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Mathemartcal Formulae

Compound Interest

Mensuration

TrigonometrT

Statistics

rotalamount: {t-#)'

Cu.rved surface area of a cone : n'l

Surface area ofa sphere: 4ta'2

Volume of a con ": 
! *'h
3

Volume of a sphere :

Area of triangle ,{ BC - lab snC

4,
- 1t-
3

Arc length: r0,where d is in radians

I
Sector aJea: -r ' 0 , where d is in radians

2

ab c

sinl sinB sin C

a'=b'+c'-2bccosA

Mean : Zfr
tf

Sundard deviatio 
" 

= l* (#)'
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3

Answer k= .- ... tll

I

Answer all the questions.

One solution of 2x2 +ta-12=Ois .r=-4. Find
(a) the value offr,

(b) the other solution ofthe equation

Answer tll

.,

@
o)(.)

oto
F-.'

Sports

Adapted from htlps:/,\r,11Ti.voutube.cor/watchh-ETbc8GIhfHo.

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

t2)

[Turn over

EM-20,18.AHS-SA2-P1

Answer

50

40

30

m

10

Hockey Baseball Basketb6

7t

I t
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3 (a) Express ViTf in index form with base ll.

Answer

Answer

Answer

t1l

21
O) Evaluate 3l x 241without using a calculator.

t2l

tll

(c) Simplifo ab + ?
a

4 (a) Solve the ineoual itu -17 
-8' .z-4-3' .5!.423

Answer

O) Hence, state the smallest prime number that satisfies the inequality.

t2)

Answer trl
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-' r,5 It is siven thata = )llb'" I c-D
(a) Express b in terms ofa and c.

Answer t2l

O) Find the value of D when a: 2 and c = 5.

Answer b:......... .........t1]

6 (e) Simplifo 5 (3r - 5)2 -3(5 -3r).

O) Factorise completely -25y2 - Sry + x +1 .

Answer t2)

l2lAnswer

[Turn over
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7 (a) It is given that

4 = {x: -r is an integer between 0 and 9 inclusive}

Ac( and B c{

EM.2O18.AHS-SA2.P1

t3l

{0, z} c. (e'n n), 7 e A r-t B, {1, a, s, 8} c ((; u r) n r') nd 3, 6, e e (Aw a)

Draw a Venn diagram to represent the information given.

Answer

(b) List dorvn all the proper subsets of the set{o, b, c} .

Answer t1l
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In the diagram below, not drawn to scale,l is the point (1, 2), B is the point (p, 2) and

C is the point (0, 12).

v

c(0, 12)

A(1,2) B(p,2)

(a) Find the length of the line lC.

Answer units [2]

@) Write down the vahte of cos Z.BAC .

Answer tll

(c) Given that the length of the line BC is 5.,,6 units, find the value ofp.

t2)

7

8

x0

Answer p :

[Turn over
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9 (a)

EM-2018-AHS-S42-P1

Mr Tan wants to change $4 000 Singapore dollars to US doilars for a holiday trip
to the USA.
The exchange rate in Singapore is I SGD:0.736 USD.
The exchange rate in USA is 1 USD: 1.352 SGD.
In which country should he change his money and how much more USD can he
get?

t2l

(b) In 2017, Matthew earned an annual income of $80 000. He is required to pay tax
based on net income. His net income is obtained after deducting CPF contribution
of$16 000 and personal expenses reliefof$3000 from the annual income. The
tax rate is $200 for the first $30 000 ofnet income and 502 for the remaining net
income. Calculate Matthew's

(l) net income,

Answer $ t1l

(iD income tax

Ansu'er $ 12)
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10 Amanda wrote down four numbers.

The mean of these numbers is 15, the median is 12 and the mode is 8.

Find the four numbers.

l1 Write down a possible equation for each of the graphs shown below.

(a)

(*r,2)
(r,4

(b)

x

Answer tl1

tll

v

0
x

(-1,-3) (1, - 3)

Answer

[Turn over
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12 (a) Find the greatest integer that will divide both 126 and,2100.

Answer t2)

(b) A rectangular field is measured as 49.9 and 24.5 correct to the nearest 0.1 metre.
Find,
(D the least possible perimeter in metres.

Answer mul

(ii) the greatest possible area in square metres. Express your answer in
standard form correct to 4 signifrcant figures.

Answer m2 l2l

t3 The surface area ofa sphere is directly proportional to tle square of its radius. Ifthe
radius increases by 15%, find the percentage increase in the surface area.

Answer % 12)
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14 In the following sequence!

11

(tx2)-2 = 0

(zxz)- + = z

(:x+)-6=6

(ax13)-b = c

(axe)- f = s

EM-2018-AHS-SA2-Pl

(a) Find the values of a, b and c.

b:

c : ............................ l2l

(b) Express g in terms ofd onlY.

Answer

(c) Explain why 343 cannot be the result ofan equation in this sequence.

Answer

12)

t1l

[Turn over

Answer a:
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At an online supermarket, a 0.5 kg bag ofcarrots costs $0.90, a 0.5 kg ofonions costs

$1.50 and a 0.5 kg bag of local tomatoes costs $ 1.30. On Monday, there were 730

orders for carrots,42l orders for onions and 279 orders for tomatoes. On Tuesday, there

were x orders for carrots, 355 orders for onions and 249 orders for tomatoes.

(a) Write down a 2x3 madx, M, representing the orders over Monday and

Tuesday.

Answer M =

(b) Find, in terms of r, the matrix P = M
0.90

1.50

1.30

Answer P : t2)

(c) Explain clearly what each element in matrix P represents.

Answer

tll

(d) Ifthe total cost of orders on Tuesday is about l0% less than the total cost of
orders on Monday,
(i) calculate the value of .r.

Answer x:......

(ii) use a matrix method to compute the total cost of orders on Monday and

Tuesday.

.........tl]

Answer $ trl

tll
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The stem-and-leaf diagram below shows the times of two groups of students, Group A

and Croup B, doing shuttle run.

Group A Group B

7

11122357
02367

Key (Group A)
7 | l0 means 10.7 seconds

499
013444569
01

Key (Group B)
9 | 4 means 9.4 seconds

(e) Write down the modal timing of Group B.

Answer

(b) Write down the median of Group A.

Answer

(c) Explain briefly which group of studens ran faster.

seconds [1]

seconds [1]

Answer

t1l

ITurn over

l;l
I"I
1,, I
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17 In the diagram, .BC:BD, ZABE = 42' arfi, IBCD = 66'. AF, BG and CH arc parallel.

G H

D

C

Show your working and give reasons, calculate

(a) ICBD,

Answer 'tll
o) tGBE,

Answer " t21

(c) IBAF

A

Answer 'tll
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lE The diagram shows the cross section ofa vase.

Section B

Volume: 452?r cnl
3

Section A

Volume: 88?n cm3
3

A factory produces 3 geometrically similar vases, Small, Medium and Large. The sketch
above shows t}te dimensions ofthe Large vase. The volume of the Small vase is

)-
67 a a cmj with height 14 cm. The Medium vase has a height 50% more than the

J
Small vase.

(a) Calculate
(D the height ofthe Large vase, and

Answer . cm [2]

Ansr,ver,....................,..,.. cm3 121

541! tr
.,

Volume (cm3)

O) Water is poured into the Large vase at 1 cm3ls
the Large vase.

t3l

Sketch the volume-time graph of

s8?tr
3

ITurn over

'15

(ii) the volume of the Medium vase, in terms of z.

I
a

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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t9 The graph of !=-4r2 +16.r-13 is dravn on the grid.

Et\4-2018-AHS-SA2-P1

(a) Explain why y = 3.7 has no solution.

Answer

tll

O) The points (1.5,2)and (2.5,2) are the intersection points for this curve and

another curve,y = axz+bx+c. Given that a > 0, find a possible equation for
this second curve.

Answer

(c) The equation -2x2 +7x-5=o can be solved by adding a straight line to the grid
above. Find the equation of this line.

Answer tll

(d) By drawing this straight line, solve the equatio n-2x2 +7x-5 =0.

t1l

0.2
I

:
!

l r,,
i

a_2 2.3 \
j

2

1

Answer x=.......... orr: .......... t31

ll tt
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20 (a) Find, by construction, the point P, that is equidistant from the points I, B and C.

Hence, draw a circle passing throu gh A, B and C. Measure the radius ofthe circle.

Answer t3l

(b) Find, by construction, the point p, that is equidistant from th e lines XY, fZ and
XZ.
Hence, or otherwise, draw a circle that is tangent to the lines -fX YZ and, XZ.
Measure the radius of the circle.

X

C

A
B

Z

v

Answer key
End of Paper

Answer t3l
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Compound Interest

Mensuration

Tigonometry

Statistics

Totalamount: 
{r-r*-)"

19

Mathematicsl Formulae

b c

Curved surface area of a cone: ml

Surface area of a sphere : 4m2

Volume of a 
"rn": 

! *'h
3

Volume of a sphere - 1pt

Area of triangle ,4 BC= !absinC

Arc length: r0,where d is inradians

Sector area : 
f,r'e,*h.r" 

d is in radians

a

sinl sinB sin C

a2 =b2 +c2 -2bccosA

Mean =

Standard deviation : Zn' (Zr.\'
Zr-1il)

Lr,
Zr
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1 (a) Express as a single fiaction in its simplest form ,'1 * f'.- 5Y 9y'-4

^. 1 i 0

(b) simplifo 
2lP'q-"r" ' 1pq. 

leaving your answer in positive indices.
2r5 4p'

(c) (r) simplifo 6I^2 - x -LZ
3x2 -ll, -20'

e-2 - 1',(ii) Hence, or otherwise, solve "i ^ '' =3.3x'-Ilx-20

EM.2O18-AHS-EOY.P2

t2)

l2l

t2l

t2)

2 (s) Each exterior angle ofa regular polygon is 24'. Find the number of
sides of the polygon. t1l

(b) Interior angles of a hexagon Ne (x + 20)',120", 53", (2x - 24)", 3.x " and 1 7'.
Find the value of x. l2l

(c) In the diagram,,4B : 2 cm, BC = 3 cm, AF : 4 cm and FD = 6 cm.

E

D
(i) Show that A,4 CD is similar t o LABF . t2l

(ir) Explain why BE is parallel to CD. t2)

(iii) Given that the area of L ABF is 20 cm2, calculate the area of
BCDF. t2l

4
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A wardrobe has 3 white, 1 black and 2 pink shiru. Two shirts are drawn at random,

one after another, without replacement.

(a) Draw the possibility diagram to show the outcome ofthe draw. t2l

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

(i) both shirts are white, t1l

(ii) both shirts are of different colours, t1l

(iii) at least one ofthe shirts is pink. t1l

4 Answer the whole ofthis question on a sheet ofgraph paper.

A population offlies increases according to the formula

N =30x2t
where N is the population offlies after / days.

The table shows some corresponding values ofvariables N and ,.

t I 1.5 2 2.5 3 3.5 4

60 84.9 120 k 339 480

(a) Find the value of /r t1l

O) Determine the initial number of flies. tll

(c) Using a scale of2 cm to represent 1 unit, draw a horizontal scale for
0<t<4.
Using a scale of2 cm to represent 100 units, draw a vertical scale for
0<N<500.

On your axes, plot the points given in the table and join them with a smooth
cun,e t3l

(d) Use your graph to determine the time when the population reaches 250. tl]

(e) By drawing a tangent, find the gradient ofthe curve at I = 2. Explain what this
gradient represents. t2l

Use your graph to deterrnine the time when the population is increasing at 200
flies per day. p)

(f)

240
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Ia the diagram, 0 is the centre of the circle. SAT and BT arc tangents to the circle. lp
is the diameter. ZSAC =58" arrd, IACB=50".

C

(a) Show that triangl e AOT is congruent ro trian gle BOT. t2)

(b) Find

ICAO, t1l

I,AOB, t1l

ZBAO, tll

IATB, tll

IOBC, t2l

ZOPB. t1l

(c) A point D is such that I CBD is a quadrilateral where./ADB --130".
Determine whether D lies on the circumference ofthe circle. t1l

s

A

T

(D

(iD

(ili)

(iv)

(v)

(vi)

Show your workrng and give reasons.
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In the diagram below, not drawn to scale, P, Q and R are on level ground and Q is due

east of P. PQ = 420 rry a4>g = 50" ar,d IPRO =75" .

N

(a) Find the distance PR. l2l

(b) A flag pole is erected at point P such that the angle ofdepression from the top

of the flag pole to point jQ is 1 .93'. Calculate the height of the flag pole. t2l

(c) (i) Find the area of APQR . t1l

(iD Hence. find the shortest distance ftorn R to PQ. t2)

(d) The bearing ofpoint S from point P is 120'. Given PS = 200 m, find
(i) angle RP,S, t1l

(iD the distance RS. t2)

p

P
50" 42o...'

75"
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7 Peter bought z kiwi fruits for $64.

(a) Find an expression, in terms ofz, for the cost ofone kiwi fiuit in cents. tl]

O) Given that 5 of the kiwi fruits were rotten and could not be sold, Peter sold

each remaining kiwi fruit at 40 cents more than he paid for it.

Without simplif,ing, write down an expression in terrns of n, for the total
amount he received from the sale ofthe krwi fruits. tll

(c) He made a profit of $26 from the sale of the kiwi fruits.
Write down an equatioa in m to represent this information, and show that it
reduces to *2 -70m-8oo=0. t3l

(d) Solve the eqtatiorm2 -70m-800=0. t3l

(e) Find the selling price of akiwi fruit. t2l
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8 In the diagram below, OP = p and O0 = q. It is given that

1- 
- 

l-
Op=aOA- OO=:OS. OO=SB and Sl=3SR.

JJ

25

sQ

Express, as simply as possible, in terms ofp and q,

(r) il,
(ii)

(b) Prove that P, .R and I are collinear.

(c) Find the numerical value of
Area of LAPR

Area of LARB'

Area of ARSB

Area of LAPR

EM-2O18.AHS.EOY-P2

t1l

t1l

12)

t1l

A

(a)

PB

PR 12)

t2)

(iii)

(i)

(iD
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The diagram below shows a circle with centre O. The major arc PQ is
30.4 cm. Given that the straight line PQ is 9.4 cm and the minor segment has a

vertical height of2 cm fiom the centre of line PQ.

(i) Show that the radius of the circle is 6.5225 cm. t3l

(ii) Calculate the reflex angle POQ. t2l

(iii) Find the area of the minor segment POQ. 12)

P "-.0 2cm

3c2 + h2

(b) The diagram in (a) is a 2-dimensional view of the body ofa teapot with the

minor segment being the lid of the teapot.

r =An
6

l is the vertical height of the teapot measured from the bottom to the

opening and passing through the centre, O.

c is radius ofthe top opening of the teapot.

Calculate the volume of the teapot.

(ii) How many 250m1 teacups are needed to contain all the tea in the teapot

in part @)(i) given that each cup should be only 60% ful1? l2l

( )

t3l

*:::> $

(i) The volume ofthe teapot can be calculated using the formula,
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One of the NAPFA test stations is to record the number ofsit-ups that each student

can do in one minute. Ths cumulative frequency curve below shows the number of
sit-ups by a group of65 students.

;i)

,ii.l

:..

ii

1t

1Il

(a) By using the cumulative fiequency curve, find the value ofa and of6. t2l

Number of
sit-ups

0 < x < 10 10<x<20 20<x<30 30<x<40 40<x<50 50<x<60

Number of
students

2 a 7 28 2). b

27

30
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(b) Find the percentage of students who did between 35 and 42 sit-ups inclusive.

t1l
(c) Calculate an estimate of

(i) the mean number of sit-ups, tll

(ii) the standard deviation. t1l

(d) The number of sit-ups by a second group of65 students is recorded in the

table shown below.

(r) Given that the standard deviation for the second group of students is

about 16.3, explain briefly which group is more consistent in their

performance- tl]

(ii) If the two groups were compared, explain whether the mean or median

would be a better measure of central tendency. t1]

Number of
sit-ups

0<x< l0 l0<r<20 20<x<30 30<.r<40 40<;r<50 50<-r<60

Number of
students

12 10 7 14 12 5
I
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For a Parent Teacher Conference, a school has to convert the parade square into a
parking lot. The parade square is a rectangular plot of land 40 m by 30 m.

ENTRANCE / EXIT

There is an 6 m wide entrance / exit at one comer of the parade square .ui shown in the

sketch above.

You are required to do the parking arrangements.

The Land Transport Authority recommends the following guidelines.

A Parking Stall refers to the space for parking ofone motorcar, that is, a car parking

lot. The space ofthe stall should be rectangular. The longer side is known as the

length and the shorter side is the width.
A Parking Aisle refers to an access iane or driveway with adjacent parking stalls.

ln 90' parking, the longer side is perpendicular

to the parking aisle or driveway.
The aisle or lane for cars to move must be at

least 6 m for one-way traffic flow and at least

6.6 m for two-way traffic flow.
Each parking stall is 4.8 m by 2.4 m.

Propose a possible parking arrangement that would maximise the use ofspace,
showing your calculations clearly. Your proposal must include a sketch, not drawn to
scale, indicating the location ofthe parking stalls, the aisles and the type(s) of
parking. You should allow for cars to enter and leave the parade square at any time.
You can assume that the cars will not leave in large numbers at any one time, and the
parking will be supervised by security guards. tlOl

Aisle

Aisle

III

III

End of Paper

In parallel parking, the longer side is parallel to

the parking aisle or &iveway. The aisle for cars

to move must be al leasl 3.6 m.

For two-way traffic flow, the width of the aisle

must be at least 6 m.

Each parking stall is 5.4 mby 2.4 a.

t-T-T-

lIl
!!l
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EM-2018-AHS-EOY-P1-Solution

Answer Scheme for Sec 4 Math Prelim Paper I 2018

1 One solution of2x2 +lo'-12-O isJ=-4. Find

(a) the value of [, trl
the other solution ofthe uation

Average Ticket Prices (Sports Events)

Sports

.A.dapted fmm httDs :llr*--\l.routube.convr}atchh-ETbctClhfl io

State one aspect of the above graph that may be misleading and explain how this may lead to a
misintemretation of the eraph.

^,

e
{)o

a)

()
F

tBll

la

zCq'1 + keq- n:0
20 - 4k:0

Sub r= -4 into2x'.+k1-12=0,

tBll

lb 2f+5x-12:o
(x+4X2I-3)=0

The other solution is r : 1.5 or1
2

2 The three ob.jects are all not the same shape. One is a cylinder and the
other two are spheres.

It is not clear horv ticket prices can be determined. For Hockey, one can
look at the centrc ofthe top ofthe cylinder or the top ofthe diagram. For
Baseball and Basketball, one may consider the centre ofthe objects or the
top ofthe circles. The curved tops make finding the highest point
inaccurate.

B1

B1

I

Hockey Basob.ll Easl(etlali

I

0

-l
l1
a
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3 (a) express {ilT in index form with base 11.

(b) Brr1,ru6 3t r 24l.nethout usgrg calcrtarr:1.

EM-2018 AHS EOY P1-Solution

trl

t2l

t1l

4

(c) 
'*nw 

a*(])

(a)

(b)

Solve the ineouali&- lE. 2 -33. 51423
Ilence, siate the smallest prime mnnber tlrat satisfies the inequality

t2l

tll

3a fi =tzt;

( t 1

)

1

I

)r

1 I BI

3b 2 I

31 x241
2 I

= f x(3x8)l
2tl

=3i13i"gi

=3x(2
=3x2
=6

1

I

)l

M I for any
of the first
3 steps.

3c / ., \-l*.1;)
2 l

2

=abx
a

,4
a'

4D

a
B1

1a _17-8x.r_4-fx42 2
4-3r 16

23
-17 +8r<2\4-2(4-3r) 2x 6 -3(4 -3x) <32

-17<8 8+6:r-8r

-1'7 < -2t
r< 8.5

OT 12-12+9:t <32

9x <32
5

-r<31
9

Therefore, r < 3
5

9

MI
sptitting

AI

4b Smallest number : 2 B1

2t
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EM'2018-AHS-EOY'P1-Sol ution

6t --
Itisgrventhat "=il;;
(a) Express 5 in terms ofa and c.

(b) Find the value of6 when a = 2 and c - 5

(a) simphg 5(3r-5)2 -3(s-3r)

(b) Factorise completely -25y2 -5ry+x+l .

t21

tll

6 t2l

L2l

JA lrb *,n- 5t-'-11 c-l
3 2b+c

c-b
o3, - o3b =zb+"
a3c-r=2b+u3b

t(z*'3)="("3 -\

b= :1-1
2+a3

:1{_1
2+a3

5 (8- r)
2+8

35

b

b=

b
l0

b -3.5

Ml for any
first 3 steps

AI

5b

BI

6a 5(3r- 5)2 - 3(5 -3x) = s(erz -3sr+ zs) - r s +s;r

= 45r
a

-150.x+125-15+9x

-l4lr+11045x2

\{l

A1
6b 7-25f + x- 5ry = (r + sy)(r-sy)+x(l- sy)

=(1-sy)(t+sy+x)

N'II

Ai
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7 (^)

o)

It is given that

4 : { :: "t is an integer between 0 and 9 inclusive )

Ac( urd Bc(

lo,z\, c(,t'r-,a), 7 eAr-:8,0,4,5,8) c ((,ava)nr') and

z,a,se(,awe)

Draw a Verm diagram to represent the information given

List down al1 the proper subsets ofthe set la,b,c\.

EM-2018-AHS EOY P1'SolLrtion

t3l

t1l

8 In the diagrarn belor!. nol dra$'n to scale.'4 is the point (l , 2), .B is the poir (p, 2) and

C is the r"'.int (0. l2).

r..v-

c(0, l2)

A(1,2) @,2)

.lr

(a) Frnd the length of the line lC.
O) Write down the value of cts ZBAC .

(c) Given flrat the iength of the line BC is

/A

8

74 o2

A

36 9

B3

L,ecluct
(llli mark
f^r each

eiro]l

7b J i ,^IL'l*,, {&}.{4, {r' e}, {4, c}. {a, r,} B1

SG ruLits, n ra tfre value ofp

t21
tll
t2)

B
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E M-2018-AHS- EOY-P1-Sol ution

(a) Mr Tan wants ta change 54 000 Singapore dollars to US dollars for a holiday trip
to tlre USA.
The exchange rate in Singapore is I SGD:0.736 USD.
The exchange rate in LISA is I USD: t.352 S(iD.
In t'hich country should he change his money and how nruch more USD can he
get?

G) net incc,me,

(ii) income tax.

trl

12)

8a AC2 =12 +lo2

= l0l
AC -,,llu

= 10.0499

av 10.0 mtts

N41

A1

8b cos IBAC = -c6d
I

Joi
s -0.0995 B1

(.p - o)2 + (2 - rz)' = ( tG)'
pz +lO0 =125

p2 -' 25

p=5anly

M1

AI

9a In Singapore, Mr Tar will get 4000 x0 .7 36 -- 29 44 U S dollars

In USA Mr Tan will get 4000+1.352=2958.58 USdollars

He should charBe in USA
He will get 2958.57 - 2944 =14.58 US dollars more

Ml for
chaging both
into us
dollars

9bi Net hcome = 80 000 - 16 000 - 3000
= $61 000 B1

9bii Income Tax : 200 + (61 000 - 30 000) x 5%
: S1750

NI1

A1

(b) In 2017, Matthew emred an armual incorne of $80 000. I{e is requred to pay tax
based on net ircorne. His net income is obtained after iledrcting CPF contdbuion of
$16 000 and peNonal experses reliefof$3000 ftom the aruual incone. The tax rale
is $200 tbr the fust $30 0t)0 of net iJrcome and 57o for the remaining net income.
Calculate Mattheur's

8c



BP-38

36

10 Amanda wrote down four nurnbers.
The mean of these numbers is 15, the median is 12 and the mode is 8.
Find the four nurnbers.

Let the fou numbers be a, D, c and din ascending order

Since the mode is smaller than medrar; so a aird & will be 8
Since median is 12, so

8+c
2

c= 24-8
c=16
Since mean is 15,

8+8+16+d=15x4
d -28
The four mnnbers are 8, 8, 16 and 28

11 Write down a possible eqrration for each of the graph"s showr belov..

v
(a)

EM-2018-AHS-EOY-P1 Solltion

t2l

(1. J
( l)

(b) v

0

{-r.-3) (r.-3)

lla / = ,rz + 3, where z must be odd B1

11b
v = --i- s4pra , mrst be even

x
BI

10 I\41 for
either
mode,
median or
mean

.q.l
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13

(a)

(b)

EM-2018 AHS-EOY P1 Solr.rtion

Find the gearest integer that will divide both i26 ad 2100 , t2l

A rectangular fie1d is measured as 49.9 afld 24.5 correct to the neaest 0.1 metre.

Fin4

(i) the lea.d possible pedmeter in metres. tll
(h) the geatest possible aea in squre metres. Express your arswer in standard

form correct to 4 sigrrificurt figures. 12)

The surface area ofa sphere is directly proportional to tlrc square ofits radius. Ifthe
radius increases by 15%, find the percentage increa-se jn the surtace area. t2J

12a 126 = 2x3'z x7

2lO0 =22 x3x52 x7
HCF value is greatest integer to divide both munbers.

HCF = 2x3x7
_42

N.{ 1

B1

12 bi Least Perimeter = 2(49.85) +2(24.45) = 148.6m

Greatest area = 49.95x24.55

= 1226.273

=1.226x!03m'?

B1

12Ui M1

.\1

13 .! = ftr2

Let s, =t(412
rz=7.154

sz =r(t)2
= r(t.lil )2

Pelcentage Increase =
sz-&

q x 100

k(l-75n \z -ltat t2

r(l)'
=({r rs)'-r),roo

= f2.259/o

N{l

A1
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E M-2018-AHS-EOY P1-Sol ution

11 In the followilg sequence,

-2- 0

A-1

-6=6

(ax13)-b = c

(dxe)- f = s

(a) Find the values of a, , and c.

(b) E4ress g in terms of d.

(c) Explain why 343 cannot be the resr:lt ofan equation in thi. sequence.

(lx 2)

(zx:)
(:x a)

12l
L2l
t tl

a: 12 b:24 c:132
e=d+l
f =2d

c = d(d +r)-2d

=d2+d-2it
--d2-d
: d(d -r)

14a B2
l4b

M1

1,lc d2 - d -3q3

d2 - d zl3=o

d=
11 -4(r)(-343)

1+ 3;,054
a

= l9 03or -18.03

Since d carr:rot be negative and non-integer, therefore 343 carmot be

the result of an equation rn this sequence.

Afternatlvely,

g is the prodrct ofal odd and an even rnrmber. Therefore g rrnrst be

even Since 343 is odd, 343 cannot be the result ofan equation

Ahernatively,
From the pattem shown above, g is always even Therefore 343 carmot

be the arswer as it is odd

B1

OI

B1

or

BI

AI
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EM 2018 AHS EOY-P1-SoILtion

At an on-line srpermarket a 0.5 kg bag of carrots costs $0.90, a 0.5 kg of onions
costs $ 1.50 and a 0.5 kg bag of local tomatoes costs $1.30. On Monday, there were
730 orders for canots,42l orders for onions and 279 orders for tomatoes. On
Tuesday, there were x orders for carrots, 355 orders for onions and 249 orders for
tomatoes.
(a) Wnte down a 2x 3 matrbg M, representing t}rc orders over Monday and

Tuesday. tll

O) Find, in terms of x, the maor'x P = M

(c)
(d)

0.90

1.50

1.30

12)

Explain clearly what each element in matrix P represents. tl]
Ifthe total cost oforders on Tuesday is about 10% less than the tohl cost of
orders on Monday,
(i) calculate the value ofx. tU

(ii) use a matrix method to compr,rte the total cost of ,:rders on Monday agd
Tuesday. tll

M
279

249

730 4Zt

:r 355

P=(
I

730 42t

r 355

t 6-s 1.20

0.9r +856.20

279

249)l

0.90

1.50

130

t

15a
BI

15b

MI
AI

1ft The elements show that on Monday, the total cost of orders was
$1651.20 and on Tuesday, the total cost oforders was $
0.9r +856.20 .

B1

15di 0.9.r+ 856.20 = 0.9 x I ti5 1.20

.t = 699.88

: 700

l5dii 1651.20

0.9x 699.88+856.20

1651.20

1486.092
(1 r) (1 1)

= ( 1x 165 1.20 +1x 1486.W2 J

= (3t37.2e2)
onday and Tuesday u,as $313 7.29.The total cost of orders for M

B1
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EM-2018 AHS EOY P1 Solution

The stem-and-leaf diagram below shorvs the times of two pxoups of sh:dents, Group A
and Group B. dourg shuttle run.

Group A Group B

9 499

013444569't

11122357

02367

t0

11

t2

01

Key (Group A) Key (Groq B)
7 | l0 means 10.7 seconds 9 I 4 mears 9.4 seconds

(a) Write down the modal timhg of Group B.

O) Wnte down the median of Group A.

(c) Explain briefly wtuch grorp of students ran faster.

Mode : 10.4 seconds

tll
trl
tll

16a Bi

l6b Median: I l 3+l l-5 
- 1 l.4seconds

2

B1

Median for Group A : I 1.4 seconds

Metlian for Group B = 
10'4+104-10.4seconds.

Since Group B has a smaller median th,an Group A so Croup B ran
fa,ster.

Note: Mode is not acceptable in this answer as not many shrdents
recorded the modal values.

B1

16c
I
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E M-2018 AHS'EOY-P1-Solltion

17 In the diagranr, -B C=BD, 1-4BE = 42" ar:d IBCD = 66". AF , BG and CIl are parallel

A

Showing your working and giving reasons, calculate

(a) tCBD,

(b) 4GBE,

(c) ZBA.F .

LCBD :180" - 66" - 66"(angle sum of isosceles trri gr ,
= 48"

tU

L2l

tll
17a

B1

1?b IIIDB = 180' - 66o(adjacent angle on a sfaight line)

= 114o

IGBE + 47o = IHDB(con angles, BG 1/ CH)

IGBE =114o-42"
- tl-

M1

A1
1ac ZBAF =180" - ZHDB (interior angles, LF l/DII)

= 180"-,l14'

= 66o

Deduct I mat from the q'hole of question for not staling reason or incorrect reaso[

B1
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18 The diagram shows the cross section of a vase

EM -2018-AHS-EOY-P1-Solution

Section B

)
Volume = 452i tt 

" 
t

3

Section A

Volume : 88? r cm3
3

A factory produces 3 geometrically similar vases, Small, Medium and Large. The
sketch above shows the dimensions of the Large vase. The volunle ofthe Small vase

is 67? n cmr with heieht 14 cm. The Medium vase has a hei,rrt 50% more than the3"
Small vase.

(a) Calculate
(D the height of the Large vase, and
(ii) the volume of the Medium vase, in terms of z

O) Water is poured into the Large vase at I cm3/s. The height of Section A is
approximately 6 cm. Sketch the height-time graph of tle water in tlle large
vase. t3l

Height (cm)

1700

Time (seconds)

[2
12

6
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EM -2018-AHS-EOY-P1-Solution

l8a a
Volume of tbe Small vase = 67 ! t cm3

J

Volume of Large vase = 4521r +8g?, =541!, , '

M1

A1

lSai =14 cm

satlr
J
)

67az
J

=8

-)

3

Height oflarge vase

Height of the Small vase

(Height oflarge vase

( 14

14

Height of Large vase = 28 cm

l8aii =14+7 =21 cm

(zr)'
IrqJ

r1)'lrl
67?

J

x67

Volume of Small vase

Volume of Medium vase

volume orMediu. ** = (;)'
2

J

=22812r cm3
8

Height of the Medium vase

Volume of Medium vase

M1

A1

l8b

IIei

Time taken to fill Section A
)

= 88iax I = 279 sec (3 significant figres)
J

Time taken to fill Section B
')

= 4521x xl =l420sec (3 significant figres),

28

(cm)

279 1700

Time (seconds)

6

Bl for A

81 forB

B1
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E M-2018-AHS-EOY-P1-Sol ution

t9 The graphof y--*4tz +16:--13 is drawn on the grid

(c)

Explain why r=3.7 has no Solution tll
The pornts (l .5, 2 ) and (2.5, 2 ) are the intersection points for tlis crwe

and another outve, y =612 +bx+c. Given that a >0, find a possible

eqr:ation for tlis second curve. tl]
The eqnaton -722 +'1r-5 -0 can be solve-d by adding a sfaight line to
the grid above. Fiad the equation of this,linE. tl I
By drawing ttLis staight line, solve the equation -2* +7x-5=O t3lto

(a)

(b)

\
I I

f t'.2
I I I I I I

I \
I \
I \

llIIilrIlilil1ITIIIIIllIIrIItIItillilIIilTilrIrII

III
rIIII

IIIIIII
IIIIIlnlrIrIIIlNI

I
TI

llIlItIlIIIlIlIlIIrllrrIIII tIIil1
III lllr

I

II

tIIIIlIIIIIIIIT

T
T
TII
I

ilII

I

I II

III
IIIIII

IIIlIIIII

I
T
T
TII

IIlIInrIIIIIII

IIlIIrIllnIIIIIlIIIIilr

IIillllIl
IIIIIIrIIIIIIIrllI

IIIIIIIIIIIlIIII

lII
IIT
IIT

19a Ihe maximum value for y is 3. Hence there is no soiution forl = 3.7 B1

19b Ihe soltfions r= 1.5 and x= 2.5 come from the equation

(x-t.s)(r-z s)= o

(r-l.s){*-2.5) = o

3,--
a )(.-;)=,

(z;r- 3)(2.r - s) = o

4x2 16x +1.5 = 0
When .r -1.5, y = 2,when x =2.5, ! - 2

v- 4xz -16x+15+ 2
One possible equation is "

Y= 4x2 -l6x+17

Or

B1

OI
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E M-2018-AHS-EOY-P1-Sol ution

Reflect the curvo y=-z[.r2416r-13 in the :- axis.

The new equation ls y=-(-+r2+tor-r:)

The points become (1.5, -2)and (2.5, -2) -

To get back (t.5,2)and (2.5,2), hanslate the graphby 4 units

Tlre eqr:ation becomes

y=-(-+*2 +rc*-r)++

y = 4xz -l6t+17

B1

l9c Zxz +7 r-5 =O

4:2 + l4.r - l0 = 0

-ltz +16t -10 = 7t

-Axz +),6x -13 = zx -3
The eqtation of the straight the is 7 = -J B1

I I I I I I I I I I I

T
T
TIIII

IlliltIllIllilI
IlTlltrll

II
T
T
T
TI
T
T

IIIIIII

lllliltt
a7/
//l
!T

I
sI
TIII

tIlIllIIllllllI
Tt IITIlt

IITIlt
IIT

il
Ililllrl

IIll III

III II
T
T
T

I
zI
TI lII\\IIIIII

TI

TIII

TIIIII

IIIlIItltt
ItIllllltlIllIIllllllllllrIIlIlIlIlllll

Illtlltl
rIItII
IIT

lIlIlrIIIIlr
IIITI

llllllll

19d

re(d) Drau.rng of the line y =2t-3
J=-l (rr -r= 2.5

M1A1
AI
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EM-2018-AHS-EOY-P1-Solution

(a) Find, by construction. the point P, that is equidistant from the points l, B and

C. Hence, draw a circle passing throughl,,B and C. Measure the radius of the
circle.

(b) Find. by construction. the point p. that is equidistant from the lines-l),, YZ and
-YZ Hence. or otherwise, draw a circle that is tangent to the lines )'T, YZ and
.lZ. Measure the radius of the cirele.

20a

c

4
B

P

Radius:4.2 10.1 cm

Correct construction ol two perpendicular bisectors

Circle passing through l. B and ('.

B1

B1

B1

20b

Z

Y

R
[n yecf.

Radius : 1.3 + 0.1 cm

Correct construction of two angle bisectors

Circle tangent to \1.X2 and YZ.

B1

B1

B1
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2.4m

47

Total Length of car park = 40 m

EM-2O18.AHS.EOY-P2

Gap of
16m4.8 m

6.6 m Aisle of *'idth 6.6 m for Two-Wav Traffic

4.8 m Ai sle
of
wjdth
8.8 m

4.8 m

6.6 m Aisle of width 6.6 m for Two-Way Traffic

2.4 m Entrance / Exit

54m

Bl - sketch is clearly labelled
B I - layout of parking stalls using parallel parking
Bl - Iayout of parking stalls using 90" parking
Bl - layout ofaisles clearly showing that cars can move in or out at any time.
Bt - aisles are at appropriate width, either 6 m for one-way or 6.6 m for two-way

Row A - 90"parking. 16 stalls

Row B 90o parking. 13 stalls

Row C - 90o parking. 13 stalls

Parallel parking. 6 stalls

TI
I

40 )
Number of lots in Row A = '" =16' r-16

2.4 3

Number of lots in Row B or C - 40-6 6 
- 13!^, l32.4 12

Length of Row A -16x2.4 = 38.4 m <40 m

Lengtt of RowB :13x2.4=31.2m <4Om
Length of Row C--13x2.4=31.2m <40 m

Number of lots for parallel parLing = 19- ! = 6 1 - 6" 54 27
Lengh ofparallel parking =6x5.4=32.4m <36m

Considering the
length

Width of the rows of parking stalls and aisles

= 4.8x3 + 2.4 + 2x 6.6

=30m

Considering the width

Ml A1

Total number of parking stalls = 16 + 2r 13 +6 - 48 Al - Accept
minimum as 42

Remarks - Students who consider only parallel parking or 90"
parking but not both get a maximum of 8 marks.

I

Ml AI
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1 (a) Express as a single fraction in its simpl"r1 1on -!l- * -*-z- sl 9y'-4

(b) simplifo 
2lPzq-3'o 

-' ),rcur'rrg yoru answer ir positive hdices
2rr 4p'-

(c) (i) simplify 612-'-12
3xx -7::- -20'

(ii) Henoe, or otherwise, ,o1u, 
jt':I:JL 

= 3 .

3z' -17t -20

t2l

tlll-l

l7)

t2)

I (a) 3x 6x 3x 6x

2-3y gy2-4 2-3y 4-9y1
3.t 6t

2-3y (2+3y)(2-3y)

_ 3x(2+3y)-6x
(2+3y)(2-?y')

9.rr=..............._(2+3y)(2-ty)

M1

AI

l(b) zlpzq3ro .iH _ zlp2q3 *4pi
?r5 4p' 2r5 7pq

3o2o3 2p
=-Y4

,5q
6 psqz

5

MI

AI

I (c)(i)
6x2 - x-t2 - (3r+a)(2r-3)

3x2 -ttr-20 (3: +a)(r-5)
2x-3
*--5

M1

A1

1(cxii) 6x2 - x-12
3r/ -ttx-20
2x-3 3

_?

*-5 1

2x-3=3x-15
x =12

M1

AI

2 (a) Each exterior angle of a regular polygon is 24o . Find tlte nr:rnber of
sides ofthe polygon t1l

(b) Interior angles of a hexagon are (-r + 20>12A",53",(2t - 24),3x"urd17o.
Find the value ofx Lzl

2018 54 Prelim Et\il P2
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2

(c) Inthe diagram,,43 :2cm,BC:3 qn, AF :4 cm and FD - 6 om.

A

E

D

(i)
(ii)

Show that A,{CD is srmilar to AISF
Explain why B.& is parallel to CD.

t2l
t2l

(lID Given that the ar ea of A ABF is 20 cm2, calctrlate tte area of
BCDF. t2l

A wardrobe has 3 white, I black and 2 phk shirts. Two shirts are drawn at randorn,

one after another, without replacement.

(a) Draw tlre possibility diagram to show the oricome of the draw. l2l
(b) Find, as a ftaction in its simplest form, the probability that

4

3

2(a) Let z be the numba of sides

24n =364
n=15

Total irterior of hexagon = (ti - 2) x l80o = 720o

r + 20" + 120o+ 53" +2x-24 +3x*17" = 72A"

6r*196 =720
6x = 534

:=89

B1

2(b)
MI

A]

2(c)(r) /CAD= ZBAF (cornmonanele\

ACAD5
.48 -4-F 2

By SAS Sirmlanty Test, AlCDrs srnnlu to LABF

Mi

A1

2(c)(ii) Sin ce A lCDis similar to A lBF.
3BF =ACD

Ihey are correspondrng angles to lines BE and CD, hence BE and CD are parallel

M1

A1
2(c)(iii) , - ,)

Area of trianele ,.{ CD =l ! I x2O" t,, I

=125 cm)

Therefore area of quadnlateral BCDF =125-20

= 105 cm)

N{1

A1

2018 54 Prelim EI\,{ P2
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3

(i)

(ii)

(tir)

both shirts are white,

both shirts are of different colours,

at least one ofthe shirts is pink.

tll
trl
tll

3(a) uh
Ni

o.e.

Pz

P

P

E rl
ltaa

EE EN
EA UE

IB Ei
F] UE
IB E6

EI! El
tx m
tx NE
Pr B

m! EA
1I I.

W: B
Wr Pr

UE
B
EI

B
EA E! B Pr

B Pz

taitElltl!

Pz

m

Pr

W

B]UE Pr

Elt

Pr

B
EE

Wz, Pz

Ws

tr?!

ND

Wr, Pz W:, Pz

B2
Award
1 mark
if5 or
more
cells
are
colrect

3(br)

P Ooth shirts are white)

321
65 5

6l
305

Or read direcfly from the table

P (both shirts are white)
B1

3(bii) P @oth shirts are of different colours): I - P ( both shirts are wtute or pirk)
(1 2 r\ 11=l-l-+-x-l=-15 6 5) 15

Or read direcfly from the table:

P (both shirts are of different .ofo*.) = 3 - I' 30 15

B1

3(biiD

P ( al least one ofthe stnrts is p,rk) = = + = ]30 .5

Or read directly from the table

1

5

P (at least one ofthe shirts is pink)
: I - P (no shirts are pink)

43
65

B1

TEIliilTEilEilEilI-Eil EmilMil]rffiNllsilEilEilEEEI MEINilIililIililEmE EElnlililtilil

I

EEilEEil EIilII

1 Ansvcr the whole of this question on a sheet of graph paper.
A population of flies ircreases according to the formula

N=30x21
where N is the populaton offlies after , days.

The table shows some corresponding values of variables N and ,
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(a)

(b)

(c)

(d)

(e)

(f)

51

I

I I 1,5 2.5 3 3.5 4

60 lz0 k 339 480

Find the value of & . tl l
Determine t}re initial nurnber of I[es. tl]
Usirrg a scale of2 cm to represent 1 unit, draw a horizontal scale for 0<t<4.
Using a scale of2 cm to represent 100 rmits, &aw a vertical scale for
0<N<500.
On you axes, plot the points given in the table and join them with a smooth

curve. t31

Use your graph to determine the time when the pcpulation reaches 250. tU
By drawing a tangen! find the gradient of the curve a1 r = 2 . Ex?lain what this
gradient represents. l2l
Use your graph to determine the time when the pcpulation rs increasing at 200

fliesper day. I lz)
4(a) k=30x22s=169.706=170 tp1

{b) Whsrr=0, lV=30x20=30
Initial number of flies is 30.

B1

4{c) 81 - couect plotting
Bl-smoolhcurve
Bl - labeliing and cc,rrect sca.le

(d) 2.9 <t <3.15 BI
4") 78 5 gradierf < 85 . At r - 2 . the ilies are increasirg at

83 flies prer drry.

B I - tangent
Bi - statement

4(l 2.8<r<3.8 B 1- tangent witlr
gradient 200
Bl - value

-\' = i0,' It

G)

( t'

(0
l 1 I I I

I

llll
II
ITIlll
a-va7IlIlII

I
I
I
I
I
I

ltI ll

u

)a
!

I
7

,
a
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l

Ir the diagram, O is the cenhe of the circle. SA? atdBl ate tNryents to the circle. Ap
is the dameter. LSAC = 58 and .ZACB -_ 50. .

(a) Show that tri:a:tgle AOT is congruent lo triangle BOI
O) Find

(i) /cAo.

t2l

2018 54 Pretim Ei,I p2

tll

BP- 54



BP- 55

6

(ii) 1AoB,

(ffD tBAo,
(iv) 1ATB,

(v) toBC,

(vD IOPB.

Show yow working and give reasons.

ApointDis such thatlCBD is a quadrilateral wberc ZADB = l30o

Determine whether D lies on the circumference of the circle.

tl1

tll
tll
12]l

t1l

(c)

trl

s

B
'r

5(a) AO = OB\ra& of circle)

:TAO = ZTBO - 9O"(radius perpendicr. ar to tangent)

OT = OT (cormoon side. hypotern:se)

By Rl{S. A IOI is congruent to A BOI.

M1

Ai
-i(bXt) .ICAO = 90' - 58c(radrus perpendicular to tangent)

= 32o B1

5(b)(i,) obtuse LIOB - 50oxz(Zat cente = 2x Z at circumference)

= l00o B1

:(bXii1) i80"-1000
(isosceles AIOB)IBAO=

z

= 40" B1

2018 54 Prelim Et\4 P2
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s(b)(iv) /ATB = 3600 - ZTAO - ITBO - obi:se /AOB

= 360o - 90o - 90o- 100 o(property ofquadrilateral ATBO)

= 80o

OR

ZAOT = I00" +2

= 50o

LATO =180a-90o 50o(surn ofangles of tiangle)

IATB = 40"x2

= 80"

B1

5(b)(v) ZACO = ZCAO = 32o(isosceles AIOC)
ZOCB = ZACB-/ACO

= 50c - 32o

= 18o

ZOBC = ZocBlsosceles ACOX)

=l8o

ZOPB = 50c(Zs in the same segnent)

N,I I

AI

5(bxvi) B1

5(c) By angles in opposite segmerfl property, D is a point on the L]ircle

Dedrct I mark from the whole of quesion for not statirg reason or
incorect reason.

B1

6 In the dagram belo.w, not drawn to xale,P, Q andR are on level ground and p is dre
east ofP PQ = 42O ry APQ= 5Oo afi ZPRS=75" .

N
R

P
50' 470m

Find the distancePR. l2l
A flag pole is erected at point P such tlrat the angle of &pression from the top

ofthe flag pole to point R is 1.93o . Calculate the height ofthe flag pole. t2l

(a)

(b)

2018 54 Prelim EM P2
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(c) (i) Find the area of LPQR .

(iD Hence, find the shortest distance ftom R to Pp.

The bearing of point S ftom point P is 120" . Given PS = 200 m , fird

(d) 0) aagleRPS
(li) the distance RS

Peter bought m kiwi fruits for $64.

(a) Find an expression, in terms of m, for tlre cost of one kiwi fruit in cents. t I ]

(b) Given that 5 of the kiwi fruits were rotten ard cor:ld not be sold, Peter sold

each remaining kiwi fruit at 40 cents more than he paid for it.

Without simplifying, wnte down an expression in terms of m, for the total

amount he received from the saie ofthe kiwi f:uits. tl]

1

6(a) IRQP =180" -7 5o - 50o = 55o

sir55o sin75o

PR 420

PR =356.18

- 356 m

M1

A1

6(b) height of flagpole
tan 1 .93o =

356 t8
height of flagpole =1,2.007

r* 12.0m

MI

AI
6(cXi)

Area of arpn = 1(356.18 
)( a20) sins0"*2'

=5'7298.4

r 57300m2 B1

6(c)(ii) ltaoth:stzgs q
2'
h =272.85

h x 273m

MI

AI
6(dxr) ZRPS = 80" B1

6(dxii) RS2 = 356. r 82 + 2002 - 2 (356.18)(2m) cosso'

RS2 -t42t24.19
RS = 376 99

RS ry 377m

M1

AI

2018 54 Prelim E[{ P2
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He made a proft of $26 fiom the sale of the hwi fruits.

Write down an equation in rz to represent ttus hformatioq and show tlat it

reduces tom2 -70m-800- 0. t3l

Solve the equationm2 -7Om-800 = 0. t3l

Find the selling price ofa kiwi fruit. t2l

8 In the diagrarn bel ow. OP - p and OQ = q. It is given tlnt
/)_ _ I _

Op -_ !OA. OO =:OS- OO = SB and 54 = 3SR .

JJ

(c)

(d)

(e)

A

B

7(.a)
cost of each kiwi 6.,ri1 : @".r1"

m

BI

7(b)
Total sum receiv"d = (n -5)[

6400

-+40m )'*o
B1

7(c)
@-sy(9**l-u*o=ru*

6aoo+ aoa- 32000 
- 200 - 6400 -2600 = 0

m

+on-zaoo-32ooo =o
m

4ord'?-28oon -32000=0
m'-1om-8oo=o

Nl I form
equati ons

M I exparsion

AI

7(O rn'-702r-800=0
(zr-80)(ll+10)=0
m=80orm=-10

MI
factonsation

7(.e'1
Seilins once of each kiwi : 64oo * 40

80

= 120 cents or $1.20

MI

AI

8 S@Prelim EM P2
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(a)

57
l0

Express, as simply as possible, in terms ofp and q,

(l) sA,

(ti) FE,
(iif) PR.

(b) Prove thatP,R andB are collirear

(c) Find the nurnerical value of

(i)
Area of A".1PR

(iD

Ara. of MRB
Area ofAliSB
Area of A.4PR

tll
trl
12)

I2l

tll

t2l

SA= Sd+Ol
1

=-3q';P

s(a)(D

BI

8(a)(ii) FE=Po+oE
=_p+4q

B1

8(a)(iir) 1
P,4 =;P

AR=:,45
3

=-?(-".i,)
=2q _p

1l
PR=rp- 2s-p= 2{-rp

14l

AI

8(b) pg = _p+ 4q
I

.PR=2q-ip
2

1

= -(4c- p )

l_
=:-Pn

2
l-

Since PR =:PB. :.p.n and B are collinear.
2

M1

AI

8(c)(i) Area of LAPR
I

Area of A"IRB

D1

2018 54 Prelim EI\4 P2
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8(c\ii) AreaofARSB I
Area of A.4RB 2

AreaofARSB AreaofARSB Area of A"4RB

Area of ,l"4P.R
--t

Area of &1RB Area of &!P.R
11
2t
1

M1

AI

9 (a) The diagram below shows a circle u'ith centre O. The major arc PQ is
30.4 cln. Given that lhe sfaighl line P? is 9.4 cm and the minor segment has a
vertical height of 2 cm from the centre of line PQ.

(D Show that the radius of the circle is 6.5225 cm- t,r l

(ii) Calculate the reflex angle POQ t2I

(iii) Find the are a of the m inor segm ent POQ. t2l

... ? 2cm

(b) The diagram in (a) is a 2-dim ensional vierv of the body of a teapot with the
minor segm ent being the lid of the reapot.

(D The volume of the t€apot can be calculated using the fonrnrla"

tt=L h
6

3c' + h'( )

A is t}re vertical height ofthe teapot measured from the bottom to the

openirg and passing through the centre, O.

c is radius of t}re tcp opening ofthe teapot.

2018 54 Prel,m Et\4 P2
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Calculate the volune oftle teapot. t3l

(ir) How many 250m1 teacups are needed to contain all the tea in the teapot

in part OXI) given tiat each cup should be only 60% fi.tll? t2l

9(ar) Let the radrus of the circle be r crrr.

r2 -(r-z\2 =f 
9'1l'

11)\- J

(r+ r-2)(,-,+2)= 22.0s

2(2r-2)=n.@
a(r-t)-22.6

,, oor=-+l
4

r = 6.5225
The radiis is 6.5225 cm.

MI
forming
equation

M1
simpli$.
equation

AI

e(aii) 6.5225x IPOQ =30.4
104IP(D= --* 5 5225

/POQ x 4.66078 rad

IPOQ t 4.66 nd

OI

Pa)n
=:--:=-, 2 x o.5225x * = t0.4

3600
30.4x360o/P(X) =-

2x6.5225 
^. 

n
-?OQ x 267.043'
.IPOO p 267 .0'

MI

AI

9(aiu) Area of the milor segrnent POQ
l -- ,ia.szzsf ltzr-4.66078 i-sinr 2r- 4.66018)]

^, 
t'3.268 ..'

ev 13.3 cm2

Or

Area of the minor segment POQ

- 360' 
-29^!^'043" . n . (6 5225)'? lt e.szzs f . sin ( 360' - 267 043')360" 2'

)., 1J.l06 Cm-
r I J.J cTn'

IVI1

A1
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e(bi)

ft,, *,r[,(i)' *,, 0,,' 
]

Voiume of the teapot =

h-2x..652:25-2
h=11.M5cm

r 1088.747

^v1090cm3

MI

I{1

A1

e(bii)
Nrnnhe ofteacuos needed - 1088 747

' 0.6x 250
s7 2583

^cg

l!,11

A1

I I

I I
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One ofthe NAPFA test station is to record the number of sit-ups that each student can

do in one minute. Below shows the cumulative &equency curve of the number of sit-

ups by a group of65 shrdents.

-g

q
ci7

No. of sit-ups

(a) By using the cumulatve frequency curve, find the value of a wrd of b. t2]

-*-:I&

Number of
sit-ups

10<r520 20 <;r ! 30 30<r(40 40<*<50 -50<.r<60

Number crl
students

2 o 7 21 b

0 <.r ! l0
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(b) Find the percentage of shrdents who did between 35 and 42 sit-ups inclusive.

IU(c) Calculate an estimate of

(i) the mean mnnber of sit-ups, t 1]

(iD the standard deviation [ll
(d) The nurnber of sit-rps by a second grotry of 65 students is recorded in the

table shown below.

(i) Given that the standard deuahon for the secc'nd group of students is

about 16.3, explain briefly which group is more consistentin ftreir

performaace. Il l
(li) lfthe two groups were cornpared explain whether the mean or median

would be a better measra'e of cenhal tendency. tl]

Number of
sit-ups

0 <* < l0 l0<r320 20<r130 30<r<40 40<"r(50

Number of
sh:dents

12 l0 1 l4 I2 5

l0(a) a:2,b:5

100)
Percerfiage of stuelents = 44:-24 

,1gxo|o=30.8%
B1

I
Mean rnmber of sit-uos = 37:^13
OI

x 1'7.154 x37 .2

BIl0(c\i)

B1

10(c)(ii)

BI1o(dxD

B1lo(dxi, The median is a better measure due to the oufliers

Note: Award mark as long as the description is sinrlar to outlier
No mark at all if students compare mea[

I

I I

2018 54 Prelim E[4 P2

50<r<60

Srandarrt rleviafi on = =-lg"tI-rr,'l'' -1 os l.-'rs]
* 10.4502
ry 10.5

Since firsl group has a smaller standard deviatio4 so the shrdents ia
first group are more corsistent rn their performance.
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l1 For a Parent Teacher Conference, a school has to convert the parade square into a
parking lot. The parade square is a rectangular plot of land 40 m by 30 m.

ENTRANCE / EXIT

There is an 6 m wide entrance / exit at one comer ofthe parade square as shown in the
sketch above.
You are required to do the parking arrangements.

The Land Transport Authoriry recommends the following guidelines.

A Parking Stall refers to the space for parking of one motorcar, that is. a car parking
lot. The space ofthe stalI should be rectangular. The longer side is known as the
length and the shorter side is the width.

In parallel parking, the longer side is parallel
to the parking aisle or driveway.
The aisle for cars to move must be at least 3.6
m. For two-way traflc flow, the width of the
aisle must be at least 6 m. Each parking stall
is 5.4 m by 2.4 m.

In 90' parking, the longer side rs
perpendicular to the parking aisle or
driveway.
The aisle or lane for cars to move must be at
least 6 m for one-way traffic flow and at least
6.6 m for two-way traffic flow.
Each parking stall is 4.8 m by 2.4 m.

Propose a possible parking arrangement that
would maximise the use of space, showing your calculations clearly. Your proposal
must include a sketch, not drawn to scale, indicating the location ofthe parking stalls,
the aisles and the type(s) ofparking. You should allow for cars to enter and leave the
parade square at any time. You can assume that the cars will not leave in large
numbers at any one time, and the parking will be supen'ised by security guards. [10]

Aisle

Aisle

Aisle

2018 54 Prelim EM P2
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A Parking Aisle refers to an access lane or driveway with adjacent parking stalls.
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Possible Solution

Total Lengh of car park : 40 m
2.4 m

:1.8 m

66m Aisle of width 6.6 m for Two-Way Traffic

48m Aisle
of
width
8.8 m

4.8 m

Aisle of width 6.6 m for Two-Wav Traffic

Entrance / Erit

54m

Bl - sketch is clearly labelled
B 1 - layout of parking stalls using parallel parking
B 1 - layout of parking stalls using 90'parking
Bl - layout ofaisles clearly showing that cars can move in or out at any time.
Bl - aisles are at appropriate width, either 6 m for one-way or 6.6 m for two-way

Row A - 90oparking. 16 stalls

Row B - 90o parking. 13 stalls

Row C - 903 parking. 13 stalls

Parallel parking. 6 stall s

II
I

ai)
Number of lots in Row A = -: = l6a x 162.4 3

Number of lots in Row B o, C = 
40-6 6 

= l3I= t:2.4 12

Lengh of Row A =16x2.4 =38.4 m <40 m

Lengh of Row B =13x2.4 =31 2 m < 40 m

Lengh of Row C=13x24=31.2m <4Om

Number oflots for parallel parting=19-!=6I -6" 54 27
Length ofparallel parking =6x5.4=32.4m <36m

Considering the
length

Ml A1

Width of the rows of parking stalls and aisles

= 4.8,3,2.4+2,6.6
=30m

Considering the width

Ml A1

Total number of parking stalls = 16 +2x13 + 6 -- 48 A1 - Accept
minimum as 42

Remarks - Students who consider only parallel parking or 90'
parking but not both get a maximum of 8 marks.
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2.4m
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