using part (a)(i), solve the equation x*+2x=8.
x*+2x=8
—x*—2x=-8
—x*-2x+4=—4
5-(x+1)"=-4 Mi
(x+ 1)2 =9
x+1=43
x=2orx=-4
A2
Answerx=_....2..0r.....~4...... ... 3]
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14 The graph shows the total mass of food waste collected around a particular neighbourhood

at the end of each given year.

200

Yo
th
[=]

100

Mass of Food wastes
(million tonnes)

50

0 1960
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Answer [1]

(a) State one misleading feature of the graph.| (b) Explain how this feature affects the

reader’s interpretation of the graph.

Answer [1]

It is not clear if the height or the area of
the image is used to determine the mass of

food waste collected.

The widths of the icons are not the same.

The height and the area of the image
is not proportional. The readers may
think that there is more than 200%

increase in mass from 1960-2000.

Not Accepted
1) The title is biased.

2) The images are of different sizes/inconsistent.—> You will need to elaborate further.
3) The horizontal axis does not show all the years.
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15 The following diagram represents the stem-and-leaf scores of sixteen students who took
a Mathematics test.
2 |1
3
4
5 (4566789
6 (k9
7 113569
g8 |0

Key: 2 | 1 means 21 marks

(a) If the median mark is 62, find the possible value of k.

59+m
2
mm2(62)—59
=65

=62

Answerk=......... Seeeenns e 17

(b)  Explain why the mean may not be appropriate average to use to summarise the
results of the Mathematics test.

Answer [1]

The mean is not appropriate as there is an outlier (21 mark) which will deerease

the mean /skew the mean value.
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16 In the diagram, C is the point (30,15}, 4 is a point on the y-axis and B is a point on the

x-axis.
¥\
C
A
B b .
0} 15 x

(a)  Given that the equation of the line 4B is 3y+x=15, find the length of 4B.
A(0,5),B(15,0)

AB=\[(15-0)* +(0-5)’
=15811..
=15.8 units

Answer ... 158 ... ... units [1]

(b)  Find the equation of the line which passes through C(30,15) and is parallel to the

line 4B.
1

me=——
1
y-15=—5(x—-30)
1
y=—»§x+10+15

1
=——x+25
7 3
1
Answer ......... ¥ =—~-§x+25,............. [1]

(¢) IfABCD is a parallelogram, find the coordinates of D.
D(30-15,15+5)
=D(15,20)

Answer D (.....15...,....20....) [1]
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17 (@

Use the Venn diagram to answer the following.

()  Listall the elements in the set (4UB)NB".

Answer {.....3,5,8.ccccciiiiiieninnnn 3 [N

(if) Fill in a set notation symbol to complete the statement below.

Answer {3,5,8} c.cccc...Cueeenn. A1

(b)  Use set notation to describe the shaded region.

Answer ...........YUX' ... [1]

Methodist Girls” School Mathematics Paper 1 Sec 4 Preliminary Examination 2021

PartnerinLearning
484



BP~485

Page 14 of 23 For

Examiner’s
Use
18 Triangle POR is a right-angled triangle with PQ = 10 cm, QR = 6 cm and ZPRQ =90°.

M is a point on PR such that 11MR=5PM .

R

6 cm

P 0

10ecm

Find, giving your answer as a fraction in its simplest form, the value of

(1) tan ZMOR,

MR = 2 PR
16
= i\/102 -6
16
=25cm M]
tan ZMOR = —2—5
SERN
12
5
Answer ............ —eeesvasens [2]
12
(b) cos LPMQ,
c0s ZPMQ = —cos LZRMQ
__ 25
2.5 46
S
13
Answer -2 1]
...... T RRRMARES
© area of APOM
area of APQR
11
Answer ............ — e
n T [1]
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19 The diagram shows an inverted hollow paper cone with a base of radius 7 cm and a

height of /2 cm. The cone is filled with water, represented by the shaded region, to a

depth of %h cm.

The internal surface area of the cone is 106 cm?.

Find the surface area of the inside of the cone that is in contact with the water.

2w

106
4=
=11.77717...
=11.8 cm® (3sf) Al
Answer .............. 11.8.....cm? [2]
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20 AB is an arc of a circle with the centre O, L40OB = %radians and O4 =5 cm.

AC is parallel to OB and BC is an arc of a circle with centre 4.

Al
| 93

5 cm

0 Kl

(a) Find the length of arc BC.

AB=+5%+5%* =50 cm

ZLCAB = —E—radjans

BC=\/§5({:~) Ml

=5.5536...
=555cm (3sf) Al

M1 for either 4B or LCAB

Answer ......... 5.55........ cm [3]
(b)  Find the percentage of the figure OACB that is not shaded.

Area of OACB =-;~(5)(5)+%:(\/§('1)2 (%) =32.1349..cm® M1
lyz 5Y

Percentage of figure not shaded =4 " »100% Ml
32.1349...

=61.1016...%
=61.1% (3sf) Al

Answer ....... 61.1.......% [3]
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21 The cumulative frequency curve shows the weekly expenditure on home deliveries of
160 households from Block #.
Lo 60 L
“g‘ ’ " nE A Lo
R ins ot
0 : < DRAR "3
Rl b st
TerTi20 : T T
» N ’ ‘, :‘ // . - NN - - RS RN
20 A T 60 SD-EEHEE LD
1f e T i Ladd
Weekly expenses on home deliveries ($)
(a) Use the cumulative frequency curve to find
(i) the median of the distribution,
Answer$......... 44........... {n
(i)  the interquartile range of the distribution,
Interquartile range = § (62 —20) = $42
Answer §$............ 42 1
(iii)  the value of p, given that p% of the residents spent more than $34 weekly
on home deliveries.
- 160148 x100%
160
=7.5%
Answerp=......... 7500, (1]
Methodist Girls’ School Mathematics Paper | Sec 4 Preliminary Examination 2021
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(b) The weekly expenditure on home deliveries of a group of 160 residents from

Block X are displayed in the box and whisker plot below.

RS TN T T ! S 2 i
H (IR I i i i [
H [ : [ 7 H N H T

o 20 40 60 80 160
Weekly expenses on home deliveries ($)

Here are two statements comparing the weekly expenditure on home deliveries of
the residents from Block # and Block X.

For each statement, state whether you agree or disagree.

Give a reason for each answer, stating clearly which statistic you used to make

your decision.

§) On average, the residents in Block # has lower weekly expenses on home
deliveries than the residents in Block K.

Answer
I DISAGREE because residents in Block # has a higher median expenditure
of $44 than the residents in Block X ($34) [1]

@ii) The weekly expenditure on home deliveries of the residents in Block X is
closer to the median than the weekly expenditure on home deliveries of the

residents from Block W.

Answer 1 AGREE because the interguarfile range of Block X ($36) is lower
than the interguartile range Block W (342) showing that the data is less widely

spread than Block W’s m
Methodist Girls® School Mathematics Paper | Sec 4 Preliminary Examination 2021
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22 A
=
R . :
Q ! '
O ' 1
o @ i i
| S | 1
8, 2, : :
9 g i i
g st s z
g : i
4 i ] i [
0 ) | i I i
5 10 15 20 25 30 35
Time (7 seconds)
The speed-time graph of a particle is shown in the diagram above. |
(a) Find
@) the speed when ¢ = 25,
. (35,0),(20,10),(25,v)
v—=0  10-0
25-35 20-35
-10
L, 10019)
-15
=6.67 (3sf) Al
Answer ...... 6.67......... m/s [2]
(i)  the distance covered in the first 35 secoﬁds.
Dist=-;~(10)(10)+10(10)+%(10)(15) M1
=50+100+75
=225m Al
Answer ......... 225........m [2]
Methodist Girls’ School Mathematics Paper 1 Sec 4 Preliminary Examination 2021
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(b) Part of the distance-time graph for the same particle is shown in the answer space.
Complete this graph. [1]
A
4007
300
o255 IS IS NN [ Y NN NN A NS WU SN AP RS, N -
87 "Gg"“ ]
§ E ~]
n o
RE =
100
/’
0 =l 5—[ »
5 10 1 2 25 30 3
Time (7 seconds)
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23 In the diagram, 4, B C and D lie on a circle, centre O.
PQ and PR are tangents to the circle at 4 and D respectively.

It is given that £Z4OC =140°, £ZDCO = 28° and OA is parallel to CB.

o

(a) Show, stating your reasons clearly, that CA bisects ZBCO .

Answer [2j

ZOCA= LOAC (base £ of is0s.A)
180°-—-140°

=—
=20° M1

LBCA=LOAC (alt. £s) or ZBCA=180°-140°-20° (int. L)
=20° M1

Since ZOCA = £BCA =20°,

CA bisects ZBCO.
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() Find, stating your reasons clearly,
@) ZBAC,
Reflex Z40C =360°—-140° (s at a point)
=220°

220°

ZABC = (£ at centre =2/ at circumference)

=110° Ml
£BAC =180°-20°—-110° (£s sum of A)
=50° Al

Answer £LBAC =......... 50.....° [2]

(ii) £PDA,

ZPDA =20°+28° (£ in alt segment)

=48° '

OR
ZOAP =90° (radius L tangent)
ZOAD =180°—-20°—-20°—28°-50°—-20°(Z in opp segment) M1

=42°
ZPAD =90°—-42°

=48°

= /PDA (base £ of isos. A) Al

Answer /PD4 =......... 48.....° [2]

© Lizzy claims that Q4 DR... forms a part of a regular n-sided polygon.
Justify, with reasons, if you agree or disagree with Lizzy.
Answer [1]
ext. Zof polygon £PAD=48°

no. of sides = :—3—6—0 =75
48

Since the number of sides is not an integer, OADR is not a regular polygon

Hence I disagree with Lizzy.
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24 On the scale drawing, P, 0, R and S are the positions of four garden statues in a park. -

PORS is a quadrilateral.

| ' Scale: 1:25 000

(@ A water-cooler is to be built at 4 where it is equidistant from the line segments
PS and PQ and the points P and S.
On the scale drawing, mark the point 4. 2]

(b)  The garden statue at R is due east of S.
The gardener plans to build a pavilion at H.
The bearing of H from R is 315° and 750 m from Q.
® Calculate the distance HQ on the scale drawing.

Scale:
1 cm :25000 cm
lcm:250m
3cm: 750m
Answer HO=......... 3 cm [1]
(i)  Mark the point H on the diagram above. 1
~End of Paper ~
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