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Answer all questions.

1 3' - 3tt +3" +3"
Find the value of x.

Answer x=.... tl]

2 Charles invested with a bank that pays interest of 3.5% per annum compounded half-
yearly.
He received 53500 as interest at the end of 3 years.

Find the original amount that Charles invested.

Give your answer to the nearest dollar.

Answer S Izt

PartnerlnLeaming
209

Page 3 of28



BP -?12

Nan Hua High School
P rel im i n ary Exam i natio n 2023 Mathematics 4052f01

3 Ken draws this graph to show his annual electricity cost for his S-room flat for year 2020,
2021 and2022.

I\\1-..\I ELE CTRICITY BILL

4800

Cost of
electricity

($)

2020 2021 2422 Year

State one aspect ofthe graph that may be misleading and explain how this may lead to a

misinterpretation of the graph,

t2l

PartnerlnLeaming
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4 The marked price ofa 65-inch lIltra HD 4K TV is $6000.
Mr Lim buys the TV on hire purchase scheme with down payment of 20% on the
marked price.
He then pays monthly instalments over 4 years at a simple interest rate of 1.37%
per annum.
Calculate the total amount that Ivft Lim pays for the television.

Awwer $

5 The table shows the time, to the nearest hours, taken by 12 students to complete a
project.

Time I (hours) Frequency

30<r<35 I

35<t <40 2

40<t<45 5

45<t<50 4

(a) Calculate an estimate for the mean time taken

Answer

t2)

(b) Calculate an estimate for the standard deviation ofthe time taken.

Answer

hows []

hours [1]

PartnerlnLeaming
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6 The average mass ofhaemoglobin in a red blood cell is about 3l picograms.

(a) Express 3l picograms in grams, giving your answer in standard form.

I picogram = l0-''z grams]

Answer

(b) There are 5 x 106 red blood cells in I cubic millimetre ofblood.
Calculate the mass, in grams, of haemoglobin in 1 cubic millimetre of blood.
Give your answer in standard form.

Answer

c tll

c tll

PartnerlnLeaming
212

Page 6 of28



BP-215

Nan Hua High School
Preliminary Exam ination 2023 Mathematics 405201

7 In the diagram, C is the point (0, -5) and I is a point on the y-axis.

The line l-B meets the horizontal line through C at point B.

The equation of line lB is y =2x +9.

v

A

y:2x +9

I

c(0.-5)

(a) State the equation of the line parallel to line lB, passing through (0,7),

Answer

(b) Find the coordinates of point I and point B.

Answer A (

B(

B

tll

) t2l

PartnerlnLeaming
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8 The ratio ofthe number of employees in company P to that in company Q was 3: 4
8 employees left company Q to join company P.
The number of employees in company P now is 4 more than company p.
Find the original number of employees in company P.

Answer t3l

PartnerlnLeaming
214

Page 8 of28



BP -217

Nan Hua High School
Preliminary Examination 2023 Mathematics 4052J01

9

E B

t)

Straight lines lC, AD, BE, BD, CE intersect to form the figure in the diagram.
Find the value of .r.

Answer r =

C

.4

PartnerlnLeaming
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l0 (a) Factorise completely 3fg+l-g-3f .

(b) Factorise completely 44-11k2.

Answer

Answer

t2)

t2l

t3l

I I Make .x the subject of the formula w = 22 .
3x-y

Answer

PartnerlnLeaming
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t2 ('

ti

I

L)

In the diagram,lBC is a tangent to the circle.
The line lD cuts the circle at E.
Aagle BAD = 4l'and angle ,4 BD = 113" .

Explain why ED is not a diameter of the circle.
Give reasons for each step ofyour working.

Page I I of28

t3l
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13 Written as the product of its prime factors, 8316=2'?x3rx7x1l

(e) Express 840 as the product ofits prime factors.

Answer 840 tll

(b) (i) Hence write down the LCM of 83 l6 and 840, giving your answers as the product

of its prime factors.

Answer LCM = tll

(ii) Hence write down the greatest integer that will divide 8316 and 840 exactly.

Answer tll

PartnerlnLeaming
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t4
f6\_tt- 
[-s./

-+
PQ

(a)

'',oli I.

(b) R is the point (2,-9).
-+ -+
sp=zpe.

Find the coordinates of ,S.

Answer
liol= trl

Answer S ( .. .) t2)

PartnerlnLeaming
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15 The diagram shows an equilateral triangle lBC.
D and E are points on lB and jC respectively such that AD = BE.

l-E'meets CD at P.

A

Show that triangle ABE is congruent to triangle CAD.
Give a reason for each statement you make.

B

E

t3l

PartnerlnLearning
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l6

o

The diagram shows the sector of a circle, AOB.

The perimeter ofsector is 8l cmandangle AOB is 2.5 radian-

(e) Find the radius ofthe sector.

Answer

(b) The sides, OA ard OB, are joined to form a cone.

Find the radiw ofthe cone.

Answer

A
B

cm tzl

cm t2l

2.5 rad

PartnerlnLeaming
221
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l7

P"

The diagram shows tlree regular pentagons joined together on its edges.

(a) Find the value ofp.

Answer p=..... 12)

O) Additional regular pentagons are added to these 3 pentagons to form a closed ring. Find
the total number ofpentagons that are used to form this ring.

Answer

PartnerlnLeaming
222
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18 [n a sequence, the same number is subtracted each time to obtain the next term.
The frrst five terms ofthe sequence are

68abc24

(a) Find the values ofd, b and c

c

@) Write down an expression for the nth term of this sequence.

Answer

(c) Explain why -524 is not a term ofthis sequence

t2)

t1l

tll

PartnerlnLeaming
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l9
F

C

B

A

O is the cente ofthe circle passing through l, B, C, D and E.

Chords BE and lD cuts at F.
Angle AEB = 25" and trgle BED = 49" .

(a) Show that triangle ABF is similar to triangle EDF,
Give a reason for each statement you make.

(b) Find angle BCD.
Give a reason for each step ofyour answer

Answer

t2)

tzl

PartnerlnLeaming
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20 'E=lx is an integer: l<x<15)
F = {prime numbers}

Q=lx:5<x<12]r

(a) List the elements in F.

Answer

(b) State the value of n(G),

Answer

(c) List all the elements in (FuG)'.

Answer

(d) On the Venn diagram, shade the region which represents F n G' .

trl

tll

trl

tll

,8

PartnerlnLeaming
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21 The ratio of surface area of2 similar solid spheres is 4: 9.
The radius of the smaller sphere is 6 cm.

(a) Find the radius ofthe larger sphere

Answer

(b) Express the total the volume of the 2 solid spheres in terms of a.

Answer

(c) The spheres are melted and recast into 2 solid cones,l and B.
The radius and height ofcone I is 6 cm and 10 cm respectively.
The radius of cone B is l2 cm.
Showing your working clearly, explain ifthe 2 cones are similar.

cm tll

.cm3 121

PartnerlnLeaming
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22 The diagram shows the location of 2 towns, I and B.

(a) Construct the perpendicular bisector ofl.B,

O) Another new town, C is to be built on a bearing of 210' from town B.

It is equidistant from town I and town B.

Mark the position of town C.

(c) Construct the angle bisector ofangle 8lC.

(d) A telecommunication tower, In, serving the 3 towns is to be built so that it is
equidistance from AB and AC, and equidistant from town I and 4
Mark the position of L

t2)

tll

trl

227
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23

tr

(a) The area ofthe rectangular cardboard, EFGII, is Scm2.

Show that it can be expressed as S =-x2 +2Ox+44.

(b) Jane claims that the area of the rectangular cardboard, S, can be greater than

150 cm'z .

Explain ifthe claim is correct.

(;

t3l

tzl

I

(

PartnerlnLeaming
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24 The diagram shows the speed-time graph of a cyclist after passing a fixed point l.

Speed
(rrls)

8

2

Time (seconds)
0 I

(a) Calculale the acceleration ofthe cyclist during the first 10 seconds after passing

point l.

Answer Acceleration =

(b) Calculate the average speed, in m/s, ofthe cyclist in the last 80 seconds.

Answer Averuge speed =

m/s2 tll

m/s l2l

PartnerlnLeaming
229
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(c) On the grid below, sketch the distance-time graph for the joumey

Distance
(metes)

800

700

600

200

s00

400
360

300

100

02040
Time (seconds)

80 100 l

PartnerlnLeaming
230
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25 (a) The table shows the choice of CCA for Secondary One students in a school

(a) Find the values ofa,b, c andd inthe lable.

Answer a =.....

b

c

d = .... ........ . ... .

O) A pie chart is to be drawn showing the data for males.
Calculate the angle representing the males who choose Sports.

Answer

(c) hr which group, males or females, did a greater percentage choose Performing Arts.

Explain.

l2l

tll

Sports Clubs and
Societv

Performing
Arts

Total

Males 70 26 72 168

Females J6 o d
Total 108 b t4t 316

Page 26 of 28
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26
-t

R

(b) Show that lC is parallel to EG.

(c) Find the are a of tiangle AGE.

tl

1.)

(' 1l crn Gl0 crn

The diagram shows two squares,,4BCD ar:'d CGFE, of lengths 10 cm and 8 cm respectively.

(a) Find the len glh of AG .

Answer cm trl

I2l

PartnerlnLeaming
232
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Answer

----- End ofPaper --------

cmz t3l
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r (a) (i) Solve the inequalities T.+.t+

Answer

(ii) Represent the solutions of the inequalities on the nrunber line below.

t2)

It l\
=-r r --
-t -1 '2-l

I

-6 5 4 3

r -T 17-

-l o 0.4 t

(iii) State the smallest integer which satisfies the inequalities.

Answer

t1l

tll

PartnerlnLeaming
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O) simplifu
I

ab'2'

( zo\-t oto

I7pJ 
, ,, , leaving your answer in positive index form

Mathematics 4052J02

t3l

- r + l0 L as a single fraction in its simplest form.(c) o*P'"'. lF:rlx;jo-*)_,

Answer

Answer

PartnerlnLeaming
237
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(d) (r) y is inversely proportional to the square ofx.

Which ofthese diagrams represents the graph ofy against x?

yyv

Diagram I Diagrnm 2 Diagram 3

Answer Diagram

(ii) Find the percentage change in / when -r is increased by 150%.

.|,

Dagram 4

tll

PartnerlnLeaming
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2 At a store, 20 red apples cost $r.

The same number of green apples in the store cost $4 more.

(a) Write an expression, in terms of.r, for the number of red apples that can be bought

with $2.40.

Answer i1l

(b) Write an expression, in terms ofr, for the number of green apples that can be bought

with $2.40.

Answer t1l

(c) $4,80 can buy a total of l0 apples at the store.

Write down an equation in .r to represent this information and show that it reduces to

5x2 -28x-96=0.

Page 5 of25

t3l
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(d) Solve the equation 5x2 -28x-96=0

Mathematics 4052./02

t2l... ., or

(e) Find the cost of30 green apples in storel

Answer x

Answer $ t2l

PartnerlnLeaming
240
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3 The cumulative frequency curve shows the distribution ofthe daily temperature of city X
in the first 80 days of the year 2021 .

80

70

50

30

20

l0

0

Cumulative
frequency

60

40

l0 1l 12 13 t4 15

Temperature fC)
16 t7 18 19

(i) Use the cuwe to estimate
(a) the median temperature,

Answer

O) the interquartile range of the temperatues,

Answer

"c tll

"c t2)
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(c) the 656 percentile,

Answer

Page 8 of25
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(d) the percentage ofdays where the temperature was at least l7"C

Answer % lrl

(ii) The temperatues of the frnt 80 days of City X for the y ew 2022 were also recorded.

The median temperature for the year 2022 is smaller than that ofthe year 2021.

The interquartile range of the temperatues for the year 2022 is the same as that ofthe year

2021.
Describe how the cumulative frequency curve for the year 2022 may differ from the curve in

the year 2021.

t1l

(iii) The tempoatures of the first 80 days of City Iin the year 2021 were also recorded.

The box-and-whisker plot shows the distribution ofthe temperatures.

10 lt l2 l3 t4 15

Tempereture (oC)

Make two comments comparing the temperatures of both cities.

l6 t7 18 l9

Page 9 of 25
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4 (a) Complete the table ofvalues for ,=+
Give your answer correct to I decimal place,

On the gnd, draw r.be graph of , =(';t)t -q:73

-!+r
J

.T -3 1 I 0 I 2 3 4 5

v - 4.1 0.2 1.2 0.9 03 l5 - 1.9 3.5

tll

(b) +l for -3<xS5.
v

.r

243

Page l0 of25
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(, - l)'
7

(c) The equation - f = r r,u. onlY one solution.

Explain how this can be seen fiom your graph.

(d) By drawing a tangent, find the gradient of the cuwe at (-2,-0.2).

Awwer

(e) (r) On the same axes, draw the llne 2y+x=5 for -3(x<5.

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

Answer

(fr) This value of.x is the solution of the equation 6(x-l)3 -Ax-B=0.
Find the value of ,4 and the value of B.

12)

l2l

tll

trl

PartnerlnLeaming
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5 ABCD reyesents a plot of land.

-l1.7 nr

D is due north of C.

The bearing of8 from C is 257" -

AB =31.7 m and lD = 15.3 m.

Argle BAD = 60" and, angle BDC = 33'.
(a) Find the length of .BD.

(b) Find the leugfh of CD.

5.-i nr

D

Answer

C

m t2l

PartnerlnLeaming
245

Answer

Page 12 of 25

m t3l

I
I

I

I

I



BP-248

Nan Hua High School
Prel i m i n a ry Exa mi nation 2023 Mathematics 405202

(c) Find the bearing ofl from B.

Answer

(d) Alex walks from point B to point D.

(D Calculate his distance from D when Alex is due west of C.

Answer m [2]

t2l

(ii) A lamp post ofheight I I m is at point C.

Calculate the greatest possible angle of elevation ofthe top of the lamp post

from Alex during his walk.

Answer

Page 13 of25
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6 ABCD is a tapezium where Bl is parallel to CD and,3AB = 2CD.

A p = 3Bp, zDA = 3DR, and g,l = ! 69.- 4-
eD=aaad DA=b.

PB A

R

b

C

(a) (i) Express @ in terms of a and b, as simply as possible.

Da

Answer

(ii) Express @ in terms of a and b, as simply as possible.

a= . ................ tll

fr= .. ...... ............... rllAnswer

PartnerlnLearning
247
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(iii) Express FF in te.*. of a and b, as srmply as possible

Answer px=............................... t21

@) Explain why P, Q and R are collinear.

(c) Given that the area oftriangle,4 BC = 13 cm2, find the area of fiap eziulm ABCD.

Angwer cmz 721

t2l

PartnerlnLearning
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(d) The point S is the midpoint of CD. Determine if C,4 is parallel to SR

t2)

PartnerlnLeaming
250

Page 17 of 25



BP - 253

Nan Hua High School
Preliminary Examination 2023 Mathematics 4052J02

7 A caf6 offers three set meals, l, B and C, during lunch and dinner on weekdays.

The matrix M shows the number of orders for set meals on a particular day,

Setl Set, Set C

* =[,, 
23 32)lunch

125 12 29)dvner

(a) The caf6 charges $20 for each set lunch, and $30 for each set dinner.

Represent the prices in a 1x 2 matrix P.

Answer P =

(b) Evaluate the matrix N = 5M.

Answer N =

(c) Evaluate the makix T = PN.

Answer T =

(d) State what each ofthe elements ofT represents.

(e) Using matrix multiplication only, evaluate the total number of set meals sold on this

particular day.

trl

tll

I2l

tll

Answer

Page l8 of25
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8 Bag,{ contains 4 red discs, 5 blue discs and 8 yellow discs.

Bag B contains 5 red discs and 8 blue discs.

A disc is chosen at random from Bag I and placed into Bag B.

A disc is then chosen at random from Bag B.

(a) Draw a tree diagram to show the possible outcomes and their probabilities.

Page 19 of25
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O) (i) Find" as a fraction in its simplest form, the probability that both discs chosen

are the same colour.

Answer

(ii) Find, as a fraction in its simplest form, the probability that one disc is red, and

the other disc is blue.

Awwer t2l

(iii) Find, as a fraction in its simplest form, the probability that the disc chosen

from bag I is not blue.

Answer trl

(iv) Find as a fi'action in its simplest form, the probability that at least one disc

chosen is blue.

Answer

t2l

Pzge 20 of 25
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Option 1 : Direct flight from Singapore to Kuala Lumpur

Option 2: Direct drive from Singapore to Kuala Lumpur

Option 3: Trains following this route fiom Singapore to Kuala Lumpur

Woodlands
Station

JB Sentral
Station

Gemas
Station

KI Sentral
Station

9 Yan is intending to travel from Singapore to Kuala Lumpur with his family-

He is considering between the following three different modes oftransportation

Yan finds the information belo*'

Other usefu I information

a Fuel efficiency is a measure ofhow much energy is produced by an engine in
relation to the amount of fuel that it uses. In other words, it shows how far your
vehicle can travel with a certain amount of fuel. It is normally measured in litres
per kilometre.

I gallon = 3.785 litres

Mode of transportation Plane Train

(from
Woodlands
to JB
Sentral)

Train

(from JB
Sentral to
Gemas)

Train

(from
Gemas to
KL
Sentral)

Car

Passenger capacity 300 320 150 125 5

Travel duration 60-65
minutes

5 minutes 4 hours
45 minutes

2 hours
35
minutes

6-7
hours

Distance covered (km) 310 5 705 130 370

Amount of fuel 6 gallons 200 gallons 130
gallons

PartnerlnLeaming
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(a) The pie charts below show the breakdown ofthe total fuel consumption for a flight.

The amount of fuel needed for cruising during any flight is 5760 / / 1000 hr.

In case ofemergencies, it is mandatory for all flights to carry an additional 20% of

the total fuel needed to complete the flight-

Find the amount of fuel, in litres, required for the plane to fly from Singapore to

Kuala Lumpur,

Answer / t3l

Breakdown of fuel consumption
for flights shorter than 4 hours

Taking off
t5%

Landing

ldle 7%

2%

Cruising

Breakdown of fuel consumption
for flights longer than 4 hours

Taking off
t0%

Landing

ldle 5%

2%

Cruising

PartnerlnLeaming
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t6l

(b) An environmentalist, Yan is looking to travel using the mode that is the most fuel efficient

per passenger.

Suggest a suitable mode oftransport for Yan and his family to travel to Kuala Lumpur.

Justifu the decision you made and show yow calculations clearly.

(c) State one assunption you have made in the above calculations.

PartnerlnLeaming
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I

Answer all questions.

3' - 3rr+3rr +3rr

Find the value of r.

3t = 311 + 31r + 3rr

=:(3'r)
^l+11

=3t1
.'. t =12

Axswer J =

2 Charles invested with a bank that pays interest of 3.50lo per annum compomded half-
yearly.
He received S3500 as interest at the end of 3 yeas.

Find the original amount that Charles invested.

Give your answer to the nearest dollar.

trl

Let P be the original amount

/ rs\6
3500+ P= Pl 1+ - - |[ 2ooJ

= 1.01756P

i.01756P- P= 3500

P(I.017s6 -I)= 3500

3500

1.0175" - I
= 31905

Answer S tzt

PartnerlnLeaming
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3 Ken draws ttis graph to show his amual electncity cost for his 5-room flat for year 2020,
2021 and 2022.

{\\I-AL ELECTRICITY BILL

4S00

Cost of
electricit;-

(s)

2010 2021 7072 Year

State one aspect ofthe graph that may be misleading and explain how tlis may lead to a
misinterpretation of the gr4h.

Answer

Comoarinq scale
The vertical axis is not labelled at the start OR Start value not indicated on the
vertical axis.

It is not possible to determine the exact costs for the three yeafi or that it is not
possible to find the iacrease in costs as itis not possible to compare the years
without a scale.

Comoarinq heieht or area
It is not clear as to wlrether the height ofthe lightbulb or the area of the circle should
be used to determine. the annual electricity bi11. Or
The size ofthe picture not only increases with height, but also in the width.

When using area, the cost looks 4 times more in 2022 as compared to 2020. Ifusing
the height ofthe lightbulbs, the cost in 2022 looks twice as much in 2020.

t2)

rt

PartnerlnLearning
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1 The marked price ofa 65-inch lllta HD 4K TV is S6000.

Mr Lim buys tlre TV on hire purchase scheme witl do*:n pal.rnent of 200lo on the
marked price.
He then pays month11, in-dalments over 4 years at a simple interest rate of 1.3770

per annum.
Calculate the total arnorrnt that Mr Lim pays for tlre television.

4800 r 1 37 x 4
Interest :

100

= $263.04

Total arnount = 263.04+ 6A0A

=$6263.04

Answer $

The table shows the time, to the nearest hours, taken by 12 students to complete a

proj ect

Tim e r Srours) Frequerrcy

30<r<35 I
35<t<40 2

40<t<45 5

45<r<50 4

(a) Calculate ur estimate for the mean time taken.

. l<32.5'r2x37.5+5".42.5+4t 47.5
iviear rne: n

_ 510

12

= 42.5 hours

lzl

Anst,er

(b) Calculate an estimate for the standard deviation ofthe time taker

StarLdard deviatron

hours [l]

hours [1]

1x32.5'1 + 2x37.5x + 5x 42.52 + 4 x 47.52

12

/sro\l_t_t
Itz )

= 4.5644

= 4.56 hours (3 s.f)

Answer

PartnerlnLearning
265
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6 The average mass ofhaernoglobin in ared blood cell is about 3l picogranrs

(a) Express 31 picograms in grans, giving your answer in standaril form.

I picogram : lO-''? grams]

30 prmgrams = 31xlo-r'? grams

:3.1x10-rrgrams

Answer

(b) There are 5 x 10d red blood ceils in 1 cubic millimetre ofblood.
Calculate the mass, in grams, of haonoglobin in 1 cuhc millimetre of blood
Give your answer in stardard form.

Averrage am ount =3.1x10-rrx5x106
=i5.5x10-r

= 1.55 x l0r g

Answer

s [1]

sul

PartnerlnLeaming
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7 hr ffre dragarn, C is 1he point (0,-5) and,a is a point on they-ax.rs

The line,43 meets the horizontal line tfuough C at point .8.

The equahon of lirc AB is y=2x+9.

-u

A

-t,' =2x-9

.r

C(0,-5)

(a) State dre equation of the liae parallel to line ,48, passrng drough (0, -f .

Y=?x+7

Answe/

(b) Find the coordinates of point,4 and point 3.

Coordinates of.4 :(0,9).

When y = -5,
-5=2t+9
2x = -14
x=-7

Coordinates of 3: (-Z-O.

Answer A (

B(

B

trl

) t2l

)

PartnerlnLeaming
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8 The raho ofthe number of anployees il company P to that in company Q was 3 : 4.

8 employees left company Q to join company P.

The number of employees in company P now is 4 more tian company p.
Find the origiaal number of employees in company P.

Let the number of employees in P be 3r

Let the number of employees in p be 4:
3r+8=(4r-8)+4
x=12

Original number in P = 36

Alternative solution:

Let no of errplo;rees in each company be P and Q

RdioofP:P=4:3

o=!p-3
pa3=(q-s)+a

p+a= 1p-g+a
3

P
-=123

P =f6
Answel t3l

PartnerlnLearning
268
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_.t9

BL

D

Staight lines -4C, AD, BE, BD, CE inte.rsect to forrn the figure in the diagram.

Find the value of.r.
I

(.

f :,-

IGFC = 35" +21"6xterior Zof A1

= 56"

ZFGC = f, + 29"(Exterior Zof A)

f + 28"+ 56" + 34" = 180"(Z srm of A)

x--62

Alterndive:
Za = l8O" - 2A - 2l'(Z sum ofA)

:131" \'-'
Zc = 180"- 13l o(a4iacent Zon a straight line)

: 49'

lb =18tr - 35" - 34"(.1 sum ofA)
: lIl'

Zd = l8O" - lllo(adjacent Zon a straight line)
:69"

"x" = 18f - 69"- 4f (Z sum of A)

= 62"
Answer x: " .. .

18"

Page 9 of28

t2l
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10 (a)

11

Faetorise completely 3fg+1- g-3f .

3fg+t- s-3f =ffg- s+t-3f
= 8(3/_1)+(1-3,
= gof _t)_(3f ,t)
= (s - txr/- t)

Aruwer

(b) Factorise completely 44-11k1.

44-11k1 =ll{4- k')
--tt(2-k)(2+ k)

Zx+ v
W=- !-

3x- y
w(3:.-Y)=ZaaY
3wx-*y=2x+y
3wx_2x = y +wy

tQw-2)= y(L+*)

l2l

t2l

Makerthe subject ofthe foflnula l',- lt+ /.3r- y

y +wy
3w-Z

Ans* er

Answer

__ y(I+w)
3w-2

or

l3l

PartnerlnLearning
270
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12
C'

..1

D

In the diagram, ",tBC is a hngent to the circle
The line.4D cuts tre circle at Z.
Angle BAD = 4loand ury]eABD-113'.

Explain why ED rs not a diarneter of the circle
Give reasons for each step ofyour working.

ZBDA

= 180'- I l3'- 41" (Z sum ofA)

= 26'

If ED is dre diameter, and celrte of circle is o,
rher ZABO = 9Oo(tangent I radius)

ZOBD

=113"-90"
=23"
Sirce ZBDA * ZOBD, OB*OD
O does not Iie on ED anlherc* ED is not iliameter.

Altemsfve:
IODB --L80" - 41"- 113"(Zsum ofA)

= 26o

= ZOBD @ase Zof isosceles A)

ZOBA=ll3o-26o

=87"
+ 90'

O does not Iie on ED ardherlr.e ED is not diameter.

PartnerlnLeaming
271
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13 Writtsr as the product of its prime factors, 83L6 :22 x* x7 xll
(a) Express 840 as the product ofits prime factors.

840 -23 x3x 5x7

Answer 840 - trl

O) O Hence write down the LCM of8316 and 840, giving your answers as tte ptoduct

of its prime factors.

LCM of83l6 ad 840

= 23 x33 x5x7 xll
Answer LCM : tr1

(iD Hence write down the greatest integer that will divide 8316 and 840 exactly.

the greatest integer trat w'ill divide 83 l6
aad 840 exactly =22x3x7 =84

Answer tll

PartnerlnLeaming
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) r6\74 PO =l L." t-8)

(a) FidlA l.

liol o'? + (-8)'

= l0 units

(b) R is the point (2,-9).

Answer
l,? l= trl

+)
sR=zPQ.

Fi-nd the coordinates ofS.
-+ -+
SR=2PQ

-) -) -)
oR-oS=2PQ

2

-9

-)
OS -2

(6
[-'

f6)
2l
[-8,]

Coordinates of S: (-IQ'D.

Answer S (........

Note: minus I from question for not using vector presentation throughtout

-)
os

0

2

-9
-l

7

(
-[

(-t

) tzl

PartnerlnLeaming
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l5 The diagram shows an equilateral tiangle 13C.
D urd E ae poirrts on,4B and 3C respectively such ttat AD = BE.

AEflePtsCDatP.

A

Show lhat triargle -43E is congruent to tiangle C,4D.

Give a reason for each statement you make.

BE = AD (el:,eil

AB=AC (sides ofequilateral As)

ZABE = ZCAD = 60' (interior ls of equilateral As)

... LABE = LCAD 6As)

D

E

t3l

PartnerlnLeaming
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l6

o

A

The diagram shows the sector of a circle, AOB.
The perimeter of sector is 81 uo ud ug,le AOB is 2.5 radian.

(a) Fi-nd the radius of the sector.

Let radius of the sector be r cm

r+r+2.5r =81
/=18 cm

Alswer

(b) The sides, O.4 and OB, are johed to form a cone.

Find the radius oflhe cone.

Let tlrc radius ofthe basB of the cone

bescm
Zrcs = 2.5(18)

s = 7 .1620

= 7.16 cm (3 s.f)

Answer

B

c1n t2I

cm l2)

PartnerlnLeaming
275
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t1

P

The diagran shows tluee regular pentagorx joined together on its edges

(a) Find the value ofp.

3r 180.

= 108.

p=360-2(108)

=144

Ans*er p=..... l2l
(b) Ailditional regular pentagons are added to these 3 penhgons to form a closed ri-ng. Find

tlre total number ofpentagons that are used to forrn this ring-

(n -2)180
=144

n
180r - 360.= 144n

36n = 360

n=10

Aitemative S olution:
Extl=180'-144o

= 36'

36n = 360

n=lO
Ans*er

Page 16 of28
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1 8 [n a sequence, the same number is subtacted each time to obta:n the next term.
The first five terms offre sequence are

68abc24

(a) Find fre valtes of a, b znd c.

68+ 4d = 24

4d =24-68
d =-tl
a=57, b=46, c=35

Answer a

b

c t?t

trl

trl

(b) Write down an expression for the zft term oftlus sequence.

68+(/,-lx-ll)
= 79-lln or 68-ll(z-l)

Answer

(c) Explarn why -524 is not a term of firis sequence.

79 -lln= -524
-1 h = -603
r = 54.8
Since n has to be a positive integer, tlen
-524 is not a term oftiis sequence

PartnerlnLeaming
277
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19
h,

D

C

)7

I

O is tlre centre ofthe circle passing through,4, B, C, D ar.d E.

Chorils B/ and ,4D cub at -F.

Arry7e AEB : 25' and alag)e BED: 4s' .

(a) Show trat hiargle ,431 is simil at to tttang)e EDF.
Give a reason for each statement you make.

A swer

LFDE = 7p31= 9O" (l in a serni-crcle /

ls in the same segrnent )
IEFD = ZAFB (Vertically opposite /s)
ZBAF = .DEF -- 49" (1-s in the same sqlment)

AABF is simrlar to AE f(AA similadty)

(b) Find mgle 3CD,
Give a reason for each step ofyour answer

/BCD :l8O'- 49"(Zs in. opposite segn€nt)

=131"
ArEver

l2l

t2l

PartnerlnLeaming
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20 '6 = {: is an integer: 1 < .x < l5)
f = iprime rn:rnbels)

Q={x:5<x<lZ}

(a) List the elements in .F'

F = {2,15.7.11,13}

Ansv,e/

(b) State dre value ofn(G)

c : {6,28,9,10,1 I,12}

r(G):7
Answer

(c) List all the elements in (r t.'c)'

(,P trc)'= {1,4141s}

Answer .........

(d) On fire Venn diagmn, shade the region which rqlresenb .F nG'.

t1l

tll

Il

tll

E
F G

PartnerlnLeaming
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21 The ratio ofsurface area of2 similar solid spheres is 4: 9
The radius of the smaller sphere is 6 cm.

(a) Find the radius ofthe larger sphere

;
)'q
)-i
.sr'= x36

4

r=9

Anstter ...

(b) Express the total the voiume of the 2 solid spheres in terms of .r.

vol=! nG\3 +4 tto\'3" 3.,
= l26on

cfrt trl

c1n l2lAnsw er

(c) The spheres are melted and recast into 2 solid cones,,4 md B.

The mdius and heiglrt of cone,4 is 6 crn and 10 cm respectively.
The radius of cone B is 12 cm.
Showing your working clearly, explain if the 2 cones are similar.

Answer

Volume of conel = 1n (o)'oo)
3

=l20tr
Volume of cone .8 =1260a - l20n

= 11402
6

Ratio ofradius = :t2
1

R"tio of *lum" = 
l2o'
1140r
,
19

Srnce ratio ofvolume not equal to rdio of
the cube ofcorresponding sides, dre cones
are not similr.

/r\3- 
[zJ

PartnerlnLeaming
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Alternative:
Let height of con e B be h .

!- z ( 6\' ( to\ + ! r ( D\' ( h\ = tz6o n
JJ

120+48h=126O

h= 23.75

A
Ralio of radirr-s = -1

12

1

,.

P"1io o11l"io1r1 = -10' 23.75

I*-)
Since ratio ofcorresponding sides ae not
equal, the cones are not similar.

t21

PartnerlnLeaming
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22 The iliagram shows the location of 2 towns,,4 and B

(a)

N orth North

210"

(c)

(b)

(a) Constsuct the perpendicular bisector of.rl-B

O) Anotler new towl, C, is to be built on a bearing of 2l0o from town3.
It is equidistant from town,4 and town B.
Mak the positon of town C.

(c) Conskuct the angle bisector of angle 8.,{C.

(d) A telecommunication tower, 7, serving the 3 towns is to be built so tlat itis
equidistance from Ats urd AC, and equidistant &om town,4 and 3.
M uk the position of 7.

A

t11

l2l

t1l

PartnerlnLeaming
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z3

6

The diagram shows a photograpla ABCD,leng$ x cm and perimeter 40 cm

it is mounted on a piece ofrecturgul ar crrdboatd, EFGH.

There is a uniform border of lcm width around the photograph.

(a) The area of lhe rectrrgul x andboard. EFGH, is .S cm2.

Show drat it can be expressed as S = -x2 'rlOx + 44 .

Breadth ofphoto

40-2x
2

=20-x

s =(x+2)(20-x+2)
-- (x + 2)(27- x)

--ZZt- x2 -2x+ 44

= -x7 +2Ox+44

(b) Jare claims fiat the area ofthe recturgula cardbord, S, can be greater than

150 crn' .

E:glain if fte claim is conect.

S -- -x2 +20x+44

= -(r2 - Zoa')+ 44

= -(r- 10)'1 + 44+100

= -(*- t0)'] + t44

For all values ofr,
(r- 10)'] > 0

-(r-10)' < 0

-(.r-10)'?+144<144
s<144
Hence Jane ie wrong.

[3]

lzt

t cllt
ll)

CD

PartnerlnLeaming
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Speed
(m/s)

8

Time (seconds)
0 I

(a) Calculate fire acceleration of the cyclist dudng lhe frst 10 seconils afur passing
point,{.

Acceleration

a-2-40
= 0.15 m./s2

Answer Acceleration : .... m/s2 tll
(b) Calculate fie average speed, in m/s, ofthe ryclist in the last 80 seconds

Disbnce tranelled in the last 80s

= l(ao + zo)(s)
2'

=400m

Average speed in last 80s

_ 400

80

=5m/s
Anwer Average speed : .. ... .. m/s 12)

PartnerlnLeaming
284
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(c) On lhe grid below, sketch the distance-time graph for tte j ourney

Distance
(metes)

800

700

500

600

400
360

300

100

200

Time (seconds)
0 I

PartnerlnLeaming
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25 (a) The table shows the choice ofCCA for Secondary One students in a school

(a) Find the values ofa, D, c and d in the table.

a:41 Arrswer a:... ..

c =69 b:.......................
d= 148

d -.........
(b) A pie chart is to be drawn showing the data for males.

Calculate the angle representing the males who choose Sports.

70 
x 360o = 150o

168

Answer

(c) In which group, males or females, did a greater percentage choose Performing Arb.
Explain

Performing Arts:

Pqc€ntage ofmales

= 
72 

*lOoo/o
168

= 42.857o/o

Percentage of females

= 
69 

,100o/o
148

= 46.60/o

Since 46.6% > 42.857o/o

Females have a greater proportion

c

t2l

til

Sports CIutrs and
Society

Performing
Arts

Total

Males 70 26 72 168

Fem ales 38 a ( d
T otal 108 b 1.11 316

PaBe 26 of 28
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26

1-

rt

E

1

B I0cm C ll cm G

The diagran shows tlio squares, -A-BCD md CGFE, oflengths l0 cm and 8 cm respectively

(a) Find the length cf,4G.

Answ er

@) Show that,4C is parallel to EG.

Give a reason for each statement you make.

Ant'wer
Angles ,4CJ wrd urg;le EGC = 45 o since diagonals

of squares bisect the interior angles.

Since Angles.4C-B = angle EGC, corresponding

arfles, AC ll EG

Altemative:
AryLes ACB= anSe CEG (prove by altemate

angles)

cm tll

121

PartnerlnLeaming
287
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Ac = Jr* *to'
=J4u
= 20.6 cm

(c) Find the area of tiangle,4GE.

zAca=at.t!
l8

=29.054"

,G=$,+8:
=JL:s

/AGE= 45" -79.054'

= 15.947"
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A'* :;(Jrrs)iJJz+ 
)sin 

rs.r+2"

= 32.004

= 32.0 cmr

Altemative S olution

Answer

End of Papo ------

clll t3l
2

Pa(nerlnLeaming
288

Page 28 of 28



BP - 291

Name ( ) Class

fr+++

Subject

Paper

Level

Date

Duration

tt/lathematics

4052t02

Secondary Four Express
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Write you r name, in dex number and class on all the work you hand in
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You may use an H B pencil for any diagrams or graphs.
Do not use staples, paper clips, glue or correction fluid.

Ans{er all the questions. The number of marks is given in brackets [ ] at the end ofeach question or part
question.
lf working is needed for any question, it must be shown wift the ansra;er.

Omission of essential working will resultin lossof marks.
The total ofthe marks for this paper is 90.
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The use of an approved scientifc calculator is expected, where appropriate.
Ifthe degree ofaccuracy is not specifed in the question and if the ansrper is not exact, give the answerto
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1 (a) (i) Solve the inequalities

4x-l 3x 5x+9
245

4x-l 3:
24

2 (4r- t)< 3,
8x- 2 33x
5*<2

2.r<-
5

-tlr*r?
l)

4t-l 3t 5x+9
245

3,r -5, + 9

45
15x < 2Ot+36

-5.r < 36

_11.>-/-
5

or -7.21x10.4

Aruwer

(iD Represeat the solutions ofthe inequalities on the number line below.

tzt

trl

trl

B -7'2 't 6 1 3 :, o o'4 I

(iii) State the smallest integer which satisfies the inequalities

Aruwer

PartnerlnLeaming
291
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(b)
l ( 2o \-' obo

Srmpli& ;=.lW ) 
.l,leavingvour answer in positive index form.

I
ab'2'

b2 8a3 a
a b5 lo

4a3- 
sb,

-3
2a

G
aba

l0

OI

3
a

b

,t

5

(c) n*pr".. 37ffi * * * a single Aaction in its simplest form

Answer

Answer

t3l

,+10
3r'1 -211+30

.z+10

+_2-t
I

3(r- 2)(.r- s) :-z
-r+10-3(r-s)- r(: z)(: s)

25- 2t
3(.r - 2)(:+ s)

292

Page 4 of 25
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(d) (i) , is inversely proportional to the square of.r.

Which of these diagmms represents fte graph ofy against ;r?

-! .1' ,rl

Dia$um l Dingr,rm l Diagirm 3

Answer Diagran

(ii) Find the percentage change in y when .r is increased by 150olo

!= la

!n- , ,7(4)
when x = 2.5x0

k
t- -

(2.5r.0)'

k
6.2542

Di.r!rum 4

2
tl1

o/o l3l

rl'hen

v

a

k-;
x

4,
k

/r\ 4=l"u)" ot 
;5!o

fl\
I =:; lYo- Yo

o/o churge = 
\o z),/ 

,169o7o
lt

= -84o/o

Answer

PartnerlnLeaming
293
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At a store, 20 red apples cost $.r.

The sare number ofgreen apples ir the store cost $4 more.

(a) Write an expressior; ia terms ofx, for lhe number of red apples that can be bought

witlt $2.40.

48 20-
- 

ar 
-t2.4tx

Answ er tll

(b) Write an expressiorq in terrns ofr, for the number ofgreen apples that cur be bought

witlr $2.40.

48 - 2o ,2.4
r+4

Ansn*er trl

(c) $4.80 can buy a total of 10 apples at tlre store.

'Write down an equation in x to represent tlis information and show that it reduces to

522 -28x-96=0.

Answer

48* € 
=tot x+4

as(;+ 4)+ 4&r = l0:(.r+ a)

48*+ 192+ 48.r = 10r? + 40r

l0.r? - 56r- 192 = 0

5.r2-28x-96=o

t+ 4

Page 6 of 25
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x=-2.4 a 8

(e) Find the cost of30 green apples in storel.

re1 x -- -2.4 as price > 0

."r=8
cost of20 grean apples = $12

cost of 30 qreen aooles = $E,3
2

=$18

(d) Solve tlle equation 5x' -28x-96 =0.

5x') - 28x -96 = o

(s:+ tz)(r-s)= o

5.r'? - 28.r - 96 = o

-(-28)r -28 * 4(5)(-e6)

2(s)

= -2.4 or 8

Answet r=...............or

Answer S. .

t2t

t2l

PartnerlnLeaming
295
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3 The cumulative frequency curve shows the dtstribution ofthe tlaily temperahue of cityX

in the first 80 days ofthe year 2021 .

80

70

50

30

10

0

Cumulative
frequency

60

40

20

l0 tt 12 13 14 15

Temperature ("C)
16 t7 18 19

(i) Use the curve to estimate
(a) the median tanperature,

Median: t3.5"C

Anfl)ef

O) the interquartile r ige of tlre temperahres,
Interquutile ruige : 16.5 - I I :5.5"C

Amter

(c) fie 656 percen{rle,
65tb percentile -- 15.4'C

"c [1]

'c [2]

........ qc [i]

-===II!IIEE/EE=i==
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(d) lhe percerrtage of tlayr where fte temperature was at least 17"C

resuted 9u. - ry xrooo/o = 17 .5o/o'80
Answer 9,0 [1]

(ii) The temperatres ofthe first80 days ofCity-Yfor the year 2022 rvere also recorded.

The rnedian temperafiue for the year 2022 is smalier than that ofthe year 2021.

The interquartile rarge of dre tempsatures for the year 2022 is the same as that ofthe year
,nr l

Describe how the cumulative ftequenry curve for tlre year 2022 may dtffer frofl fite curve in
the year 2021.

The curve ofthe year 2022 will be to the left ofthe year 2021

trl

(iii) The temperatres of the first 80 days of City f in the year 2021 were also recorded

The box-and-whisker plot shows the distribution ofthe Emperatures.

l0 ll t2 l3 t4 15

Temperature fC)

Make two comments comparing the temperatures of both cities

The median temperatrre of City I is 14.5'C which is higher than that of City X The

temperature in City I is generally warm er.ihigher than in City X

The intoquartile range of temperatures of City lis 4"C which is lower than that of CityX

There is a narrower/smaller spread of temperatures in City f *mn in cif X.

t6 t7 18 l9

!=!:t::::tt!=ll:l=:::t!:==!ttlE!

PartnerlnLeaming
297
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4 (a) Complete the table of values fbr y =
(, l)' 4x .,

'1 3

Give yotr answer cofeet to I decrmal place

.Y -3 , I 0 I 4 5

v - 4.1 - 0.2 t.2 0.9 - 0.3 - 1.5 - I.9 - 0.5 3.5

tu

(b)
, -.]

On the gri4 tbaw the grapU of y=1,1-f+f for -3 <.r < 573
v

3

-3
x

5

PartnerlnLeaming
298
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(c) The equaton only one solution.

Mathematics 405A02

73
Explain how this can be seen from your gr4h

(:- l)- 4x ,

73
(r-l)' 4x ,

73
By adding in the line y = 2,

from the graph, there is only one intersection.

.'. the equation has o y one solution

(d) By drawing a tango{ find fie gradient ofthe curve Lt (-2,-0.2)

gradrert = 2.52 (calculated)

Answer

(e) (i) On the same axes, draw the line 2y+x=5 for -3(.r(5.

(ii) Write down the.r-coordilate of the poht where tlis line intersects the curve

x= 4.3
Answ er

(iiO This value ofristhe solution ofthe equation e(x-t)3-at-z=o
Find the value of-A and the value of -8.

PartnerlnLeaming
299

t2l

12l

trl

t1l

z(x-l)' -u *r+x-5=o73
z(x- 1)3 _5*_3=6

73
o(x-t)3 - rsx- o: = o

A=35, B=63

(r- t)' 4x ,, z,5___-t_1=__f_
7 3 22

(r-r)'_rr_1=o
762

e (x- t)' - rsx- e: = o

A=35, B = 6]

+ t= 52
7

-9+r
3

(r- 1)'

of 25
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5 ABCD reptesents a piot oflafld.

3t.7m

D is due north of C.

The bearing of3 ftom C is 257' .

AB = 31.7 m and.4D = 15.3 m.

Anfle BAD -- 60" and angie BDC = 33o

(a) Find tlre leng$ of BD.

BD= 1.72 + 15.32 - 2 (31.7 )(r 5.3) cos 60'

=27 4se (ssf)

= zt .s n (zsf)

(b) Find the len gt , of C D.

IBCD = 36ff - 257' (Zs at a point)

= l03o

LDBC = 180'- lO3'- 33" (Zsun ofa)

= 44"

27.459

sin44' sin103"

CD = 
27 '459 * sin44"
sin103'

= 1e.s76 (sl/)

= 1e.6 m (3{/)

;1

.,\ -1 nl

B

D

c'

Answer

......... m

m rltt-l

CD

Answpr

Page 12 of 25
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(c) Find tlre bearing of,4 from B.

bearing ofD from 3 = 33' (alernate Zs, il lines)

sin ZABD sin 60'
15.3 27.459

.in 7,432 = 
th60'r 

15.3
27.459

ABD=28.852"
bearing of,4 from B = 33" - 28.852'

= 004.r. (1@)

Answer

(d) Alex walks ftom point 3 to point D.

(D Calculate his distance from D when Alerc is due west ofC.

letX be the point one 3D where AIex is due west ofC.

*r33" = 
19 576

XD
XD = 23.342 (ss0

=23.3n (3sf)

Answer

(ii) A lamp post ofheight 1 1 m is at poirt C.

Calculate tre greatest possible argle ofelevation of the top ofthe lamp post

from Alex during his walk.

let the shortest distance from C to BDbe CY.

let tre greatest angle ofelwation be d

.in33'= Cr
19.576

cY =t0.662 (ssf)

tand = 1l
10.662

a=4s.e'(w)

Answer

12)

rIl tzl

PartnerlnLeaming
301
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6 ABCDis a tapezium where.B,4 is parallel to CD mdSAB:ZCD.

AP : 3 B P. 2DA -- 3 DR, and 2a - Lc7.

cD=a wrd oZ=a.

(a) (D Express @ in terms of a and b, as simply as possible.

PB A

R

b

C

aA

Da

I
5

I
5

1

5

DA

CA

(c,

(a+b)

(a + n)-16=1
5

1

+
)

Answu eA=

(ii) Express pJ? in Erms of a and b, as simply as possible.

gi=gi+en

2
b=-a--515

= l(r.- ztt
15'

Atrswer eR=.. .

tll

302

Page 14 of 25
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(iii) Express PR in terms of a and b, as simply as possible

rn= Pi+,sR
3

4

3

4

I
ts

=|{u-zr)

I
BA b

-1

(?,) - to[3 , 3

I
= a-- b

(b) Explain why P, Q utd R are collinea.

Ansy:er pi=.....

Answer

tzt

tzt

cm

pi=L(:la-za\
6'
r T/r\ 1-

0R = ;(3a - 
2b) = ;[;r(3a -2b) = ;PR

QR is parallel to PR. Since.lQ is a common point, P, Q utd R ue collineat.

(c) Given that the area of tnangle -4 BC = 13 cmz, find fte area of trap ezitm ABCD.

area oftapezium ,4BCD ,
area of triangle ,43C

Lxnr(a.t+cD)

lxhrBA,
BA+CD

BA

5

2

area of traoezium ljg P = 1, B'2
=32.5 cm)

2

303

Page15of25
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(d) The pointS is the midpoint of Cr. Determine if C,4 is parallel to Sj?.

d= a+b

.lR=.!D+/lR
t2

= -a *-bZ)

Since Cl + kSR Vk, C,4 is not parallel to SR

I2l

PartnerlnLeaming
305
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7 A cafd offers tree set meals,,4, -B and C, dunng lunch and dirmer on weekdays

The matrix M shows tlte number of orders for setmeals on a particular day.

Setl SetB Set C

M=

(a) The cafd charges $20 for each set lunch, and $30 for each set dinner

Represent the prices in a lx 2 matrix P.

P=(20 30)

Answer P :

19 23 32

25 12 29

lunch

dirmer

(b) Evalude the mtix N =

(19 23 t2\ (
u=s[zs n zs)=l

5M

95

125

I l5 160

60 145

Answer N =

trl

t1l

l2l

t1l

(c) Evaluale the malrix T = PN.

( 95 ti5 160\r =(20 30)t t=(5650 4100 7550)' '(l2s 60 145J

Answet T :

(d) State what each ofthe elements ofT represants.

The estimated total amount collected from the sales of each tlpe of set meal
in a particular week.

(e) Using matix multiplication only, evaluate t}e total number of set meals sold on tiis
particular day.

(19 23 32\

lrt ,, ,r)
. .(19 23 32\(rr)[25 rz zsJ

= (++ ls or)

I
I

1

f ?4J

[*] til
or

I
1

i
(7 4\(r r)[66.J= (140)

ParlnerlnLeaming
306

Ans$er

= (r40)
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8 Bag,4 contains 4 red discs, 5 blue discs and 8 yellow discs.

Bag B contains 5 red discs and 8 blue discs.

A disc is chosen at random from Bag.4 and placed into Bag 8,

A disc is then chosen at random &om Bag .8.

(a) Draw a tee diagram to show the possibie out@mes and their probabilities.

An$+,er

Ea!;
6 R:,]
t4

F.9r Eii. e

t7
4

8

5

t7

0

8

I
FeC

€ lL9

v€lt0

E ILe

\ e .10.'l

E ILE

Ye lcr,

0

5

t4
Ret

8
t7

I

l4

307

Page 19 of 25
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(b) (D Find" as a fraction in its simplest form, the probability that bofi discs chosen

are tlre same colour.

P(sane colour )

P(one red, one blue )

34

Atrt*-er t2)

(ii) Fin4 as a fi:action rn its simplest form, the probability tlrat one disc is red, and

tlre other disc is blue.

465981
= -x -+-x -+ -x -t7 t4 17 t4 17 t4

l1

4855
-!-+-1-t7 14 t7 t4
57

238

(iii) Find, x a fiaction in its simplest form, the probability that the disc chossr

from bag,4 is not blue.

P(baql not blue) - 4 t8 -12'17 17 t7

=1_
126
-x-17 14

Answer

Answer

t2l

Nol Blue

Blue

Not Blue

Arxwer tll

(i9 Fin4 as a Faction in its simplest form, the probability drat at least one disc

chosen is blue. BqA B8s a
9

P (* least one blue) = I - P (none blue) 1,1 Blue

l Blue
j

t1

83

119

of
r1

!i
Not

-x-
48
17 14

83

5+-+
t7

(8 8\
| _x_ |

[17 l4l
6

H
P (at least one blue) =

119

PartnerlnLeaming
308
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9 Yan is intending to travel from Singapore to Kuala Lumpur with his fanily.

He is considering between the following three different modes oftransportation

Option l: Drect flight from Singapore to Kuala Lumpur

Opton 2: Direct drive from Singapore to Kuala Lumpur

Option 3: Trains following this route from Singapore to Kuala Lumpur

Woodlands
S fation

JB S entral
Station

Gern as

Station
KL Sentral

Staton

Yan finds the rnformation below

Other useful rrformaton:

a Fuel efficiency is a measure ofhow much energy is produced by an eng:ne in
relation to the amount of fuel that it uses. [r ofier words, it shows how frr your
vehicle can tavel with a certail amount of fuel. It is normally measured in lites
per kilomete.

I gallon : 3.785 lihes

Mode of transportation Plane T rain

(from
Woodlands
to .IB
Sentral)

Train

(from JB
Sentral to
Gemas)

Train

(from
Gemas to
KL
Sentral)

Car

Passenger capacity 300 320 150 t25 ,5

Travel duration 60-65
minutes

5 minutes 4 hours
45 minutes

2 hours
35
minutes

6-7
hours

Distance covered (km) 3r0 5 205 370

Amount of fuel 6 gallons 200 gallons 45 litres

PartnerlnLeaming
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(a) The pie charts below show the breakdown ofthe total fuel consumption for a flight.

The unount offuei needed for cnrising duriag any flight is 5760 , / 1000 km.

In case ofemergencies, itis mandatory for all Ilights to carry ar additional 20% of

the total firel needed to complete the flight.

Fiad the amount of fuel, in litres, required for the plane to fly from Singapore to

Kuala Lumpur.

total eo for non<rui * nn*. 
:, ::;"+ 

7 vo + 2oA

amount of fuel for cnrising = !Z!9x 316

--1785.61

total fuel needed for flight = 1785,6+ 7 6o/oxl2Wo

=1::i:';,::r'
Answer / [3]

Breakdown of fuel consumption
for flights shorter than 4 hours

Taking otr
15o/o

t andhg
161s 7o/o

2o/o

Cnrising

Breakdown of fu el consumption
for flights longer than 4 hours

Taking off
10%

Landhg

IdIe 5%

20h

Cruising

PartnerlnLearning
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(b) An environmentalist Yan is looking to tavel using tre mode that is tie most fuel efficient

p€r passenger.

Suggest a suitable mode oftansport for Yan and his family to travel to Kuala Lumpur.

Justifu the decision you made and show your calculations clearly.

Answet

fuel ef;Eciency per passenger for car = #
= 0.024324 lkn (Ssf)

fuel efficiency per passenger for plan" = , * r*.ry

= 0.030316 tMr. (ssf)

fuel efficiency per passenger for tain from Singapore to * = i1,#
= 0.014194

fircI efficiency per pass€nger for train from JB to 6.rr"" = 
200"17?5

= 0.024618

fuel efEciency per passenger for tain from Gemas to KL = "ili:#j
= 0.03028

average fuel efficienry for tain - 0 014194 + 0'02i618 + 0 03028

=0.023031 ttkn (ssf)

Yan should choose the train as it is the tno6t firel efficient per passenger.

(c) State one assumption you have made in the above calculations

I6l

The vehicles are at full c4acityAnswer
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