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Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

Write your class, index number and name in the spaces at the top of this page.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or correction fiuid.

Answer all the questions.
The number of marks is given in brackets [ ] at the end of each question or part question.

If working is needed for any question it must be shown with the answer.
Omission of essential working will result in loss of marks.
The total of the marks for this paper is 80.

The use of an approved scientific calculator is expected, where appropriate.

If the degree of accuracy is not specified in the question, and if the answer is not exact, give the answer to
three significant figures. Give answers in degrees to one decimal place.

For rr, use either your calculator value or 3.142.

For Examiner’'s Use

Calculator Model:

This document consists of 20 printed pages.
Setter: Mr Eric Yong [Turn over
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Mathematical Formulae

Compound Interest

n

Total amount = P (1 + —1%)

Mensuration
Curved surface area of a cone = nrl

Surface area of a sphere = 4nr?
Volume of a cone = §7‘L’T2h

4
Volume of a sphere = §Tl‘7‘3

1
Area of triangle ABC = 3 absinC
Arc length = r8, where 6 is in radians

1
Sector area = 51'29, where 8 is in radians

Trigonometry

a b _ ¢
sind  sinB  sinC

a’? = b? +c? —2bccos A

Statistics

2fx

Mean = —

Xf

Tfx? (2 fx>2

Standard deviation = J 7 _27
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Answer all the questions.

9.32

a) Evaluate ,|————
(@) 52°x0.08

2
+ (3.05 —1%) , giving your answer correct to 2 significant figures.

(b) A number is rounded off to 3 significant figures as 0.0308.
What is the smallest possible value of the number?

AnSwer ... [1]

The numbers a, b, ¢ and d are represented on the number line shown below.

I Il 1

1.8 ab cd 1.9

The values of a, b, ¢ and d are listed below.

1.843, 18, 351 , 184%
Find a, b, cand d.
ARSWEr A= oo iiaaneeeinnne
D= oo
€ iiititeetnerenassesnarnnanans
A= oo 2]
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3 Factorise completely

(a) 14ab* +21a°b,

Answer ... [1]
(b) 2x*-18y°.
Answer ... (2]
4 (a) Giventhat x* —4x~2=(x+p)’+q, findpand q.
Answer P= ...coiiiiiiiiiiiiiiiin
G oo, [2]

(b) Hence, or otherwise, solve the equation x* —4x-2=0.

Answer x=............ 1+) SR [2]
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5 (a) Calculate the sum of the interior angles of a polygon with 10 sides.

ANSWEF i [2]

(b) Calculate the number of sides of a regular polygon with an interior angle of 162°.

Answer .......ociiiiiiiiiinnn.. sides [2]

6 Nathan is p years old. His brother, Matthew, is 3 years older than him. His sister, Joelle, is 7 years
younger than Matthew. Express their average age in terms of p.

Answer  ....ooiiiiiiiiiinnn. yearsold [3]
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7 Express z—g—x —xl—;)l as a single fraction.

Answer ...ooiiiiiiiii [2]
8 A road of actual length 8.25 km 15 11 cm on a map.
(a) Find the scale of the map in the form 1 : n.
Answer ....oooiiiiiiii, [1]
(b) On the map, a reservoir has an area of 10 cm?.
Find the actual area, in km? of the reservoir.
ANSWer ....ooooiiieiiiiiin km? [2]
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9  Trangle ABC is equilateral and BD 1s parallel to AC.
Triangle DEC is isosceles and angle EDC is 35°.

Giving reasons, find

(a) angle BDE,

Answer ... [2]

(b) angle BAD.
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10 (a) Simplify n*x2.

x2

ANSWEr . [1]
(b) Expand and simplify x+2(5-3x).
Answer ..o, [2]
11 Given 2= 3=p , write p as the subject of the equation.
p+q
ANSWEF i [2]
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12 Consider the pattern below.

n=1 n=2 n=3

The table below records the numbers of dots and lines in each pattern.

(a) Complete the table.

Answer
n 1 2 3 4 n
No. of dots 3 4 5 6
No. of lines 3 5 7 9
(2]
(b) The sum of dots and lines in pattern 1 is 6.
The sum of dots and lines in pattern 2 is 9.
Can the sum of dots and lines in any pattern be 5037 Explain your answer with clear
working.
ARSWEE .. oneeeeee e e e e e e et
.................................................................................................................... [2]
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13

o 45 23
B 75m C D

In the diagram above, AABD is a right-angled triangle, where BC = 7.5cm, Z4ACB = 45°and
ZADB =123°.

Find

(a) the length of AB,

Answer AB= .....................

(b) the length of CD.

Answer CD = ....................
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14  Solve these simultaneous equations.

3x+8y=11
x+4y=3

ARSWEFr X = o

15 A line of the form, y =mx+c, is given below. Find the values of m and c.

AY
/
~_8 0 >x

Answer  m= ..iiiiiiiiiiiaians
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16 A rnight-angled triangle 4BC is drawn on the grid below.

BCD is a straight line.
T
o
pd
D C B
»X
=3 -2 i 2 3
(a) Find the length of line AC.
Answer AC= .......coienen. units

(b) Write down the value of cos ZACD .

(c) A line / passes through B and has the same gradient as line AC.

Find the equation of the line /.

PartnerinLearning
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17 A quadratic equation can be written in the form, ax® +bx+c=0.
(a) Identify the values of a, b and c in the equation, 8x* —10=5x.
AnSwer @ = .....cccciiiiiiiiiiniienin
b=
C ™ i [1]
(b) Hence, solve the equation, 8x* —10=5x.
Answer x=............ or ....ne... [2]
18 John walks at a speed of 1—;— m/s.
Express this speed in km/h.
Answer .......iiiiiiiiiiininn. km/h  [1]
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19  Kelvin took a plane to travel from Singapore to London.
When the local time in Singapore is 9.00 a.m., it is 2.00 a.m. in London.
The plane left Singapore at 9.35 a.m. local time and reached London at 2.15 p.m. local time.
Calculate the duration of his flight from Singapore to London.
Give your answer in hours and minutes.

Answer ... hours...... minutes [2]
20 The diagram shows the cross-section, OABC, of a prism.
It is a sector of circle with radius 7 cm.
Reflex angle 40C =220°.
A
0 C
220°
B

(a) Find the area of the cross-section O4ABC.

ARSWer ..o cm?  [2]
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(b) The length of the prism is 15 cm.

Find the volume of the prism.

BP~151

Answer ..o, cm®  [2]
21  Solve the following equations.

(a) 10y—-6=27-y

Answer Y= ..oiiiiiiiiiiiiiiiiia, [1]
10-3s
b =-14

() 2

Answer S§= ....iciiiiiiiiiniinnn [2]
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ret
22  The dot diagram shows the number of dancers from eaéh class i

.
»
L
.
® ®
° .
° ° . .
. . . ) . )
| | | i i ] ]
i { i I | i |
0 1 2 3 4 3 6
Number of dancers
(a) Find the number of classes in the school.
Answer ... classes [1]
(b) Find the number of classes with no dancers.
Answer .....oooiiiiiiiinnl. classes [1]

(¢) Gordon claims that the dancers are evenly distributed in all the classes.
Do you agree with his claim” Give a reason for your answer.

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

....................................................................................................................
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23  The diagram shows triangle 4BC, where BC =8 cm, AC =10 cm and sin ZACB =0.38.
ACD is a straight line.

B

4 10 cm C D

(a) Find the area of triangle ABC.

Answer i cm”  [2]

(b) Hence, find the shortest distance from B to AC.

(¢) Explain why when you divide the shortest distance in (b) by the length of BC, it will result
in the same value as sin ZACB =0.8.

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

....................................................................................................................
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24  Harry claims that the following 3 numbers could possibly be the lengths of a right-angled

triangle. Justify, with clear working, his claim.

36,77, 85

ANSWEE ..oy e e

................................................................................................................... [2]
25  Jesslyn wants to deposit $10 000 in a bank. The bank pays a compound interest of 3.5% per

annum. Calculate the interest she would earn from the bank afier 4 years.

Answer $..ooiiiiiii [3]

PartnerinLeaming
150




BP-155

Tuition
26 The diagram shows a solid square pyramid with a lea pf 20 cm and height, 4 cm.

/
o
/
AN

20 cm

Given that the volume of the pyramid is 2880 cm?, find the height, 4, of the pyramid.

Answer h= ...........coeee. cm [2]
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Class Index Number Name

BUKIT MERAH SECONDARY SCHOOL

PRELIMINARY EXAMINATION 2022
SECONDARY 4 NORMAL (ACADEMIC)

MATHEMATICS SYLLABUS A 4045/02
Paper 2 22 August 2022
2 hours

Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

Write your class, index number and name in the spaces at the top of this page.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or correction fluid.

Section A
Answer all questions.

Section B
Answer one question.

The number of marks is given in brackets [] at the end of each question or part question.

If working is needed for any question it must be shown with the answer.
Omission of essential working will result in loss of marks.
The total number of marks for this paper is 60.

The use of an approved scientific calculator is expected, where appropriate.
If the degree of accuracy is not specified in the question, and if the answer is not exact, give the answer to
three significant figures. Give answers in degrees to one decimal place.

For m, use either your calculator value or 3.142. For Examiner’'s Use
Section A
Calculator Model:
Section B
Total

This document consists of 17 printed pages and 1 blank page.
Setter: Mr Eric Yong [Turn over
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Mathematical Formulae

Compound Interest

n

T
Total amount = P (1 + 100

Mensuration
Curved surface area of a cone = nrl

Surface area of a sphere = 4772
1
Volume of a cone = Em‘zh

4
Volume of a sphere = §7rr3

1
Area of triangle ABC = 5 absinC
Arc length = r0, where 0 is in radians

1
Sector area = erB, where 0 is in radians

Trigonometry

a b ¢
sind _sinB  sinC

a%? =b%+c?—2bccosA

Statistics

g
xf

Mean =

Tfxt <zfx)2

Standard deviation = |[—— -
J > \Xf
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Section A (52 marks)
Answer all the questions in this section.

Write 0.0003056 1in standard form.

ANSWEF oot

At a certain time, the number of cells in an organism is 50 billion.
The number of cells doubles every week.
Find the number of cells after 3 weeks. Write your answer in standard form.

ARSWEr oo

BP-159

)

1 L
Express 28 3 % as a fraction in its lowest term.

An open container is completely filled with water.

After 10 hours, 10% of the water evaporated.

After another 6 hours, a further 8% of the remaining water evaporated.
Calculate the percentage of water left in the container after 16 hours.
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The ratio of boys to girls ina groupis 5 : 6.
The number of girls in the group is 624.

(a) How many boys are there?

Answer ...............c..e........boys [1]

(b) When some more boys joined the group, the ratio of boys to girls became 3 : 2.
How many boys joined the group?

Answer .. boys [2]

(a) The price of a spherical hanging lamp, $p, is directly proportional to the square of its
radius, r cm.
Given that a lamp of radius, 25 cm, costs $120, write an equation connecting p and r.
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(b) 2 teachers take 9 hours to mark a set of exam papers.
Assuming that all the teachers mark at the same rate, how many hours will it take 3
teachers to mark the same set of exam papers?

A bag contains 4 green discs, 5 blue discs and 3 red discs. A disc is drawn at random from
the bag.

(a) Write down the probability that a red disc is drawn.

(b) How many green discs must be added so that the probability of getting a green disc is
0.5?
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157






BP-~163

(¢) Hence, solve the equation x*> —105x+1700 =0 to find the values of x.

Answer x=............ Of..eevenenneene [3]

(d) Find the length and width of the glass panel, in cm.
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7  The diagram shows a sketch of a field PORS.

(a) Make an accurate scale drawing of the field.
Use a scale of 1 cm to represent 10 m.

Answer (a), (b)

[2]
(b) A tree is to be planted in the field.
It is found on the perpendicular bisector of RQ and on the bisector of angle POR.
Construct and label the position of the tree as 7 on your scale drawing. [3]
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8  Two identical dice are thrown.
The product of the two numbers is recorded.

(a) Complete the table below to show the possible products.
Answer

4
5
6
[1]
(b) Find the probability that the product is
M 12,
Answer ......oiiiiiiiii (1]
(ii) a prime number,
Answer ... 1]
(iii) a perfect square.
AnSwer ... 1]
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9 (a) Write 540 as a product of its prime factors.

Answer

(b) What is the largest perfect square that is a factor of 540?

(©) 240=2*x3x5.
Write down the lowest common multiple (LCM) of 240 and 540.
Give your answer as a product of its prime factors.

BP-166

(1]

10 The variables of x and y are connected by the equation y =12 - x - 6 .
x

1 2 2.5 3 4 5 6 7 8 9

5 7 7.1 7 6.5 p 5 4.1 325 | 233

(a) Find the value of p.

Answer p=.......c.cccoiiiiiiiiinn.

(b) On the grid opposite, draw the graph of y =12 —x _8 for0 <x<9.
x

Use a scale of 2 cm to represent 1 unit on the horizontal x—axis and the vertical y—axis.

(¢) By drawing a tangent, find the gradient of the curve at x = 3.

Answer

(d) Use your graph to find the values of x when y =6.

Answer x=............ (v} U
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Section B (8 marks)
Answer one question from this section. Each question carries 8 marks.

12

(a) In the diagram, O is the centre of the circle through the points 4, B, C, D and E.
TAG is a tangent at 4 and AC intersects BD at F.

Given that £ZACD =50°and £LCAB =30°, find

(i) 440D,

Answer ..o (1]
(i) ZA4ED,

Answer ..., [1]
(iii) Z0AC,

Answer ..o 1]
(iv) 4BAT .

Answer ... [1]
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(b) The diagram shows the path ABC of an aeroplane.
The bearing of B from 4 1s 036°.
AB =160 km, angle ABC = 77° and angle BCA = 55°.

N B

A ‘

160 km

365 N\,

A4

(i) Find the bearing of 4 from C.

Answer ...,

(ii) Find the length of BC.

Answer i,

PartnerinLeaming
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13  The graph below shows the cumulative frequency of the monthly allowance of 120 students
for the month of April.

Cumulative Frequency

120

100

80

60

40

20 > 4

50 100 150 200 Amountin$

(a) Use your graph to estimate

(i) the median amount,

Answer S, (1]

(ii) the interquartile range.

Answer S 21

(b) Find the value of x if 40% of the students were given at least $x of allowance.

Answer X = ......cciiiiiiiiiian [2]
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BP-173

(¢) The box and whisker plot below shows the monthly allowance of the students for the
month of May.

50 100 150 200

(i) the interquartile range.

Answer S [2]

(ii) Make one comparison about the monthly allowance of students for April and May.

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

END OF PAPER
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BMSS4NA Paper 1 Prelim 2022

Marking Scheme
la 3.3 Bl
ib 0.03075 Bl
3 . n
ﬂ=‘18%, E=1845, G—EE, dw=18 B2
5
Lnyrerror deduct
one mark
3a 1dah? +21a%h = Tab(2b+3z) Bl
3b 2Ax-2yh IvI1
=2 x4+ 3 x =3} A1
p=-2 2]
g=—6 B3
x =445 51
= —{}. 444 a1
Sa | 1B01D—2) T
= 1440" &1
Sk Exterior angle = 18° It (Lot
' mdeticy ang le
e Biod)
No of sides =360/13 =20 A1
] Matthew's age = { p+3) ymars old ML
Joelle’s age = p+3-T={p~4) vears old
Average age = pHP +3§ Hp-4 M1
3p-1
T3 Al
T 22=-x)-(x-1) i1
’ 10
5-3x o
" -
ga. 1:75000 Bl
28, lcmgrf%km? o
10 cra? -> 5.625 km? Al
Qg £BDC=180°~-60°-35° Int anels M1 {must
e b ~ (Intang 9:‘ 'ptm'lde reason)
|| zBDE-g5e35 o500 Al
Sh £DAC =50° (Alt angles) M1 (raust .
. wrovide reason)
ZBAD =60° ~502=10° _,51
10a 3p? Bl
i

1
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10k z+1D-bx Il
=10-5z Al
11 Ap+g)=3-p Ml
3p=3-2g
2= Al
P73
12a n+2 Bl
241 Bl
L I Ml
3
Mo, since p=186— Isnota &l
13a 75cm Bl
13h tan 23 = 75 RTL
BD
B . 15
‘tan 23°
__ 15 _75
tan 23°
=10.2cm al
14 3x+12y =0 [MI1] .
—4y'=3 ElirinationsS ubs
fitution method
x=3 Al
F= 5 Al
15 m=—1¥ Bl
2
= Sunits Al
T 4 Bl
-3
léc
- v 3 o
3.5
=73 Al

2
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17a 2=38
b=-5
e=-10 Bl
o -5t (-57- 48)(-10) Ml
2(8)
=147 or- 0848 i1
18 4 km/h Bl
19 | 2.15pm London tirme 15 9.1 Spr 50 e M1
0.15mm~9.35am=11 hr 40 min 51
20a 20 ]
Area=—x x(1T)?
2= 3% w7 N
=04 lem’ :
20b | Volume
= 94.073 %15 hil
= 1410cm’ b
2la_[p=3 Bl
21 [ 10-35=-56 i
5=22 - &l
2 |18 S 133ti vy (B
T 2 E A B &3 %7 & 4 Bl
2 No, there 15 a sigrificant nurmber ofglgs;e; wiich have no | Bl
5 dan':ers vy il
23a . M1
= —(10){8)5in LACE (y |
2( )i 8)sin aZ
=32emt’ & Al
23 -;—x}:xll]=32 w
b= 6dom Al
23c | 5hortest distance = opposite and BC = hypotenuse with
respect to ZACH . When shortest distance is dmdedh;rBC;
it is eguivalent o sin ZACE .
24 185t =7225 } il
36 +77% =7225 E
Since 85 =36°+ 77T = 7225, the 3 nurekers could be &1
lengths of a rizht- azngled'tiangle.
25 35 '
A=10000| 1++== | =$1147523 M
100} '
Inferest =11475.23-10000 M1
=$1475.23 Al
3
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% 28m0 =,~1§(ED)(20)§: wil
h=21.6cm &1
4 Area of one fangle= —12-(8}(8) $in60° = 325in 60° o’
Area of hexagon = 6(32 dn 607 = 166.28 crm? ?E'
hreaofcircle = =r{2.5} "= 6257 cm! m !

Area of shaded mgion= =166.28~6257=147cm?

4
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BMSSANA Paper 2 Prelim 2022

Marling Scheme
la 3056x10° Bl
Ib SOx1° %2 M1
-4 K10 Al
2a 17 Bl
- =
b 92% % 00% il
- 82.8% Al
3a 6245
&
| - 520 B
3b B24 %3 - 936boys [
2 ?ﬁ%“ﬁg [] L]
336 e520=41§b%§1t18n &
Bolp=kt qarith ey
120=k(25)? YV 1o =X 'R
P=0192 GG Mi
p=ni92 (&5¥ 41
gh Ox 2 M1
3
=6 Al
a 1 Bl
a
LA M
12+
x+4=6+05x
x=4 A1
fia Length = 120~ 2 or 2(60-1x) Bi1
Width = 90— 2% vr 245~ x) Bl
Bh (1204 20000 =2 =4000 M1
10800- 240 = 180x +4x* = 4000
¥ =1053+1700="0 Al
6c | x*-105x+1700=0
(x—85) x— 20} =0 i
Accept guadratic formula ,
x=385 AL
x=20 _ f‘l
Bd Length =30 cm Bl
Width = 50 cm Bl

1
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7a B1 correct
lengths for sides
(must include
construction
marks)
B1 correct angles
h B1 Perpendicular
Bisector
Bl Angle
Biseotor
i Correct
position of T
8 B1
: X 234|566
1 2 3 4 5 6
2 4 6 8 10 1 12
3 6 9 12| 15 ] 18
4 8 12 | 16 | 20 | 24
5 10 | 15 | 20 | 25 | 30
6 12| 18 | 24 | 30 | 36
8bi 1 B1
9
8bii 1 B1
8biii | 2 Bl
9 .
a P xP x5 Bl
9 36 Bl
9% 2' %3 x5 Bl
10a p=338 B1
2
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lic 270 %060
Option &: 30
- 5540 Bl
Option B: $1.20= 2+$2.50 =$4.90 El
Option B because the parking fee is lgwérz l t 4V, EE £
12a1 | 100° . " ¥ i1
12ani | 130° Bl
12ai | 20° Y
(v 47 B!
12b1 | ZBAC =180°=77°- 55 =4R*
LN,CA =180°~36°-- 487 =Dge 7
Bearing = 360°~ 96° = 264° Al
12bii BC 16D 1
gin48® 4n55°
BC =135bn Al
12ai | $115 Bi
(1325 | 13250~ 95 iy
=$37.50 Al
13b 06x120="72 Il
x =120 Al
13e¢i | 170-75 1
‘ - §95 Al
13cii | The IQR for Mayis lugl’uar so the monthly allowances if Bl
students are less consisient.

a:
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