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2

Mathematical Formulae

Compound interest

Total amount = P| 1+ ——
100

Mensuration
Curved surface area of a cone = 77/

Surface area of a sphere = 4 2

Volume of a cone = l w*h
4
Volume of a sphere = 5727

Area of triangle ABC = %ab sinC
Arc length = r@, where @ is in radians
Sector area = %FZQ , Where @ is in radians

Trigonometry

a b c

sind sinB sinC
@’ =b*+c* —2bccos 4
Statistics

2 f
zf

Standard deviation = \/ &2— — [EJ
Xf \Zf

Mean =

‘Sec 4E/5N_EM_P1

YYSS PRELIM_2025



3

Answer all the questions

1 Jason and Annie shared a sum of money in the ratio of 3 : 6. Annie received $150 more
than Jason. Calculate the total sum of money Jason and Annie shared.

2 (a) Simplify 3/64)°

Answer o [1]

(b) Given 372 = % find the value of x.

ARMEHRY XS paamssrs R R e [2]

3 (a) Giventhat 0<0<180°, find the values of 0 for sin0 = 0.6453.

645

ANSWer oo T [2]
(b) Express 240°in radians, in terms of ©t
B i vy S [1]
[Turn Over
Sec 4E/5N_EM. P1 YYSS PRELIM 2025
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4  Justin invested $10 000 in a bank that pays a compound interest of x% per annum.,

Find the value of x if Justin’s accumulated amount after 2 years is $10 506.25.

5 The numbers 720 and 700 are written as products of their prime factors.

720 = 2% x3% x5,

700 =27 x 5% x 7.
Find
(a) the lowest common multiple of 720 and 700,

646

ANSWETF oo [1]
(b) the smallest positive integer value of & for which 3720x 700 k is a whole
number.
Answer ettt [1]
Sec 4E/5SN_EM_P1 B YYSS_PRELIM_2025
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6  Mabel currently earns a monthly salary of $3500.
She was offered an increase in her salary calculated according to either Scheme A or
Scheme B. Scheme A4 gives an increase of 7% of her present monthly salary. Scheme B

gives an increase of 6% of her present monthly salary plus a bonus of $250 every 4
months.

(a) Calculate her annual salary under
(i) Scheme 4,

Answer  $.. [1]

(ii) Scheme B.

Aimswer:  Boommvsmmnsesivmssvon s sessin [2]

(b)  Express Mabel’s increase in annual salary under Scheme B as a percentage of her
current annual salary, giving your answer correct to 1 decimal place.

[Turn Over
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7 (a) Given that x> +8x+k is a perfect square, find the value of k.

Answer e e et a e [2]

(b) Using the value of £ from part (a), a graph is drawn for x> +8x+k.
State the coordinates of the turning point of the graph.

Answer  (covviiiiiiiiiionn. s e ) [1]

4
8  Express 7p-1_2(p+1)

as a single fraction in its simplest form.

648
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9 InJune, Tammy travelled to Australia from Singapore.

Before her trip to Australia, she exchanged S$2500 for Australian dollars at a rate of
S$1 = A$1.20.

In Australia, Tammy spent A$1400.

On her return to Singapore, she exchanged her remaining Australian dollars back to
Singapore dollars at the rate of A$1 = S$0.84.

Calculate the amount of Singapore dollars Tammy received after her trip.

BIPHER Bl s i D A S At S [2]

10 There are 88 marbles in a bag, some of which are blue, and the rest are red.

The probability of drawing a blue marble is %

Find the number of blue marbles that need to be placed in the bag to change the given

4
robability to —.
p ty 15

Answer

[Turn Over
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11  The cumulative frequency curve shows the distribution of the time taken by 300
competitors in a men’s marathon race.

300

TTT1IiTI1iEl ENEERRNERNERRENE HETEEEIR ARAE ERER 8
A SENERRRRRARNRAR SN NARARNNRAN NN ANANRAAGAN T
ISERANARRINAR HARARANARN7 ARRED
250 4+ — |
‘ | RERRRAVS!
§ 200 4+ EEEE L E
? 150 - e R T -
- i SRAENENRER i 31 LE "
5 HHHHH AU RNREARARRN 7’2""
& 100 BEREEREEY
g EE HH EAREAS // )
i LEY SEENRERERENERD i,]{“‘f]if, AT 1T T
i T
1 15 2 25 3 35 4

Time in hours

(a) The marathon was won by Peter. Write down his winning time, giving your
answer in hours and minutes.

Cumulative Frequency

ANSWer  ouvevsisenvavsines oS v wemsmievamss minutes [1]
(b)  Use the curve to find, in hours and minutes,

(i) the median time,

ABBWEP  iseveipvonnvsssansmny hotrs cosmmumvasmes minutes [1]

(i) the 85" percentile.

Answer  .o.iiiiiiiiiiiiiinn. hours .....covvvvnvincnnnn. minutes [1]

Sec 4E/5N_EM_P1 # YYSS PRELIM_2025
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9

The qualifying time for the Olympic Games was achieved by 30% of the
runners. The marathon started at 07 00 hours. At what time did the last
qualifying athlete finish the marathon?

Answer [1]

The 300 men who took part in the marathon and their years of experience in
running marathons are shown in the table below.

Years of experience (7) 0<1<2 | 2<t<4 | 4<t<6 | 65t<8 | 8<r<10

Frequency 66 80 61 53 40

(i) Calculate an estimate of the mean number of years of experience
athletes have in running marathons.

Answer [1]

(i) Explain why the calculation in d (i) is an estimate.

Answer

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

651
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12 (a) Expand and simplify (5p—¢)(2¢+3p).

(b) Factorise each of the following completely.

(i) %azb—3ab2,

PREWER  cuienssanarna s e AT S e [1]
(i) 7a-3ab—-6bk+14k .
ARSWEF i [2]
13 The equation of aline is 3y =2x+1.
(a) Find the gradient of this line.
ARSWEF o e [1]

(b)  Given that D(10,y)is a point on the line, find the value of y.

ATBWEP W™ ivnmmammrmrnmmmammnsnsnsisnss i GRS [1]

Sec 4E/SN_EM_P1  ~ : - YYSS_PRELIM_2025
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14  The diagram shows a circle with centre 0 and PR is the diameter.
X is a point on PQ.
It is also given that QX' =8 cm and OR =15 cm.

o

N

(a) Explain why angle POR = 90°

653

T T y—
.............................................................................................. [1]
(b) Find, in fraction, the value of cos ZPXR.
Answer €08 LPERS .ccvvvompssavivsvesvs sessisivessvisvivssiss [2]
[Turn Over
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49x* —16

15  Simplity ———.
Tx* +3x—4

HHBWEE v s 160 00505000 R S (3]

16  Sketch the graph of y = 2(x+ 1)(x = 3) on the axes below.

Indicate clearly the points where the graph crosses the axes and its turning point.

Answer (2]

v
=

654
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17  Figure 1 shows a solid cone P.
The solid cone P is divided into two solids X and ¥, as shown in Figure 2.

Solid cone X is similar to cone P and the volumes of solid X and ¥ are 67.5 c¢cm’ and
245 cm® respectively.

Figure 1 Figure 2

(a)  Show that the ratio of the height of solid X to that of solid Yis 3 : 2.

Answer [2]

(b) Ifthe base area of solid X is 30 cm?, calculate the base area of solid cone P.

655

[Turn Over
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18 Giventhat (a—b)’ =64, ab=11 and a > b, find the value of

(a) a-b,

ARSWEr o [1]

(b) 2(a2+bz).

ARSWEF o [2]

19 A and B are two sets and the number of elements in each set is shown in the Venn
diagram below.
Given that n(A UB) =89, find the value of x.

g

1.2

5x

Sec 4E/5N_EM_P1 - YYSS_PRELIM 2025
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20 (a) The pie chart below presents the results of a survey conducted to explore students'
interest in sports activities.

Interest in Sports Activities

Basketball
22%

Volleyball

Soccer

30% Pickleball

35%

Badminton

State one aspect of the pie chart which is misleading and explain why.

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

657

.............................................................................................. [1]
(b)  Ina sequence, the difference between consecutive terms is constant.
The second term of this sequence is 40. The fifth term of this sequence is 19.
(i) Find an expression, in terms of n, for the nth term of this sequence.
ATBWEE sinniasiivamiismmeessnenmespnsmmsmasmssns [1]
(i) Explain why —88is not a term of this sequence.
FEIESTUCT oo s U000 550 5 00056 s 505t 0 PR B B AR R 5
............................................................................................... [1]
[Turn Over
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21 A bakery sells 3 different types of buns.

The number of each type of bun sold during a particular weekend in May is given in the

table below.

Number of buns sold during a weekend
Saturday Sunday
Cream bun X 27
Potato bun 19 18
Kaya bun 23 21
x 27
This information can be represented by the matrix N= |19 18
23 21
(a) The cost of a cream bun, potato bun and a kaya bun is $3, $2.70 and $ 4.10
respectively.
Represent this information in a 1 x 3 matrix C.
Answer o S R R T M S [1]
(b) Find, in terms of x, the matrix P = CN.
Answer B i e TR 8.5 S S, T [1]

(¢)  Explain what the elements in P represent.

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

(d) That weekend, the bakery decided to give a 5% discount on the cost of buns on
Saturday and 10% discount on the cost of buns on Sunday.

The total cost of buns sold on both days was $360.95.
Find the value of x.

658
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22 yis inversely proportional to (x —1)2 . If the sum of the values of y when x =3and
when x =35 is 20, find

(a) anequation connecting x and y,

659

Answer o [2]
(b) the values of x when y = 16.
Answer x=.........ccoceln. LD s snmmnassasaiainsen [2]
[Turn Over
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23  The diagram shows the positions of three shopping malls, 4, B and C
The bearing of C from 4 is 130°. £ ABC is 26°and £ BACis 61°.

N
/ B

7

26°

)

(a) How far apart are shopping malls B and C?

(b) Peter wants to travel from shopping mall B to shopping mall C.
On what bearing should he travel from shopping mall B so that he will be able to
reach shopping mall C?

ABSWEE  nomws s swaisiars s s aiwss s nisis rssies iwie e °12]

660
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24 A shape of a model house was created using a piece of wire which was bent to form the
shape PORST as shown in the diagram below.
PQ and RS are perpendicular to OR.
Itis given that PT = ST =5xcm, PQ=RS = ycm and OR = 6x cm.

T
5x cm 5x cm
P S
ycm yem
@] R
6x cm

(a)  Given that the total length of the wire used is 150 cm, express y in terms of x.

B [2]

(b) Hence, show that the area of PORST is 450x —36x°.

661

Answer ‘ [3]
[Turn Over
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25  The figure shows a triangular prism in which AC =5 ¢cm, BC =3 cm, AD =4 ¢m and

ZACB =175°.
A B
5cm 75" 3cm
4 cm
C

Find

(a) the length of 4B,

JYBHER oronmmmssssmammnss i s i R bR cm [2]

(b) the volume of the prism,
ARSWEF oo e cm [1]
Sec 4E/5N_EM_P1 - YYSS_PRELIM_2025
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(c) the shortest distance from C to AB.

[Turn Over
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26 Tnadiagram, POR() is a parallelogram, and N is the midpoint of OR, ORS is a straight
line. T is a point on OS such that OT :%QS. 20R=0S. OP=4a and OR =2b.

S

2b 0

dq &

(a) Express, as simply as possible, in terms of @ and/or b,

@) PR,
ARSWEF e e [1]
i 0S.
ARSWEF o [1]
(iii) ON,
B T — [1]
Sec 4E/5N_EM_P1 : YYSS_PRELIM 2025
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(iv) OT.

ARSWEr [2]

(b) Explain why O, N and T lie on the same straight line.

FVTETIET. it socm s s 0 05 b 80 850 A S8 7S A B B S
................................................................................................ 2]
The End
[Turn Over
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Compound interest

Total amount = P| 1+ ——
100

Mensuration
Curved surface area of a cone = !

Surface area of a sphere = 42

Volume of a cone = %m’zk

Volume of a sphere = %ﬁf

Area of triangle ABC = éab sinC
Arc length = r8, where @ is in radians
Sector area = %rzé, where 6 is in radians

Trigonometry

a b ¢
sind sinB sinC

a® =b*+c* —2bccos A

Statistics
Mean = %{;
2
Standard deviation = ZLXZ —-(gﬁj
b =f

SEC 4E/5N_EM_P2

YYSS PRELIM 2025



TURN OVER FOR QUESTION 1

[Turn over

i SEC 4E/5N_EM_P2 < YYSS_PRELIM_2025
669



670

4
Answer all the questions.

1 (a) Solve 6—5x=4(1-3x).

Answer x=

(b) Solve the inequalities 3<8—y <11.

Answer ......

(¢) Rearrange b= 1 to make ¢ the subject.

a 2-c

Answer c=

SEC 4E/5N_EM_P2
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(d) Solve the equation

x+4 1-2x°

Give your solutions correct to two decimal places.

[Turn over
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6

2 (a) The average space hetween 2 oxygen atoms in solid ice is 2.76x10™ "% metres.

(i) Express 2.76 %107 metres in picometre. (picc::]()"lz)

ARSWEF' sagwvsnwavapsmswsvy ooy picometre [1]

(i) When ice changes to water, the atom spacing of oxygen decreases by 65%.
Calculate the atom spacing of oxygen in water in picometre.

AASWEE vinvisviyonnvsisesvens picometre [2]

(iii) The atom spacing of oxygen in air is 3.4x107° metres.
Estimate, in standard form, the number of oxygen atoms in a
1 cm by 1 cm by 1 cm cubic enclosure.

SEC 4E/5N_EM_P2 YYSS_PRELIM 2025
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(b) (i) The actual area of a nature reserve is 84 km? while it measures 21 cm? on a
map.
Find the scale of the map.

Answer 1 @ smssiimsessassissvssseeun [2]

(i) Another map has a scale of 1 : 50 000.
The length of a stream on the map is 6.5 cm long.

Calculate, in metres, the actual length of the stream.

[Turn over
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v
The diagram shows a solid hemisphere and a solid cone.
The hemisphere has radius 27 cm.
The cone has radius 3» cm and height 4 cm.
. . 1 3 3

(a) Show that the volume of hemisphere is —3—7ri‘ cm”.

Answer

(2]

(b) The volume of the cone is twice the volume of the hemisphere.

Find /4 in terms of 7.

ABSWEF oo [3]

SEC 4E/5N_EM_P2 YYSS _PRELIM 2025
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(c) The total surface area of the hemisphere is 600 cm?.

Calculate the total surface area of the cone.

ARSWEF (oo cm? [4]

[Turn over
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8

m2x+§—

(a) Complete the table of values for y

4

X

imal place.

Give your answer correct to | dec

[1]

1:3

0.3

2.5

1.5

0.5

<6

5<x

——8 for 0.

5
X

=2x+

id, draw the graph of y

(b) On the gr

Fodidel wdoeds

acfofinde fached

Mg

YYSS PRELIM 2025
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5
(¢) Explain how you determine the number of solutions of the equation 2x+==10

using your graph.

(d) (i) Onthe grid in part (b), draw the line y=2x+1for 0<x<6.

[1]

(i) Write down the x-coordinate of the point where this line intersects the curve.

ANSWEr X = .iiiiiirnrirrnrrerrnienernne. [1]

(iii) The value of x in (d)(ii) is the solution of the equation Ax+B=0.
Find the value of 4 and the value of B.

Answer A = insnnasssv s
B e i i b S e [3]
[Turn over
SEC 4E/5N_EM_P2 2 YYSS_PRELIM 2025
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C

DEUY are points on the circle, centre O.
AB and AC are tangents to the circle at point 7 and V respectively.

Angle UOD = 140", angle OVD = 28" and OU is parallel to DE.

(a) Explain why UD bisects angle ODE, stating your reasons clearly.

Answer

[2]

SEC 4E/SN_EM_P2 YYSS_PRELIM_2025
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(b) Calculate, giving reasons for each step of your working,

(i) angle UED,

AIBWEY soussmsniesiissssuspinsswswsess e ° 2]
(ii) angle EUD,
ARSWEF .oviiiiiiiiiiiiiiii, 2111
(iii) angle AOU.
ANSWEF cooiviiiiiiiiiiiiiiiiiii s ®12]
[Turn over
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(¢) Given that the radius of the circle is 6 cm, find the perimeter of the shaded segment.

SEC 4E/5N_EM_P2 YYSS PRELIM_2025

680



15

6 (a) The box and whisker plots below show the distribution of revision hours in a week
by 40 students in Class 4 and Class B respectively.

i ] i 1 ‘ 1 R 8 e
;s T [ T I
A { i | 1 { [ ]
t - . T T
dodad 4.4 i N o ¢ i 411 1.
Lt il I & 1] ! ﬁ Ll
| .f_ T | i HNEREN
T 1 ] { | 1 I 1
i _f‘[‘ | ] ¥ 1 1 | i
| | L1 { 1 |
- i r )i et .-f -+ - .‘7 P E I........
| | : ]
] ] [ | i
B -~ - : : - 4 - ;._; - — E - - 1
1 1 ] i il 1 5 J
1 | 11 1 1
] i1 | f }
T =] [ T
- ! gt St 4 o ! j

0 10 20 30 40

Number of Hours

(i) Find the interquartile range for Class 4.

(ii) For each statement below, write down whether you agree or disagree with

the statement, explaining clearly what evidence you have used to make your
decision.

Use figures to support your answers.

Statement 1: Students in Class 4 spend more time on revising than

Class B.
.......................................................................................... [1]
Statement 2: Students in Class 4 have more consistent revision hours than

Class B.
.......................................................................................... [1]

Statement 3: The number of students who revised more than 15 hours in a
week in Class A4 is more than in Class B.

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

[Turn over
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(b) In a survey, the number of passengers in each car passing a particular traffic light in

the morning was recorded in the table shown below.

Number of passengers

0

1

2

Number of cars

26

9

15

(i) One of the cars is selected at random.

Find the probability that it has no passengers.

Answer

(if) Two of the cars are selected at random.

Find, as a fraction in its simplest form, the probability that

(a) both cars have 3 passengers,

(b) one has more than two passengers and the other has fewer than two

passengers.

SEC 4E/SN_EM_P2
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—_— -8 o
7 (a) AB=[ } and |BA|=17 units.
a

(i) Given that a > 0, find the value of a.

L T [2]
C is a point (2, 5) and AB = DC.

(ii)  Show that the coordinates of D is (10, —10).

[Turn over
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(iii) Find the equation of the line CD.

O is the origin.
E lies on OD such that OD : ED =5 : 3.
(iv) Find the coordinates of E.

SEC 4E/5N_EM_P2

Answer

Answer E (c.oovveevennn... g reeereeaaeens ) [1]

YYSS PRELIM 2025
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(b) The points (—1, 8) and (2, 5) lie on the curve given by the equation

y=ax’ +bx+3.

Find the values of @ and 5.

ARSWEY A= s awsvionss B e (4]
[Turn over
SEC 4E/5N_EM P2 - : . YYSS_PRELIM 2025
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10

2
5 6
11 12

1
3
7

=

3

20

(a) Study the number pattern shown below.

4
8 9
14 15 16

Some characteristics of the number pattern are as shown in the table below.,

Row number | Number of terms | 1% term in the row | Last term in the row
() (Th) (Fn) (Ln)
1 1 1 1
2 3 2 4
3 5 5 9
4 7 10 16
(i) Find the values of Ls, Fs and T7.
Answer Ls = i
AHTWEF B8 S v s snmeriis meiss o
Ariswer T = iewivsnsvosvasssani st snnuss
(ii) Express L, in terms of ».
Answer Ly = .ooviiiiiiiiiiiiiininnnnn

SEC 4E/5N_EM_P2
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(iii) Express F, in terms of n.

AnSWEr Py vmsrvssevienas EyesRe TG [1]

(b) Inthe diagram, ABCD is a rectangle. P and Q are points on 4B such that PC = OD.

A P Q B

Show that triangles AQD and BPC are congruent.

Answer
................................................................................................. [2]
[Turn over
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9  Sam drives GoRide during his free time.
He works from 4pm to 8pm as a GoRide driver every day in a month.

Information for GoRide drivers is given below.

Total Daily Earnings = GoRider Fare (including surge pricing) — GoRide Fees
— fuel charges (including 9% GST) — car rental fees

Local GoRide Charges

On Average from 4pm — 8pm

Each Tri Distance Time Taken
9 24.5 km 30 mins
GoRide Fares
Base fare $4.60
Per Minute $0.20
Per km $0.80
Cancellation Fee $6
Minimum Fare $3

Fare breakdown

GoRider Fare = Base Fare + (cost per minute X ride time)
+ (cost per km x ride distance)

Surge Pricing (6pm — 8pm) x 1.6 of GoRide fare

GoRide Fees

15% of GoRide Fare

(To be paid to GoRide Company for every trip)

SEC 4E/5N_EM_P2 YYSS_PRELIM 2025
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(a) Calculate the average GoRide fare for one trip from 4pm to 6pm on a particular day.

BT [1]

(b) Sam drives non-stop between 4pm to 8pm with a new trip coming in after the
previous trip has ended.

Calculate the total average GoRide fare that Sam will receive on a particular day
after deducting the GoRide fees for each trip.

Answer $ ooooiviiii [3]

[Turn over
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(c)
Car Rental
Pricing $ 118 nett /day
Contract 4 weeks
Fuel Grade Pump Price/ litre GoRide Fuel card
(excludes 9% GST)
Fuelstar 98 $3.12 25% Discount
Fuelstar 95 $2.65 and
Fuel Star 92 $2.62 Additional $3 off for
$60 minimum spent on
fuel

Sam’s rental car runs at an estimate of 8 litres per 100 kilometres.

The full tank capacity of his rental car is 65 litres.

He tops up his petrol tank to full tank capacity whenever it is 25% full.
Sam uses Fuelstar 95 for his petrol.

He has a GoRide fuel card.

Sam expects a monthly income of $4000, assuming he has a continuous flow of
customers from 4pm to 8pm.

Determine if Sam can earn his expected income of $4000 as a GoRide driver in a
month of 30 days.

Show your calculations clearly.
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Continuation of working space for question 9(c)

BBBWOT  swrcuncsnss owosamsm ons G SR S 0 R o NS B TR EA D S50 femonmren Ao o A8 A 8 A5 R A
........................................................................................................... [71
~~~ END OF PAPER ~~~
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Mathematics Department
Sec 4/5 Preliminary Examination 2025

Marking Scheme
Paper 1
1 3 units = $150
1 unit = $50
9 units = 9x50 M1
= $450 Al
2 (a) 3/64y6 » 4y2 B1
2(b) 3-2x _ -1 M1
S1-2x=-1
—2x=-2
x=1 Al
3(a) | 40.2°(1dp) or 139.8° (1dp) B2
30) | 12
180
4m
=—rad
3 Al
4 & N
10506.25=10000| 1+—
{ 100} o
(1 _xJz _10506.25
100 10000
X f10506.25 1 M1
100 10000
x=100 ’m i
10000
x=2.5% Al
5(a) | 25200 Bl
5(b) \/26x32x53><7xk
s k=3x7?
k=147 Al
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6(a)(1)

107

——x3500x%x12
100
= $44940 Al
6@)i1) | 106 +c00212+250%3 MI
100
=$45270 Al
M1
6(b) 45270 .o
3500x12
=107.7857143
~107.8%(1d.p) Al
7(a) x> +8x+k
:x2+8x+(4)2+k—(4)2
=(x+4)2+k—16 Ml
If x> +8x+kisa perfect square,
k-16=0
k=16 Al
7(M) | (-4,0) Bl
8 4 3 1
7p-1 2(p+1)
2(p+1)(7p-1)
_ 8p+8-Tp+1
2(p+1)(7p—1)
B p+9
2(p+1)(7p-1) Al
9 2500x1.20 = A$3000
A$3000-A$1400 =A$1600
1600x0.84 Ml
=5$1344 Al
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10

Currently there are 11 blue marbles.
Let x be the additional blue marbles added to the bag.

1l+x 4 M1
88+x 15
165+15x=352+4x
[1x =187
x=17 Al
11(a) | 2 hours 27 minutes Bl
11(b)(7) | 3 hours 12 minutes Bl
11(b)(ii) | 3 hours 27 minutes Bl
11(c) | 1000 Bl
H(d)(1) | 1x66+3%80+5%x61+7x53+9%x40
300
=4.473333...
~ 4.47years(3s.f) Al
11(d)(ii) | Mid-value of each cluster interval was used in the calculation of B1
mean.
12() | (5p-¢)(2q+3p)
=10pq+15p2—2q2—3pq M1
=15p2—2g2+7pq Al
12(b)(i) %ab(a—Gb) Bl
12(b)(ii) | 7a—3ab—6bk +14k
=a(7~3b)—2k(3b—7) M1
=a(7-3b)+2k(7-3b)
=(7-3b)(a+2k) Al
13(a) | 2 Bl
3
13(b) | 3y= 2(10)+1
y=1 Al
14(a) | PR is the diameter of the circle, hence triangle POR is a right- Bl
angled triangle
14(b) | Using Pythagoras’ Theorem,
3 _ a2, 12
XR*=8"+15 M1
XR =17cm
cos ZPXR= .
17 Al




696

15 49x* ~16
2
0B M2: 1m each
(7x) _(4) for each
(7x-4)(x+1) correct
factorisation
_ (7x+4)(7x-4) (numerator &
(7x-4)(x+1) denominator)
_Tx+4 di
x 1
16 Correct
v £ shape: Bl
Correct x and
y intercepts
and turning
point: Bl
- > .
-1 3 *
-H \
- (1,-8)
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17(a) | Vy __ 675 M1
Vo 67.5+245
Yy %15
Ve 3125
Hy _[675
H, V3125
Hy 3
H, 5
Hp 3
Hy 5-3
EX—:i(shown) Ayl
Hy 2
17(b) Ay (3]2 Ml
A \5
0_9
Ay 25
A‘u=8310m2 Al
3
18@) | (a-b) =64
a—bz«/a
a—b =38(since a>b) Bl
180) | (4-p) =64
a* —2ab+b* =64 M1
a’ +b* =64+ 2ab
Since ab =11,
a* +b* =64+2(11)
a* +b* =86
.'.2(a2+b2)=172 Al
19 4x+1+6+3x—-2=89 M]1
7x+5=89
7x =84
x=12 Al
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20{a) | The sizes of the sectors representing each purchase are not Bl
proportional to the relative percentages.
20(b)(i) | 40-19 7
3
=Tn+54 Al
20(b)(ii) | ~7n+54 =—88
—Tn=-142
n=20 =
7
Since n is not a positive integer, it is not possible for the sequence | Al/follow-
to have —88 as one of the terms. through
21(a) | C=(3 2.10 430) Bl
21(b) x 27
P=(3 270 4.10)[19 18
23 21
=(3x+145.60 215.70) Al
21(¢c) | The elements in P represents the total amount of money collected B1
for the sale of all 3 types of buns on a particular Saturday and
Sunday respectively.
21(d) | 0.95(3x+145.60)+0.9(215.70) =360.95 Ml
2.85x=28.5
x=10 Al
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22(a)

16
5k =320
k=064

Ml

Al

22(b)

16(x~1)" =64
(x-1)° =4
x=1=£2

x=3o0rx=-1

M1

A1 (both)

23(a)

Using sine rule,
BC 50
sin61°  sin26°

C= _50 -x8in 61°
sin 26°

BC =99.75790076
BC ~99.8km(3 sf)

M1

Al

23(b)

£LNAB =130°-61°
=69°
180°-69°=111°
Bearing of C from B = 360°-26°-111°
=223°

M1
Al
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24(a)

Sx+5x+y+y+6x=150
16x+2y =150
8x+y=T5

y=T75-8x

M1

Al

24(b)

Using Pythagoras’ theorem,
Height of triangle PTS

= J(5x) - (3x)

=/16x>

=4x cm

Area of PQRST
=%>< 6x><4x+6x(75~8x)

=12x +450x — 48x>
= 450x —36x” (shown)

M1

M1

Al

25(a)

Using cosine rule,

AB* =57 +3*-2(5)(3)cos 75°
AB =5.122053167

AB ~5.12cm(3 sf)

M1

Al

25(b)

Volume of prism
1
= %xSx?;xsin 75°% 4

=28.97777479
~ 29.0cm’ (3sf)

Al

25(c)

Let x be the shortest distance from C to 4B.

—12—x 5.122053167 xxx 4 =28.97777479
v 28.97777479

10.24410633
x =~ 2.83cm (3 sf)

M1

Al
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26(a)

ﬁ{ =_4a+2b

Bl
26(b) | oS = OR+RS
=-4a +2b Bl
26(c) | ON =OR+RN
ON = OR + RO
=2b+2a/0OR
=2(b+ta) Bl
26(d) | OT =08 +5T
o) Ml
=4b+§(4a— 2b)
8 8 8 Al
= —(a+h) OR —a+—b
3(a ) 3973
26(¢) c7'=—(2a+2b)
——
OT———ON M1
Since OT and ON are parallel and O is a common pomt Al

O,N and T lie on the same straight line.

Or
— 8 .
Since, OT = E(a +b) and ON =2(b+a), OT and ON are parallel
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4ESN 2025 Prelim Math Paper 2 Mark Scheme

Qn Solutions Marks
6—-5x=4(1-3x)
6-5x=4—12x Ml
1(a) Tx=-2
2
B Al
3<8-y<11
3<8-y and 8—y<ll M1
(b) —5<-y and -y<3
y<5and y>-3
3L p<B Al
-
a 2-c
c 1, Ml
2—-¢c a
¢ l-ab
() 2—c¢ a MI1 — cross
ac=(1-ab)(2-c) multiply
ac=2-c-2ab+abc
ac+c—abc=2-2ab
o 2—2ab Al
a+1—ab
5 - X ‘
x+4 +1—2x M1 — simplifying
I algebraic faction
x+4  1-2x M1 — cross
S(1-2x)=(x+4)(4—-7x) multiply
) | 5-10x=4x-7x*+16-28x
Tx* +14x-11=0
—14+4/14% —4(7)(- M1 —using
x= \/ LD formula
2(7)
x=060 or x=-2.60 A2
2.76%107%°
A0, 3 2
2(ai) =2.76><10 x10
107
= 276 picometre Bl
_ M1
276x(100 65)
(aii) 100
Al

=96.6 picometre
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Surface Area of Cone

= 7(3r)* + 7:(31”)(\/712 +(3r) )

2
= 2(3r)* + 72 (3r) \/(%f] +(3r)?

1753
= 97r? 4+ 3712 —;—

e

7
=1147.81

=1150 cm* (to 3sf)

0.01
3.4%107° M1
=2.94117x10°
(aiii)
(2.94117><106)3
=2.54x10" Al
(bi) 21 cm? ;84 km®
M1
1 cm? : 4 km?
lcem:2 km
1 :200000 Al
(bii) | 1:50000
lcm:500 m M1
6.5cm :3250 m Al
3 M1
® 120
3
=~1é7rr3 AGI1
3
b M1
®) l7r(3;r)2h = 2x1—6—7rr3
3 3
e 327?,'1"3 M1
971'7'2
—Er Al
9
© | 37(2r) =600 L
12727% =600
50
r=,l—
by

M1 —using 77l

M1 —sub A in
terms of »

Or

sub # in terms of
T

Al
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4(a) Bl

(b) Points correctly
plotted:

-B1 for4 to 7
points correct

-B2 for all correct

Smooth curve
-Bl

© | e3o10
X
M1

2x+ 3. 8=2
X

Draw y = 2,

the number of solutions = the number of points of B1

intersasctior 5.
@@ b1 / R T 0 O

B1 —blue line
drawn correctly

536i2Z01111) | | 7

2

(d)(ii) Ts05T01 | Bl

(d)(ii) 2x+§—8=2x+1 M1
X

B
X

Ox—-5=0 or —9x+5=0
A=9 ; B=-5 A=-9 ; B=5 B1,Bl1

[Turn over
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5(a) | /OUB=£0DU
= 180;140 (base ol isosceles A)
_o20 B1 — either seen
ZUDE = £Z0UD (alt L,OU//DE)
=20°
Since £ODU = ZUDE, UD bisects ZODE. (explained) AGI
(bi) Reflex ZOUD =360-140 (Zs at a point) M1
=220
220 n
ZLUED = > (£ at centre =2 Z at circumference)
=110’ Al
(bii) | ZEUD=180-20-110(£ sum of A)
=3 Al
(biii) | £VOD =180-2x28(base of isosccles A)
=124
£VOU =360-124—140(Ls at a point ) M1 — either seen
=96
96 :
LAOU = (tangent from an external point)
- Al
=48
(c) In AOAU,
tan48 = % M1
AU =6tan 48
MinorArc length VU = ﬁx?_xnxtﬁ Ml
360
. 96
Perimeter =2x6tan48 + —x2x 7w x6
360
=23.3804 Al
=234 cm
6(ai) IQR of Class 4 =30 - 15
= 15 hours Bl
(aii) Agree. The median of Class 4 (25 hrs) > the median of Class
B (22 hrs). Bl
Disagree. The IQR of Class 4 (15hours) > the IQR of
Class B (10 hrs). Bl
Disagree. 30 students (75%) worked more than 15 hrs in
Class 4, while > 30 students (>75%) worked more than
15 hrs in Class B. Bl
(bi) 26 1B Bl

26+9+15+13+7 35
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Mid@ |13 12 Ml
70 69
e Al
805
(i) |35 20 M
70 69
:%(_). Al
69
@0 | 32102 =17 Ml
a=-15(rej)) or a=15 Al
a)(ii —
(a)(ii) et OD:(IJ
Y
-8 B 2 HE: M1 cao
15 5 v
x) 2+8 (10
y) \5-15) (-10
D =(10,~10) Al
(a)(ii) | C=(2,5)
D=(10,-10)
gradient of CE = = et
10-2 M1
—
8
; -15
sub (2,5) mtoy:?)wc M1 —find ¢
-15
S5=—(2)+
2 (2)+c
35
c=—
4
Equation of CE':
__15 .35 Al
8 4
(a)iv) | E=(4—4) Bl
[Turn over
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() when x==1, ¥ =48,
Gow B % M1 for sub (- 1,8)
S+b=a ————-—- (1)
whenx=2,y=35,
R i Dhis M1 for sub (2,5)
2=4a+2b
1=2a+b —-————- (2) M1 for
: substitution or
Sub (1) 0t (2)’ elimination
1=2(5+b)+b
3b=-9 Al — correct @ and
b=-3 b
g=2
8(ai) n y Fy Ln
5 9 1% 25
6 11 26 36
7 13 37 49
Ls =25 B]
Fg =26 Bl
Tz =13 B1
@i) | L= Bl
(aiii) F =(n-1)"+1 B1
or
F =n"-2n+2
(b) ZOAD = ZPBC =90° (1) B1 [for one correct
OD=PC (given) reason (1) and or
2
AD =BC (opp sides of rectangle are equal) (2) (2)]
AAQD = ABPC (RHS congruence) B1 stating RHS
Or
OD=PC (given) B1 [for one correct
AD=BC (opp sides of rectangle are equal) (1) Eg;)a]son (1) and or
AQ =BP (By Pythagoras Thm) 2)
AAQD = ABPC (SSS congruence) B1 stating SSS
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9(a) Average fare = 4.60+(0.20x30) + (0.80x 24.5)
=$30.20 Bl

(b) From 4 to 6 pm :
No of 30-min trips each day =2+0.5
=4
Total Fare = $30.20x4x0.85 M1
=$102.68
From 6 to 8 pm
No of 30-min trips each day =2+0.5

-4
Total Fare = $30.20x4x1.6x0.85 Ml
=$164.288
Total Fare = $102.68 + $164.288
= $266.968
=$266.97 Al
(c) Total Earnings = $266.968 x 30 = $8009.04 B1 (either seen)
Car rental = $118 x30 = $3540 ey dfjég“ Fengal

Total distance travelled in a day =24.5 x 8 = 196 km B1 (distance/day)
Accept 5580 km
(distance/month)

. of litres)
Number of litres used per day = %XS =15.68 WEL Ehln. BELi0ien)

75% full tank = 1—70%x 65 =48.75 litres

M1 (either seen)

Number of days per petrol top-up = %23%.10905:3

Fuel cost per 3 days
M1 (rebate or GST seen)

B 75 B (no mark awarded for
= [{48.75 x2.65x T(-JB] - 3} x1.09=$102.3407 25% discount oaly)
Fuel cost in a month =102.3407x10=$1023.407 M1 (Fuel cost in a
Monthly Income At

=8009.04 —1023.407 —3540= $3445.633 (<$4000)
A1 (conclusion)

No, Sam cannot earn his expected monthly income.

[Turn over
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