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NAME

CLASS - INDEX NUMBER

MATHEMATICS 4052
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2 hours 15 minutes

Candidates answer on the Question Paper.

Additional Materials: Nil

READ THESE INSTRUCTIONS FIRST

Write your class, index number and name on all the work you hand in.
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.

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

If working is needed for any question it must be shown in the space below the question.
Omission of essential working will result in loss of marks.
The total of the marks for this paper is 90.

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 =, use either your calculator value or 3.142.

For Examiner's Use

Total 90
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Section A

This section carries 45 marks.

A T
1 Calculate /1.1 i .
(a)  Write down all the values shown on your calculator display.
ARSWEr i 1]
(b) Write down your answer in (a) correct to
(i) 2 decimal places,
ANSWEr o 1
(ii) 3 significant figures.
ARTWEY o ommmnam s svswes savisyies [1]
2 (a) Factorise 3x* +x-10.
ANSWEF oot [2]
(b) Hence, simplify B,
’ 3x*+x-10°
AREWEE e R [2]
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3

Factorise completely 3x” + 6xy—2y — x .

T T [2]
4 The formula is given as 7 = . .
3p—x
(@) Find Twhen p=-1 and x=3.
ARSWer i [1]
(b)  Express p as the subject of the formula.
Answer ...oocviiiiiiiiieea, [3]
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5 (a) Solvethe inequality x+7<13+3x.
ARSWEF i 2]
(b) Represent the solution on the number line below.
! i 1 s } Il | i l B [ 1]
<4 3 -2 -1 0 1 2 3 4
6  Anarmy camp has enough food for 140 men for 28 days.

Assuming they eat the same amount of food per day, how long will the food last if only 112
men are sent to the camp?
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A map is drawn to a scale of ] : 250 000.

(a)  Find the actual distance, in km, of a road which
which is 3.6 ¢cm long,

is represented on the map by a line

Answer ......ciiiiiiiiiiii, km [2]
(b) A lake has an actual area of 170 km?2.
Find the area, in cm?, of the lake on the map.
Answer ..o, cm- [2]
8  Expand and simplify (5x+4y +3)(5x+4y-3).
oo [2]
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Written as a product of its prime factors, 360 =2"x3* x5.

(a) Express 864 as the product of its prime factors.

Arswer 864 = i aesssnasiviiis {1
(b) Find

(i)  the highest common factor of 864 and 360,

ABSWEE  oovivinmaioian s s [1]

(ii)  the lowest common multiple of 864 and 360,

AHEWEE  cuiiaviyesnssommmmiesve s [1]
(© The number 3bup is a perfect cube.
p and g are prime numbers.
Find the value of p and the value of g.
ANSWEY P'= cossumvmsinsmivsscsveseinss
G =i e st moeivas s s ks [1]
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10 Solve = +— 2 __¢.
x+3 x-=-2

Answer x= ... [2]
11 Giventhat p*+¢* =147, pg=11 and p+g >0, find the value of 3p+3¢.
AVWEY  wviovosinimmsnesn simibmmenane [3]
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12

A car skidded to a halt in an accident.

Traffic police officers measured the skid length, / m, to estimate the speed, v m/s, at which
it had been travelling before the accident.

The speed was found to be praportional to the square root of the skid length.

(a)  Given that a car travelling at 20 m/s will skid 25 m.

(iy  write down a formula for v in terms of /,

AV VD smosaimes s s

(i) find the speed of a car which skidded 144 m.

ANBWEE s svmon st omsnce mmin o § minidias m/s

(b)  What happens to the speed of the car when the skid length is increased by 300%?
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13 In the diagram, triangles ABC and ADE are simitlar.
AB=15cm, AC=17cm, BC = 8cem, BE=19 ¢cmand ED = 16 ¢m.

A
15 ecm
17 cm
B
8cm |C
19 ¢m
E 16 cm D

(a)  Find the length of CD.

(b)  Determine whether triangle 4ADE is a right-angled triangle.

.............................................................................................
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14 A paper cup is in the shape of a cone.
It has a diameter of 7 cm and a slant height of 8.3 cm.

83 cm

(a) Find the height, A, of the cup.

(b) There is 85 cm?® of water in the cup.
Joe claims that the water will not overflow if he drops a marble of 15 ¢cm?® in.
Do you agree? Give a reason for your answer.

T I T e R T I T I N I R A
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Section B
This section carries 45 marks.

The stem-and-leaf diagram shows the test marks of Class A pupils in a History test and a
Science test.

History test marks | Stem | Science test marks
974 3
43110 4 8
983211 5 2379
7532 6 1222356
51 7 34568
8 023

Key: 3 | 4 means 43 marks for the History test and 4 | 8 means 48 marks for the Science test

(a) Find the mean mark for the Science test.

Answer ... marks  [2]

(b)  Mr Tan says the class did better in the History test.
Do you agree? Give a reason to justify your answer,

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

[Turn over
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The following table shows the height of plants in a garden.

(a)

(b)

Complete the frequency table and the histogram below.

Answer

Height (x cm) | Frequency
50 <x<60 60
60<x<70 90
| 70<x<80
80<x<90 10

Frequency

110 |

100 f--t

v

60 70 80 S0
Height (x cm)

2]

Plants which are shorter than or equal to 70 cm will be given a special fertiliser to grow

taller.

Find the fraction of plants which need the special fertilisers.

.................................
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3 The angles of triangle POR are shown in the diagram below.

0

(a)  Write down an equation, in terms of x and ¥, and show that 3x +5y =165.

Answer

(2]
Triangle ABC is congruent to triangle POR.
B
3y+16)°
c L3y +16) 4
(b) Write down an equation, in terms of x and ¥, and show that 2x -3y =34,
Answer
(1]
[Turn over
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14

(¢) Solve the following simultaneous equation.

3x+5y=165

2x -3y =34

(d) Find angle 4ABC.

Answer x

Y
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4 Danny and Ean decided to meet at a park that was in between their respective houses.

"2 12 km R 20 km
X — X
Danny’s house park

Ean’s house
Danny left his home for the park at a constant speed of x km/h.

(@)  Write down an expression, in terms of x, for the time taken that Danny took to reach the
park.

Ean left his home for the park at a constant speed that was | km/h slower than Danny.

(b) Write down an expression, in terms of x, for the time taken that Ean took to reach the
park.

Answer ... hours  [1]

(¢)  The time taken by Danny is 2 hours shorter than Ean.
Form an equation, in terms of x, and show that it reduces to x - 5x — 6 = 0.

Answer

[3]

[Turn over
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(d)

(e)

16

Solve the equation x* -5x-6=0.

Hence, find the time taken by Ean to travel from his home to the park.

Answer oo, hours

[1]
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17

In the diagram, 4B, BC and AC are straight paths in a park.
Triangle ABC is a right-angled triangle.

The length of path AB is 14.2 km and the length of path AC is 9.6 km.

B

14-2 km 9'6 k]n

(a) Calculate the length of the path BC.

Answer

(b) Carol walks along the path BC.

Find the shortest distance from Carol to point 4 during her journey along the path BC.

(c)  Trees are planted along the path AC, with the first tree planted at point A4.
Each tree is spaced 200 m apart.

How many trees will be planted along the path 4C?

[Turn over
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6 A ladder, 6 m long, was leaned against a wall.
The angle between the ladder and the floor is 47°.

6m wall

47° r-

(a) Find the distance between the base of the ladder and the foot of the wall.

(b) The ladder slid away from the wall and the distance between the base of the ladder and
the foot of the wall increased by 0.6 m.

wall
0.6 m
Find the new angle between the ladder and the floor.
AREWEP  oupusvsvmmiavmnsinia 2]

124
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7

A 12 m fencing is used to create a quadrilateral enclosure.

The width of the enclosure is x m.

(a)  Show that the area, y, of the enclosure is given by y=6x—x’,

Answer

19

(2]
(b)  The variables x and y are connected by the equation y=6x—x".
Some corresponding values of x and y are given in the table below.
x 0 1 2 3 4
¥ 0 5 9 8
Calculate the value of p.
Answer p =............ccoceiiiiiiini.. [n
[Turn over
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=6x—x for 0<x<6.

Draw the graph of y

(c)

Use your graph to find

)

(d

the values of x when the area of the enclosure is 6 m?,

@

(2]

ceeean OF X

Answer x

(i) the maximum possible area of the enclosure.

Answer

126
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21

Snapbook and Picsup are social media platforms.
Some information on Snapbook usage in City X are shown below.

Percentage of men and women using Snapbook in City X

17%
16%
11.2% 11.3%

7% 7.2% 8% 8.1%

5% 5%

2.4%
] H B "=l

18024 25t034 35t044  45t054 S5to64 65 and

above
Age Group
B Men [ IWomen
(@) There are 57120 women who are Snapbook users.
Find the total number of people who use Snapbook in City X.
T [2]
(b)  City X has a population of 190 000 people.
Find the percentage of City X’s population that use Snapbook.
Answer . % (1]
[Turn over
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There are 45 600 women using Picsup in City X.
Below is some information on Picsup usage of women in City X.

Percentage of women using Picsup in City X

Age Group Percentage
18 to 24 21.7%
25t034 19%
35t044 38%

45 to 54 16.6%
55 to 64 4.2%
65 and above 0.5%

(¢) Mr Tan wants to promote a product for women of ages 25 to 44 years.
He wants to choose a social media platform, Snapbook or Picsup, that will allow his product
to be seen by more women of ages 25 to 44 years.
Which social media platform, Snapbook or Picsup, should he choose?

Justify vour decision and show your calculations clearly.

END OF PAPER
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2024 EOY MARK SCHEME
SECONDARY 2E
MATHEMATICS
Section A
1 [@  [0.8698301155 Bl
(bi) | 0.87 (2d.p.) Bl Ecf
(bii) | 0.870 (3s.f)) Bl EeF
2 (a) (x+2)(3x-5) B2
(b) (x+2)(x-2) 1
(x+2)(3x-5) (x+2)(x—=2) seen
_ x-2 Al
3x-5
3 3x2+6xy—2y—x
=3x(x+2y)-(2y+x) M1
=(x+2y)3x-1) Al
4 (@ [ 1 Bl
6
(b) T Ip+x
3p—x
TGp-x)=2p+x M1 Cross multiplication
Mp=Tx=2p+%
3Tp-2p=Tx+x M1 Isolate
plT-2D)=Tx+x
. Tx + x Al
3r-2
T aarsineas
-2x<6 L
x>-3 Al
(b) o
| } .'.' { | Bl Ecf
-4 -3 -2 -1 0
6 140 men - 28 days
1 men = 3920 days M1
112 men - 35 days Al
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7 (a) Map : Actual
[em : 2.5km M
3.6cm : 9km Al
(b) Actual : Map
6.25km? : lem? M
1km? : 0.16cm?
170km? : 27.2cm? Al
8 (5x+4y+3)(5x+4y-3)
=(5x+4y)2~32 Mi it
. Accept any methods
g o 2 -
=25x" +2(5x)(4y)+(4y) -9 of expansion
=25x> +40xy +16y° -9 Al
9 a Bl
@) 864 =2°x3’
(bi) |72 Bl
(bii) | 4320 Bl
q q
p= B1 Both correct answers
q —
10
5 N 2 _0
x+3 x-2
S5(x—=2)+2(x+3) _0
- = M1
(x+3)x-2)
5x-10+2x+6=0
Tx=4
; :i Al
7
11 | (p+q)' =p* +2pg+q°
(p+q) =147+2(11) M
(p+9) =169
p+g=13 M1
3p+39=39 Al

130
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12

(ai)

vzr’(\/z7
20 = k25
k=4

sv=44]

M1
Al

Find %

(aii)

v =4+/144

=48 m/s

Bl

(b)

v=4m
v=4(21)

v=2(4/1)
The speed is doubled.

Bl

13

(a)

AD DE
4B~ BC
AD 16
158
AD=1—6—><15
8
=30 cm
CD=30-17
=13 cm

M1

Al

(b)

AE* =34* =1156
AD* + DE* =30 +16° =1156
Since AE* = AD*+ DE?, by the converse of

Pythagoras’” Theorem, triangle ADE is a ri ght-angled
triangle.

M1

Al

14

(a)

8.3 =35+ /4
W =8.3%-3.5
h=+/8.3%-3.52
=7.525955089
=7.53 cm (3s.f)

M1

Al

(b)

%x 7x3.5* x7.525955089

=96.64423131
=96.6 cm’(3s.f)

85 cm®+15 ecm® > 96.6 ¢m’®

I disagree with Joe as the volume of the water and
marble combined exceeds the volume of the cup,
hence the water will overflow.

M1

Al
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2EXP EQY 2024 Marking Scheme

Section B
Section B
QN ANSWERS MARKS
1. |(a) 1331 M1 for sum
mean =
20
mean = 66.55 Al
Accept 66.6
b 104
( ) Meanha’smn' = _O_E
20
Mean,,,, =523 Ml
Do not agree. Class did better in Science test because the Al
mean for the science test is higher than the mean of history
2 (a) I
NMiss (e deg) Frequency %
110 | 1 ]
100 :
50 <x<60 |60 50 |
g0
60<x<70 |90 g 0
g0
= @
70<x<80 |40 BI 3200 '
18
80<x<90 |10
(b) 60+ 90
60+ 90+ 40 +10 ML for tatal
3 found
4 Al
3 (a) x+41+5y-8+2x-18=180 Ml
3x+5y+15=180
Al
3x+5y=165
(b) 2x—18=3y+16
2x—-3y=34 Bl
(c) either elimination or substitution M1
y=12 Al
x=35 Al
(d) ZABC = ZPQOR
ZABC =x+41
ZABC =35+41
ZABC =76 Bl
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2EXP EOY 2024 Marking Scheme

Section B
Section B
QN ANSWERS MARKS
4. | (a) 12 Bl
X
(b) ( 20 J BI
x-1
(c) M1
12 20 12 20 Ecf allowed
—+2=—. —+2=—
X x—1 X x—1
(12+2x)(x=1) = 20x 1242x 20 Ml
2x* +10x-12 = 20x x x-1
2x% —10x—-12=0 (12+2x)(x—-1) =20x Al
2 _
¥ —5x—_6=0 12x+2x°-12-2x=20x
2x* +10x-20x-12=0
2x* -10x-12=0
2(x* =5x—-6)=0
X -5x-6=0
(d) ¥ =5x—-6=0
(x=6)(x+1)=0 Bl
x=6 Al(for both
x =—1(rej) answers)
(e) 4 hours Bl
5. | (a) 17.1 km Bl
(b) Area of triangle = 68.16 M1 for area of
2(68.16) triangle
17.14059509
Shortest distance = 7.953049429
7.95km Al
Shortest distance = 13.0284=13.0
© 28 _ 48
0.2
48+1=49 Bl
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2EXP EOY 2024 Marking Scheme

Section B
Section B
QN ANSWERS MARKS
6. (a) . dist
CcOSs 47 =— M 1
dist = 6cos47°
dist =4.0919
dist =4.093.5.f) I Al
(b) o 4.0919+0.6 M1
cosx’=—m—
6
o 005'1(4'09]9 + 0.6)
6 Al
x°=~38.6°
7. Attached at the back
8. (a) % of women users = 7.2+17+11.3+8.1+5+2.4 Ml
% of women users = 51%
percentage No of women
51% 57120
100% 112000 Al
b
(b) 112000 000,
190000
=58.9473
Bl
~58.9
or 58 E %
19
(c) Snapbook
% of women 25 to 44 = 28.3% M1 for finding
No of women 25 to 44 = 31696 no of women
Picsup
% of women 25 to 44 = 57% )
No of women 25 to 44 = 25992 MI for finding
no of women
Mr Tan should choose to promote on Snapbook because
there are more women using Snapbook than Picsup. Al




2EXP EOY 2024 Marking Scheme

Section B

Section B

7ai length+length+ x+ x =12
2length=12-2x

M1 for length
length=6—x
Area = x(6 —x)
h Al

Area =6x—x

7b 8 Bl

(b)  Draw the graph of y=6x—x* for 0<x<6. [2]

r bt

i

B1 for at least 5 points
accurately drawn

B1 for smooth curve

b

(¢)  Use your graph to find
(i)  the values of x when the area of the enclosure is 6 m?,
Answerx = ...1.25+ 0.1... and ...4.65 + 0.1...[2]
(i) the maximum possible area of the enclosure
Answer ............ 9
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