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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 m, use either your calculator value of 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.
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Mathematical Formulae
Compound Interest

Total amount = P(l + LJ

100

Mensuration

Curved surface area of a cone = v/

Surface area of a sphere = 4>

Volume of a cone = %ﬂrzh
_4
Volume of a sphere = g7rr

Area of triangle ABC= %ab sinC

Arc length = 8, where @ is in radians

1 .. .
Sector area = — 2@, where @ is in radians
2

Trigonometry.

a b ¢
sin4d sinB sinC

a’ =b* +c¢* —2bccos A

Statistics
2 fx
2

Mean =

Standard deviation =

(&)



()

(b)

(©)

3-2x 1+x

4

Solve the inequality

ARSWeEF ...t [2]
m(V - k)’

r
(>i) Find the value of /" when m = 2023, '=0.14, k= —1.08, r = 0.348.

It is given that F' =

Answer F'=... ...ccoooiiviiiiiiiiiiieeee, [1]
(ii) Express V in terms of F, m, k and .
Answer V=... ....cccccceuiiiiiiiiiiineean, [3]
4x* —6x
Simplif .
PHLY 4x* -9
ARSWEF ... oo [2]



(d)

Solve the equation 3 =5- ! .
x+1 x-2

Give your solutions correct to 2 decimal places.

Answer x =




(a) The selling price of a desktop computer is $2388.

The hire purchase price is a deposit of $295 and 18 equal monthly instalments
of $125 per month. Calculate the simple interest rate per annum.

(b)  Peter took a loan of $5000 at a rate of 0.5% per quarter compound interest.
(>i) He calculated that he will incur an interest of $100 in the first year. Did he do his

calculation correctly? Explain.

(ii) Calculate the interest rate that he will be charged in the first year.

ANSWET .., % [2]




Solid VABCD is a right pyramid with a square base ABCD, where AB=BC =12 cm.

The wooden pyramid is cut into two parts, pyramid X and frustum Y, along a plane parallel to
its base.

The ratio of the volume of X to volume of Yis 1 : 7 while the height of pyramid X is 4 cm.

X
4 cm
/ /
C ' Y
12 cm
4 B 12 cm
(a) Show that /, the side of the square base of X is 6 cm long.
Answer:
....................................................................................................... [2]
(b) Find the volume of frustum Y.
ANSWEr ... cm’ [2]



(©)

Frustum Y is to be painted on all its sides, at $0.07 for every square centimetre.
Calculate the total cost of painting this frustum.




The variables x and y are connected by the equation y =2x+ 16 —-11.
X

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

X 1 1.5 2 2.5 3 4 5 6
y 7 2.67 | 0.4 p 1 2.2 3.67

(a) Find the value of p, correct to 2 decimal places.

AnSwer p = ...ociiiiiiiiiiiii

(b)  On your axes, plot the points given in the table and join them with a smooth curve.

[3]

A

4Q

o8]

N8}

[




(©) The line y =—2x+c is a tangent to the curve at 7.

Use your graph to estimate the x-coordinate of 7" and the value of c.

@ @®

(i)

(iii)

ANSWEr X = oeeiiiiiiii e,

On the same axes, draw the graph of y =4—-0.5x for 0<x<6.

. . . . 16
The x-coordinates of the points of intersection of the curve y=2x+—-11
X

and the line y =4—0.5xare the solutions of the equation 5x* + Ax+32=0.
Find the value of 4.

Answer A = ..o

Hence, use your graph to solve the equation 5x” + Ax+32=0.

Answer x = ... ..ol (o) SR




(a) A, B, Cand D are points on the circle. BC produced to £ and BFD is a straight line.
Angle ABD = 38° and angle CAD = 36°.

@) Justify with reasons why AC is not a diameter of the circle, ABCD.

Answer

[2]

(ii) Given that angle BAC = 59°, find angle DCB.

Answer Angle DCB = ............... °[1]

10



(b) The diagram shows two arcs AB and CD of two circles with centre O.
Arc CD has radius » cm and arc 4B has radius 4 cm. C and D lie on OA4

and OB respectively.
BC is tangent to the arc CD at C and angle AOB is 1.12 radians.

A

4 cm

1.12 rad
0] rcm D

B
(i) Show that the value of 7 is 1.743 cm, correct to 4 significant figures.

Answer

[2]

(ii)  Find the perimeter of the shaded region, ABC.

ARSWEF .ot cm [3]

11



(b)

(iii)

Find the area of the shaded region, ABC.

Answer

12



(a) A is the point (3,—7) and B is the point (5,3).
Find

(>i) the length of 4B,

ANSWer .. .....ociiiiiiiiiiiiia units [1]

(ii)  the equation of line 4B,

(iii)  the equation of the line / which passes though B and is parallel to the x-

axis.

ANSWer ..ot [1]

13



(b) The area bounded by a line and the axes has an area of 10 square units.
The line passes through the point P(0,4).
Max claims that there are 2 possible equations of the lines, and their gradients
are the negatives of each other.
Do you agree with Max’s claim?

Justify your answer showing your calculations.

Answer

14



(©)

The position vector of point R is (

)

(i)

1] and the coordinates of point S are (7, 2).

Find the magnitude of RS.

ANSWETr ..ot units [2]

T is the point on RS produced with coordinate (k, 5).
Find the value of £.

Answer k= ... (2]

15
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The height, in centimetres, of 20 boys and 15 girls from Class 2A were recorded.
The results are shown in the stem-and-leaf diagram.

Boys Girls
11 8

4 2 12 3 5 9

9 5 3 3 13 5 6 8

9 7 6 2 1 14 2 3 6

8 5 4 0 15 4 4 5

X 8 5 5 3 16 2 4

Key (Boys) Key (Girls)

2 | 12 means 122 cm 11 | 8 means 118 cm
@) Write down the median mass of the girls.
ARSWer ......oiiiiiiiiiiia, cm [1]

(ii) The range of the heights for the boys is 47 cm. Find x.

16

ARSWer X = ...ooiiiiiiiiiiiii, [1]



(b)

(©)

(i) Summarise the heights of the 15 girls from Class 2A in the frequency
table below.

Height (hcm) | 110< /<130 | 130<A<150 | 150<Ah <170

Frequency

[1]

(ii) Calculate an estimate of the mean height and the standard deviation of the
heights.

Answer mean = ................cccccerrerene.. CM
Standard deviation = ...................... cm [2]

The mean height for girls from Class 2B is 135 cm and the standard deviation
was 13.5 cm.

Make two comparisons between the heights for the girls in Class A and Class B.

17
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A bag contains 17 red marbles and 8 green marbles.
Two marbles are taken from the bag without replacement.

(a) Sally says the probability that both marbles are green is % .

Explain what she has done wrong.

Answer:

(b)  Draw a tree diagram to show the probabilities of the possible outcomes.

Answer:

18
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(©)

Find, as a fraction in its simplest form, the probability that only one of the
marbles is red.

ANSWEF oo

19



The diagram shows a plot of land 4BCD on horizontal ground, consisting of two triangles
ABD and BDC.

AB=12m, BD =17 mand AD =15 m.

Angle BDC = 111° and angle BCD = 28°.

(a) Calculate
@) the length of CD,

ANSWer ..ot m [3]

(ii) the angle ABD.

ANSWer ...ooiiiiiiiiiiii i, ° 2]

20



(b)

(©)

The land is used to plant some trees.
If each tree needs 36 square metres of space to grow, what is the greatest number
of trees that can be planted in the plot of land ABCD?

ARSWeEr ..o, [2]

A drone is hovering vertically above B.
The angle of elevation of the drone from A4 is 70°.

Find the angle of elevation of the drone from D.

ANSWer ... ° 3]

21
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(@)

Electronic Road Pricing System (ERP) is used in managing road congestion.
Based on a pay-as-you-use principle, motorists are charged when they use priced roads during

peak hours.

The tables show the time periods and respective ERP rates of some roads for passenger cars,

taxis and light goods vehicles in Singapore in a certain year.

ERP Rates ERP Rates
KPE PIE slip to CTE slip AYE to City
Tim=e Southbound | Bendemeer Time road to PIE before
period after Defu Road ] (Changi) / Alexandra
Flyover period Serangoon Road
Road
7:30 —7:35 $2.00 -
7:30 —7:35 - -
7:35-8:30 $3.00 -
7:35-8:00 - -
8:30 - 8:35 $4.50 $1.00
835 "853 $6.00 $2.00 8:00 — 8:05 $2.50 $0.50
8:55 — 9:00 $4.00 $1.50 8:05 830 $3.00 $1.00
8:30 - 8:35 - $1.50

The distance between Mr Lim’s home and workplace is 31 km.
Mr Lim drives to work.
One day, to cut down on travelling time, Mr Lim travelled through the KPE
gantry at 7:50 and passed the AYE gantry at 8:22.

Calculate the total ERP charges paid by Mr Lim.

22

Answer $




(b) On some days, Mr Lim travels from home to Town using alternative routes to

avoid all the ERP charges. His speed-time graph is shown below.

Speed (km/h)
4

50

0
0800 0806

0818 0824

Time

@) The total distance travelled by Mr Lim to Town is 19.5 km.

Find the value of v.

(ii) Calculate the acceleration between 0800 and 0803.

Answer v =

Answer

km/h’

[1]



The cost of fuel from Shell is shown below

Company Diesel cost Regular petrol Premium petrol
per litre cost cost
per litre per litre
Shell $2.40 $2.79 $3.50

The fuel consumption of Mr Lim’s car was 8 litres/100 km and his car uses
regular petrol.

Mr Lim decided to fetch a colleague, Mr Goh, on his way to work.

Mr Lim drove for an additional 4 km and travelled through both the KPE
gantry and AYE gantry 10 minutes later than his usual timing.

To cut down on his transport expenses, Mr Lim decided to charge Mr Goh
30% of his total transport expenses to work, which consist of the ERP charges
and fuel cost incurred based on a 20-day work month.

If Mr Goh took public transport in the morning, he would have to pay $3.89.

Which is a cheaper transport option for Mr Goh based on a 20-day work
month? Justify your decision and show your method clearly.

Answer

24



End of Paper
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