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Mothemoticdl Formulae

Compound interest

Mensuration

Trigonometry

Stot,stics

rotat amount = 
"(, 

., *-)'

Curved surface area of a cone = ftrl

Surface area of a s phere = 4tr2

Volume of a ,on" -- ! or'h
3

Volumeofaspher.=!or'

Area of triangle AB c 
)absinc

Arc length = r0,where d is in radians

Sector area = -,' '0 , *h"r. d is in radians
1

z

abc
sinl sinB sinC

a'=b'+c'-2bccosA

u""n = ZF
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1. Given that ztmt+ztm=2^x3', findthe value of m ar,d of n.

Ans: m:

t3l

2. The first four terms of a sequence are 27 ,24,2l ar,d 18.
(a) Write down the 86 term of the sequence.

Ans:

(b) Find an expression, in terms ofn, for the zG temr ofthe sequence.

Ans:

(c) Will -3 1 be a term in the sequence? Explain.

Answer

tll

tll

trl
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3. In the diagram,l B : DC arl,d, AC = DB. T\e line 8D intersect thelne AC atT.

A

(a) Prove that LABC is congruent to ADCB.

Answer

Ans:

O) Explain why AIBC is an isosceles triangle.

Atxwer

T

CB

t21

t1l
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4, written as a product of its prime factors, p=33 x5x72.

(a) Express 450 as a product ofits prime factors.

Ans

(b) Find the highest common factor of p and 450.

Ans

(b) Find the smallest tnteger m such that 450m is a multiple of p.

Ans m

Ans: a:

b=

(c) Find the value ofa and 6 such that pxl is a perfect cube where a and 6 are'b
prime numbers.

tll

tl l

t1l

t2)
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The point fl ,l..] " 
shown on the axes. sketch the gaph of y = 2a1 .' \2'2)

6

v

t2)

a

.x
o

6. Given that (])" = ri, *0,o" value ory.

Ans: y t2)

7. Simplifi
^ltp

)' "h,leaving your answer in positive indices.
5q

Ans t21

sec 4E/5N Preliminary Examination 2022 Mathematics Paper 1
ParlnerlnLeaming
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8. Write an inequality to represent the range of values ofx shoum on the number line
below.

x

-0.4 0 o.4 0.8

Ans:

1.2

trl

9. Solve the inequality
Or*3 

.=5.a

Ans tzl

10. Given that 3u=J25-x' ,

(a) find the value of v when x=-3,

(b) make.r the subje s161 3, = J25= .

Ans t1l

Ans t3l

Sec 4E/5N Preliminary Examination 2022 Mathematics Paper 1
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11. Show that (3n + 1)2 * 2 is always divisible by 3 for all integer values ofn.

Answer
I2l

12. The probabilities of Andrew, Ben and Caleb passing the driving test are -
2

,
3

5
t
4

and

respectively

(a) Find the probability that only Andrew passes the driving test.

Ans

O) Find the probability that at least one ofthem passes the driving test.

t1l

Ans: Lzl

Sec 4E/5N Preliminary Examination 2022 Mathematics Paper I
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13. The diagram shows triangle IBD ar,d BCD is a straight line.
It is also known thal AB = 7 cm , BC : 5cm and angle BAC: angle ADC

A

7cm

B 5cm C

(a) Prove that triangle IBC is similar to triangle DBl.

Answer

O) Find the length of CD.

n

t2l

Ans cm t2l

sec 4E/5N Preliminary Examination 2022 Mathematics Paper 1
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14. Two empty paper cups are geometrically similar.
The thickness ofthe paper used is neligible.
The big cup can be fllled by 8 small cups.
The height of the smaller cup is 5 cm and the base area ofthe big cup is 26 cm2.

(a) Find the height ofthe big cup.

Ans

{b) Find the base area ofthe small cup.

Ans

(c) Julie said that the mass of one big cup is 8 times that of the smal1 cups. Do you
agree? Explain.

Answer

cm 12)

cm2 111

t1l
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15. The diagram shows a hexagon. Three interiors angles are as shown. The remaining
three interior angles are equal. Find.r.

Ansx: ' t3l

16. In the diagram, BP is parallel to CQ. AB : AC : CD, IABP =19" and ZQCD - 68" .

Calculate ICDA . Show workings clearly and give reasons for your workings.

P

A

I

Ans: t3l

Sec 4E/5N Preliminary Examination 2022 Mathematics Paper 1
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17. Aladdin invested $20 000 in a savings account which pays compound interest at the rate
of r %o per year. The interest is compounded quarterly. The formula below shows the
total amount ofthe investment at the end of n years.

Total amount : 20 000
20,|

l+
1000

Find the value ofr and n.

Ans: r:

t2)

18. (a) Sketch the graph of y = 5 - 1, - 272 , showing clearly the tuming point and the

], - intercept.

x
o

(b) Using your graph, explain why 5-(x-2)'? = 7 will not have a solution.

Answer

12)

v

t1l
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19. (a) Factorise 27x2 - 12 completely.

(b) 52
Hence- srmDhtv -----=-* 

- 

.' 27x'-12 2-3x

Ans:

Ans

t2)

t3l

20. A fi'action is such that its denominator is 3 more than its numerator. When I is added to

both the numerator and denominator, the result i. ]. nina th. originat fraction.,8

Sec 4El5N Prel
PartnerlnLeaming
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t4

t-i)
21. PQR is a triangle. PP = , PR=

(a) Find the coordinates ofP.

(b) Calculate the length ofpR.

[;) 
*. P is the point ( o ,5 ).

tllAns: P

Ans units tzl

22. f : { x: r is a positive integer and x < 10}
A - {2,3,s,7 }
e = U,a,g\
c : {2,4,7 }

(a) Circle the correct statements from the list below.

{7\eC BwC={4} {9}cB

O) Find I'nC.

(e) Describe in words, the elements in set ,.

Answer

AaB={g} seA'

Ans

t21

tll

t1l
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23. (a) There are five numbers. Some information ofthe numbers are as shown.

Range-6 mean:7 median= 8 mode:9

Find the numbers.

Ans: , ,-,- l2l

(b) The average mass of5 boys is 68 kg and that of 8 girls is 55 kg. To find the
average maEs ofall the children, Caleb takes the average of68 kg and 55 kg.
Explain why Caleb is wrong and find the correct answer.

Answer

12)

Sec 4El5N Preliminary Examination 2022 lvlathematics Paper 1
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24. Inthe scale drawing, PQRS represents a plot of land, which is to be used for a park.
Scale I cm to 0.5 km

North

P

s

RO

O) Measure the bearing of P from .i.

(c) Construct the angle bisector of Z PpR.

(d) Construct the peryendicular bisector ofRS.

Ans:

Ans;

km t2l

tll

tll

tll

(e) A water fomtain is to be built in the park, nearer to .R than to ,S and equidistant to tll
PQ ond QR. Mark a possible location for the water fountain to be built and label
it as F.

Sec 4E/5N Preliminary Examination 2022 Mathematics Paper 1
Partn€rlnLeaming
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25, Emmett is going to Europe for a study exchange.
The exchange rate between the Euro and Singapore dollar changes each day
The graph shows the daily exchange rate in a particular month.

Exchange rate

l.5l
1.605

1.6

1595

1.59

I.5E5

L58

lJ75
1.57

o

lrl
n,o
G

E6

|2 345 6 7 8 9lout2t3l415r617r8r9202r22232425 272829fr31

Date

(a) Emmett went to the money changer on the 66 to change $1200 to Euros. How
much Euros will he get?

Ans

(b) The accommodation per night at Europe is 120 Euros. Emmett wanted to convert
the accommodation cost to do'llars. Use the gaph to work out the difference
between the greatest and least possible accommo&tion costs per night in dollars.

Answer

-End of Paper-

Euros tl l

t3l

}lf I *-

\
/i

it
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Mothematicol Formuloe

Compound interest

Mensurotion

Trigonometry

Stat/sfics

Total amount =

curved surface area of a cone = Erl

Surface area of a s ghere = 4lrr2

l+ '
100

volume ol a cone = ! rr2 h
3

4
Volume of a sphere = -zzr'

Area of triangleAB c 
)absinc

Arc length = re,where d is in radians

I
Sectorarea = -r ' 0 , *h.r. d is in radians

2

ab C

sinl sinB sin C

a' =b' +c' -2bccosA

ru""n = 
IF
\..

Standard deviation =
Zf,, (#)'L.f

Sec 4E/5N Preliminary Examination 2022 Mathematics paper 2
Partn€drLeaming

67



BP-68

1

3

Answer all the questions.

John and Peter took part in a marathon race. They each ran 42 km.
(a) John ran at a constant speed ofx kilometres per how.

Write down an expression, in terms of-r, for the number of hows he took.

Ans

O) Peter ran at a constant speed which *^ ] k-,4, -ore than John's speed.
2

Write down an expression, in terms of x, for the number of hours he took.

h t1l

h tll

t3l

Ans

(c) The difference between their times was 15 minutes.

(i) Write down an equation in .x to represent this information, and show that it
reduces to 2x2 + x-168=0.

Answer

(ii) Solve the equation 2x2 + .r - 168 = 0 , giving your answers correct to
3 decimal places.

Ans: x: or

(iir) Calculate the time that Peter took to complete the race, giving your answer in
hours and minutes.

t3l

Sec 4E/5N Pr€liminary Examination 2022 Mathematics Paper 2
PartnsrlnL€aming
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., (a) In the diagram, Ol3 is a sector of a circle with centre O. Giventhat OA = 12 cm,
ZAOB = 0 radians, OC = 8 cm and the lengfu, of the arc AB : 15 cm.

A

12 cm 15 cm

0
8cm

(i) Calculate the value of0.

Ans

Ans:

(iii) Calculate the perimeter ofthe shaded region.

irl

cm'7 131

Ans: cm I2l

Sec 4ElsN Preliminary Examination 2022 Mathematics paper 2
ParlnerlnLeaming
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(ii) Find the area ofthe shaded region.



BP-70

5

(b) In the diagram, A, B , C and D are fow points on a circle, centre O.
DO and CB are parallel.
Find, giving reasons for each answer,

(i) angle DA-4,

Ans'.

(ii) argle DOB,

Ans:

(iii) angle ODC.

Ans:

B

A

' [1]

t1l

t2)

Preliminary Examin

70
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A

B

T

The diagram shows a solid trapezoidal prism with four rectangular faces.

AB : 10cm, BC - 12cm, DC : 6cm and CI= l6cm.

(a) Show that lD = 12.649 cm, correct to 5 significant figures.

Answer

(b) Calculate the surface area ofthe prism.

(c) Calculate the volume of the prism.

t2l

Ans: cnf l3l

Ans cm3 12)

Sec 4E/5N Preliminary Examination 2022 Mathematics paper 2
ParherlnL6aming
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4. The figure shows a triangle lBC. E is the mid-point of lC. AE-3aand,lC:le.
K lies on -EB such that EB : 3EK.

E

(a) Express BZ in terms of a and c, as simply as possible.

Ans: BC=

(b) Express E in terms of a and c, as simply as possible.

(c)

C

A

Ans:=

Ans

tll

t1l

t3l

Iil

tl
Given that rc-r^ +:c, explain why l, .r( and P iies on a straight line.

Answer

(d) Find the value o, 
area ofAIEK
area of LAKB

arca of A,AEK(e) Find the vaiue oI 

-

zrea of LABC

Sec 4E/5N Preliminary Examination 2022 Mathematics Paper 2
PartnerlnLeaming
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5. The diagram shows the speed-time graph ofa motorcyclist.
The shaded area represents the distance travelled.
The distance travelled is 450m.

l0 30

Time (s)

(a) Showthatv:12.

Answer

(b) Find the speed ofthe motorcyclist after 8 seconds.

Ans

(c) Describe the motion of the motorcyclist between 10 and 30 seconds.

Answer

oo
a

m,/s tzl

t2l

trl

Sec 4E/5N Preliminary Examination 2022 Mathematics paper z
Parlne nLeaming
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(d) Find the deceleration of the motorcyclist for the last 25 seconds.

Ans

(e) Sketch the distance time graph for the joumey on the grid.

Answer

rr/s'? [1]

t3l

I

,- t.

i'..-.i-.-

.1"-t""t,--480

420

360

300

240

180

t20

60

0)a
tr

It

--!-.rt,-,,t-.r *-1-.,-r- -t'-+"-

o l0 20 30 40 50 60

Time (s)

Sec 4E/5N Preliminary Examination 2022 Mathematics Paper 2
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6. The variables x and y are connected by the equation y = | - z* *t Some corresponding
5

values of .r and y are given in the table below.

10

x -4 -3 I 0 I 2 3 4

v - 3.8 1.6 p 2.8 1 - 0.8 -1..4 0.4 5.8

(a) Find the value ofp.

Ans: p =

-3O) On the graph paper on page 11, draw the graph of y = L-2r* I for -4<x<4.

(c) Using your graph, find the value of m such that the graph of y -- mx - 2 intersect

the curve at exactly 2 points.

tll

t3l

t2l

12)

Aw: m=

(d) Using your graph, explain wh y | - Z* - I = O has only one solution.,5
Answer

(e) On the same axes, draw the graph of 2y + x = 4 .

(f) Show that the -r coordinates ofthe points ofintersection of the line and the curve

give the solutions to the equation 2-rr-l5x - l0 = 0.

Answer

t1l

t3l

Sec 4E/5N Preliminary Examination 2022 Mathematics Paper 2
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4

t

,1

-,
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12

Airport I is 500 km away from airport,4 on a bearing of064'. An aircraft leaves airport
A at 22 45 on Monday to fly to airport B. Its speed during the flight is 375 km/h.

O

120

B

300

200
A

(a) Calculate the time at which the aircraft is expected to arrive at airport B-

Ans:

After the aircraft has ttavelled 200 km at P, it is diverted to airport Q because ofbad
weather at airport -8. Airyort p is 120 km due to north of airport B.

(b) Calculate the distance of PQ.

Ans

N

N

P

12)

km tzl

(c) Calculate the bearing ofp from P.

Ans t3l

Sec 4E/5N Preliminary Examination 2022 Mathematics Paper 2
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l(min) 0 < r< 5 5<r<10 10<r<15 15<t<20
Frequency 5 12 8 15

Shop B

Mean : 13.2 min

Standmd Deviation - 2.17 min

(, Calcuiate the mean waiting time for Shop A.

Ans m1n tl l

(ii) Explain why yow answer to (a)(i) is only an estimate

Antwer

(iii) Calculate the standard deviation for Shop A.

Ans:

t1l

t1l

i1l

mln t1l

(r9 Which shop would you choose to go to? Why?

Answer

(v) A customer went to Shop B and his waiting time is 13.2 min. If his waiting
time is added to the data, will fte mean and standard deviation of the new set

of data increase, decrease or remain the same?

Answer

The mean will

The standard deviation wili t1l

Sec 4E/5N Preliminary Examinatio. 2022 Mathematics Paper 2
PartnerlnLeaming
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8. (a) The waiting time, , in minutes, for 40 customers at two phone service shops, Shop
A and Shop B, are as follows.
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(b) A teacher recorded the individual time taken by 200 students to complete a cross-

country race. The results are presented in the form of a cumulative frequency
curve.

00 70 80

Time in minutes
90 t00

Use the graph to find
(i) the median,

Ans

(ii) the 906 percentile,

Ans:

(iii) the qualiffing time to run in the second round if only 30 students qualifu for
the second round,

Ans

o
!)
llI

Fr.
!)

c!

E

Q

200

175

r50

1?6

1N

75

50

tt

0
{030

mln t1l

mln tll

mln tll
(iv) the number of students who took more than 50 minutes but no more than 66

minutes.

Sec 4ElsN Preliminary Examination 2022 Mathematics Paper 2
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A cake shop sells 3 types of cakes.

On Day l, the shop sold 84 chocolate cakes, 90 vanilla cakes and 56 strawberry cakes.
On Day 2, the shop sold 92 chocolate cakes, 60 vanilla cakes and 6l strawberry cakes.

(a) Represent this information by a 2 x 3 matrix, P.

Ans: P :

The 1ab1e shows the selling price and the profit for each type ofcake.

(b) Find the matrix R - P

(d) Find the matrix M =

7

8

9

t1l

i1l

t1l

lns: R:

(c) Express the profit for Day I as a percentage ofthe total sale for Day 1.

Ans'. I1l

(r
1

2
I ) R.

Ans: Nl:

(e) Explain what each element in matrix M represents.

Answer

Chocolate Vanilla Strawberry
Selling Price of each cake s7 $8 $9
Profit made for each cake $4 $3 $5

tll

Sec 4E/5N Preliminary Examination 2022 Mathematics Paper 2
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f0. (a) The figure shows AIBC.

(i) May said that the [ine lC intersect they axis at 3.2. Show how you would
check if she is correct.

Answer

(ii) Find the length of l,B.

I2l

I

I
I

<'

8(I

I
I

EE s
TilmIffi

II

Ara units [2]

Sec 4E/5N Preliminary Examination 2022 Mathematics Paper 2
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(iii) Without calculating the value of any angle, find the value of cos AEC .

Ans: cos ABC =

(rv) The point P lies on the line y = 1. Given that area of A.ABC : arca of LAPB :
4: 3, frnd two possible x coordinates ofP.

Ans: x = or

(b) Mr Jobmon has a plot of field that grows dandelion plants. An average of 70
dandelion plants grow on each square metre. Each plant has an average of 10
flowers. Each flower will produce an average of 150 seeds. It is estimated that these
plants will produce 130 000 000 seeds in totai.

(i) Mr Johnson packs the seeds in smali packets. A packet consist of about 55
seeds. Find the number ofpackets ofseeds he will get, giving your answer
in standard form.

Ans

(ii) Calculate the area ofthe plot offield in square metres.

t1l

t21

t2)

Ans: m2 12)
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11. Mrs Ang nrns a small tuition centre for secondary school students. The tables provide
information on the cost of running the centre. The ceaae is closed on Monday and Tuesday.

Start up cost
Renovation s40 000

Fumihre and IT equipments $ s100

Total number
of classes on
Weekdays

Total number
of classes on
Weekends

Fee per student *per

month

I lesson (2 h) /week
Lower
Secondarv

6 6 $200

Upper
Secondary

6 8 s300

(a) Mrs Ang took a loan for the renovation cost from a bank that charges 2% simple
interest per annum. She opted to pay in 30 monthly instalments.
Calculate the monthly instalment that Mrs Ang has to pay to the bank.

Ans: $

(b) Mrs Ang bought the fumiture and IT equipment at a 15% discount. Calculate her
saving from the sale.

t2l

Cost
Rental

( including
utilities )

$8 000 per
month

Printing and
stationerv

$ 100 per
week

Number of
staff

Staff cost

Administrative 1 $ 1800

Teaching $70lh ( weekday)

S90/ h ( weekend)

Cleaning 1 $45 per day ( 3 hr )

lns: $ I2l
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(c) Mrs Ang targets to recover her stafi up cost and the interest incurred, within
6 months of operalrng her tuition centre.
She also targets to make a profit of at least $5000 per month thereafter.
Will Mn Ang hit her targets? Justifo the decision you made and show your
calculation clearly. State any assumptions made clearly.

Answer

-End of Paper-

t7l
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I

't

3.

4.

(a)

(b)

(c)

21ooo(1 + 2:; -----Ml factorise

= 27ooo X 32

m= 1000, n=2--A2

6----Bt

30-3n----Bl

No as -31 is not a divisible by 3. or we will get n : 20.3, but n musl be a whole
number. ---------B1

(a)
AB=DC(Given)(S)

AC: DB (Given ) (S)

BC: CB (S) common side Ml
Hence AIBC is congruent to ADCB. ( SSS) Al

(b) Since A,43C is congruent to ADCB, IDBC = IACB IDBC = /ACB .

Hence triangle TBC is an isosceles triangle. --B I

(a)

(b)
450 : 2 x 3; x 5: ----B I

45 ----B1

(c)
147 ---81
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B I - curr-e .&tr belov tk B*iud { IJ cuve is x:cag ihen 0 }

->1

-3y-:/5 --Ml 
(ctnrgt Ui to 7')

y:-r/3 ---Al

Htq-'-*
= 

?5{
pn

=zJpe____,,r1

-{.65r<0.8-----81

r[x+]!-10---lJI
.r > -lJ5---ll

0

6.

.?

iB,

I

5a< .lE Prdinin-.y Eramirnbn 2O2: Urdt! rlatii piper 1
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10.

11.

12.

(a)

(b)

(a)

(b)

BI
4

3

9v2 =25- x2 ----Ml
xz = 25 -9v2 ----M1

25 -9v2 ll(10 if no t )x=t

9n2 +6n+l+2----Ml
3(3n2 +2n+l)----A1

3l1l
s34 20

BI

l-2 ,l ,l ---Ml534
29

A1
30
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13.

15.

16.

(a)

(b)

IBAC = lADB(AXGiven)

/ABC = ZABD(A)(common)
--------M1

Hence
triangle ABC is similar to triangle DBA. ( AA) -----Al

75
M1

5+CD 7

CD=4.8----41

14. a.

b

H.,
H,

4o =10

A*,=!

V,,
c

1

8

I MI
Z

AI

Au'r

=lx26=6.s
4

A1

c. Disagree - because the mass of the cups is equal to mass of the paper. Thus the
ratio oftheir mass should be equal to the ratio oftheir areas. Mass ofbig cup
should be 4 times that of mass of small cup.

Sum olthe three equal interior angles: 375-----Ml
One mterior angle - 125----M1
x =235--41

ZABC = 68 - lg(correspondingangles) - -Ml
=49
ZACB -- 49(isos.L) MI
ICDA = 24.5(exteriorangle, is o L) - - A1
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17.

18. (a)

(b)

19. (a)

(b)

r: 0.4 , n:5 -.--Bl each

Symmetrical cuwe ---A1
Coordinates of tuming point and y intercept ---Ai

v

12, s)

1

x

The maximum point is ( 2, 5). The maximum value of y is 5. Hence there
will be no solution if y is more thal 5. --B I
or

y - 7 do not the intersect the graph.

3(ex'z-4)---Mt
3(3x-2)(3x+2)--- Al

Ans

t1l

t2l

5 z
I

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

= 5 _2(3)(3x+2) ____Mt
3(3 x - z)Qx + 2'1 3(3 x - 2)(3x + 2)

-7 -l8x ,,
3(3x -2)(3x +2)
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20.

21.

,,

Let the fraction be r
.r+3

'*1 =1----natr+3+l 8

eo. 
' 
?9---et
,L)

8:r+8=7:r+28 ---Ml

x =20

(c)

a)

Length of QR : l3 units ------------A1

b) P(-2,8)------Bl

(7\eC nwc=.4\ AaB={fi\

{ 4 } -----B1

The elements in set B are oerfect squares less than 10. -----B1

(a)

(b)

5eA'
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23 (a)

(b)

3, 6, 8,9,9,

Bl for getting 3, 6, Bl for getting 8,9,9

He is wrong as there are different number ofboys and girls. --------A1

s(68)+8(ss) _ 60 _______Ar

l3

Nofih

P

,t

Ro
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,<
(a)

(b)

1200+l-6=750

On 23d : $1.5775 = 1 euro
1200 euro - $1893 ---( Least )

on 106/ l2th, $1.605 - 1 ewo
1200 euro: $ 1926 ( greatest )

Difference : $33 ------A1( Difference )
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Mdthematicdl Formulde

Compound interest

Mensuration

Trigonometry

Stst stics

abc
sinl sin.B sin C

a'=b2 +c2 -2bccosA

Total amount = ,1,, * -L)'( 100J

Curved surface area of a cone = zrrl

Surface area ofa sphere = 4ntz

1"
Yolume ol a cone = - rr' h

J

4
Volume of a sphere = -7rrJ

Area of triansieAa c !absinC-2

Arc lengih = 16, where I is in radians

Sector area = -r 'd, *h.r* 6 is in radians
I

2

ru".n = 
IF
tf

Standard deviation =
Z"fr' (Zt \'
zr -lzr 

)
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Answer all the questions.
I

(a)

(b)

(c)

A)
_:: ______B I
x

L')'- -----Bl
.r + 0.5

(D

4242 1
M1x -r+0.5 4

84= x'z +0.5x----- Ml
2x2 + x-168=0-

-l+ '-clzlx-los)
2(2\

.r = 8.9 I 9 = 8.92(3s/)---Al

MI

or -e.ate = -e.a2Qsf ) AI

(ii)

(iii)

(,

(ii)

(iii)

= 
-,12 , -=+.q59h=4.a6h$sf\

8.919 + 0.5
:4 h 28 min ----Al

MI

2. (a)

Find area of triangle AOC: 0.5 (12)( 8 )( sin 1.25) : 45.55 --M1 ecf
Find area of sector AOB: 0.5 022 )0.25) = 90 ----Ml ecf
Area of shaded re gion = 44 .45 ----------A 1

1.25 ---------Bl

Find AC using cosine nrle : 12.14 ---------Ml
Perimeter : 31.1 ( 3sf) ----A1
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(b)

(D

(i0

(iii)

32+38 ='/0 ( isosceles triangle AOD and AOB )

140 ( angle at center: tw.ice angle at circumference )

Find DCB using opposite angle of cyciic quad ( Ml ecf )

Angle ODC = 180 - angle DCB ( interior angles, l/ lines )
=180-110
:70-------Al

AD2: 42+ 122 --------M1
AD= 12.649 ( shown ) ---AI

Area of ABCD -- 96 -------Ml
Lateral area - ( l}+12't6+12.649) x 16 :650.384 --------M1

Surface area - 842.384
:842 ( 3sf ---A1

Volume of prism:96 ( 16) -----Ml
:1536 -----A1

3.

(u)

(b)

(c)
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4.
(a)

o)

3c - 3a --Bl

3a 1.5c ---Bl

(c)

(d)

(e)

7R --t.sc +- (3a-1.5c)----MlI

3

5.

=c+a
X=ZXP MI

This implies that AK// KP and they have a common point K. Hence A, K
and P lies on a straight line. ---Al

1/2 ------81

116 -----Bl

Form equation : Area oftrapezium 0.5(20 + 55)v = 450 ---------M I

Getv= 12 ---A1

Acceleration : l 2 ------M1 or use similar triangle

Speed at t = 8, 1.2(8)= 9.6 -----A1

The motorcyclist is Favelling at a constant speed . ------Bl

(a)

o)

(c)
t1l
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(d)

(e)

0.48 ------Bl

cl

480

420

360

300

240

180

t20

60 .-|-

curve till {55,450)

l0 20 30 40 50 60

Time (seconds)
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6.

(a)

(b)
(c)

(d)

(e)

p - 3.4 ---81

See gra.ph

Draw any line that cuts y- axis at -2 and intersect the curve at 2 points for
4<x<4.

One possible line is the line that passes through ( 2,-l.4) and' (0, -2)

m _ -1.4-(1)
= 0.3 A1

2-0

0.3 < m < 1.95

Get y =4 ----r,
The line y = 4 intersect the curve at I point, hence the equation only has

one solution------A I

Bl for graplr

(f)
!

Forrn I--1r+l = -! + 2 ---Ml<,)

Balance equation -------lvl I

Get 2-xr-l5r- 10 = 0 ---:Al

7. (a)

o)

(c)

Time taken : l1i3 h or t h 20 min ---Ml

Time expected to arrive at B:0005 or l2:05am --A1

Use cosine rule :

PQ2 : 3002+1202-2(300X120)cos 116 -------Ml

PQ = 368.73
=369 ( 3s0

Form sine rule equation or cosine rule to find angle QPB-----Ml
find angle QPB---M1 ( ecf )
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8' (a)

(b)

9. (a)

66----8 r

(i)

(ii)

(iii)

(iv)

bearing of Q from P:064 - 017.00 :047.0----Al

11.625---81

It was because we do not have the actual timing for each customer. ---B1

5.35 -----B1

I would go to Shop B although the t}te mean is slightly higher than shop A.
But the smaller SD suggcst that the more consistency in t}te waiting lime. --
--B1

Or

I would go to Shop A as the mean is smaller, meaning on average I will
have a shorter waiting time. --B1

Any reasoning that is logicial.

The mean will remain thc same and the SD will decrease. 81 each

s2 ---Bl

(v)

(,

(ii)

(iiD

(o

44 -----81

180-75 -------M1 ( Find 7s)
:105 ------Bl
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G: ZZ li)-",
O) (tBrz 886\ __-__Rr

\1673 as!
(c) 48.9% -----Bl

(d)

(e)

{1742.s 869.5)--------A1

The average sale for the 2 days is $1742.50 and the average profit is
$ 869.50. ---B1

10. (a)

(b)

(i) Find gradient or y intercept correct --Ml
v=-x+3----Al'84

She is not correct as the y intercept should be 3.25.

(ii) Use Pyhagoras' thm or lbrmula ----Ml
AB: 5 units

(iii) -415 ----Bt

(iv) x: -l or 5

(i)

130000000
- - --Ml

55

= 2.37 xl}b

(i,
(1.3 x 108) + 70 + 10 + 150--M1
=t238 --A1

AI

ll (a)
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interest: 2 *40000" 30 =2ooo---Ml100 12

montl y instalment : 42000 +30:1400--Al

(b)

5loo,t5--M1
85

:900------A1

( 85% is $5100, find l5%)

(c) Teaching staff : 12 (2)(4 X $70) + 14(2X4X$90): ($6720 + $tss3s) = 916 369
M1
Total staff cost : 16 800 + 1800 + 45(5)(4)=$i 19500

Rental and printing cost : 8400

Total operational cost per montb - $19500 + 8000+400:27900 Ml

Total fee collected (assuming each class has the minimum oumber of students )
:12(sX$200) + l4(5X$300) ---Ml
:s33 000

( $52800 ifthey find 8 students per class ) Can find for other number as well but
they have 10 stato.

Min Profit per monlh = $5100 --M I

Her target of a minimum of 55000 per month can be reached as her minimum profit
per month is 55 I 00, -A I justificalion

$5100 x 6 months : $30 600 < M5 100 + 2000 inGrest ----Ml

She might miss her target of recovering her start up cost within 6 months as the
total profit for 6 months assuming she get the minimal number of students per class
is less than the start up cost.-_Al
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