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MATHEMATICS 4052/01
Paper 1 [ 90 marks ] PRELIMINARY EXAMINATION
23 August 2023
2 hours 15 minutes
Candidates answer on the Question Paper

INSTRUCTIONS TO CANDIDATES

Do not open this booklet until you are told to do so.

Write your name, index number and class 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 [ ] 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 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 7T, use either your calculator value or 3.142, unless the question requires the answer in terms of 7.

Write the brand and model of your calculator in the space provided below.

For Examiner’s Use

Brand/Mode! of Calculator

Total

90

This question paper consists of 18 printed pages.
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Compound interest

Mensuration

Trigonometry

Statistics

Mathematical Formulae

¥

Total Amount = P(l + —
100

J"

Curved surface area of a cone = 7/

Surface area of a sphere = 4*

Volume of a cone = %m’zh

Volume of a sphere = g o’

Area of triangle ABC = % absin C

Arc length = 7@, where & is in radians

1 L. .
Sector area = B r*6, where @ is in radians

a b ¢
smA snB sinC

a’=b>+c*-2bccos A

_LE
>

Mean

.
2

Standard deviation =\/
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Answer all the questions

BP~75

2

Calculate " 1-:’)-338 . Write your answer correct to the nearest whole number.

ANSWEY  copssms s [1]
Simplify.
(a) 3x-5(x-1)

ARSWEY  iiviisivni i mamv s [1]
(b) 12¢%y + 3xy~°

Answer ..ol B [1]
A car has an average petrol consumption of 0.0955 kilometres per litre.
Find the petrol consumption in litres per kilometre.

ARSWEr . I/km [1]
(a) Express 0.00588 in standard form.

AnSwer ... [1]
(b) Convert 0.00588 m® to cm>.

ANSWEr .o cm®  [1]

PartnerinLearning55



5

Solve 2-— ol =
6 4

BP-76

6

Ali has 504 one-centimetre cubes. He arranges all the cubes into a cuboid.
If the base area of the cuboid is a square, find the smallest possible height of the cuboid.

(2]

The marked price of a computer in a shop is § m.
During the National Day Sale, it was sold at a discount of d %.

(a) Express the selling price as a single fraction in terms of m and d.

ARGHBE 8 . miniin i i e SR R 0

(b) The shopkeeper made a profit of 20% from the sale of the computer.
Express the cost price as a single fraction in terms of m and d.

(1]

[1]
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BP-77

The graph shows the monthly sales of a newly opened shop from January to June in 2023.

Sales (S in thousands)
F 3

7 i —

150

0 ] ] l l ] a
iy ey Mah  Apil  May I W
January Fcbruary March  April May Junc ont

(a) State one misleading feature of the graph.

ABSWEE .....tviiisimsamcssmansssssnsnsesssnnsessnssmnsassnss d8s 68 ssiinsvsssn s isasassesnsssssns
---------------------------------------------------------------------------------------------------- [ 1 ]
(b)  Explain how this feature affects the reader’s interpretation of the graph.
ARSWEF ..ttt
---------------------------------------------------------------------------------------------------- [ ] ]
Written as a product of its prime factors, 20=2°x5.
(a) Write 240 as a product of its prime factors.
G 1Ly T ——— [1]
(b)  The highest common factor (HCF) of two numbers 1s 20.
The lowest common multiple (LCM) of two numbers is 240.
Both numbers are greater than 50. Find the two numbers.
Answer ..o R T [2]
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10

The diagram shows a regular polygon which is partially covered with a sheet of blank paper.
The sum of angle x° and »° 1s 60°. Find the number of sides of the regular polygon.

ANSWEL  cumesspunsmerspss s son i e 16 - 3]

11  The force, F, between two objects, is inversely proportional to the square of the distance, d ,
between them.

(a) Which of these diagrams represents the graph of F againstd ?

F F F F
:dh=d > d —» d

Diagram 1 Diagram 2 Diagram 3 Diagram 4

Answer Diagram ..............ccooooeeiiina.. [1]

(b) The distance between two objects is increased by 150%.
Calculate the percentage reduction in the force between the objects.

ANSWEr ..o % [3]
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12 The expression 5—4x—x> canbe writtenas —(x+2)*+9.
p

(a)  Explain why when x =-2, the expression 5—4x—x* has its maximum value.

---------------------------------------------------------------------------------------------------- [1]
(b)  Sketch the graph of y=5-4x—x" on the axis below.
Indicate clearly the coordinates of the points where the graph crosses the axes and
the turning point on the curve.
y (3]
A
» X
o
13  Factorise completely.
(a) 4b+12ab-3a-1
AnSWer ... [2]
(b) @ +2ax+x> 40
ABBWET® s s v [2]
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14  The diagram shows a triangle ABC.

B
A &5
On the diagram,
(a) Construct the perpendicular bisector of AB. [1]
(b)  Construct the bisector of angle BAC. [1]

(¢) The two bisectors intersect at the point P.
Complete the statement below.

Answer
The point P is equidistant from the points ................. and

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

1
and equidistant from the lines ...................... and 1]

..........................
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15 Given (g) :\/3—"'.

Find an expression for m in terms of 7.

BP-81

16

In the diagram, AD and BC are tangents to the circle, centre O, at the points 4 and B
respectively. AOEC and BOFD are straight lines.

Show that triangle OAD and triangle OBC are congruent.

Give a reason for each statement you make.

Answer (3]
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17

The diagram shows an equilateral triangle and a regular hexagon.
The ratio of the perimeters  triangle : hexagon =3:2

Find the ratio of the areas triangle : hexagon .

18 Cone A4 has a volume of 400 cm?.

(a) Calculate the volume of cone B with base radius half of cone 4 and height 5 times of
cone A.

8 i S —— cm®  [2]

(b) Calculate the volume of cone C that is similar to cone 4 but has a curved surface area

that is % of cone 4.

ATEWBE  vswsnsmssmmnnsmanit s dnd s SR ST cm®  [2]
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19  Ali can paint 7 fence panels in 5 hours.
Cindy can paint 6 fence panels in 4 hours.
Ali and Cindy work together to paint a total of 17 panels.
If they continue to paint at the same rate, how long will it take them to paint the 17 panels ?
Give your answer in hours and minutes, to the nearest minute.

BP-~83

Answer .oieenens hours .............minutes  [3]
20  Here are the first five terms of a sequence.
. 2 42 B b
2 - 6 8 10
(a)  Find the sixth term of the sequence .
ANSWer  susssavisessvinsivamivev ey (1]

(b) T is the nth term of the sequence.

Find an expression, in terms of n, for 7, .

BRSHEE  Toi= nevevsersmmnmmasussvsnsseaassms [2]
(¢)  The difference, D, between two consecutive terms of the sequenceis 7, ,— T, .
Show that D = ! :
n(n+1)
Answer

(3]
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21  The figure shows a semicircle 4BC with centre P and radius 10 cm.
OC is a tangent to the circle at C and meets B4 produced at O.

Angle CPB = 2?” radians.

(a) Find the length OC.

ANSWEr oo cm (2]

(b) Find the area of the shaded region COA.

ANSWer ....oooiiiiiiii e cm®  [3]
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22 (a) ¢ ={integersx: 15<x<30}
A = { prime numbers }
B = { multiples of 3 }
C = { factors of 30 }

List the elements in
i 4,

(i) (4UB)" .

HAREWBE. svvsns o s men s o e i e s S S S S A T R B
-------------------------------------------------------------------------------------------- [1]
(b) The Venn diagram shows the elements of &= {integersx: 1< x <I5}.
¢ P Q
7 8 9 10 11 13 14
(i)  Describe the elements in set P.
ANSWEF .ot e e
R T T T T T T U OO T U URRRRRR [1]
(ij)  Find the value of n[(PNQ"HU(P'NO)].
ARSWEL  snssmmssinssssmrmes s [1]
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Age (years)

The histogram shows the distribution of the ages of 60 members in a club.

()

Which interval contains the median age?

(b)

Find the estimated mean age of the members.

......................................... [1]
(c)

Find the estimated standard deviation of the members

.......................................... [1]
(d

The members in the club remain unchanged after 5 years.

(@

Write down the new mean age of the members.

.......................................... [1]
(i)

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

............................................................................................
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BP=§i

The diagram shows three points P(—4,2), Q(2,10) and R(—4, -5).

(a)

(b)

(©)

(d)

Y a

0 (2,10)
P (-4,2)
o y
R( 4, 5)
Find the length of PQ .
ARSWEY® iimsammsms s e e S s units  [1]

Express as a fraction in its lowest term, find cos ZOPR .

Find the area of triangle POR .

AUSWEE®  sucureimsisrssvanpsvpipessimesos e units* [1]

The line mx+2y+3=0 has the same gradient as line RQ .
Find the value of m .
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A zoo is open every day in a week.

The average number of adults, children and seniors visiting the zoo on a weekday 1s
200, 350 and 150 respectively.

The average number of adults, children and seniors visiting the zoo on a weekend is
500, 750 and 180 respectively.

. . _ 200 350 150
The information is represented by the matrix Z = :

500 750 180

(a)  The ticket price for an adult, a child and a senior are $32, $21 and $14 respectively.
Represent the price by a 3 x 1 matrix P.

Answer P = ... [1]

(b) Find the matrix T=ZP .

(c¢) State what the elements of T represent.

---------------------------------------------------------------------------------------------------- [ 1 ]
(d) There are 5 weekdays and 2 weekends.
Write down a matrix D such that DT represent the total revenue of the zoo in a week.
Answer' DV S ovinvmsmsirmnn i [1]
(¢) Find the matrix DT.
Answer DT = ........coooviiniiinniinninn, [1]
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()

BP-89

A

A, B, C, D and E are points on a circle, centre O.
BD is the diameter of the circle. BD intersects AC at point F.
Angle AED=124° and angle BDC =36°.

(i) Complete the statement.

Atigle CAB = ... smmemvas DECAUSE ovvmmumsonmmnsssmmsmssmsnasnvpamnn

------------------------------------------------------------------------------------------- [ 1 ]
(ii) Complete the statement.

Reflexatgle AOD = vy s seamsimaiony ons s because s s g

-------------------------------------------------------------------------------------------- [ ] ]
(iii) Find angle AFB .

Give a reason for each step of your working.

ATBWER s s S R e * 2]
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26 (b)

In the diagram, 74 and TB are tangents to the circle at 4 and B respectively.
D is a point on the circle such that BD is parallel to 74.

C is a point inside the circle such that angle CBD is 18°.

Angle ATB is 62°.

(i) Find angle TAB.
Give a reason of your working.

ANSWEF i ° [1]

(ii) Show that C is not the centre of the circle.

Answer

(2]
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Paper 2 [90 marks]

PRELIMINARY EXAMINATION
21 August 2023
2 hours 15 minutes

Candidates answer on the Question Paper

READ THESE INSTRUCTIONS FIRST

Do not open this booklet until you are told to do so.

Write your name, index number and class 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 questions.

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 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 7, use either your calculator value or 3.142, unless the question requires the answer in terms of 7.

The number of marks is given in brackets [ ] at the end of each question or part question.
The total of the marks for this paper is 90.

Write the brand and model of your calculator in the space provided below.

For Examiner’s Use

Brand/Model of Calculator

Total

90

This question paper consists of 22 printed pages.
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Mathematical Formulae

Compound interest

Total Amount = P(l + LJ
100

Mensuration
Curved surface area of a cone = '/

Surface area of a sphere = 47’

Volume of a cone = %m’zh
4
Volume of a sphere = 5 g

Area of triangle ABC = %ab sin C
Arc length = »&, where @is in radians

1 . .
Sector area = ErZH , where @1s in radians

Trigonometry
a b c

snd snB sinC
a*=b*+c* - 2bccos A
Statistics

LA
Mean = y

s srin- 2 _(E2]
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Answer all the questions

1 W = p+2r
\Ip—2q

() Findswhen p=10, g=3 and r=75.

(ii) Rearrange the formula to make p the subject.

ANSWEF DSl nsss s sanesssiasanisss 3]
(b) Solve the inequalities -7 < 4 <5-x
ANSWEL sovvvinissimsin o s oS S s [3]
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BP-95

x+5 2

Write as a single fraction in its simplest form - .
© g P Ixt—5y-3 x=3
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(a) The cash price of a new laptop is $3369.
Ahmad buys this laptop on hire purchase.

He pays a deposit of one third of the cash price followed by 36 equal monthly
instalments.
The total amount Ahmad pays for the laptop is $3650.20.

(i)  Calculate each monthly instalment.

K O — [2]

(ii) Calculate the simple interest rate per annum.

ANSWEF  ivvnmimsnvmiarmsassasenseives % (2]
(b) Brandon buys an identical laptop.
He borrows $3369 at a compound interest of 4% per year for 5 years.
Calculate the total amount Brandon pays for the laptop.
Answer  § voonvismmamiss e [2]
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Catherine buys the same laptop from an online store selling it for 15,200 Chinese
Yuan.

She is charged a 8% tax on the price of the laptop.

The exchange rate between Singapore dollars ($) and Chinese Yuan (¥) is
$1=¥541.

Calculate the percentage savings by Catherine.

PartnerinLearning77
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3 The diagram shows a square of length 20 cm. O is the centre of the square. Four smaller
identical circles, with radius » cm are drawn as shown. The circles touch each other and
the sides of the square. 4 and B are centres of two of the smaller circles.

20 cm

(a) Find and simplify an expression, in terms of r, for
@ 04,

(i) 4B

(b) Form an equation, in terms of , and show that it reduces to

r*+20r-100=0.
Answer

(3]
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()  Solve the equation 7> +20r—100=0.
Give your solutions correct to two decimal places.

Answer r=............... (6] [3]

(d) Calculate the area of the shaded region.
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(a) L is the point (-2, —4) and M is the point (5, 8).

_

(i)  Write down the column vector LM .

ANTWET  cvvvmanmmmmsssmsa s sy s s [1]

(i)  Find |[LM|.

(iii) Given that 2LIN =3LM , find the coordinates of N.
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(b) OABC'is a quadrilateral.

52=3a, O_C" = 6, 30—C’=ZE and £=l
XCc 2
0 6e c
3a
X
A B

(i) Express A—é in terms of a and c¢, as simply as possible.

R L T —— [1]

(i) Express E’Y in terms of a and c, as simply as possible.

(iv) Show that triangle OCX is similar to triangle BAC.
Give a reason for each statement you make.

...........................................................................................
...........................................................................................
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10
x+3

3x-1+

Complete the table of values for y =

(a)

(1]

4.5

0.5

3.36

2.33

~0:5

1.5

-1.5

-2

~2.23

558

X

(3]

for —2.25<x<2.

10
x+3

=3x-1+

d, draw the graph of y

gri

On the

(b)
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(¢)  Explain why the equation 3x—1+ W k does not have solutions for some values

x+3
of k.

(1]
(d Alne y= %x+c is a tangent to the curve.
By drawing this tangent, find the value of c.
Answer C= .....cccooiiiiiiiiiiiii [2]
. . s . 9 10
(e) By drawing a suitable straight line, solve the equation _Ex +2= —
x+
ANSWer X =svssssesies L [2]
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A, B, C and D are four points on level ground.
A is due west of B and the bearing of C from 4 1s 059°.
AB=10m, BC=24 m, BD=35mand CD =46 m.

D
C
(a) Calculate
(i) angle ACB,
ANSWEr e ° 2]
(ii) the bearing of C from B,
Answer ., L
(iii) the area of triangle BCD.
ANSWRT e SRR m’>  [4]
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(b) A building is located at B such that the angle of depression from the top of the
building to D is 49°.

Calculate
(i)  the height of the building,

(ii) the greatest angle of elevation of the top of the building when viewed from a
point along CD.
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The diagram shows Selid A consisting of a right circular cone attached to a hemisphere
with a common circular base of radius » cm. The height of the cone is 24 cm. The volume
of the cone is equal to twice the volume of the hemisphere.

~ |

vy

- ——

J
i
1
1
i
i
S
1
1
i
1
1
|
i
1
y

Solid A
(a) Showthat r=6.

Answer

(2]
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(b) Solid B is constructed by removing a smaller cone of base radius x cm and height y cm.

<« Solid B

Solid A

(i)  Find the value of .

(ii)  Given that the volume of the cone removed is 121.51 cm?, calculate the total
surface area of Solid B.

ARSWET  svvnsumvsmsssvivsmmesssvesssssnsins cm [5]
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Cumulative frequency

(@)

10004

The ages of 1000 people using sports centre A and sports centre B are summarised in
the cumulative frequency diagram below.

900

800 t

400+

100+

700 F—-+-rh et

; | | —Sports centre A |
T === Sports centre B |

600t

SO0

300+

200+

@

10 20 30 40

v

50 60 70 80 90
Age (years)

Use the curve to estimate
(a) the median age for sports centre A,

PartnerinLearning88
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(b)

BP-~109

(ii) Make two comparisons between the age distribution in sports centre A and
sports centre B.
Use figures to support your answer.

The table shows information about a group of people using the sports centre on one
day.

Aged under 30 | Aged 30 or over
Male 25 15
Female 13 7

(i)  One of these people who is a male is selected at random.
Find the probability that this person is aged under 30.

(ii) Two of the people are selected at random.
Find the probability that
(a) Dboth are female,

(b) they are both aged 30 or over, but only one is a male.
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Steve is planning to start a small business selling bubble tea.
He has read the following healthy eating guidelines:

Our sugar consumption should be no more than 10 percent of our daily |
caloric* intake (this is equal to 10 teaspoons of sugar based on a 2000-daily
caloric intake). This limit includes sugar present in food and drinks.

A further reduction to 5 teaspoons of sugar a day based on a 2000-daily calorie
can bring about additional health benefits.

* The average recommended daily caloric intake is 2200 calories for males, and 1800
calories for females (based on an average weight and physical activity of the average male
and female Singaporean).

A cup of bubble tea is made by adding sugar syrup based on sugar level and topping up the
remaining amount with flavoured tea.

The tables below give information to calculate the number of calories in a cup of bubble
tea.

Sugar Level Size Capacity in ml
Quarter Sugar (25%) Regular 485
Half Sugar (50%) Large 705
Less Sugar (75%)
Full Sugar (100%)

A regular-sized cup of bubble tea with full sugar (100%) contains 120 ml of sugar syrup.

Flavoured tea | Amount of calories per 500 ml
Black tea 70
Green tea 85
Red tea 100
Milk tea 110

Amount of calories per 15 ml
rSugar syrup 50

e.g. A regular-sized (485ml) cup of bubble tea with full sugar
= 120 ml of sugar syrup + 365 ml of flavoured tea

(a) Calculate the number of calories in sugar syrup in a regular-sized cup of bubble tea
with half sugar.

ATSWEE st i SRS BN R calories [2]
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9 Zen’s daily caloric intake is about 2800 calories based on his weight and physical activity.
(b) According to the healthy eating guidelines, calculate the maximum number of
calories he can consume from sugar.

AMSWEE ooy Sess TR aess calories [1]

(¢) Steve is offering the following healthier choice option:

For customers with daily caloric intake between 2400 and 2900 calories

Regular-sized milk tea
with quarter sugar level

o T - - - - - - -,
'lll———————————-—"

L4
4
“

Zen decides to select the above healthier choice option.
He thinks that the total calories of this option meets the healthy eating guidelines but
exceeds the recommended calories for additional health benefits by 30%.

Is Zen correct?
Justify your decision and show your method clearly.

Answer
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2023 Sec 4E5N Mathematics Preliminary Examination Paper 1 Marking Scheme

1 2. 879496932 .
= 3 (ncarest whole number)
2 | (a) 5-2x
(b) 4x
2 : [ikm
0.0955
10.5 1/ km (3 s.0)
4 (@ S.88x10 °
(b) I m' =10° em’
0.00588 m* —0.00388x 10°cm” — 5880 cm*
5 x 2x | |
6 4
2x—6y+3=12
x—-2-—
4
6 504— 2'x3 %7
Greatest square base area  2° x3°
Smallest height = 2x7 =14 ¢m
7@ Selling Price - 5 100_d)
100
L CostPrice = % HU0 4
120
8 | (a) The scale / intervals on the vertical axis is not consistent.
(b) It may mislead the reader to think that the amount of sales in May

($200000) appears to be three time of that in February / April
($150000).

" L
Actually it is only I; times.

OR

It may mislcad the reader to think that the increase in sales from
April to May ($50000) appears to be twice of that from January
to February ($150000).

Aclually the amount ol increase is only one-third.
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(a)

240= 2" x3x5

(b)

HCF = 20 = 2°x5
LCM = 240 = (2% x5) x 2" x3
Two numbers : (2°x5)x3 and (2°x5)x 2’ = 60and 80

10

Let the int. £ of the regular polygon be a

X+ y+2a=360

60+2a=360

a=150

ext. £ =180"-150'=30" OR (n-2)I180" =150n

n=—on=12

30

11

(a)

Diagram 3

(b)

d——cy 25d

k k
B s sy o ;
g T 2say

Fy=—2oF
P 2-54.
25

25-4

Percentage reduction in the force = x100% =84%

12

(a)

As  (x+2¥ 20 forall x values

= —(x+2)°<0 forall x values

= 9—(x+2)* <9 for all x values

When x=-2, —(x+2)* has its maximum value of 0,
hence 9—{x+2)* has its maximum value of 9.

(b)

_ 5 2.9 .

\
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(@)

4b+12ab—-3a—1
=4b(1+3a)-(1+3a)
=(1+3a)4b-1)
=Ba+1)X4b-1)

(b)

@’ +2ax+x —4b°
= (a+x)’ -(2b)
=(a+x—2b){a+x+2b)

14

(@)
(b)

(©

The point P is equidistant from the points 4 and B and
Equidistant from the lines A5 and AC.

15
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16

AOAD AOBC

ZACD ZBOC  (vert. opp. £5}
04 = OB = radius
ZOAD = ZOBC (radius L tangent)

I

By ASA congruence test, AOAD = AOBC

17

Perimeters big triangle : hexagon 3

= 6.6
Lengths big triangle - small triangle= 3
Areas big triangle : small triangle

Il
[P
W

I 2
Areas big triangle ; hexagon

w0
L=

18

(a)

Volume of Cone A = — 77k = 400 cm?®
Volume of Cone B = —x(%r)l(sh)

x5 xlm-zh
3

(b)

= Volume C = %x400 =I4%cm3 =14.8cm’ (35.1)
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19

In one hour,

Ali can paint % fence panels.

Cindy can paint g fence panels.

: Y29
Together they can paint (% +§) = 0 fence panels per hour.

/
Time taken for them to paint 17 panels
= 17T+—=4h
10
=5h 52 min

20

@)

Btk oy = 22
12

(b)

3n-2

L=
2n

(c)

_3(n+1)-2_ 3n+l
™2+l 2An+1)

D=T, T,

n+l

In+l 3m-2
T 2m+l) 2
_ n3n+1)—(n+1)(3n-2)
B 2n(n+1)
_ 3’ +n—(3n" +n-2)
- 2n(n+1)
1 .

aln+1)

21

(a)

MPCth—%r:E

3
z_0C
310

= 0C:10tan§ =17.3cm (35.f)
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21 | (b)
Area of sector /A %x 10° x% - 523598 cnr
Arca of AOPC :éx]()xlﬂumg ~ 86.6025cm’
Shaded Area
— 86.6025-52.3598 —34.2427 — 34.2cm” (3s5.1)
22 | ()| () | A-117.19,23, 29}
Gi) | (AUBY {16, 20, 22, 25, 26, 28}
(iii) | No elements in & are (actors ol 30, hence (' =&
(by | (1) | Flements in set /? are factors of 12,
Gi) | Al(PNOHYU' N -6
23 [ (a) Interval 30-35
(b) Estimated Mcan
S A 6x225414x27.54+19%x325-11x37.5-10x42.5
2/ 60
1975
= ——=328(3 s
il (3s/1)
(c) YA 6x22.5 114x27.5 - 19%32.5 - 11x37.5° - 10x42.5°
> f 00
67225
60
Estimated Standard Deviation
> S *(Zﬁ\" Jénzs _[’1975\|\'
v NAR SN 60 L 60
- 607533 6.08(3s.f)
(d) | () | New mean age =329+ 5=379
(ii) | After 5 years, the age of every member is increased by 5 and

the new mean age is also increased by 5,

hence > fl(x+5)—(Xx+5]* > f(x—X)" remains unchanged.

(x=X)
> Sir= 1’%——-}— remains unchanged.
b]
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4 | (a) PO=N6" 18 =10 units
(®) cos ZOPR .
10 3
© Area of APQR — %x 7x6 = 21 units’
-
) Gradient of R LN
N 6 2
mx+2v-3-0 = _—E,\ -i
’ 2 2
m 5
—_—— = m--5
2
25 | (a) 7323
P = .2
14
(b) 323
/200 350 150‘l 1715850
500 750 180, 34270
a0
L
(c) The clements of 7 represent the revenue of the zoo in a weekday
and a weekend respectively.
(d) n=(5 2)
e (15850
e nr=(5 2) = (147790)
\ 34270
26 |(a) | (i) | ZCAB=36 because angles in the same segment are equal.
(i) | Reflex 210D —2x124 -~ 248
because angle at centre  twice angle at circumlerence.
(iii) | ZABF' — ZABD
- 180 =124 56 (<Iy inoppositc scgments)
SAFB =180 36 56 =88 (/s sumof A)
(b)y | (i) | 74—-78 (equal tangents from external point)
ZTAB (180 —62)+2 59 (base Zs of isosceles A)
(i) | Z7BC 180 —62°—18 100 (int s, T4/ /BD)

By the property ‘radius | tangent’,
as Z1TBC 7 90 . BC is not a radius of the circle
Tlence C is not the centre of the circle.
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2023 MF Mathematics Preliminary Examination Paper 2 Marking Scheme

Qn

Solutions

1

(a)

(i)

s=2.5

1

(a)

(i}

5= p+2r
Up-2q

- p+2r
P-2q

s*{p-2q)=p+2r

ps’ =295’ = p+2r

ps’—p=2r+2gs’

p(sz —1) =2r+2gs’

_2r+2gs°
s? -1

(b)

3x—4<5_x

~14<3x—4 and 3x-4<2(5-x)

—-14+4<3x and 3x-4<10-2x

x‘z 71_;)_ and 5x<14
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(c)

x+5 N 2
2% ~5%-3 %-3

x+5 2

(2x+1)(x-3) x-3

x+5 2(2x+1)

(2x+1)(x-3) (2x+1)(x-3)

x+5-4x-2
(2x+1)(x-3)

-3x+3
(2x+l)(x-—3)

(a)

Total payable after deposit

=3650.20- @

=2527.20

Monthly instalment
_2527.20

36
=$70.20

(@)

(ii)

(~§~X3369JR(}E}
365020 3360 = e
100

R= 417 (to3 s.f)
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(b)

]
A=3369[1+i)

100
A=4098.9036
(©) Price of laptop in Singapore dollars before tax
_ 15200
5.41
=2809.6118
Price aftertax . .~
=2809.6118x1.08
=3034.3807
Percentage savings
_ 3369—3034.3807 <100%
3369
=9.93% (to0 3 s.f)
(a) | 10—r
(a) | (i) |[2r
®) | (10-r) +(10-r) =(2r)’
100 —207+7r” +100—20r + 7 =4r*
2r* +40r-200=0
r2+20r—=100=0
|
(© —20,/20% - 4(1)(~100)
F=
2(1)
r=4.1421 or r=-24.1421
r=414 or r=-2414
I
(d) | Area of shaded region
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=20° - 47 (4.1421)

2

=184 cm? (10 3 s.f)

(@ | H’H(S]_(_ZJ:(?J
8 -4 12
e |LTJ|=J71+122=|3.9
(a) (iii) ZE:BW
23 2)1=()
4 12
2bﬁ?=3(7)+2(_2)
12 -4
w0
36 -3
— (17}
ON=| 2
14
| N[H,M]
2
O 10 | B
b i —
®) AXzé(Gc—h):Zc—a
5(:3a+2c—a=2a+2c
(b) (iii)

E’:%(a):gc
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az—(ﬁcf3a)+9c=3a+3c

CB =3a+3c
(b) |Gv) | g . .

Given 30C =2 AB = OC is parallel to AB and
oc _2

BA_ 3

angle OCX = angle BAC (alt £s, OC // AB)

2 AX E = g #

AC 3

cx_2_oc

AC 3 BA

By SAS similarity test, tnangle OCX is similar to
triangle BAC

OR

30C=248 » 2.2
BA

3

2E=FC: :>C—X=2
AC 3

OX =2a+2¢ ‘

CB=3a+3e= —-(2a+2c] - OX L
BC

By SSS SIm1lanty test, tnangle OCX is similar to

triangle BAC

OR

Given 30C =2 4B = OC i parallel to AB
angle QCX = angle BAC (alt «s, OC // AB)

OX =2a+2¢
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§=3a+3c=%(2a+2c)=%&

= CB is parallel to OX
angle OXC = angle BCA (alt £s, OX// CB)

angle XOC = angle CBA (. sum of triangles)

By AAA similarity test, triangle OCX is similar to
triangle BAC

(a)

1.17

(b)

-2
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()

is at

Since the minimum value of v =3x-1+ =
x+

y =095 (accept ¥y =0.9, y=1), hence when k <0.95,
the line y = k _does not intersect the graph

yz3x—l+LO— and therefore 3x—1+—19—:k has no
X+3 x+3

solution.

d 1
@ Draw tangent with gradient 5
c=L5 (accept 1.4,1.45, 1,55, 1.6)
© | 2,212 |
2 x+3
—g’—x+1:3x—1+——10
2 x+3
Plot the line y= —%x+ 1
x= 215 (accept 2.2, -2.1)
x=-0.4 (accept -0.45, -0.35)
(@) |() |zc4B=90°-59°
=31°
sin ZACB _sin31°
10 24
ZACB =sin™ (———ms"‘ . IOJ
24
LACB =12.392
| LACB=124°
(a) | (@) | £4ABC =180°—-31°-12.392° =136.608°

Bearing of C from B
=136.608°-90°

= 046.6° (to 1 d.p.)
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(a)

(iil)

24’ =35% + 46" —2(35)(46)cos ZBDC

2 _q&d _ag2
4BDC=COSA[M]

-2(35)(46)

ZBDC =30.829°

Area of triangle BCD
=%(35)(46)sin30.829°

=412.55

=413 m* (to 3 sf)

(b)

(i)

tan49° =
35

h=35tan49° =40.262

h=40.3 m(to3sf)

(b)

(i)

Shortest distance from B to line CD
412,55
l><46
2

=17.936

Let greatest angle of elevation be &
40.262

17.936

tané =

8 =65.987

9=66.0° (to1dp.)

(a)

Volume of cone = 2 x Volume of hemisphere

l;vz'r2 (24)= 2><Em'3
3 3

24 =4r

r=6
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® (@ fx_6_1 (i:i)
y 24 4 6 24
(b) | (i) 5=1:>y=4x
v 4
ln’x? =121.57
3y
%irxz (4x)=121.57
3
9
x:—
2
Slant height of big cone
=\.‘241+62
=4/612

Slant height of small cone

= ]82+(2J
2

=+/344.25

Curved surface area of remaining solid

9
=(6)(Ve12)- 3(5)( 344.25)
=204.01

Curve surface area hemisphere
=27 (6)2
=727

Total surface area

"

=T2r+ JI’[%J +204.01

=494 cm? (to 3 s.f)
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(@ (1) |(@ 33.5 or 34

(b) 1000 — 840 = 160 or 155

() |51-21=30

(a) [ (ii) | The median age for A =33.5 and

the median age for B = 31, thus age of people using
sports centre is slightly older for A than B.

The IQR for A =30 and the IQR forB =42 - 21.5

= 20.5, thus there is wider spread about the median
age for A than B.

® [@ [25_5
40 8

i) [@ [20 19

@ [® [15 7 7 15
0 59 60 59

(a) | Volume of half sugar syrup in regular-sized bubble tea
=L120 |
2

=60

Amount of calories in regular-sized syrup
= @ x 50
15

=200 calories -

(b) | Max sugar consumption

= ﬂ = 2800 =280 calories
100
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(c)

Volume of regular-sized = 485 ml

Volume of quarter sugar syrup

=lx120
4

=30 ml

Calories in sugar
15

=100 calories

Calories in milk tea
_ (485-30)

500

x110

=100.1 calories

Total calories’
=100+100.1

=200.1

Calories in the bubble tea= 200.1 < 280,
Yes, he will meet the healthy guidelines.

Percentage exceeding

=200'1_140x100%
140

—283,
14

423% >30% , he will exceed by 30%.
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