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Mathematical Formulae

Compound interest

r n
1 Am =P{l+—
Total ount ( 100}

Mensuration
Curved surface area of a cone = 7z

Surface area of a sphere = 477°

Volume of a cone = %7{ rh
4
Volume of a sphere = 3 ¥

Area of triangle ABC = %ab sm C
Arc length = »&, where &1s in radians

1 .. ]
Sector area = 5 r’8, where &1is in radians

Trigonometry
a b c

snd snB snC

a®=b*+c¢* -2bccos A

Statistics

S A
2 f

Standard deviation = \f z‘if; - [%J;‘J

Mean =
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~(~11.8) = {J(-11) >~7x 16 x(-40)

1 (a) Calculate .
2x16
Answer o, [13
(by There are 800 people in an auditorium, correct to the nearest hundred.
State the minimum number of people that could be in the auditorium at this time.
Answer ...l people [1]
2 (a) Express 1400 as the product of its prime factors.
Answer ..o 1]
(b) Write down the smallest positive integer & such that 1400% is a perfect cube.
Answer k= ... [1]
(¢) nis anumber between 300 and 400.
The highest common factor of » and 1400 is 35.
Find the largest possible value for n.
Answer nm= ... [2]
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3 (a) Simplify Y’ +9x7 xx’.

Answer ... [2]
3
(b) Simplify (81a” ).
Answer ..o 1]
. . 1867 3b°
4 (a) Express as asingle fraction in its simplest form P _-8_1
c
ARSswer e [21

(b) Use the laws of indices to show that 6°x100+116x36% can be expressed as

a single power of six.
Answer [2]
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5 In a greenhouse, the estimated number of flowering plants increased from 4100 in January 2024
to 4980 in June 2024. The number increased by ¢% every month.

Find the value of c.

6  Kyle runs a tennis club. 54 of the members are adults and 31 are children.
His aim is that at least 60% the members should be children.
Form an inequality to find the smallest number of children that Kyle would still need to recruit

achieve his aim.

Answer ................ children [3]
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7 A car travels at an average speed of 74.5 km/h for 2.25 hours.
(a) Convert 75 km/h to m/s.

(b) By rounding the numbers correct to 1 significant figure, find an estimate of the distance

travelled by the car. Show your working clearly.

Answer ..o km {2]

(c) Without doing any calculation, explain why the actual distance travelled by the car is
greater than the answer to (b).
Answer (1]

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

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

8  Isha has written down five numbers.
The mean of these numbers is 13.2, the median is 12 and the mode 1s 7.
The largest number is three times the smallest number.

Find the five numbers in ascending order.

Answer ....... s eeeens s ereaees g eeeeaen s eeeanns [2]
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9  Factorise completely

(a) 2p°-32s5,

(b))  12cd —%cx+6xy—8dy.

10 (a) Express 9—8x+x in the form a+ (x+5)*. Find the value of g and of b.

Answer [1}

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

..................................................................................................................
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20

11  Solve the equation 5+2x=
I+x

Answer x=......... or ...oontns 3]

12 The points (4,20} and (10,—4) satisfy the curve given by the equation y = ax® +bx—4.

Use an algebraic method to determine the values of @ and &.

Answer a=......... b= [4]
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13 &={integersx:1<x<16}
V={1,242816}
w={14,7,9,10,14}

Some of the information is shown on the Venn diagram.

4

3 5 6 11 12 13 15

(a) Complete the Venn diagram by representing all the elements in the given sets.

Answer in above Venn diagram 1]

(b) Describe the elements of Set }.
Answer [1]

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

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

(d) Find the number of elements in (¥ "W ") L{V UWF)".

Answer (1]

(e) Use one of the symbols below to complete each statement.

=0 c g e e ¢

@ {2,168} ... 14
) 13 ... w
Answer fe) (i) ............ [1]
(1) oo [1]

2024_4-G3/5-G2_PRELIMS_ MATHEMATICS _PAPER 1 [Tum over




10

14 In grocery mart G, water costs $1.80 per litre, fresh milk costs $2.90 per litre and juice costs
$2 30 per litre.
In grocery mart H, water costs $0.20 more per litre, fresh milk costs $0.40 less per litre and

juice costs $0.10 less per litre.

G H
o _ (18 02)\W
This information can be represented by the matrix Q = 59 04 M
23 -01)7

(a) Rayyen and Zinnje went shopping together.
Rayyen bought 4 litres of water, 2 litres of milk and 3 litres of juice.
Zinnie bought 3 litres of water and 4 litres of juice.

Represent their purchases in a 2x3 matrix P.

Answer e [1]

(b) Evaluate the matrix R=PQ.

Answer U [2]

(c) State what the elements in the second column of matrix R represent.
Answer n

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

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

(d) Rayyen shopped in grocery mart /1. He got a discount coupon that entitled him to a
discount of 15%. How much did he pay altogether for his items?

Answer $ ..o [2]
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15 In aregular polygon, the ratio of an interior angle : exterior angle = 14 : 1.
(a) Find the number of sides of the polygon.

Answer ...l sides [3]

(b) Find the sum of the interior angles of the polygon.
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16 In the diagram, BDKX is a straight line and 4B =4D.
Angle ABD = 36°, angle CBD = 49° and angle CDK = 121°.
B

A 36°
49°

121°

K

Explain why it is possible to draw a circle that passes through the points 4, B, C and D.

Give reasons for each step of your working.

Answer [3]

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

..................................................................................................................
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17  The diagram represents a plot of land, EFGH, which is to be used for an observatory.

G
H
F E

(a) Construct the bisector of the angle EHG. [1]
(b) Construct the perpendicular bisector of EF. 1]
(¢) A café is to be built in the observatory, nearer to E than to F and nearer to

GH than to EH.

Shade the region where the café is to be built. [1]
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18 (a) A cargo ship has an average fuel consumption of 0.000 892 kilometres per litre.

Write this consumption in litres per kilometre.

(b) A model of another cargo ship is made to a scale of 1 : 60.
The length of this model cargo ship is 550 cm.
()) Find the actual length of this cargo ship in metres.

The capacity of the fuel tanks in the model cargo ship is 7.75 litres.
(i) Find the actual capacity of the fuel tanks of the cargo ship.

Express your answer in standard form.
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19 A compostte solid is made from a cylinder and two hemispheres.

The cylinder has radius p and length 2p, while the hemispheres have radius p.

L
e

-
A o e T

3

e
¥
¥
+
¢
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¥
¥
[
¥
13
[}
¥
¢
¥
¥
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1
¥
]
L]
]
]
¥

-~
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t
*,
i

s

2p

The total surface area of the solid is six times the total surface area of a solid cone with
radius p and slant height /.

Find / in terms of p.

............................
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20  Gino can paint 6 fence panels in 4 hours, while Danish can paint 7 fence panels in 5 hours.

Gino and Danish work together to paint a total of 21 panels.

If they continue to paint at the same rate, how long will it take them to paint 21 panels?

Give your answer in hours and minutes, correct to the nearest minute.

Answer ......h ... min [3]
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21 A fitness centre has 16 employees.

One of the 16 employees is selected at random.
The probability that it is a woman working part time is 3
Two of the 16 employees are selected at random.

The probability that they are both men working full time is éﬂ .

Complete the table of information below about the 16 employees of the fitness centre.

Show all supporting calculations clearly.

Answer [4]
_ Part-time employees Full-time employees
Women 5
Men
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22 A librarian wants to find out how much time patrons spend at the library in a week.

He uses the questionnaire.

G

e

\_D How many hours do you spend at the library in a week (including weekends)?

Please tick one box.
]
1-2 3-4 5-7 over 7
J
List two ways to improve the questionnaire.

Answer [2]

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

..................................................................................................................
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23  Kis the point (7,—8) and L is the point (x, y).

The gradient of the line KL is ~§-

Maverick claims that it is possible to express x in terms of y, such that x =a + by, where a and

b are constants.

Explain why Maverick is correct.

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

..................................................................................................................
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24 A, B and C are points on the circle with centre O.

Q and R are points on the circle with centre P.

CSR and BSQ are tangents on to both circles.
AORB is a straight line.

(a) Show that triangle CQOS is congruent to triangle BRS.

Give a reason for each statement you make.

..................................................................................................................
..................................................................................................................
..................................................................................................................
..................................................................................................................
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24 (b) Angle ABC=y°

Find, in terms of y,

(1) angle BAC,

(ii) angle QPR

2024_4-G3/5-G2_PRELIMS_ MATHEMATICS _PAPER 1 [Turn over




BP-410
22

25 ORSis atriangle.
Jis a point on RS such that R/ : J§=3 : 2.

OR = r and OS=s.

R
J S
T
5
0

(a) Show that OJ = é(zr +3s).

Answer (2]

— 1
(b) Xis apoint such that RX = g(r +9s).
Explain why O, J and X lie on a straight line.
Answer (2]
END OF PAPER
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Mathematical Formulae

Compound interest

Total Amount = P [1 + _r_)

100

Mensuration
Curved surface area of a cone = s/

Surface area of a sphere = 4rr’

Volume of a cone = %nrl’h
4 5
Volume of a sphere = 59‘: r

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

1 . .
Sector area = 5 r@ , where @is inradians

Trigonometry
a b _ ¢
smA smB smC

al=b+c*=2bccos A

Statistics

P
>

Standard deviation = Z i - [Z fx]

Mean =

X o\XS
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: . |
(a) Express as a single fraction in its simplest form -—
7-3x 6-—x
Answer ... [2]
(b) Itis giventhat v= 3_5W+9 .
w+2
(i) Findvwhen w=—6.
Answer ..., [1]
(ii) Rearrange the formula to make w the subject.
Answer W= ...l [3]
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. 5 3 1
Solve the tion ——— ==
{c) Solve the equation 2 P47

Give your solutions correct to two decimal places.
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Cis the point (-9,1} and D is the point (7,4).

a—a‘{‘;] .

(a)} Calculate the length of the line CD.

Answer ... units [2]
(b) Determine the coordinates of point .
Answer E(......... s e } [1]
{¢) Find the equation of the line DE.
Leave your answer in the form ax-+dy =c , where a, b and ¢ are constants.
AnSWer o, [3]
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3  (a) The first four terms of a sequence are 5, 779 16

()  State the fifth term of the sequence.

(ii) Find an expression, in terms of #, for the nth term, T., of this sequence.

(b) Elijah finds 2 number grid from his board game.
The diagram shows part of a number grid.

A rectangle outlining four numbers, as shown, can be placed anywhere on the grid.

12 13 14

19 20 21
26 27 28

33 34 35
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(i) If p represents the number in the top right corner of the rectangle, write down an

expression, in terms of p, for the number in the bottom left comer of the rectangle.

(i) Show that the difference between the products of the numbers in the opposite corners

of the rectangle is always —7 .

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

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

(i) Elijah says it is impossible for the sum of the four numbers in the rectangle
to be 199,

Justify with relevant working, why he is correct.

Answer [3]

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

...........................................................................................................
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4 (a) Sophie earns a monthly salary of $6875.
She gives 15% of this amount to her parents.

She puts 35% of the remainder into a savings account.

Calculate the amount she has left after giving to her parents and putting into her savings

account. Leave your answer correct to the nearest dollar.

Answer $ .. 3]
(b} The cash price of a sofa is $830.
Sophie buys this sofa on credit.
She pays a deposit of one quarter of the cash price.
She then pays 3 monthly payments of $260.
Calculate the total amount Sophie pays for the sofa.
Answer $ .o [2]
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(¢) Sophie pays a monthly rent of $3174.20.

This 1s 18% more than her monthly rent last year.

Calculate her monthly rent last year.

(d) During her vacation, Sophie visits her friend in Wellington.
Sophie spends NZD 940 in New Zealand using her credit card.
She is charged a 2.6% fee for the currency conversion.
The exchange rate between Singapore dollars (SGD) and New Zealand dollars (NZD) is
SGD 100 =NZD 120.7206.

Calculate the total amount on Sophie’s credit card bill, including the fee.

Give your answer in Singapore dollars, correct to the nearest cent.

Answer SGD ..................... 31
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North

ABCD is a field on horizontal ground.
AD =163 m, BD =329 m, CD = 152 m and angle BDC = 48°.

The bearing of B from 4 is 151° and the bearing of D from 4 1 237°.

(a) Calculate the bearing of D from B.

Answer

2024_4-G3/5-G2_PRELIMS_ MATHEMATICS _PAPER 2

BP~420

[Turn over



BP~421
11

(b) Calculate the distance from B to C.

() Anaircraft is flying above D.
Find the angle of elevation of the aircraft from C when it is 245 m vertically above D.
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12

The diagram shows a semicircle, centre O, radius 16 cm.

(a) Show that angle 4OB = 1.287 radians, correct to 3 decimal places.

Answer

(b) Calculate the area of the shaded region.

2024 _4-G3/5-G2_PRELIMS_ MATHEMATICS _PAPER 2
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(c) The semicircle is the cross section of a water trough of length 2.8 m, standing
on level ground.

The shaded area represents the water in the trough.

(i) Calculate the volume of water, in cm?, in the trough.

Leave your answer in standard form.

(i) Calculate the number of litres of water that must be added to fill the trough.

Answer ... litres [3]
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7 A researcher wants to conduct a study to find out if there is a correlation between the analytical
skills of adults with age.
The researcher invited 80 adults to solve a number puzzle.

The cumulative frequency curve shows the distribution of the time taken.

A

80

70+

601

Cumutiative
frequency

0 10 20 30 40 50 60 70 80
Time taken {s)

(a) Use the curve to estimate

(i) the median time taken,

Answer e s [1]

(ii) the interquartile range of the time taken.

(b) 20% of the adults took more than # seconds to solve the puzzle.
Find n.
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() The frequency distribution of the data for the 80 adults invited to solve the number puzzle

1s shown 1n the table.

Time taken, x (seconds) Frequency
0<xx20 5
20<x <40 40
40<x<60 29
60<x<80 6

Find an estimate of the standard deviation of the time taken by the 80 adults to solve the

number puzzle.

Answer .., s [2]

(d) The same group of adults were each given a word puzzle to solve.

The box-and-whisker plot shows the distribution of the time taken.

| B S
| T
0 20 40 St 80
Time taken (s)

Make two comparisons between the performances of the adults in solving the two puzzles.

Answer [2]

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

..................................................................................................................
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8  In the diagram, XY7 is a straight line.
AY=20m,AZ=12mand YZ=16 m.
The ratio of XY : YZ15 1 4.

A

20
12

VA 16 Y X

(a) Prove that triangle 4YZ is right-angled.
Answer (2]

(b) Find the value of cos ZAYX , giving your answer as a fraction in its lowest terms.

(¢) The area of triangle AXY is 24m”.
Lenard says: In another triangle 4YW, whereby the length YW = ¥X and its area is the
same as that of triangle AX7, it is possible for angle Y to be acute.

Explain why Lenard is correct. Use calculations to support your answer.

Answer [2]

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

..................................................................................................................
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9  The variables x and y are connected by the equation y = %— -5x-2.

Some corresponding values of x and y are given in the table.

BP~427

x =3 -2 -1 0 1 3 4
y 0.5 4 25 -2 —6.5 -35 10
(a) Find the value of k.
Answer k=.............. f1]
x3
(b) On the gnid on page 19, draw the graph of y = —2——5x~2 for 3<x<4. (2]
(c¢) The equation i;—— 5x =7 has only one solution.
Explain how this can be deduced from your graph.
Answer [2]
(d) By drawing a tangent, estimate the gradient of the curve at {1,-6.5).
Answer Gradient=............... [2]
2024 _4-G3/5-G2_PRELIMS_ MATHEMATICS _PAPER 2 [Turn over




BP-428
18

(&) () Onthesame grid, draw the line y =4—x for ~1< x<4 [2]

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

Answer x=.. ... [1]

(iii) This value of x is a solution of the equation X +Ax+B=0.
Find the value of 4 and the value of B.

Answer A= ... JB= 2]
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10 Javier and Stella are planning their exercise routines.
Javier and Stella have a body mass of 70 kg and 60 kg respectively.
The speed for walking and jogging of the two individuals are represented in the chart.

Speed comparison for Javier and Stella
10

Speed (km/h)
& U~ D0 WD

w

=N

Javier

m Brisk walking & Jogging

They research the following information about the benefits of exercise.

| HEALTH ADVICE

For optimal health benefits, adults should do at least 150 minutes of moderate-intensity
aerobic activity, or at least 75 minutes of vigorous-intensity aerobic activity per week.

For additional health benefits, adults should increase their moderate-intensity aerobic
activity to 300 minutes per week, or an equivalent combination of moderate-intensity and

vigorous-intensity aerobic activity.
1 minute of vigorous-intensity aerobic activity is equivalent to 2 minutes of moderate-
intensity aerobic activity.

E.g. 10 minutes of jogging = 20 minutes of brisk walking.

Muscle-strengthening activities should be done on 2 or more days per week.

2024_4-G3/5-G2_PRELIMS_ MATHEMATICS _PAPER 2 [Turn over



BP~431

Body mass
60 kg 70 kg 80 kg 90 kg
Walking 5 km/h 105 120 135 150
Walking 6.5 km/h 130 150 170 150
Jogging 8 km/h 240 280 315 350
Jogging 9.5 km/h 300 345 390 435

% 1 hour of yoga burns approximately 3 calories per kilogram of body mass

1 hour of weight training burns approximately 4 calories per kilogram of body mass

(a) In ther first week of exercise, they each plan to go for four brisk walks.

They will walk the same route each time.

The four walks together meet the minimum target for the time for optimal health benefits

in one weelk.

(i) Find the distance of one of these walks.
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(ii) Find out how many more calories Javier burns in these four walks than Stella.

Answer ... calories [1]

(b) After one month, they change their routines.
Javier wants to gain additional health benefits.
He decides to do a 4 km walk 3 times per week and do a 6 km jog 2 times per week.

He will also attend a 45-minute yoga class 2 times per week.

Stella wants to maintain optimal health benefits.

She decides to do an 8 km jog 2 times per week.

She will also attend a 30-minute weight training session 2 times per week.
Javier says:

We will both meet our targets for exercise.

However, 1 will burn about 50% more calories than Stella during our exercise per week.

Is Javier correct?

Justify your decision with clear calculations.

Answer [7]
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Answer space for 10 (b)
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Answer space for 10 (b)

..................................................................................................................
..................................................................................................................
..................................................................................................................
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END OF PAPER
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(118 J-11) T Tx16%(—40
1 (a) Calculate ( vﬁxv& x16%( v.

~1.750958 =—1.73 (3 s.f) ~— B1

Answer e e et [1]

(b} There are 800 people in an auditorium, correct to the nearest hundred.

State the minimum number of people that could be in the auditorium at this time.

750 people ——- Bl

Answer ... s people [1]

2 (a) FExpress 1400 as the product of its pnme factors.

1400 = 2*x 5* x7 -— Bl

Answer e (11

(b} Write down the smallest positive integer k such that 1400k 1s a perfect cube.
1800k = 2° x5 x Txk =25 x5 x T (5% T)

k=245 —— Bl

Answer K= i 1]

() nis anumber between 300 and 400.
The highest common factor of » and 1400 is 35.

Find the largest possible value for n.

n= 2'x85xTx?

1400 = 2'x5*x7

HCF= 5=x7-35

By guess-and-check, n=5x7x11=385 ---52
[Condition: largest possile value hetween 300 — 400|

Answer

2024_4-G3/ 5-G2_PRELIMINARY EXAMINA TION_MATHEMATICS_PAPER 1
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4
3 (a) Simplify ' +9x7xx".
Rp
%=+ex.uqun_x.olx«q ———M1
L
=X a4
9
Answer e 2]
3
() Simplify (814" )*.
3 FRT™:]
(812"} =(481) xa *
=2434" ———B1
Answer ... et m
185" 35*

4 (a) FExpressas asingle fraction in its simplest form T
1857 35 186" 81
st 81 50 3t

3
_ 4s6b |||T\: for 486 &a&:&z&

5¢ 5

Answer s . [2]

() Use the laws of indices to show that 6'x100+116x36" can be expressed as

a single power of six.

Answer [2]
6*x100+116%36% = 6" x100+116x6*
=6*[100+116] —-- M1
=6"x216
=6 ———dt (shown)
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7
9 Factorise completely
@ 2p'-325,
2p*~325* =2[(p*) ~(45")' | =M1 [faorise by HCF]
= MQ p2+as*)(p* 45?)] —--M1 [factorise by a’ ~5]
= Nﬁhu + 4 :ﬁ +25)(p- N&H_ ~—— Al [factorise by &* —b* again]
Answer oo 3]
(b) 12cd ~9cx+6xy —Bdy.
3c(4d -3x)+2y(3x-4d)
=3c(4d —3x}-2y(4d -3x) ——-M] [Factorise out - ve sign]
=(3¢-2y)(4d -3x) ——-41
Answer v 2]

10 (a) Express 9—8x+x* inthe form g+ (x+b)* . Find the value of @ and of b.
9-8x+ 2 =(x—4) +9-16=-T+(x—4)’

a=-7 ———Bl, b=—4 —-Bl

Answer a= ... e [1]

B oo 1

{b) Bxplain why when x =4, the expression 9—8x+ x* has its minimum value.
Answer [1]
afer than zero.

For any_perfeet square, the smallest value is always ual to zero or

When x = 4, ?lh&m =0 thus, ??L%l... =_7<0 and the coefficient of x> is positive,

implying that the quadratic expression will have a minimum value atx =4.  -—--B1

2024_4-G3/5-G2_PRELIMINARY EXAMINATION _MATHEMATICS_PAPER 1
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. 20
11  Solve the equation 5+2x=——.
l+x
m+m‘ﬁnB
1+x
543x+2x+2x" =20
2t +Tx-15=0 ——-Ml
(2x-3){x+35)=0 ——-Ml
x=15 or x=-5 —-—Al [BOTH ans comect]

Answer X= i of ... [3}

12 Thepoints (4,20) and (10,—4) satisfy the curve given by the equation y= act+bx—4.

Use an algebraic method to determine the values of ¢ and b.

—4=a(10)* +b(10)— 4

— 2 _—
20=aly +b(4) -1 -4=100g+105-4

24 =16a+4b 100 =—10b
6=da+h ———Hqn(l) a=
10a+b=0 ———Egn(2) -—-M1 [any 1 eqn comect]
*Solve by either elimination or substitution — Award M1
a=-1 b=10 ---A42
Answer A= .ver s b= [
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[Turn Over




BP-439

19A0 usnil
b MY SOLLYNTHL YN NOLLYNINYXT ANVYNINIITYS 29-5/£9-F ¥202
ﬁﬂu ....................... ﬁ KN%“\
F——— 9991 ="2%C8*09°6] = MMOISIP 345 ¥oiye Aed 01 yunoury
IW——— 09°61%=0£0—066]=wads maiiey 1monry

iswon sy oy ropedoye Aed of pip yonta MOY "946T JO JUNOISTD
€ of wirg pepyue jey uednoo yumoosp v j0f of I Wew Awosoid w poddoys weddey (p)

19~ ‘g0l pue y[T0r Y51y ‘19)em 10y AFATIOSASSI I pue
N Jo SAUTpUads [ej0] 94 Ul Souelaiip o) yesardar Aoy

ADNSUY

Juasa1dal Y XIjeal Jo U0 PUODSs S UL SJUmIS]s o jeys ojmg  (3)

_”N“_ ......................... =¥ ADMSHY

70 ?J

[zd 1wax100 12 ‘74 ‘sanjea Joorros 7 Auy] 1§~
e 1 ea ] ﬁm.? 61

K0 €7 g o\ oy
oo i
r W M
‘0d = ¥ e og) ajenjeag  (q)
e N
Uz (¢ 0 ¢
e :%@Lm T Lum
r W M

e £ x7 e saseydmd mey jussaxday

o0 30 sanly  pire 1a1em J0 sl ¢ JBN0G A7,

-201nf J0 somy} ¢ pUR Y[TW JO S3N1] 7 ‘I91BM JO SaIH] { Jy3nog uahley
‘1380l Furddoys Juam ayomz pue wedley ()
{10 €2
KW ¥ 6T
My TO BT

H O

= ) X1ew o) Aq pajuasaidar 9q UED UOTJEWIONTT ST,

a1 2od 59y (0] "0F @500 20l
pue sy xod $88] Ot 0§ $1502 JATw ysayy ‘an1] 12d erour gz 0f 9800 Ijem Iy yewm Aeonid ug
2y 3ad 0£'TY

$1500 2010{ pue any Iad (6'7$ 1800 W Ysay ‘any tod (8 1§ 51503 Jyem O e Awoo1F U] b

o0l

oA uIng]
| Y3V SILLYWIHL YN NOILYNINYXT AMYNINITEN 2058/ £5-+ #3202
[1] =9 ()
(1] = 1) (o) domsuy
Mo € @M
4 ey ©®
222D DG =
JUSUIAE)S Yora AAdwos 0] mofaq S[oquIss syl Jo auo asy  {9)
(0 Tg==g) omsuy

(s A) (A A) m suRwale o sequmu oy puty  (P)

[1] Ta=="TFT 01 6¢"LY ABASUY

[1]

ANaaado2 g
0L Sjuawaz
40 smd |y (D) |

{
gy !
priussasdod 1

]
!
I

M\, 4 198 91 T PAUIRIUCD SHUDWIS[R AR ISK] (D)

14— 3T JOTIOFE o o1 4 19G JO SN
LIMSUY

A 198 JO sJuawias S1p Aquossg ()

WDLEDIP UUD A PAOQY U APASUY

"8J08 UeAIS ot wI sjuotuele ot [fe Funuaeserdar Aq weiBelp wua A oy mopdwoyy  (B)

§1 €1 T 11 9 ¢ ¢

7

‘TueIZeIp M3 A Y} UQ WAOYS ST TONBILIONE SYj JO Si0g

{rro16Lp1=u
{o18% 2 B=4
{g15xs1:xswBom}=5 ¢




BP-440

11

15  In aregular polygon, the ratio of an interior angle : exterior angle = 14 : 1.

(a) Find the number of sides of the polygon.

15 units ——— 180°
1 it —eee 12° ——— M1

Sum of exterior angles = 360°

No. of sides = — ———M1
12

=30sides —-—-A1
Answer L sides [3]
(b) Find the sum of ihe interior angles of the polygon.
Sur of interior angles ={n—2)180°

No. of sides = (30-2)180°
—5040° -———Al (ECF)

Answer e, e 1]

2024_4-G3/5-G2_PRELIMINARY EXAMINATION_MATHEMATICS_PAPER 1
[Turn Over

12

16 Inthe diagram, BDX is a straight linc and 4B = 4D.
Angle ARD =36°, angle CBD = 49” and angle CDK = 121"

B

A 36°
49°

121°

K

Explain why it is possible to draw a circle that passes through the points 4, B, C and D,

Give reasons for each step of your working.

Answer [31

If a circle can pass through all points 4, B, C gnd D, then

CHECK:

ZADB = ZABY=36° (isos. A)

£DAB =180"-36°—-36° =108° Amzn._ of angles in bv —-———M1

ZBDC=180°-121°=59° (adj. angles on str. line)

ZDCE =180°—59°—49°=72° (sumofangles inA) ~——M1
. 2ZDAR + £DCB =108°+72° =180

(angles in opp. segment) -——— Al

Since the ahove two angles add up to 180°, it means that it will be possible to draw a circle
that passes through all points 4, B, Cand D,

** Any step without/ supported with incorrect reason more than once, DEDUCT 1

mark from overall point score for Q16
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19 A composite solid is made from a cylinder and two hemispheres.

The cylinder has radius p and length 2p, while the hemispheres have radius p.

4

rd
s
H
i
{
r
H
H
I
i
I
1
\
[
'
H
\
!
\
\
\

E 1
2p
The total surface area of the solid is six times the total surface area of a cone with radius p and
slant height £,
Find / in terms of p.

Since cone is a SOLID (i.e. closed) cone,

Total S.A_ of solid=6 x Total S.A, of cone

Any* 4+ 2mvh= m?& + E,.J

dzp® +2mp{2p)= m?E + NEJ ——~—M]1 [forms equation to copnect 5.A.]
8zp* —6xp’ =6zpl ———M] [isolate ] term]

Io 2zp

6rp
=2 a4
3
Answer VTIPS PIR [3)
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20  Gino can paint 6 fence panels in 4 hours, while Danish can paint 7 fence panels in 5 hours.

Gino and Danish work together to paint a total of 21 panels.

If they continue to paint at the same rate, how long will it take them to paint 21 panels?

Give your answer in hours and minutes, correct to the nearest minute.

4h — 6 panels

For Gino,
1h — 1.5 panels
For Danish, S5h — 7 panels
1h — 1.4 panels
So in 1 bour, both will finish 2.9 panels  ---— M1
29 panels —» 1h
. 21
With 2 people, 21 panels — 29 ———M1 [ECF]
=7241379 h=7h 14min ——- 4l
s Accept also rounded value of 7b 15 min, since some students considered that the work can only be

completed after 7h 14 min 2% sec.

Answer . | T min [3]
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23 Kisthe point (7,-8) and L is the point (x, ¥).

The gradient of the line KL is w

Maverick claims that it is possible to express x in terms of y, such that x =a +by, where a and

b are constants.

Explain why Maverick is correct.

Answer
Gradient 7, = 2=C8)
x—=7
2_y+8
3 x-7
2x—14=3y+24 -——MIl
Hu&lum
2
au~c+m\< —-——4l
2

We see that it is possible to express the equation in the form x=a+by, where a and b are

constanis. Thus, he is correct.
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(2]

[Turn Over

20

A, B and C are points on the circle with centre O.
¢ and R are points on the circle with centre P.
CSR and BSQ are tangents on to both circles.
AOB 15 a straight line.

B

(a) Show that triangle CUS is congruent to friangle BRS.

Give a reason for each statement you make.

Answer (3]

Since CSR and 250 are tangents on both circles, applying the property of tangents from external
points, C§ = BS and QS =RS. -~ M1

2080 =/BSR (vert.opp. £8)  -wewee- M1
By SAS property, ACOS=ABRS - Al

**Any missing reason, deduct 1 mark from overall mark scored for Q19.
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2 1

7-3x 6-x

1 (a) Fxpress as a single fraction in its simplest form

2 1 6-x)-(0-3x)
7-3x 6-x (6-x){7-3x)
12-2x-T+3x
= ———MI1 d at ctl
6=x)(7-3) |expand numerator cormrectly]
5+x
= —-—=Al
ﬁm..qulu.&
Answer e 2]
@ Ttis given thet v=2"22 49
w+2
(i) Find v when w=-46.
338 52 o 05 B
—6+2 4
Answer o v (1]

(i) Rearrange the formula to make w the subject.

Y= w+2
(wt2)(v-9)=3-5w —~—M} [remove bases]
wv— 9w+ 2v-18=3-5w
wy—dw=21-2y ———~ Al [group w-ierms on 1 side]
_21-2v
T4
21-2v

=== a4
4-v

w

2024 _4-G3/ 5-G2_PRELIMINARY EXAMINA TION_MATHEMATICS_PAPER 2
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Answer W=

. 5 3 1
¢) Solve the equati - =—.
© e S

Give your solutions correct to two decimal places.

Hx+2)-3 _
(x+2)(x-2) 7
7(5x+10-3)=x*—4

~——M1 [puts to common base]

¥*35x—-53=0 ——-M1 [simplifies accurately quad. eqn.}
—(-35) £ J{-35) —4(IN-53
L33 sy
20
x=-145389 or x=36.45389
x=—145 —— - Al or x=3645 ——— Al [accept2dp. only]

Answer X= s

2024_4-G3/5-62_PRELIMINARY EXAMINATION_MA THEMATICS_PAPER 2
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(i) If p represents the number in the top right comer of the rectangle, write down an

expression, in terms of p, for the pumber in the bottom left corner of the rectangle.

p+6 ——-B1
Answer e v 1D

(i) Show that the difference between the products of the mimbers in the opposite corners

of the rectangle is always -7 .

Answer (2]
(p-1){p+7)-p(p+6) ——-M1 [form BOTH set of products, take difference)
=p*+7p-p-T-p'—6p -———dl [expandallterms correctly]

=-7 {shown)

@i} Elijah says it iz impossible for the sum of the four numbers in the rectangle
to be 199

Justify with relevant working, why he is corect.

Answer 13]

Sum=p-1+p+p+6+p+7
=4p+12 ——-M1 [simplied sum comectly]
If sum = 199, then we must sce that p is an integer,
4p+12=199
4p=1%7 ——-M1 [isolated p-term]
p=4675

From above, we see that p is not an integer, 30 195 cannot be_the sum of four numbers

onthe prid. - Al (attempt to explain and make relation to the workings)
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()

{b)

Sophie eamns a monthly salary of $6875.
She gives 15% of this amount to her parents.

She puts 35% of the remainder into a savings account.

Calculate the amount she has left after giving to her parents and putting into her savings
account, Leave your answer correct to the nearest dollar,
- ———————

< Award M1 for any 1 1

Amount given to parents = 15%x 6875 =$1031.25 |
| correct computation !
I

Amount left after giving parents = 35843.75 !

R R

Amount put into her savings = 35%x5843.75 = $2045.3125 -~ M1

Amount left after giving parents and paid to savings
5843.75-2045.3125 =3798 4375
=%3798 (nearest dollar) —--—-—Al

Answer B [3]

The cash price of a sofa is $830.

Sophie buys this sofa on credit.

She pays a deposit of one quarter of the cash price.
She then pays 3 monthly payments of $260.

Calculate the total amount Sophie pays for the sofa.

Total amount for sofa

_ hw % wmou + Au %260} —-~-M1 [both sets of computation to be shown]
=$987.50 -—-4l

2024 _4-G3/5-G2_PRELIMINARY EXAMINATION_MATHEMATIC. S PAPER 2
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Arswer e 3}

(b) Calculate the distance from B to C.

By cosine rule,
BC® =152 +329° - 2(152)(329)c0s 48°  ————M1
=J64421.23327
=253.81338=254m ———-Ai

Answer e m [2]

(¢) An aircraft is flying above D.
Find the angle of elevation of the aircraft from C when it is 245 m vertically above D.

Let the angle of elevation be &.

Enmu\wmlm —-——Ml
152
f=582" ———Al

Answer TR ° 2
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6  The diagram shows a semicircle, centre O, radius 16 cm.

(2) Show that angle AOB = 1.287 radians, comect to 3 decimal places.

Answer [2]
Since triangle OAB is isosceles, vertical line from O to AB will be perpendicular.
Let this point be Pand OP=16-32=128cm.

cos ZAO n.ﬁ'.mw
16
ZLAOP =36.86989°=0643501 rad. ———M1
ZAOR =2%0643501 ——-M1

=1.287 rad. (shown)

(b) Calculate the area of the shaded region.

Area of sector 048 = Wx_mu x1287=164.736 cm* - -—-M1
Avea of triangle O4B = Wx_% xsinl 287 =122.87992 ern®  ———- M1
Area of shaded segment=164.736--122.87992=41.9 am® ~—— Al
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Answer

B et a1

(t) The frequency distribution of the data for the 30 adults invited to solve the number puzzle

is shown in the table.

Time taken, x (seconds) Freguency
0<x<20 5
20<x<40 40
40 <x <60 29
60<x<80 6

Find an estimate of the standard deviation of the time taken by the 80 adults to solve the

number puzzle.

Standard deviation

_ [5(107 +40(30)* + 29(50) +6(70)" _

y 80

u
|ﬁul_aubw ||i.e:
80

=144568=145 -—-A4dl

(

5(10)+ 40(30) + 29(50) + 6(70) up

80

2024_4-G3/5-G2_PRELIMINARY EXAMINATION_MA THEMATICS_PAPER 2
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() The same group of adults were sach given a word puzzle to solve.
The box-and-whisker plot shows the distribution of the time taken.

Time taken {s)

»
>

60 80

Make two comparisons between the performances of the adults in solving the two puzzles.

(2]

Answer
Median IQR
Word Puzzie (Box Plot) 39s 25s
Number Puzzie (From eartier) 380r39s 144¢

a There was no significant difference in the average performance of the adults when solving for

word and number puzzles. The median valezes were about the same (or equal). — Al

«» Comparing the interquartile range, the adults had a greater spread of timings (i.e. less consistency)

when doing word puzzles as the IQR value was higher.

— Al
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(¢} () On the same grid, draw the line y = 4—x for -1<x<4. [2]
x -1 0 4
¥ 5 | 0

» Plotat least 2 correct points =* Bl
« Draw smoothline > Bl

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

x=34 —-—-Bl

Answer  X= .o [1]

(iii) This value of x is a solution of the equation x’ + Ax+8=0.
Find the value of A and the value of B.

3
4—x=25x-2

2
B—2x=x"-10x-4
x—8x-12=0
A=—% —~Bl or B=-12 ——-B1
Answer A= LLB= 123
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(ii) Find out how many more calories Javier bums in these four walks than Stella.

In every 30 minutes, difference in calories burnt = 150-130=20
30min — 20 calories
[50 min — 100 calories ——— 51

Answer calories [1]

(b} After one month, they change their routines.
Javier wants to gain additional health benefits.
He decides Lo do a 4 lom walk 3 times per week and do a 6 km jog 2 times per week.

He will also attend a 45-minute yoga class 2 times per week.

Stella wants to maintain optimal health benefits.
She decides to do an 8 km jog 2 times per week,

She will also attend a 30-minute weight training session 2 times per week.

Javier says:
We will both meet our targets for exercise.

However, I'will burn about 50% more calories than Stella during our exercise per week.

Is Javier correct?
Justify your decision with clear calculations.

Answer {7]

2024_4-33/ 8-G2_PRELIMINARY EXAMINATION MATHEMATICS_PAPER 2
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JAVIER (gain additional health benefits)

From Health Advice
+ Brsk-walking is moderate-

intensity
¢  Walk plan: 4 km, 3 times
per week

From Health Adyice
» Jopging is vigorous-intensity

o Jog plan: 6 km, 2 times per week

« Yoga plan: 45 min, 2 times per week

Total distance per week =12
lom
Walking speed = 6.5 km/h
6.5 km — 60 min
10

12 kom — 110 min
13

Award J1 for Javier's |
walking/ jogaing 1

Total distance per week =12 km
Jogging speed =8 km/ h

8 km — 60 min

12 km — 90 min

Ratia (convert to moderate-

1 min jog — 2 min walk
90 min jog — 180 min walk

From non-aerobic (Pg21)

Total time per week =90 min
60 min — 3 cal' kg
90 min — 4.5 cal/ kg

From 90 min yoga per week, total calories
buent for 70 kg Javier,
4.5 x70=315 cal*

Calories burned

i counted corractly ancal 4

30 min 150 cal

:n.rHb min lvumuulw cal*
13 13

30 min — 280 cal
90 min —» 840 cal*

Overall calories burned

mmwm.r 840+315=1709 cal (ncarest int.}

< Total moderate-intensity time (e.g brisk-walk) =180+11

027 =290 min (< 300 min)

10 10
13

u Awgrd JT 1 for [
1

2024_4-G3/5-G2_PRELIMINARY EXAMINATION_MATHEMATICS_PAPER 2

[Turn Over




BP-~459

oA winy]

Z Y3dYd SOLLYWIHLYW NOLLYNIWYXS AHYNINMSA 28-S 7 8944202

- HAdVd 40 INT -

1 SUODINDIDS UD pasey |
1 ‘uopsnpued aypaneep [J33) TV oMY

‘3334000 ST JRIAB[ SNy, “Housq

gypeay [ewndo ureyuren 0} JABIE) 191 FASTHIE (AL B[[01S ATUO JET) 998 am ‘sSumum o) Suredwo)y &
“E[[9)5 UEL} 210UI 943G 10U TAOM 07,/ LING A00 [JLA JOIABT J2I) 995 94 ‘9A00L WOLY &

1 a8njusodsd uj s2{u0)0D ]

I Gumdwos Joy [323F TW pwiy

(2605 >) (" I5am@0u) 84/ € =

1571 voig
[\ _— =0 =
A e 6oLt 200 Bpamp

‘BJ[21S O3 I121AB[ 10] PolLNg sauo(Ea JO o4 Sutredwoy

_|-1 o |h“_.“._”0..ﬂuwlb&i o I"
I spjjaig wo) T55 paomy | 61 61
1 1 —
llllllllllll 61 i c—o::T ura IH.::
“JLIL JE2TRI) (8D = +—
(qur ) 182 [STL=0pT+ 0101 85 00 Ut ¢
PRTLING SILIOTHD [IEAD e oy 9g
pauLng s2140/D0 " o Ms.l_».m_.__lﬁﬂq o J_
| SDIMG o) TF PRy |
B o = rm e own e NH| o
2 OVZ=09% ¥ eI9IS (Tl 5 <) Ul =210} ¢ uDf 91
33 9 10] JUINg S3LI0[LD [130] “Yeam rod oL utur 05 WOLY UR (g ¢ UD[ 5§

] jTe0 p UK g9
w09 = Yeam 1od oty Je10]

1t funy g°6 = paeds FmaTor
urf 91 = ¥eam 1od soumsip [ejo],

TZ 8d) J1G0X36-u0u 1643

Hoam Jod sanm) 7 ‘WA (f ‘Sumen-nBem .

Jzem od soum 7 “uny g weid Sop
Arsuaur-sne10Bia 51 SmISor e

STV e woiy

(syyauaq yyleay prugdo wel) T TTALS

LT A




BP~460



