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REAO THESE INSTRUCTIONS FIRST

Write your name, register number and class on all the work you hand in
Write in dark blue or black pen.
You may use an HB pencilfor any diagrams or graphs.
Do not uso staples, paper clips, highlighters, glue or correction fluid.

Answer all questions.
lf working is needed for any question it must be shown with the answer.
Omission of essential working will result in loss of marks.
The use of an approved scientific calculator is expected, where appropriate.
lf the degree of accuracy is not specified in the question, and if the answer is not exact, give the answer to
three signiicant figures. Give answers in degrees to one decimal place.
For ,r, use either your calculator value ot 3.142, unless the question requires the answer in terms of n.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackels [ ] at the end of each question or part question.
The total of the marks for this paper is 80.
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MA THE MATI CAL F O RM UI.,AE

Compound Interest

Mensuration

Trigonometry

Statistics

Curved surface are a of a cone : nrl

Surface area of a sph ere : 4 rr'

Total amount : P(, . #)'

Volume of a cone = L or'h
3

Volume of a sphere = 1zr3

I
Area of trianele.,, BC = :- absinC-2

Sector area : Lr'l, *h"r" d is in radians

Arc length = r0, where I is in radians

a b c

sin I sin B sin C

a' = b' + c' -Zbccos A

Ia
Mea[r^: 

*

F.nt.Y
Sundard Deriatio" = rlfr - lfr )
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A.nswer all the questions.

By approximating each number to 2 sipificant figures, estimate the value of
12.rxJ483

. Show your working and give your answer to a reasonable degree ofln3
accuracy.

Answer 12)

", (a) Express the ratio of 1 minute and 30 seconds to I hour in its simplest form.

(b) If 5a=4b and 8D =3c ,fnd a:b:c .

Answer (a)

(b)
t1l
tll

3 Twelve workers are hired to build a wall in 9 days, assuming that they all work at the same
rate. After 3 days, two workers left. How many days would the remaining workers take to
finish building the wall ?

days [2]

ffurn oyerCrescent Gids'School 2018 Prelim 54 Math P1

Answer
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4 The value ofa new house depreciated 10% each year for 3 years in a row. Then, for the
next 3 years, the value ofthe house increased 10%o each year. Did the value of the house
increase or decrease after 6 years? Explain your ansrir'er.

t2l

5 The exterior angles ofa hexagon are in the ratio 2 '.3 : 3 :4 : 4 : 8. Find the smallest

interior angle ofthe hexagon.

Answer t2)

6 Express 0.00952 nanoseconds in megaseconds, giving your answer in standard form.

( 1 nano unit: lx10-e unit ; I mega unit = 1x106 unit)

Crescent Girls'School 4048t01tl8

Answer megaseconds [2]

Answer:
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7 On a particular day at noon, the temperature 15 m above the sea level is 4' C.

The temperature 30 m below the sea level is -23' C. Calculate

(a) the difference between these temperatures,

Answer

(b) the temperature at sea level at noon, assuming that the temperatue changes

uniformly with height.

Answer

'ctll

" cltl
8 A tablet is sold at $1450 after a discount of 20ol0.

(a) Find the marked price ofthe tablet.

Answer $............................. tll

(b) A customer bought the tablet at the discounted price and he paid for it using a hire
purchase scheme according to the following terms: a down-payment of60% and the
remaining to be paid in monthly instaknents over 16 months at a simple interest rate
of .x o/o per annum. Given that the total interest he paid is $34.80, find x .

121

Crescent Girls'School 2018 Prelim 54 Math Pl

Answer x =
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9 (a) Factorise completely 4+6ab-9a'z-b'z .

Ann+'er

(b) Without using a calculator, show that 2'? -2'o is divisible by 7.

Answer

12)

t2l

10
In triangle ABC, LABC =90" , AB=24 cm and snZACB=l . Wi ho,., the use of

)
calculator, find the value of A(r) AC

(ii) 5cos 180" _ ZACB( )
21

B C

Answer (i)

(ii)

t1l

Croscent Gids'School 4048/01h8
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l1 Solve the following inequal ity 6 . 21 11!:1 < 4x + 2 .
4

Answer t2l

12 (a) A desigaer has to design a box in the shape of a cube of length / cm so as to store
rectangular bricks of dimensions 45 cmby 2l cm by 15 cm. To save cost, he must
ensure that the bricks fit exactly into the box, leaving no gaps in between. What is
the smallest possible value of P

Answer

O) How many brick can fit into the box?

12)

t1l

Crescent Gids' School 2018 Prelim 54 Math P1

Answ,er

ffum over
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13 A map is drawn to a scale of I : 20 000
(a) The distance &om one end ofa grassland to the other end is represented by a line of

lenglh 8 cm on the map. Calculate the actual distance, giving your answer in
kilometres.

Answer km t1l
(b) The actr.ral area ofthe grassland is 2.5 hectares. Calculate the area on the map, giving

your answer in square centimetres. [1 hectals = l0 000 m'?]

Answer cm2 121

8

14 In the diagram,lBCDE is a reg:Jar pentagon where I is due north of E.

Find the bearirg of
(D B from A,

(ii) D from A,

(iii) C from E.
B

('

Answer (,
(i,
(ii,

t1l

t1l

Crescent Girls'School 4048/01n I

t1l
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I
15 ln the axes provided below, sketch the graphs ofthe following. State intercept(s) ifany.

r,=(r-r)3,
r+l

x

Answer

(a) (b)

x x

tzl

(a)

(b)

t2)

16 -251334(a) C'onsrder the sequence I .g ,, , 
55 

.

Write down the next two terms of the sequence.

Answer

(b) Write down an expression, in terms ofn, for the nth term ofthe sequence

3,6,10,15,2t,.....

Answer

trl

Lt l.

Crescent Gids'School 2018 P.elim 54 Math Pl ffurn over



BP-404

402

t7

10

The volume of cylinder I of radius r cm and height I cm is 240 cm3.

(a) Find the volume ofcylinderB ofradius 2r cm and neight lA cm.
1

Answer cm3 121

@) Cyhnder Cis similar to cylinder ,4 . If the radius of cylinder Cis ], cm, find
2

its volume.

Answer cm3 121

(c) A coneD has the same volume as cylinder,4. Ifthe height ofcone D is h cm,
find the ratio of the radius of cone D to that of cylinder I .

Crescent Gids' School 4048101114

Answer t2l
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lB Given that lB =

--)
OB

-4
t2

and C is the point on OB such that OC :CB =1:2 .

(a) Find
--rl

it ABl.
I

(ii) the position vector of C,
-+

(iiD lc

f8\
[-']

11

(b)

(c) Find the coordinates ofD, such that ABCD is a parallelogram.

Answer (a)(i)

(ir)

(2\ -+
Given tbat I land AB are parallel vectors. Find the value ofm.

\n)

tll
tll
t2l

tll

t2)

units [1]

trl
-+

(ii, AC: . . ................ .... t2l

12)

(b) * =........................... ... . tll

Crescent Gids' School 2018 Prelin 54 Math P1

(c) D is
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12

The diagrams below show four containers (not drawn to scale), A, B, C and D each with a

heigbt ofl cm. The containers are initially empty. It takes / seconds to fill each container
with water at a constant rate.

tBCp
(a) On the axes in the answer space below, sketch the graph of the depth of the water

against time for each ofthe four containers.

dert! ofwat€r for,{ {gg[ ofwater for B

/ (sccs) 0 / (secs)

&.p!h of watcr for C dqpb of water for,l)

, (secs) , (sc'Js)

t2)
(b) It takes 12 seconds to fill container D to the brim. Find the time it takes to fill container

D to haif its height.

0

0

Crescent Girls' School 4048/01/18

Ansn-er secs [2]
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20 The diagram shows the speed-time graphs of a car and a lorry kavelling on the road for a

period of 100 seconds. After accelerating, the car travels at a constant speed of 15 m/s for
the next 40 seconds before decelerating to a stop, while the lorry travels at a constant
speed of l0 m/s throughout.

Speed

l5

l0 tgrry

0 20 40 60 80 t00 Time (s)

(a) Find the time when tlre speed of the car is 10 m/s.

Answer .sec ! l
(b) Find the speed ofthe car 10 seconds before it comes to rest.

Answer m/s []
(c) Find the time when the car overtakes the lorry.

Answer sec [2]

cq(

Crescent Gids'School 2018 Prelim 54 Math P1 ffum over
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2l (a) A box contains five slips ofpaper. Each slip has one ofthe numbers 4 , 6 , 7 , 8 or 9

written on it. There are nvo players for the game. The first piayer reaches into the box and

draws two slips and adds the two numbers. Ifthe sum is even, the player wins. Ifthe sum is

odd, the player loses. What is the probability that the first player wins.

t21
@) A game is such that a fair die is rolled respectively until a '6' is obtained.

Find the probability that the game ends by the fourth roll.

Answer t2)

Suppose now tlat the game is such that the same die is rolled repeatedly until two
'6's are obtained. Find the probability that
(i) the game ends on the third roll,
(ii) the game ends on the thtd roll and the sum of the scores is odd.

Answer (i) t1l

(ii) t1l
(c) Ofthe 33 students in a c1ass, 25 own tablet PC and 9 own desktop computers.

It is given that f={ students in the class },
I = { students who own a tablet PC },
B: { students who own a desktop computer } and n(AaB\=x

(i) Express n(A'r', B) in terms ofx.

(ii) Express in set notation { studens who own tablet PC but not desktop computer}.

Answer (i) ....t2)

Answer: ................

Crescent Gids' Sciool 4048t01118
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)', The diagram shows part of the graph of 5(y+3)=ax') +b.r , where a and b are

constants. .T

rhe graph cuts the.r-axis at 
^(-iJ)*. 

,(;,r).
The graph meets the y-axis at the point C.

Find
(i) the value ofa and ofb,
(ii) the coordinates of C
(iii) the coordinates of the minimum point,

(iv) the equation of the line of symmetry,
(v) the area of tringle ABC.

END OF PAPER

Answer (t) a= ........... b= ...........12)

(i, c t1l

(ii,

1'

A

('

(iv)

(v)

tzl

tll
t2)

Crescent Girls'School 2018 Prelim 54 Math P1 ffum over
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CRESCENT GIRLS'SCHOOL
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Graph Paper (l sheet)
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READ THESE INSTRUCTIONS FIRST

Write your name, register numbq and class on all the work you hand in.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer all the questions.

If working is needed for any question it must be shown with the answer.

Omission of essential working will result in loss of marks.
The use ofan approved scientific calculator is expected, where appropriate.
If the degree of accuracy is not specified in the question, and if the answer is not exact, give lhe
answer to three significant figwes. Give answers in degrees to one decimal place.

The use of a scientific calculator is expected, where appropriate.

For r, use either your calculator value or 3.142, unless the question requires the answer in terms of
7t.

At the end ofthe examination, fasten all your work securely together.

The nunrber of marks is given in brackets [ ] at the end of each questioo or part question.

The total of the marks for this paper is 100.

For Examiner's Use

100

This document consists of 13 printed pages
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Compound Interest

Mensuration

Tigonometry

Statistics

sin,4 sinB sin C

o2 : b2 + c2 -2bccosA

409
1

Mathematical Formahe

Totalamount=P(r*#)"

Curved surface area of a cone: rrl

Surface area of a sphere: 4rr2

Volnme of a con e:lrrzh
3

Volume of a sphere : !
3
nr

Area of triangle ,4 BC :)ab sin C

Arc leng& : rd, where I is in radians

Sector area = i 126, where g is in radians

a b

3

c

fufear: S

Crescent Girls' School 2018 Prelim 54 Math P2
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1 (a)

(b) Make t the subject in the formula;r = 2t

Solve the equation j:r--*=,

G, r,'1l-!- Y !-: I-
!r' ", '!sy-'

410
3

Answer all the questions.

k2

2k'+31

t3l

t3l

lzl(c) Simplifo the expression

) A shop sells two flavours of ice-cream, Rum Raisin and Super Chunkies.

Each flavour is sold in cups ofthree different sizes, small, medium and large, and of
different prices. The sales in two successive days are given in the table below.

Saturday Sunday

Size Small Medium Luge Small Medium Large

Cost of ice-cream per

cup
$2.s0 $3.20 $4.50 $2.s0 $3.20 $4.50

Number ofcups of
Rum Raisin sold

t2 t7 8 t4 12 10

Number of cups of
Super Chunkies sold

l8 l5 11 13 2t 16

The information for Saturday's sales can be represented by the matrix,

fi2 ri B\
M = | | and the cost of each flavow for each size can be represented by the makix

(18 ls ru

c=
2.5

3.2 . The information for the Sunday's sales can be represented by a 2 x 3 matrix N.

4.5

Write down the matrix N.

Calculate P: (M + N).

Describe what is represented by the elements in P.

I
CalculateQ=;PC.

2

Describe what is represented by the elements of Q.

Calculate and describe what is represented by the elements op = (t t) fC .

(a)

(b)

(c)

(d)

(e)

(0

t1l
t1l
trl

tzl

tl l
tzl

Crescent Girls' School 2018 Prelim 54 Math P2 [Turn over
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The points ,4, B, C, D lie ot a circle, centre O. N and M are midpoints of l8 and CD
respectively. It is given that ON = OM.
(e) Show that the triargles ABE and DCE are congruent.

O) It is given that lB = 6 cm and ON: (r -l) cm, where r is the radius of the circle.
Find the value ofr.

4 ln the diagram , ABCD is a square whose diagonals are each 2 cm long. Given that O is the

centre ofthe bigger circle and BD and lD are the diameters of the bigger and smaller circle
respectively.
Find the area ofthe shaded region.

A

D

BP-413

t3l

t2l

-4

t4l

B

C

5 The first four terrns in a sequence of numbers, prt pzt pt, pq, . . ., are given below.

Pr=12 + 22 +22 =32

Pz=22 + 32 +62 ='72

h =32 + 42 +122 =132

Pr = 42 + 52 + 202 =212
(a) Write down an expression for p, and show that ps =961.
O) Given that Ao=102+112+ 1;2= k, express /r as a perfect square in terms ofs.
(c) Given that p-=# +(w + l)2 + r2 = 52572 ,find the value of rand of iv.

(d) Show that p,=na +2n3 +3n2 +2n+1 .

Crescent Girls' School 2018 Prelim 54 Math P2

t1l

t1l

12)

t3l

411
4
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6 Answer the whole of this question on a sheet of graph paper.

The variables x and y are connected by the equationl = x + 
7 

- 6.
x

The table below gives some values of.r and the corresponding values ofy.

x 0.5 I 2 3.5 5 6 7 8

v p 2 -0.5 q 0.4 1.1 1 2.88

(a)
(b)

(c)

(d)

(e)

(f)

Pind the values of p and q.

Using a scale of2 cm to represent I unit on each axis, draw the graph of

, =, *Z - 6 for t}te values of .r in the range 0 <.r < 8.
x

Draw the line v = -1r+3.'2
Use your graph to find the;r-coordinate of apoint onth ecrle y=aa!-6 v1

x
which the gradient of the tangent is equal to -0.5.
Find the range ofvalues ofr for which x2 - 6x +7 <2.5x .

By drawing a suitable line on your graph, find the solutions ofthe equation

2x2 -13x +14 = 0 .

tll

t3l

t1l

tzl
12)

t3l

Crescent Girls' School 2018 Prelim 54 Math P2 [Turn over
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(a) Inthe diagram, OARB is a sector of a circle with centre O, radius 12 cm andangle

AOB : 1.2 radians. C is tle cente ofthe circle enclosed inside the sector, OCX is a

straight line and the circle touches the sector at P, Q ar,d R.

A

L 2rad
-&

o

a
12 cm

(i) Show that the radius of the enclosed circle is 4.3305 cm, corect to 4
decimal places.

(ii) Calculate the perimeter of the shaded region POQ.

(b) In the diagram below, ABD, AFG, ACE, BFC al;'d DGE are straight lines.

BI'C is parallel to DGE alr.d DBA is parallel to GC.

AB : 6 cm, BF:3 cm, FC:5 cm and GC: 10 cm.

A

D E

BP-415

lz)
12)

B

J

2
t

t

6

C

(D
(ii)
(iiD

Prove that triangle BFA is similar to triangle CFG.
Calculate GE.
Given the area of triangle I BF is 6.4 cm2, find the area of trapezirm ACGD

Crescent Girls' School 2018 Prelim 54 Math P2

t3l

53

l0
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E Amanda ran the 21km ofa half-marathon race at an average speed of.r kn/h.
(e) Write down, in terms ofr, an expression for the number of hours it took her to

complete the race.
(b) Deborah ran the szrme race at an average speed which is 3km,/h faster than Amanda's

speed. Write down, in terms ofx, an expression for the number of houn which
Deborah took.

(c) Given that the difference between the two times was 20 minutes, write down an

equation in .r and show that it reduces to.r2 + 3, - I 89 = 0 .

(d) Solve the equation x'z + 3x - 189 = 0 , giving your answers corect to
2 decimal places.

(e) Find, in hours and minutes, the time it took Amanda to complete the race.

l/

2'7 cm C

20 cm

M
I

[The volume of tetrahedron = : x base area x height ]
5

The diagram shows a tetrahe&on, VABC, whichhas a horizontal equilateral
triangular base ,4-BC of side 20 cm.
The slant edge of the tetrahedron (VA, VB and VQ Ne each of lengJh 27 cm.
M is the mid-point oflB and the vertical line 7N meets the plane ABC at N
where ,\[y'y' : NC = l:2. Calculate
(a) CM,
(b) the angle of elevatior of V ftom A,
(c) the volume ofthe tetrahedron.

trl

trl

t3l

t2)
ul

9

5I

t2l
t3l
t3l

Crescent Girls' School 2018 Prelim 54 Math P2 [Turn over
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10 In the figure below, the x-intercept and y-intercept of the line lB are -12 and -6
respectively. Both the.r-intercept and /-intercept of the line CD are -10.

A x

-t2 I o

D 10

Find

.r

(a)

o)
(c)

(d)

(e)

t71

l2l

t2)

t2l

the equation of the line AB ar'd CD,

the coordinates ofE,

the area of OCEB,

tle coordinates of F given that point F lies on lB produced swh that AF: FB = 5 :3,

find the coordinates of point G where G is the point on the.r - axis such that OE is
parallel to GD. tzl

Crescent Girls' School 2018 Prelim 54 Math P2
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11 The cumulative fiequency curve below shows the weights ofa sample of 160 boys from a
school when they enter One.

oI)

:

az

(a) Use the graph to find an estimate for
(i) the number of boys whose weight is more than 60kg,
(ii) the median weight,
(iii) the percentage of boys whose weight is less than or equal to 52 kg.

O) The lightest 25% ofthe boys are classified as "slim".
The heaviest 25% ofthe boys are classified as "big-sized".
The remaining boys are classified as "medium".
Find an estimate for

(i) the geatest possible difference in weight between 2 boys classified as "big-
sized",

(ii) the least possible difference between the weight of a boy classified as "slim"
and the weight of a boy classified as "big-sized".

(c) The following box-and-whisker plot shows the distribution ofweights of 160

Secondary One girls from the same school. Compare the data provided and record 2

observations about the distribution of between

tll
trl
tll

t2l

tzl

t2l

I

IT

Crescent Girls' School 2018 Prelim 54 Math P2
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12 Mrs Tan, a mother of two children, saw a newspaper article as shown.

C
Silulac Friso Nan sl6 \lamil

Sineapore 7.05 6.56 7.4-5 6.36 6..1I

It{alavsia 1.92 i.5i r 1(t 4. l3 3.51

Chita ,1.79 5.58 9.06 4.15 .r.00

Pice (in SGD) per 100 granrs offornrula nflk in Siflgapore, !{alatsia atrl China

tzl

t2l

Price of formula milk in Singapore has soared

The average price ofa 9009 tin of formula milk has increased sharply over the last 5 years,

outskipping the price increases of other dairy products and household staples.

The table below shows the price (in SGD) per i00 grams of different brands of formula milk in
year 2012 and 201'l .

Brard
Date Friso Nal s26 \Iatril

Dec 2012 5.71 5.22 5.20 513 4.96

\Iar 1017 7.05 6.56 6.36 6..11

9 o increase
{

h ,13.3

T
24.0 29.2

Crescent Girls' School 2018 Prelim 54 Math P2

Coffee stain was found on the newspaper article covering some of the information.
(e) (i) Calculate the percentage increase in the price of the Similac and Friso

forrnula milk covered by the coffee stain..
(ii) Hence, do you agree with the headline of the newspaper article? Support

your answer with a reason.
A few days later, Mrs Tan saw another article regarding the price of similar brands of
formula milk sold in Singapore, Malaysia and China.

Sirnilac

7.15

On Monday, the Govemment announced it is tightening rules to encourage greater price
competition.
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Upon seeing the article, Mrs Tan intends to purchase some cans of formula milk in China
and ship them back during her holidays.

Mrs Tan did an online research and found the following shipping rate from China to
Singapore by SHIPPER Company.

\\'eight of parcel, -t (kg) Shipping Rate
l" kg 150 &118 follow by

r{ 10 1 _\ ktlBi ks

l0<r<10 35 RMB| kg

20<r<50
50<r{75 21 RMB! kg

75<x< 100 25 r?.r{Ai kg
100<r<:0t) 21 R-n[Bi kg

,Y > 2O0 22 ktlBi kp

The information below shows a can of the 900 g formula milk that Mrs Tan intends to
purchase in China and the online currency conversion.

Mrs Tan intends to spend at most 5$650 for both the formula milk and shipping fee.

(b) Calculate the maximum number of cans of formula milk that Mrs Tan can
buy. tsl

I Shgapore Doltar cqLrals

4.89 Chinese Yuan Renminbi GMB)
Siugaporc Dotlar

4.89 Chinese Yuan Reumir:bi

I

EIID OF PAPER

Crescent Girls' School 2018 Prelim 54 Math P2 [Turn over
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REA.D THESE INSTRUCTIONS FIRST

Wrile your name. register number and dass on all the work you hand in
Write in dark blue or black pen.
Yo.j may use an HB pencil for any diagrams or graphs.
Do nol use slaples, paper clips, highlighters, glue or correc{ion iui( .

AnsY/er all quedions.
lf working is needed for any question it must be shown with the answer.
Omission of essential wo.king will resrlt in loss of marks.
The use ofan appro\€d scientiiic calculator is expected, where appropriate.
lf the degree of accuracy is not specified in the question, and if the ansser is not exact, give the ansver to
three signiicant ,igures. Give ans,wers in degrees to one decimal place.
For r. use either your calculator value oa 3.142. unless the question requires the answs in term s of 7r.

At the end of the examinafion. fagen all your work secure,y together.
The number of marks is given in brackets [ ] at the end of each question or parl questim
The total of the marks for this paper is 80.

For Exam iner's Use

2 4 5 8 I in
Ma rks -n 2

Qn
No. 'tl 12 13 14 15 16 17 18 19 20

Marks
3

Qn
No. 21 22

Total No. of Marks

Marks -4 80

ffum over

Qn
No. 1 t4 -t6 l-,/, 4 -4 4 l-"t

.'-i .-4 -4 4 -4 -4 -4 4 4

4

This docr.rment consists of 15 printed pages and 1 blank page.
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Answer
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16

Qn
No

Qn
No.
I 28 or 30 (a) 320 cm3

@) 30 cm3

(c) 16:1
2 (a) 1:40

ft) 12 : 15:40

3 7.2 days 18

4 O.97O3P < P, decreased

5 60"

6 9,52x10-r8 megaseconds
7 (a) 2't' c (b) -5"C

-2)
4)
t2

-14
(iii)

units

)

l0(a) (i)

(ii)

8 (a) $1812.s0 (b) a.s ft) -r1
2

9 (a) (2-3a+b){2+3a-b)
('b) y'o x7 is divisible by 7

(c) ,(- l(i,10)

10 6) 40 (ii) -4 lla)
11 ,,ZLil

(a) 3ls
o) 2205

l2

l3 (a) 1.6 1.,rn

(b) 0.625 cm2

14 (i) 072',

(ii) 144'
(iii) 072"

l5

depb oiwater br A

de ! of .lllr flr ,

!sE! ofrrld ,or .'

4edi ottirrcr t6,

a ($cca)

t

le)

(b)

v
T.

I

) -l

Crescent Glds'School 4Uatut18
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17

9 secs16

I
(b) 4, =i(n +r)(,,+:)

89 233
(a)

144'

1e(b)

(a)

G)

2
-=
)
671

1296

z0 (a) 13.3 sec , 73.3 sec
(b) 3.75 m/s
(c) 30 sec

z1

22 (1) a-12 , b=24
(i1) c(0,-3)

(iiD (-','i)
(iv) ; = -l
(v) 4.5 utrits2

I I

Crescent Girls'School 2018 Prelim g Math P1 ITurn over
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Name:
T,IARKSCHEI{E

Register No.: Class:

CRESCE'i\iT GIRLS'SCHOOL
SECONDARY FOTIR
PRELIMINARY EXAMINATION 2O1E

IIIATHEMATICS
Paper 2

{{148/02

17 August 2018

2 hours 30 minutes

READ THESE INSTRUCTIONS FIRST

'iVnte your name, register number and class on all the work you iuard in
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

Do not use staples. paper clips, [iiglilighters, glue or conection fluid.

Arswer all the questiors.
If workrng is needed for arry question it mu-st be shown with the answer.
Omission of essential working will result in loss of mar]s.
The use of an approved scientific calculator is expected, where appropriate.
If the degree of accuracy is n(1t specified in the question" and if the answer is not exact, give the
answer to tlree sigmficant figures. Give answers in degrees to one decimal place.

The use ofa scientflc calculatcrr is erpected, w'here appropriate.
For z, u-se either your calculator value or 3.142, unless the question requires the answer rn terms of
it.

At the end of the examination, fasten all your work securely together.
The nurnber of marks is given in brackets [ ] at the end of each question or part question.
The total of the marks for t}is paper is 100.

For Examiner's Use

100

This document consists of 21 printed pages
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Compound Interest

Mefisu/alion

Trigonometr.y

Statistics

sin/ sin B sin C

az: h2 +cz -zbccosA

Mean: Lf/'
Lf

l[ dh e m 6i c d] F ot rrutlae

Total amount: P (r +.*:)"

Cnrved surface area ofa cone: rrl

Snrface area of a spherc : 4rr2

Volume of a cone :!m'h
3

Volume ola sphere - !
3

TIT
3

Area oltriangle l-B C : )ttl "i. -

Arc lengdr: 16. where d is in radians

Sector orea :1r'20. where 0 is in radians2'

o b il

Standard deviation : -(#)Lf

Crescent Girls' School 2018 Prelim S.l Math P2



BP-426

424
J

Answer all the questions.

1 (a) Solve the eqrmti
x t+5

x" -1x- 4 4- x
1 t3l

t3l

t2l

(b) Make r the subject in the formula.x = 2
k2

2k2 +11 
'

(c) Simpli ly the elpression 
1E

ir
rl,,:

v

x

I (a) -1', "r -;- 5

t'-3r-4 4-x
r t +,5

(r- 4Xr + l) 4- x
r .t* 5

-+-=

(x - 4X: + t.t .r- 4

Multiply throughout by (.r-4)(.:+1)

:+(*+5)(x+l) = (:r- 4)(r+1)

,r+12 +6x+5 =11 -3x-4
l0r+9=0

9,-*-
l0

I

1
\11

N,r I

A1

(b)

.tti
ut 2t _ ;;irt,
,2/ 4t2 - k2/2k2+3t2

t2 (k2+ ?-t2, = 4 k2 t2

2kztz+3t2x2_4k2t2

3 a2 x2- 4 k2 t2= -2 kzx2

t'?(3x? -lk'Z)=-2k'a'

M1

NI1

Al (No maks if + is not
shown)

Crescent Girls' School 1018 Prclim 54 Math P2 [Turn over
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I

(c) r;t; T

fit_
! s-, -'

l3
v' y t'

=-^-+-! r 3v-'
tt

I

u' ;' Jv
: j-- / :- Y ---:-

-tx, I,
I

3yt

Ml - indices ofvariables correct

A1
ti

I6

Crescent Girls' School 2018 Prelim S4Math P2
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A shop se1ls two flavours ofice-cream, Rurn Raisin and Super Chunkies.

Each flavour is soldin cr,ps of ttree diflerent sizes, small, medium and large, ald of different
prices. The sales in two successive days are given in the table be1ow.

Saturday Sunday

Size Snrall [{ediun l.arge Snrall \{ediun [,arge

Cosl of ice-crezrm per

cup
q, in $3.20 s.1.50 {.) sn ql ?n s4.50

Number ofcups of
Rum Raisin sold

8 12 l0

Number olcups of
Super Churfties sold

l8 l5 1l I3 2t 16

The information for Saturday's sales can be represerrled by the malrix,

/12 17 8)
ift = | . I and the cost of each flavour for each size can be represenled by the malrix(r8 15 r ll

2.5

c= -r- L , Ihe information for the Sunday's sales cau be represented by a 2 r 3 rnatrir N

4.5

(e) Write dov'n rhe matrix N.

(b) Calculate P: (M"f N).

(c) Describe whal is represented by the elements in P.

!(d) CalculaleQ = -Pg .

2

(e) Describe wlrat is represenled by the elemenls of Q.
(f) Calculate and describe what is represented by the elements ofn = (1 l)PC.

tu
trl
tll
t2l

tll
I2t

(a)

o)

(c)

t2

2l

1J6.6

314.2

P=

n ={'ta
'\13

l0

l6

SLes

I
26 29 18

3t 36 27

BI

€Flavours Bl

(d)

Total number of cups of Rum Raisin and Srper
Chr.nikies ice-cream ofdifferent sizes sold on Saturday
and Sunday.

I
Q= - PtC')

B1

M1

AI

1

2

f l 19.4\
=l--- l €Fhvours

I r 57.1]

(e) The average surn received ftorn tlrc sales of each
flavour ofice-cream on Sahrday and Swrday.

Crescent Gids' School 2018 kelim 54 Mali P2
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6

. .(zrs s\(r) n=(r r) _:ii l=(ss:)
\3142)

It represents the total amt collected from the sales of
all flavous and eup sizes ofice-cream on Sah.uday and
Sunday.

B1

B1

D
3

(

-7
B

t3l

t2l

(a) ZABE = IDCE (angles rn the same seggnent)

..'BAE = ZCDE (angles in the same segment)

oN -oM@ilai
.'. Ats =CD (eSral chords, equidistant from cente)

...MBE=MCE (ASA)

(b) oB2 =oN'?+NB'z

12 =32 +(r-7)'
12 =9+r'-Zr+7
2r =10
r=5cm

M2 - All 3 reasoff are
correctly given
Ml - Any 2 correct reasons
are given

A1 - congruenry statement

M1

Crescent Girls'School 2018 Prelim 34 Math P2

A1

The pohts l, 3, C, D lie on a circle, centre O. iy' and M are midpoints oflB and CD
respectively. It is given that ON = OM.
(a) Show that the triangles,4Bf and DCE are congguent.
(b) It is gir.en that lB : 6 cm and ON: (.r -l) crrl where r is the radius of the circle.

Find the value of r.
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4 In tlre diagram , AtsCD is a square whose diagonals are each 2 cm 1ong. Given that O is the

cenhe of the bigger circle and 3D and,4D are the diameters of the bigger and smaller circle

respectively.

Find tire area ofthe shaded region.

D

t4l

A

C

By $ttngoras' theorem

AD = J, = Radiusof small"oa"=4
2

tuea orsemi-circ r": +r(+')= 
a 

or 0 7853e cm2

Area of sesment * : ilf $ - rin;t = L - ! or 0.2853e cm2

Area ofshaded r egirllr: L -0.28539: 0.500 cm2(3s0

M1

M1

MI

A1
-or
2

The first four terms in a sequence of nrrnbers, pt, p2, h, p4, ..., are g1ven below.

Pt=12 + 22 +2? =32

pz=21 + 32 +62 =7?

h=3? + 42 +122 =13'?

Po=42 + 5? +2Oz =212
(a) Write down an expression for p, ard show tllat p5 = 961 .

O) Given tlat pro =10'z+112+ s2 = /r, express t as a perfect square in terms ofs
(') Given that p,=wz +(w + 1)2 + 12 = 5257: ,findttrevalue of randofw.

tll
ul
tzl

[Turn overCrescent Girls' School ?018 Prelim 54 Matr P2
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(O Show that po=na+2n1 +3n'+2n+7

BP-431

[3]

(a)

(b)

(c)

B1

B1

B1

Ps=52+62+301
=25+36+900
= 961

75=(s+l)'
r = 5256

v<n+l)=5256

= 72x73

w-72

(d) p, =n'z+(n + 1)'+[a(z +l)]':

= n' + n' + za+l + (n')(a +l)2

- 2n' +2n+7+ n'(rr' +zn+l)
= 2n2 +2n+7+ n' +2n' +n2

- no +2n3 +3n2 +Zn+l

AI

\'I t

\41

AI

6 Ans:wer the *tole of thls question on a sheet of graph paper.

The variables .x and .r are connected by the equation , = , * L - u
x

The table below gives some values of-r and the corresponding values ofy

x 0.5 I 2 35 ) 6

.v p 7 -0.5 q 0.4 2 2.88

(a) Find the valures ofp and q
(b) Usirg a scale of 2 cm to represent I rrrit on each axis, draw the graph of

,7

| =x+--6 for the values of .x in the range 0 < "r ( 8.
x-

I(c) Draw the line y=-^r'3.
2

(O Use your graph to find the .r-coordin:ate of a point on the cupe t: *+ 1- 6 at
x

which the gradient of the tangent is equal to - 0.5.
(e) Find the range of values of r for which:: - 6x + 7 < 2.5x .

(f) By &awhg a suitable line on your graph, find the solutions of the equation

2xz -L3x+74= O .

tll

t3l

tll

L2l

t2l

2018Prelim S4 Matl P2

A1 both correct answer

t3l

(a) P=8'5

s=45
Crescqrt Girls' School

8

7 | 8
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(b) !

430
9

+-

C'6

(d) x = 2.15t0.2

(e) x2 -6x+1 <2.5x
7x-6+-32.5
x

0.9(t0.1) <.r < 7.6(t0.1)

(D 2l -Bx+14=o

."+1-6.5 =ox

,*Z- o = o.s
x

'Y = 0'5

Daw Y = 0'5 on the graPh

.r= 0.6 + 0.1

= 5.910.1

(7 576. 2 s) -

Pl - correctly plotted points'
N{l smootb neal .+ labelltc curve
Ml - Labelled axis and correct scale

\{l

NIl

Al - both correct answer

M1

\,{1

A1 - both correct answer

0 8I

Crescent Girls' School 2018 Prelim 54 Math P2 [Turn olrr
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(o.sz4, 2-s)

(d) tMll
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(a) Inthe diagrarl OIRB is a sector ofa circle with cenhe O, radius 12 cm and angle

AOB: 1.2 radiars. C is the cente of t}e circle enclosed inside the sectol @rR iS a

shaight iine and ttre circle touches the seotor atP, p andR.

A

l.?rad R

o

a
l? cm B

() Show that the radius ofthe enclosed circle is 4.3305 cm, correct to 4
decimal places.

0D Calculde the paimeta of the slra& d rqirl POQ.

(b) In the diagran below, ABD, AFG, ACE, BFC and DGE are straight lines.

SJqC is parallet tD DGE dtd DBA is parallel to GC.

AB = 6 cm, BF =3 cm, FC =J cm and GC= l0 cm.

A

6

t31

tzl

t2l
t2I
t31

D

(D

TD
(iiD

I

Prove that triangle 8&l is similar to triangle CFG.
Calculate GE.
Given the a'ea of triargle,43.F is 6.4 cm2, frnd the ara of trpezhtm ACGD.

F
G

(i) Letrbe the radius ofthe enclosed circle
In LCOP,

Cresced Gids' school 2018 Prelim S-1 N{ath P2

C
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l0
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... CPSmU.O=-
ac

f

12-r M1

A1

rsin0.6 + r = 12sh 0.6

12 sir0.6r=-
sin0.6 + I

.'. /= 4.3305 cm (4 dp) (shown)

1t 1t(i\ lpco:27r_- -: -1.2:x.- 1.2=1.9415rad-22
41305

In ACOP. tan0.6 : -:=-'oP
AP = 6.3298 ctt : OQ

M1

M1

AI

M 1 - both reasons ae
c orrcct

AI

M1

AI

(bXD

Perimeter of shaded region ::, 

;j:;? 
+ (4.3305) 0.e415)

ry 2l.l cm (3sfl

IBFA= lCl'G (verncally opposite angles)

z-4BF = IGCF (altemate angles)

.'. ABFI is similar to LC:FG

+ = 
-Y 

(LABC issimilar to A/DE)AD DE
68

(b)(ii)

6+10
6

8+ GE
o

16 8+GE

8+cE = 
8 tl6

6

cr'=13! crn
3

Crescart Girls' School
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t2

-9!- 
= 
BL 

laABC issimilar to accE)BA AB
til 6

10

GE=

6
M1

t:1 cm
3

A1

N{t

(b)(iii)
a

Arca of AABC --!v Area of AABF
3

8
= _x 6.4

3

=17! cm' Ml
15

I
Area of trapezium ,1ggp - =(CG 

+ r{.D) x perpendicr:lar distance Lom CG tt', AD'2
I

Area of triangle,{3 C = +(AB) xryryendicular distance from CG to AD" 7'
Area of trapezium ACGD --"O*rO

Area of t:riangle,4.Bc AB

Area of bapeaurn ACGD =Y#rfi *
= 74.0 crn, (3s0 Ai

Crestart Girls' School 2018 Prelim 54 Math P2
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E Ama:rda ran the 2lkm of a hallmarathon race at an average speed of.r 1cmh.

(a) Write dow& in terms ofr, an e4pression for the mnnber of hours it took her to
complete the race.

(b) Deborah ran the same race at an average speed which is 3km4r faster than Amanda's
speed Write dowr! in terms ofr, an expression for the nwnber of hours which
Deborah took.

(c) Given that the difference between the two times was 20 mimtres, write down an

equation in x and show that it reduces to.r2 + 3x - 1 89 = 0 .

(di Solve the equation .r' + 3x- 189 = 0 , giving your answers corect to
2 decimal places.

(e) Find, ir hours and minr,rtes, the trme it took Amanda to complete the race.

(a)
q =21m

x
(b) 21 AI

T2 hr

tu

I1l

t3l

t2l
IU

AI

(c)
Tl

2l
x x+3 3

Zl(x+3)-2lx I

r(r+3) 3

.r +Jl=Jx0-J
;rr +3r-189 = 0

(O .x'? + 3.r- 189 = 0

_3t

(shown)

3'? - 40X-189)

.r+ 3

-20"60
2t ltl

MI

A1

2

t=12.33 (!2dp)

;r = -15.33 (rejected)

Time taken = 2l
12.33

= I 1r 42 min-s

N,{ I

or r = -15 33 (2dp) A1

,rr

(e)

Crescflt Gids' School 2018 Prelim 34 Math P2 [Turn over
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9 v

27 c

20 cm

A IM

[The volurne of tetahedron = !x base area > height ]
3

The diagram shows a tetrairedrorL VABC,whtchhasa horizontal equilateral
biargrnar base .{,BC of side 20 cm.
The slant edge of the tehatre&on (V4, W afiI/C) are each of length 2 7 unr.

Mis tre mid-point of,{8.andthe vertical line l4y'meets the plane .irJrL' * N
where 4.4/ :.AIC = 1 : 2. Calculate
(a) CM,

O) the .angle of elevation of tr ftorn l,
(c) the volurne ofthe tetrahedron.

2

3

3

t
t
t

(a) CM'=CR - tVB' (g,thagoras Theorem)

= 202 -102

= 300

Ch{ = 17 .3 cm (3sf.1

(b)

(c) W =VAsin ZVAN

=27sn64.68

- 24.4 cm

Volwne of tehahe&cn = fx Area of base xtr?il
3

.,,I1

AI

M1

M1

A1

= 1, 
[i*zo"zosin 

6orJx2a'ao6

M1

M1

= 1410 cm3

Cresce'f Grls' School 201 8 Prelim 54 Matlr P2

A1

AN'1 = Ai{') + MN? ($niragoras Theorem)

ir 12

= lo'+1ifi 7 320)j

=ll.546cm

"* r-vAN =11 
546

z7

Ztt4M --64.7o (.ldp)
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10 In the fignre below, the x-intercept andT.intercept ofthe line l.B axe -12 auitd -6
respectively. Both the .x-intercept and y-intercept of the line CD are -10.

v

A C x

-t2 I

D 10

tho equation of the line AB and CD,

the coordinates ofE,

the area of OCEB,

the coordinates ofF given that point F lies onlS produced such that -4F: F8 = 5 : 3,

find the coordinates ofpoint G where G is the point on the x - axis such that OE'is
parallel to GD.

o

Find

(a)

(b)

(c)

(d)

(e)

t21

t2)

121

tzt

t2)

-6-0 1
Gradient of the line lB(a)

0 - (-12)

I
Equation of the line,{8: v =-;x - 6

z

Gradient ofthe lneCD= -I0-0 -1
0 - (-10)

Equation of the line CD: y = -.1- 1 g

(b) I

A1

A1

y=--x-'2
Y=-r-10
(l)-(2)
;r=-8
v=-2

6 (l)

(2)

M1

Coordinates of I: = (-8, -2)

Crescent Gids' Schcnl 2 0 1 8 Prelim S1 MattL P2
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(c)

(o A.F 5

FB3
Usrng sim
tl2-x

0 -.r
a

0-y
4-v 3

-Y = -15
Coordinates of ,r, = (18,-15)

(e) Let the coordinates of G be ( /< , 0 )
0-(-2) _ 0-(-lo)
o-(-8) t-0
1 

= 
l0

4k
k=40
Coordinates of C = t40.0)

OR
OE=*Gn

437

16

Area of OCEB = tuea of ACDO - tuea of AEBD
1t

=:x10x10-'x4.o822
= 34 rmits?

M1

AI

triangles,ilar

5

J
18

5

AI

A1

\1

\

MI

AI

(-B\ i -ft \I 1=nl I
(-2 / t.-ro,!

2 = -10m
I

5

-8 - -mk
k-40

CoordmatesofG-(40,0)

Crescsrt Gids' School 2018 Prelim 54 Math P2
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11 The curnulative &equency cune trelorv shows tle weights of a saiple of 160 boys Aom a
school when they enler Secondffy One.

(a) Use the grryh to fird an e$imate for
(l) ihe number of boys whose weight is more than 60kg
(tl) the median rpeight"
(lt) tl:e percedage of bcys whce weiglrr is less than o, equal to 52 kg.

(b) The lightest 25% ofthe boys are classifed as "slim".
The heaviest 25% of the boys ae classifled as "big-sized' .

The remaining boys are classified as *mediurn".

Find ar estirnde for
0) ille greatest possible differerrce in weiglrt between 2 bols classified as "big-

sized",

Gi) the least possible difference betrveen the weight of a boy classified as "slim"
md the weigli of aboy classified as "big-sized'.

(c) The folloring box-ard-whisker plot shows the distribUion of weights of 160
Secondary One girls ftom the sarne school. Comp€re the dataprovided ard record 2
observaliorn abt'rut the distriburion of between

BP-440

t21

t2l

121

q)

Q

Z

tiI
lij
I ll

I

I

I
I

I

54 o'l303 D' t5 t6 06 5? 5-

l',1
rI

Crescsnt Girls' School 2018 Prelim S.l Math P?
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1r (a) (i) Number of boys whose weight is more than 60[9 : {!.

(il) median weight: 56 kg.

(tiD 
Percentage of boys $/hose weight < 52 kc : j1, 

t oor,a
160

= 27 .5o/o

B1

B1

B1

(b) (D Based on distribr:tion ofnumber of bo)s

Greatest possible difference = 75 -60

(i0 Based on dishibution of weight

Least possible difference = 60-51.5

= 8.,skg

(c) Median weight ofgirls lorver fran boys; girls are lighter;
For boys, Q: - Qr:8.,skg. For girls. Qr - tlr = 12 kg; cirls'weight has more
variation.

\.{1

.{1

\f1
{l

,31

12 Mrs Tan, a mother oftwo children, sarv a nervspErer article as shown

Coffee stain was found on the newspaper article coverirg some of the information
(a) (i) Calcr:late the percentage rncrease in the price olthe Similac and Friso

formula milk c overed by the coffee shin .

(ii) Hence, do you agree with the headline ofthe newspaper article? Support
your ansrver with a reason.

Price of formula milk in Singapore has soared

The average price of a 9009 tin ,,-rf formula milk has incteased sharply over tlte la-st 5 years,
outstrippiag the price increases ofother dairy products and household staples.

On Monday, fie Governnent armounced it is tightening rules to encourage greater price
competition.

The table below shows the price (in SGD) per 100 grams ofdifferent brantls of formula milk in
year 2Ol2 and 2017 .

Brand
Date Similac Friso Nal S:6 I{amil

Dec l0l2 -i.71 5.21 i.:0 s. li .1.96

Mar 1017 7.05 6,56 7. jts 6.36 6..t I

o i 'inerease

{
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A few days 1ater, Mrs Tan saw another article regarding the price of similar brands of
formr:Ia milk sold in Singapore, Malaysia and Ctrina.

Corur
Siruilac Friso Nau sl6 llaurii

Silgapore 7.0-i 6.56 7.JS 6.-16 6.-11

Nlalavsia -1.91 ,i.5-l .1.19 +. 1-1 3.5 t

ChLra 1.79 5.58 9.06 -l l5 1.00

h'ice. fin SGD) per 100 grans ofJonnulo milk itt Singapore, Malaysid axl Chtua.

Upcn seeing the article, I{rs Tan intends to ptnchase sorrc cans of formula milk in China
and ship thern back during her holidals.

Mrs Tan did an online research and fornd the foilowrg ship,ping ra& from Chtla to
Srngapore by SHIPPER Cornpany.

Weight of parcel, x (kg)
Shipping Rate

li kg 150 rRlIS follow by

r S 10 75 RMBIkg
35 Rl/Ar kg

20<r<-50 3l i.UBi kg

50 <r < 75 27 RMBIkg
75<.r< 100 25 Rir'al kg

100<x<200 24 R_t{Btkg

x>100 22 RA.{B| kg

The infomation below shows a can of fie 900 g formula milk that Mrs Tan intends to
purchase in China and the online currency conversion

Irdrs Tan intends to spend at most 5$650 for both the formula milk and shipping fee.

(b) Calculate the maximum number of cans of formula milk that \ilrs Tan can
bry.

BP-442

I Siogapon Dollar cquals

4.89 Chinese Yuan Renminbi RMB)
Singaporc Doliar

{.89 Chinese Yuan Renminbi

I
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7.05-5.7t
Porcentage increase of Similac=-x 100%

5.71

= 23.5%

(ii)

5$650=4.89x650
= 3178.50 RMB

Let r be the number of can of milk powder

B1

B1

MI

M I -accep if students use
equatior

N{1

A1

M1

M l-accept f students use

equdion

Percentage increas6 611hs p;se = 
6'5!;:2x 

166o/o
5.22

=25.'l%

Mean ofpercentage increase * 
23'5+ 25'7 + 43'3+ 74'0 + 29 '7

5

=29.14o/o

Agree. Bl
as the mean ofpercerfrage increase is greater than 29% q,hich is much higher
than prioe increase of general lood corsurnption items. Bl
(accept any logical answer)

o)

( e00r'1 . ., r* ro
t 1000 l

[*o'). uro
Ilmo,

4.25 x 4.89x9xr+150 +35

M1

187.4425t + 31.5x < 3028.50
218.54251 5 3078.50

x s 13.857
x : I 3 tins of lormula milk

Shpping rate of
150 RMB: 5$30.675
35 RMB - S$7.157

Let * be the number ofcan of mrlk powder.

4.25 x 9r x+ 30.675 + 7.1 51

h,t 1

44.6913x S 519-325
x I 13.857
.r = 13 fins of formula milk

N4l
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A1

Or worlong in term of Singapore Dollar

I


