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CHIJ St Nicholas Girls' School 2018 Preliminary Examination Mathematics Paper I

1 (a) Given xt =90 , find the value of:r.

Answer

(b) simplify !*+3y 9y'

tll

ttlAnswer

2 Factorise 2p-2q- p2 + pq.

Answer t2)

., Write as a single ftaction in its simplest fo.rn ,^ 
5',, - +' (3-,r)- x-3

Answer 12)
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(a) On the Venn diagram, shade the region which represents l' 0 ,8.

t1l
(b) Given that P is a subset of p, simplify (P U O)'.

You may use the space below to help in your investigation.

Answer (P U g)':. .. ............ tll

5 A shuttle bus is due to arrive at the ABC station at a certain time every moming.

The numbers ofminutes by which the bus was late on ten successive days are shown

below.

30-2-384105-49

(a) Explain the meaning of the number '-2' in the list of numbers of minutes.

Answer

....... t 1l

(b) Find the mean number of minutes by which the bus was late

Answer......-....... . .. .... tll
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6 Given that p is a positive integer,

(a) write down expressions for the next two even numbers after 2fu - l).

Answer and

(b) (i) find, in its simplest form, an expression for the sum of the squares of these

three even numbers,

Answer

(ii) explain why this sum is a multiple of 4.

Answer

t1l

l2l

t1l

7 (a) Express 40 and 138 as the product of their prime factors.

Answer40: ......., 138: l)1

t1l

(b) Hence, find the smallest positive integer /r such that 138ft is divisible by 40.

Answer smallesl positive integer [ =
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8 A wooden cube with side 8 cm is cut into two-centimetre cubes.

A11 ofthe two-centimetre cubes are then arranged to form a cuboid with height greater

than 8 cm.
The perimeter of the top of the cuboid is 36 cm.

Find the height ofthe cuboid.

Answer cm [2]

9 A map is drawn to a scale of 1 : 40 000.

(a) This scale can be expressed as 1 cm represents ,, km.

Find n.

Answern-..-.

(b) The distance between a seaport and an airport on the map is 60 cm.

Find the actual distance, in kilometres, between the seaport and the airport.

Answer ....... -......... -

(c) A bus depot has an actual area of 8 km2.

Find the area, in square centimetres, ofthe bus depot on the map.

Answer...-..

.. km tll
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I0 (a) Fynn deposited Srn into an account that paid a compound interest of 1.85% per

annum. He made no other deposits or withdrawals for tlree years.

At the end of tlree years, he had $2509.26 in his account.

Find the value ofzr, giving your answer correct to the nearest dollar.

Answer m .........t2]

O) Fynn withdrew all his money from the bank and used 30% of it to buy a watch.

Subsequently he sold the watch for a profit of 60%.

Find the selling price ofthe watch.

Answer$-..... ....121

11 The diagram shows a frustum obtained by removing a small pyramid with height half of
that ofthe original pyramid.

[A frustum is a portion of a pyramid that is left after a smaller pyramid is removed from
the top.l

Find the ratio of the volume of the frustum to the volume of the original pyramid.

Answer l2l
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12 (a) Express 3x2 -l?:c in the form 3l(x + a)'? + bl.

@) Write down the smallest value of 3x2 -l2x .

Answer

Ansv,er

tzl

t1l

13 Cooking oil is sold in two sizes:

$4.80 for each 2 kg-bottle

$6.95 for each 3 kg-bottle

Which bottle gives the better value?

You must show your calculations.

Answer The kg-bottle gives the better value. [2]

CHIJ SNGS Prelimirary Examinations 2018 - Matheoatics 4048/01
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14 The graph shows the temperature, in'C, ofthe water in a hot water tank after the heater

is switched on for z minutes.

r( c)

30

20

l0

203040m (minutes)

Use the graph to frnd

(a) the increase in temperature ofthe heater when it is switched on for 20 minutes,

Answer

(b) an equation for 7in terms ofrn.

Answer

40

"c tll

t1l

15 The distance between the poin ts M (k,7) and N (9, ,t) is J70- .

Given that t > 10, find the value of t.

Answer k = t3l
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16 The table shows some corresponding values of;r andy ofthe equation ofa line.

(a) Find the equation of the 1ine.

Answer

(b) Hence find tle value of a and ofD.

Answer a :..............., b :

t2l

t2)

.I I 0 b 3

v 2 a 0 -18

t7 18 cm 2r

30 cm

A

ln ttangle ABD, AB = 24 cm, BD = 18 cm,lD = 30 cm. .BD is produced to C.

(a) Explain why argle ABD is a right angle.

Answer

(b) Write down the value of cos ^1-4DC.

Answer

C

24

t1l
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In the diagram, P, p, R, Sand 7 are points on the circumference of a circle.

Angle TQP :70 o 
and angle Z.tR : 154 '.

(a) Find angle PT,R.

Give a reason for each step of your working.

Answer angle PTR ............. t3l

(b) There is a point I on the same side of PI as point -R. Angle TAP : 90' .

Determine ifpoint I lies on the circumference ofthe circle, inside or outside the

circle.
Justifo your answer.

Answer Point I lies the circle because ...........

a

l8

-R

s

T

t1l
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X D

C

(a) In the diagram, BA = BC, angle ABE : angle CBD and angle BEC: argle BDA.

Explain why trian gles ABD and CBE are congnrent.

Answer

E

A

D

t2)

@) Given frrrther that angle ABE: angle BEC, what type of quadrilateral is ABCE ?

Justifr your answer.

Answer Quadilateral ABCE is a

lzl
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20 The table shows the number ofpeople in goups of 1, 2, 3 and 4 people who aftended a

travel fair exhibition during a two-hour period.

No. ofpeople in each group 1 2 3 4

No. of groups z0 94 85 26

Find

(a) the total number of people who attended t}re exhibition during the two-hour period,

Answer

(b) the median number of people per group,

Answer

(c) the percentage of groups with at least 2 people.

Answer

t1l

tll

%l1l
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A surfing brand's logo consists of 3 waves.

Each wave is made up of a quadrant with a semicircle removed.

(a) Find the perimeter of the logo in terms of r.

Answer

The logo is drawn aod then cut from a piece of fabric measuring 3r cm by r cm.

@) Given that the area of the remaining fabric is 16.4 cm2, find the value of r.

Answer r =

r

cm [3]

CHU SNGS Prelimioary Examinatior$ 20 1 8 - Matiematics 4048/0 I

t3l



BP -237

235
15

22,4 is the point (-4, 1 1). The position vecr". "t, * [t;)
-+

(a) Express Bl as a column vector.

,_)
(b) Calculate l,4B I

;: (:) and D is the point (0, d).

Answer

Answer

Answer

units [1]

tll

t1l

(c) (D
-+

Find the column vector OC .

-+ -+
(ii) If -Bl is parailel to CD, find the value of d.

Answer d - t3l
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B

2a+3c

A

4a
4c

o

OABC is a quadrilateral.
-+ --) -)
OA:4a, OC:4c, and AB:2t+3c.
CQ: QB:2:3.

(a) Write each of the following in terms of a and c.

Give your answers in thet simplest form.

(i)

(iD

0

C

-)
oQ

Answer

Answer

tll

CHU SNGS Prelininary Examinations 2018 - Mathematics 4048/01
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@) Use your answer to part (a) (ii) to explain why AB is parallel to OQ.

Answer

(c) Find

(i) OQ: AB,

Answer

(iD
Areaof tiangleOAB
Area of trerirgle OQB '

Answer

(iii) Areaof tiasgleOQC
Area of triangle OBC 

'

Answer

tll

trl

t1l

.t1l
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24 The diagram below shows a scale drawing oft:iargle ABC.

Answer (a), (b), (c)

North

t
I

Scale: 1 cm to l0 m

.t 1l

t1l

t3l

B

C

(a) Measure the bearing of B fiom C.

Answer.......

Points l, B and C are on the ground and a WiFi router is placed at B.

The WiFi router's signal can reach a distance of up to 42 m.

(b) Construct the range of the WiFi signal from the WiFi router at .8.

(c) Stacia is curently at C and starts walking along a path that is equidistant to ,4 C
and BC.
She stops at a point that is equidistant froml and B.

(0 Locate this point by construction and label it S.

(iD Hence state if Stacia is able to receive the Wifi sigrral at S, giving a reason

for your answer.

Answer Stacia is to receive the Wifi sigral at S,

CHU SNGS Preliminary Examinations 20 I 8 - Matiematics 4048/0 1
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k-hI (a) lt is given that 12-::-.- 3h-k

3

(i) Find the positive value ofi when k:2h.

(ii) Express & in terms of lr.

(b) Solve the equation 'i.i=,

tll

t3l

t3l

t21

t3l

(c) Solve these simultaneous equations
x+4Y+3:0,

5x-2y-29-0.
) <- 'l-2

(d) simprify ' l^ i ^t-x

2 (a) The interior angles ofa hexagon are

(2x + l7)o, (3x - 4)', (2x + 49)", (.r+ 40)', (-r- 17f, (3x - 25)'.

Find the smallest exterior angle.

(b) The areas of the two similar octagons are25 cmz and 576 cm2.

The length of the sides of the octagons are x cm and 7 cm.

Find the two possible values ofr.

t3l

t3l
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3 A group ofvolunteers pack goodie bags for the residents ofa nursing home.
The table shows the contents of one of each type of goodie bag.

Bag Tlpe
P a R

Number of buns 5 3 4
Number of toothbrushes 2 I 2

Number of packets of Milo 2 3 2

Number ofpackets of coffee 1 2 7

This information can be represented by the matrix A -

There are 20 bags of tlpe P, 30 bags of type Q and 10 bags oftype R.

(a) (t) Represent the numbers ofthe three types ofgoodie bags in a 3x1 column
matrix B.

(ii) Evaluate the matrix C : AB.

(iii) Stat€ what the elements ofC represent.

O) A bun costs $1.

A toothbrush costs $ L50.

A packet of Milo costs $6.40.

A packet of coffee costs $5.60.

The elements of the matrix E, where E : DA, represent the costs, in dollars,

of each bag ofP, of p and of jt respectively.

(i) Write down the matrix D

(ii) Evaluate the matrix E.

(c) Evaluate the matrix F = EB.

(d) State what the element(s) ofF represent.

t1l

t2)

t1l

t1l

t1l

tll

tll
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4 The first four terms in a sequence of numbers are given below.

7r:f ag :9

T2:22+12:16

ft:32 1 16 :25

T4:4 + 20:36

(a) Find 7s.

O) Find an expression, in terms of z, for the nth term, T, , of the sequence.

(c) Trand,Tp+t are consecutive terms in the sequence.

Find and simplifu an expression, in temls ofp, for Tp*r - Tp .

(d) Explain why two consecutive terms ofthe sequence cannot have a differance

of less than 7.

t1l

t2)

12)

t1l

5

D

The diagram shows a circle IBCD, centre O and radius 4 cm

COD is a diameter of the circle.

Angle ABD : 1 6' and angle .B CD : 56'

(a) Find the reflex ar.gle DOB.

O) Flr:,d ansle AOB.

(c) Find the shaded area.

t2)

tzl
t4l
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6 Answer the whole of this question on a sheet of graph paper.

A ball was thrown from the top of a building.
The height, lr metres, of the ball above ground level , seconds after it was thrown was

measured every second.

Some corresponding values of t and /r are given in the table below.

I 0 I 2 3 4 5 6 7

h 210 250 2s0 237 206 155 84 0

(a) Using a scale of2 cmto represent I second, draw a horizontal t-axis for0< t<7.
Using a scale of4 cm to represent 100 metres, draw a verticai ft-axis for
0<&s300.

On your axes, plot the points given in the table and join them with a smooth
curve l3t

tll

(c) Use your graph to estimate

(r) the maximum height of the ball,

(ii) the time taken for the ball to reach its maximum height.

t1l

t1l

(d) (D By drawing a tangent, find the gradient ofthe curve at (4,206). l2l
(ii) Use your answer in (dXi) to explain what was happening to the ball at t: 4.

trl

CHU SNGS Prcliminary Examinations 2018 - Mathematics 4048/02
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7 (t) A shopkeeper mixed 30 kg of Brand I tea" which he bought at $32 per kg,
with 20 kg ofBrand B tea, which he bought at $35 per kg.

He sold all the mixture at $40 per kg.

Determine whether the shopkeeper made a gain or loss from this transaction.
Show yotr working clearly.

It was found that 2 packets were damaged and had to be thrown away.
Mrs Tan then sold each ofthe remaining packets of coffee for $2 more than
what she had paid for.

(ii) Write down an expression, in terms of x, for the total sum received from the
sale ofthe packets ofcoffee. tll

(iii) Given that Mrs Tan made a profit of $99 from the sale of the packets of
coffee, form an equation in .x and show that it reduces to

tzl

(b) Mrs Tan bought some packets ofcoffee for $800. Each packet ofcoffee costs $:r.

(i) Write down an expression, in terms of :r, for the number of packets of
coffee bought. trl

2*+103x-1600=0.

(iv) Solve the equation 2x'?+103x-1600=0.

(v) Find the number ofpackets ofcoffee sold.

t3l

t3l

trl
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The diagram shows a solid cone of radius 12 cm and height ft cm cut from a solid

cylindrical steel block ofthe same radius and height.

(a)

(b)

(c)

The cylinder has a volume of 4320n cm3. Find the value offt. 12)

Find the total surface area ofthe cone. i3]

After the cone is cut from the steel block, the remaining steel is melted down and

made into a solid sphere.

(i) Find the radius ofthe sphere. t3l
(ii) Find the surface area ofthe sphere. tll

t2

0.9 km
B

D

The diagram shows four towns l, B, C and D on a piece of horizontal land.
ABCD is a trapezium.

AB = 0.9 krn, AD = 1.2 km and angle BAD: 150".

(a) Calculate the distance between Town -B and Town D. 121

(b) Calculate the value of angle .BDC. t21

(c) A tower is standing at Town B.

The greatest angle ofelevation ofthe top of the tower, 7, from the path CD is 18'.

Find the height of the tower in metres. t3l

A
9

C

150'

CHIJ SNGS Preliminary E,sminatiols 2018 - MatheDatics 4048/02
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10 (a) A chicken farrner fed 15 new-bom chicks with a new variety of grain.

The stem-andleaf diagram shows the weight gains ofthe chicks after three weeks.

9

Key 37 | 8 means 378 grams

Find the median weight gain.

Find the interquartile range.

Calculate

(a) the mean of the weigbt gain,

(b) the standard deviation.

37
38
39
40
4l
42
43

6

7

9
5

3

9
7

8

I
0
2
8

5

9

(D

(iD

(iiD

t1l

t2)

Chicks fed on the standard variety of grain had weight gains after three weeks.

The mean of tlese weight gains was 392 grams while the standard deviation was
12 grams.

(c) State briefly how the new variety of grain compares to the standard
variety. I2l

(b) Box I contains 6 red cards,4 blue cards and 2 green cards.
Box .R contains 3 red cards and 5 blue cards.

tll
t2l

t2)

A card is drawn at random from Box ,4 and put into Box B.
Next, a card is draum at random from Box -8.

(D Draw a tree diagram to show the probabilities ofthe possible outcomes

(iD Find, as a fiaction in its simplest form, the probability that

(a) two green cards are drawn,

(b) neitler oftlre cards is green,

(c) the two cards are of different colours.

tll

tll

t2)
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11 Country Xproduced 3 million tomes of waste in 2017. The infographic below shows
more information on the waste produced and the waste management of Country X.

lEages fiom: htqrs:/lvs.tr.dreaasti!:1e.comlillusratiorrdump&rcl.html.
hths:,'/u.*ll,..mewr.goy.ss/tooicnandfi ll

(a) Given that the density of waste is 125 kg/m3 and 1 tonne = 1000 kg, calculate the
volume of waste, in m3, that was incinerated in 2017.
Give your answer in standard form. t3l

The landfill used by Country Xhas a total capacity of42 000 000 m3.
By the end of 2017, 30% of the landfill has already been used.
A news article claims it will take another 32 years before the landfill is completely used.

(b) Is the news article correct?
Justify your decision with calculations. t6l

(c) State one assumption you made in your calculations in (b)

Waste M€naqement of Country X

rlll

Ashes produced from
incinerators, together
with non-incinerable
waste, are sent to

landfill.

Landfill
lncinerable waste

is sent to
incinerators. Waste
turns to ashes and
volume of waste is
reduced by 90%.

CHll SNGS Prelimilary ExamhatioDs 2018 - Matieriatics 4048/02
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1 (a) Given :rt =90 , find the value ofx,

f:eo
.f :1
t:l Al

(b) slmplify !-+3y ey

Answer........-.. . ... ....-tl]

Answ"r trl

-, *' x
lb) 

-+ -
'' 3v 9v"

x' 9y'
3y )t

1*y AI

2 Factorise 2p-2q- p'1+ pq .

2p-2q-p?+pq
- z(.p-q)- p(p-q) Ml

=(p-q)(2-p) er

.4n-rw er [2]

3

5rl
(3 -r)' x -3

- -. 
t*,,r- 

' ^ Bl fbr3-:r:-(:-3)
(,-3)" x-3
5r-r+3
, ^ ',2(I_J'

4t +3=- Or
(I-JJ

4r*1 er
{3- z)'

Write as a single frachon in ils simplest [on, -Jt-- I -' (3-r)' '-3

Answer t2l

CEII SNGS 
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4 (a) On the Verm dagram, shade the region which represents A' {)P

(b) Given that P is a subset of p, slmpUfy (f U 9)'
You may use the space below to help in your investigation.

tll

tnner (P U Q'|: tll

5 A shuttle bus is due to arrive at the ABC station at 09 30 daily

The nrunbers of minutes by whrch the bus was late on ten successive days are shown
beloq'.

30-2-384105-49

(a) Explain the meaning of the rnrmber '-2' in the ljst of nurnbers of minr-rtes

Ansu,er....

The number ' 2' mears tlre bus was early by 2 mimrtes

(b) Fhd the meal number of mimrtes by which the br:s was late

(a)
- ?0,r=::=3min Al

10

t1l

An-rwer . . -

CmJ SNGS Prelimitrary Exarnillatiols 2018 'Mathematics 4048,01
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6 Given thatp is a positive integer,

(a) write down expressions for the next two even numbers after 2(p - l)
2p and?p+ 2 or 2(p + l) Al

5

Answer

(b) (i) fin4 in its simplest form, an expression for the sum of fie sqrnres of tlese
three even rnrmbers,

(zp - z)' + (z p)' + (2 p + z)'

:4p2 -8?+4+49'?+4f +8p+4 Ml fdlow thn-r

=12p2 +8 Al

Anrwer t2l

Answer

(ii) explair why this sum is a multiple of 4.

.......t..2p1.:.p 
=.t(3p11_.?), 

!r9{,-.S ttrg.srun has a factor of 4,tris

.........T:a',s- t1,:. 1rr.iL :. gd-d4:..911:...... . ..

OR 4(3p2 + 2) is a multiple of 4.
tll

and . .... . ... ... .. []

7 (a) Express 40 and 138 as a product of therr prime factors

40 --23 x5 Al

138=2x3x23 Al

Answer 10 - . 138 -

(b) Hence, find the smallest positive integer ft such that 138,t is divisible by,10.

l38t 7x3x23xk
4A 23x5

k--22x5

=20 A1

Answer smalle$. positive integer t:

l2l

tll

CHL SNGS PrdiBinary Examinations 2018 - Mathematics 4046,01 ITurn over
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8 .d,woodEn cube with side 8 cm is cut into two-centimehe cubes.

Al1 of the ts/o-centirnetre cubes are then ananged to form a cuboid with height greater

tlnn 8 cm.

The pe.rirneter of the top of the cuboid is 36 cm.

Fhd the height ofthe cuboid.

Total volune:83 :512 cm3

Total rurmber ofcubes : 43 : 64 cubes

Breadh ofcuboid: 2 cm

kingft of cuboid : 16 cm

Height of cuboid : 512+2+16

:16cm

B1 for breadth or length

B1 fo height

Ansrer ..

9 A nnp is drawn to a scale of I : 40 000.

(a) This scale can be expressed as I cm represents z km.

I :40000
I cm : 0.4 km
n:0.4 Al

Answer n:
(b) The distance between a seaport and an airport on the map is 60 cm.

Find the achral distance, in kilometes, between the seaport and airport.

0.4 x 60:24km A1

,4nst, er

(c) A bus depot has an actua1 areaofS kmz.

Find the area" in square centimetres, of the bus depot on the map

1 crnZ : 0.16 kn2 B l

Answer

....t11

km [1]

Ctr SNGS PreliEi[ary Examinatiotrs 2018 - Mathemati cs 4048,01

cmz [z]
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cm [2]
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10 (a) Fynn deposited $rll into an acoount that paid a oorrpound interest of 1 .859i, per
armurn. He made no other deposits or withtlrawals for ttree years.

At the end ofthree years, he tlad $2509.26 rn his account.

Find the value ofm, giving your arswer correct to tle nearest dollar.

zsos zo =,, Ir * 
i 85)

| 100,
BI

m:$7374.994..

n : $237 5 3lawest dollar) Al
A^swer m . t2]

(b) Fynn withdrew alltus money from the bank and rsed 30% ofit to buy a n'atch
Subsequently he sold the watch for a profit of60%.

Find [re selLing price ofthe watch.

2509.26x0.3 Ml
:$752.778

=$1204.44 (2 dp.) Al

Ans*br $ l2l
11 The diagram shows a frustum obtained by removing a srnall plramid with heiglrt half of

tbat ofthe original pyramid.

[A frustum is a portion of a pyamid frat is left after a smaLler pyarnid is removed &om
the top.l

Find the ratio of the volume of the frustum to the volume of tle origiaal pyramid.

Answer . ..... t2l

,,|

I
2

l3 Bl for cube

8= 1:l :1
8

n*r^='-*
Z,t
8
7:8 81

V- 1

cm SNCS Prdioioary ExamioalioDs 2018 - Matiemati cs ,+046101 ITurn over
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12 (a) Express 3x'-1.2x intlreform llQ+Q'+l)

t2l

til

Answer

Answer

(b) Write down the smallest value of 3x' -l2x .

(a) 3xL -l2x
ar)

2)'-4

=3(r-
= r (('-

B 1 for factor 3

)u,

(b)- 12 Ar

13 Cooking oil is sold in two sizes:

$4.80 for each 2 kg bonle

$6.95 for each 3 kg bottle

Which bottle gives the better value?

You musl show your calculations.

Answer'flte

.1 i
-i - Sl.+tl ner ls
(r 9i'_' 

= $1.1." Prr kS

I hc ik*t lrrrttle sircs llrc hcttcr valuc

81 for either

81 for answer

Bl for either

81 for answer

kg-bottle gives the better value. [2]

2 
= o.qlaree... ks ner $

4.80

3 
= o.+ltOS+... ks oer $

6.95

The 3kg bottle gives the better value

OR

CHL SNGS Preliminar,v Examinadons 2018 - Matiematics 40.18/01
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1{ The graph shows the temperature, 7 
o 

C, ofthe water in a hot water tank a.fter the heater

is switched on for n minutes.

r("c)

10

3

1

20

0 (min)

Use the graph to fmd

(a) the increase in temperature ofthe heater when it is switched on for 20 minutes,

(a) 10 "C .A1

Answer

1 03040m

(b) an equation for I in terms of nr

Ans-^er ..

'c [1]

.... I11

b)r=zo+ !n AI

u--m[-IEEIIIIE

I
I

15 The distance between the point s l.{ (k,7) and N (9.f) is J20

Given that t > 10. find the value oft.

Answerk=.... .. t3l

(k-9)'1+(7 -k)' = Jn B1

r' -18t+81+ 49 -l4k + k2 = 2-a

2h' -32k+1lo =o
k? -16k + 55 =o
(r-5xr-1D=0
k.=5 or k=11
(NA)

[,{ I
DA1

For factorising

CHU SNCS Preliminary Emminatic,ils 20 I 8 - Matrematics 4048/0 I [Turn over
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16 The table shows some conespondiag vaiues of .r andy of tlre equation of aline.

(a) Find the equabon of the line.
2=-5(-1)+c
,"c:-3
Y = -51-3

AI

Artrwer

(b) Hence find tlre values of a and i.

a=-3 Al

t:- 1 Al
5

-18-2m=- =-5M1
3-(-D

y=-5x+c

Answer a = b

121

t2l

.;r 1 t.) b 3

v 2 a 0 -18

17 C

24 cm
30 cm

A

lt ttangle ABD, ,48 :24 crry BD - 18 crn" AD - 30 crn. BD is produced to C

(a) Explain why ul$e ABD is a right angle.

D

(,tB)z+ (BD)'z:242 + l8z
:900
: (30)'
= (AD)z

(b) Wnte down cos ADC.

c6 /ADC : - cx /ADB

183
A130s

argle ABD :90" by Pythagoras Theuem Al

Answer .. . .. - .,. . tll

I1lAn*vwer

CEL SNGS Prdiminary E\amilatioos 2018 - Mathematics 4O48l01
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In the diagram, P, fl R, S and 7 are points on the circumference of a circle

Angle TQP : 70' and angle fSR : 154 ".

(a) Find angie PZR.
Give a reason for each step of your working.

ZTPR =I8A' - Z75lt (Zs in opp segrnent are supp)

:180" -154" Ml

= 26'

IPRT : ZTQP = 70" (zs in same segrnent) Ml

/.PTR : 180"-70'-26" (l sum of A) (can don't see this reason)

:840 A1

Answer ang,le P?R .............t31

(b) There is a point I on the same side of PI as point R. Angle Z4P : 90o.

Detennine if point .4 lies on the sircumference ofthe circle, inside or outside the
circle. Justify your answer.

Answer Point,4 lies
inside

.. .. .. . the circle because ..........

if-4 lies on the circumference, ZTAP :70" (Zs in the same segnent). and since

Z.TAP :90o > 70o, ,4 lies inside the circle. A1

a
18

P

,9

T

CHU SNGS Preliminary Examinations 2018 - Mathematics 4048/01 [Turn over
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19

D

(a) In the diagram, BA : BC, angle ABE: angle CBD and angle BEC - an$e BDA.

Explain why triangles,4BD and CBE are congruent.

Answer .

I2l
(b) Given further that m,gle ABE : angle BEC , u,ha type of quadril aleral is ABCE ?

Justify your answer.

l9(b) ABCE is a trapezium. Al

,4-B is paralfel to CE'because altemate angles, as anfl,e ABE and angle BEC, are equal. Al

Answer ABCE is a .. L2)

E

A

B

l9(a) L4BE = ZCBD (givetl.)

IABE + Z.EBD: ZCBD + /EBD

...LABD: ZCBE

I.BDA: Z-BEC (gven)

BA : BC (gSven) Ml for any correct two conditions

A43D = ACBE'(AAS) A1
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20 The table shosvs the number ofpeople in grorrys of 1,2,3 and 4 people who attended a

tavel fair exhibition aluring atwo -hour pedod

No. of people in each group 2 3 4

No. of prours 94 85 26

Find

(a) the total number of people who attended the exhibition during the two-hour period

(a) 20 + 2x94 + 3x85 +4x26
:567 A1

A &ver -.......-. .tu
(b) the median number of people per group,

o) 225 groups in total, 1 13s group is the mrddle
Medan is 2 people per group AI

Answer

(c) the percentage ofgroups with at least 2 people,

tll

Answer L1l

(c) Total groups : 20 + 94 + 85 + 26 :225
205 groups with at least 2 people.

205 
*looo/o

225

: qlonor 91.1 %(to 3 s.f.)
9

AI

CHI] SNGSPrdimitrdy Examinafiotrs 20lE . Mafiremaflcs 4048,i01 [Turn over
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r cln

," cm

A surfmg brand's logo consists of3 waves.

Each wave is made up of a quadrant with a semicircle rernoved.
(a) Find the perimeter of the logo in terms of r.

,|

Arc lenglh of quadranl : :(2xtlxr)
4'
1V

2

Arc length of serni-circle

B1

1

2
2or r!,) Bl no / wrong unil, -1 per paryr

TT

2

'('+)
16.4 Ml1 for atempt to factorise

3

16.1
, r is positive

3 r-fr
8

r: 3.00 (to 3 s.f.) Al cannot '3'

Perimeter : 3

= 3(rr + r) cm 81
or' (3;ir + 3r ) cm

1
n\_t
s)

t6.4 Mli for atempt to factorise
3

16.4
, r is positive

J 1-'!
8

r : 3.00 (to 3 s.f.) AI cannot '3'

nr ,lr
-+-+r22

Answer ... -. -......,.,,...,.,,.,,.,. cm [3]

The logo is drawn and then cut from a piece of fabric measuring 3r cm by r cm.

(b) Given that the area of the remaining fabric is 16.4 cm2. hnd the value of r.

Area of logo = 3
ll
42 "[;)']

: :1nfcm2 Bl
8

zl-1#:rc.+
8

M 1 { for attempting to factorise

16.4
, where r ){ , r : 3.00 (to 3 s.f.) A1r

Answer r :
3-1)8)

t31

CHU SNG S Preliminar-v Exaninations 2 01 8 - Mathemat cs 40 48/0 I
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22 I is the poirt (-4, I 1). The posit", "*t* "f 
B is (T)

asa vector.

tll

p1 calcrnate l.d i

o) t4:t4: -14)'z+7'
: J245 :15.7 units (3 s.f) A1

Attslet' units [1]--) /o)
ac = 

loJ 
and D is fte Poirr (0, a).

-)
Find the colunn vector OC

BA arallel to CD , find the value ofd.is
-)

Answer . .t1l

t3l

If

Answerd:...

-+
A4

-4
11

\ (ro\ (-r+\
i_lt:tt) U) lz.l A1

(a)

(o)
OC-OB=l 1

( 6,)

fo\ flo\(r=l l+l I

\6/ (4/
fr o): 
[,oJ

AI

G)

(in)

- 10h: - t4
h=1_

5

L ra - ,ot:,5'
d- l0:5, d:t5

),[[

BA:hCD

)(i:)l
-t4

7

0

d

-10h
h(.d-n)

M1

MI

A1

canbea:lif
7

-+ -)
hBA- CD

CIlIr SNCS 
"rdirDinary 

DxaminatioN 2018 " M.ftemalics 4048,61 [Turn over
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2n + 3:c

A

4a
4c

O

OABC :s a quadrilateral-
-+ -+ --t
OA= 4* (tr,:4., an-d AB : 2a - 3c.

CQ:QB:2:3.

(a) Write each of tlte follbli,ing in terms of a and c.

Give your answers in their simplest form.

(D

16

23

-+
BC

.....ti1

(ii)
--,
oa.

BA+ AO +OC

--- Ai+1- oA)+ d
:-2a-3c-4a+rlc
:-6a+c

BC

CHII SIiGS Preliminar.vlliamirations 20i8 - Mathematcs d0.18,&l
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Answer -.......... . . . .tll
(b) Use yonr answer to part (a) (if) to explain why AB is parzllel to OQ. -

(c) Find

(D oQ: AB, 6:5

Answer ...... ..... .. .-.... ..-- --. lU

. .tu

(it)
Atea of tnugleOAB

Area of triangle OQB '

Area r:f llriartde OQC

AreaoftuiangleO8C'

Answer........... . ......... tl]

Answer.......... . ..... t1l

(D o2:N+ gq
7-:4c+ =CB'5

:12 u* ]! 
" 

o, 6 (2, * 3") o,555

(6a - c)
2:4c+ -
5

(b)
@

6
(!2a + 3c)

5

da 6

5
AB

Hence lB is parallel to OQ .

A1

5

6

(iii)

(l{II SNos?telirDinary EEaminalions 2018 - Mathernatics 4048O1 [TUfn OVef
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24 The diagram below shows a scale drawing of triangle,,lBC.

Answcr (a), (b), (c)

Nortb

Sceh: I cm to l0 r

s
B

c

Answer l"1t

Points l, B and C are on the ground and a WiFi router is placed at B

The WiFi rotder's signal can reach a distance of up to 42 m.

(a) Construct the range of the WiFi signal from the WiFi router at B.

(b) Stacia is cunenfly at C and starts walkirg along a path that is equidistad to lC
and BC.
She stops at a point that is equidistant from .4 and B.

(D Locate tlis point by corstruction and label it S

(ii) Hence state if Stacia is abie to receive the Wrfi sigrnl at S, giving a reason

for -vour answer.

t1t

t3l

Answer Stacia is .. to recieve the Wifi signal at S,
because

she is withil the 42 m radius circular regiorq cente at the roder positon at B.

. Ill

circle A1

(c) (i) argle bisector Al
Perp. bisector A1
label S A1

hnperfect -1 mark

able

CEU SNGS Pretiminary Xxminatioos 2018 . Mathemalics 4048,t01
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CIIIJ St Nicholas Girls' School 2018 Pretiminary Examinaflon Matherntics Paper 2
Answers

I ta)(r)3 (ri)r=t!?';!) @)x=2.::={ (c)x-S,y--z (A2,-7*
(lrft) " l-r

2 (a) 19o o) 7.46 ,33.6

3 (a) (t)

(b)

(")
(d)

r 20\

lrltt
\ 10.,

(ii)

(iii) The elements ofC represent the @Q!g@ of burs. of toothbrushes, of
packets of Milo anal ofpackets ofcoffee respeotrvely, needed to pack g[ the
bags.

G) 0 1.5 6.4 s.6) (ii) (26.4 34.s 36.6)

0e4r)
The element in F represents the &!E!g[ in dollars for packing the goodie

bags.

4 (a) 49 (b) n2+4n+4 (c) 2p+5

)

o

(d) As the difference betrveen two consecutive terms is (.2p + 5), andp is a

poStive integer, the smallest difference is 2(l) + 5, wtuch is 7. Hence the

difference cannot be less than 7.

(a) 248" O) s0' (c) 45.3 cm2

(b) &-rntercept represents the height of the buildirg is 210 m.

(c) (i) 255 m (ii) l.s s

(d) (D -36.8 (ii)The ball is falling at a speed of 36.8 m /s

(a) Cost per kg $33.20 < $40 , Crain7

iDo !!9 (ii)
x

I (x +z) (iv) 12.s, - 6a (v) 62
'(

800

x

6

9

(a) 30 (b) 167ocm? (c) (D lz.ecm (ii) 2100 cm'z

(a) 2"03 kn (b) 17.?" (c) 195 m

f23o)
lrnl
ltr l

Itro.J

CEL SNGS PrelimiBaryExamia0ricos 2!18 - Malhematics 4048O2 [TUfn oVef
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10 (a) (i) 403 grams (ii) 29 grams (iii)(a) 405.2 grams (b) l7.l grams
(a) (iii) G) As 392 < 405.3, chicks had mcre weight gain when fed with the new

variety ofgrain.
As 12 < 1 7.1 , the weiglrt gain ftom the new variety of grain shows more
spread in the results.

10 (b) (0 riirrala rull (ci 2""54 ',6 " 54

Boxl 4 Box,B
R

5

9
B

G
R

B

G

R

B

G

6

B

l2

9x106 ml

Nq the news article is inccrrect.
(with working to show it takes less than 32 yrs)
(l possible solution is the waste prduced per year will take only 19.6 years

before the landfill is completely used)
Possible arswers:

e Amormt of incinerated and non-incinerable waste remairs the same every
year

. The percentage breakdown of wa-ste remains tlte same every year.

3t
4 o

t)

9

-3

G

,

ll (a)

o)

(.)

CEL SNGS Preli8iory Ikamitrati@s 2018 - Matt€oatics 4048ro2
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'+hI (a) It is Eiven that i = a' 3h-k
(D Find the positive vafue of hwhen k:2h.

(ii) Express kur terms of &,

(b) Solve the eouation 1!*!=z'4.x
(c) Solve these simultaneous equations

t + 4Y+ 3:0,
5x-2y-29:0.

2 - 5x-']. xz(.1| Srmr}htv
1- r'

tll

131

t3I

121

t3l

1(a) (Dh 2h+ h

h

3h-(!t)
3h

h
h:3

A1

No liactron

group Iike terms

. k+h
ll|f h=-

3h-k
k+n : h(3h-k)
k+h :3h2 -hk
k+hk = 3h'?-h
k(t+h):3h')-h

hl.3h-1)
(t+i)

3h'? -h
(l + /r)

(b) 3rl
4x
3i +4

2

2
4x

3x'-8x+4=0
3x'?-8x+4=0
(r-2)(3x -2\ =o
x=2. x-!

M1

B1

A1

single ftaction

(c) r+4y+3:0..... (1)

5t-2y-29 = 0 (2)

(i)^5, 5.r + 20y + 15 : 0
(3) - (2), 22y + 44: 0
:.Y=-2, x=5

/1)
M1

AI
(.d) 2-5x-7xz {2-7t)(t+t)

1-/J
2-7x

(t-r)(t+r)

1-r

B1, BI

Ai

for each factorisation

CEL SN GS Prd imtu{y Exami[.li ca s 201 8 - Mahemati cs ,1048102 ITurn over
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(a) The interior angles ofa hexagon are

(2*+ 17)", (3r- O, (2r + 49)', (r + 40)o, (r- 17), (3*- 2!o

Find the smallest exterior angle.

(b) The areas of the two similar octagons are 25 cmz and 576 cm2
The length ofthe sides of the octagons are x cm and 7 cm.

Find the two possible values of .r.

l3l

t3J

(a) zum ofinteriu angles: l2*+ 60
12r+60:(6-2),180

lza:'720 - 60
660

t2
:55

smallest exterior angle
: 180o - largest interior angle

= l80o - (3x55-4)o
: 1800 - 1610
: I90

Ml/

Mt/

A1

o) .x

7

I

t2st-
\ sta
5

j=u
.'.x=1 46 or l.]1

24,ffr
7 125
x24
75

1
.'. x = 33.6 or 33:

5

N.,I I

AI

A1

Either sq rt

Cm SI,IGS PrdiraiErry nxaeilali oos 201 I . M attemdi cs 4048 rcz
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3 A group ofvolunteers pack goodie bags for the residents of a ninsing home.
The table shows the contents ofone of each type ofgoodie bag.

Bag Tn:e
P O R

Number ofburs 5 ., 4

Number of toothbrushes 1 2

Number of packets of Milo z 3

Number of packets ofcoffee 1 2 3

This hformation cal be represented by the matrix A :

There are 20 bags of tlpe P, 30 bags of tpe p and 10 bags of type R.
(a) (D Represent the numbers of the tlree types ofgoodie bagsin a 3xI column

matixB.

(iD Evaluate the matrix C : AB

(iii) State what the elements ofC represent

(b) Abwrcosts$1.
A toothbnrsh costs S I .50.

A packet of Milo costs $6.40.

A packet of coflee costs $5.60

The elements of the matix E, where E : DA, represent the costs, in dollars,
ofeach bag of P, of Q and of-R respectively.

O Write down the matrix D.

(il) Evaluate the matrix E.

(c) Evaluate the matrix F : EB.

(d) State what the elemen(s) ofF represent-

53 4

2t2
232
123

tll

t2l

tlt

trl
tU

t1l

l,l t

CHL SN GS ?rel iminrry Examinsti olr s 2018 - Mathematics 4048/02 [Turn over
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3(a) /20\
*:l.o I

[,oJ
G) B1

(a) P O

3

I
3

2

R

5

,
2

1

4

2

2

3

7A

30

10

P

O
D

(i1) C:

234

90

150

110

lb*
ltoothtrush

I r,rilo

J coffee

ur{

A1

(a) (iii)The elements of C represent the !g[3!gg4q@ ofbws, of
toothtnrsles, of packets of Milo and of packets ol coffee
respectivela needed to pack g[ rhe bags.

A1

accept 'no
packet'

(b) (0 D: (1 1.5 6.4 5.6) A1 accept 6.40,
5.60

(b)

(iD E: BTB
(1 r50

Milo

6.40

mffee

5 60)

P o
34.9

R

36.6(26.4
AI

accept
26.40,
34.90,36.60

(c)
PQR

(26.4 34.e 36.6)

IU

30

10

P

o
R

F:

= (1e41) A1

camot
1940,
carnot
($1e41)

(d) The element of F represenb the !g@!ggg[ rn dollars of all the

!94qg needed to pack A!ll1g.g4!9!3g! altogether.

OR

The element in F represents tle &l$Lryl in dollars for packiry
the goodie bags.

AI

CEIf SN GS Preliminary Exsmittati ans 201 E - Ma6ematj cs.4048102
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4 The fust foru terms in a seqrcnce ofnunbers are givenbelow.

\:12 1g :9

Tz:22 + l?:16

Ts :32 + 16 :25

T4:42+zo-36

(a) Find/s.

O) Find an expressioq in terms of n, for the zth term, Z, , of the sequence.

(c) ?p atdTp + t are corsecr.tive terms in the se(uence.

Find and simpli$r an expressiorq in terms ofp, for T p" - T

(d) Explain why two corsecutive terms of the sequence cannot have a difference

ofless tlnn 7.

IU

L2)

L2l

ul

a\a) T5-52+24-72-49 AI acceptjust 49

o) T": (n + 2)z

or T^: i + 4(n + l)
:772+ln+4

Al+
AI

I mark for (rr2),
I mark for perfect

or 1 mark for z2 or (z * 1)
I mark for perfect

(c I Ty+t-Ty:(P+3)z -@+2)'z
:@'+6p+9)-Q*+4p+4)

=2P't 5

OI

Tp*t-To: (gt + Dz+ 4@+2) - p2- 4p- 4
:2p + 5

N41

AI
or

M1

AI

I mark t'cr (p + 3)z or {p + 2f

I mark fcn arswer

I mark fcn
(p+1)z+4b+2)-p2-4p-4

(d) As the difference between two corsecufive
terms is (2p + !, andp is a positive integer; the

smallest difference is
2(1) + 5, which is 7. Hence the difference

camot be less than 7.
A1

CHII SNGS ?rel irrlindy Xxami[ati {os 201 8 " Mathematics 4048.02 [Turn over
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The diagram shows a citcle ABCD, centre O and radius 4 cm.

COD is a diameter of the circle.

Anele A-BD : 16" and angle BCD : 56'

(a) Find the reflex an gle DOB.

O) Find angle.,{O3.

G) Find the shaded area.

t2l

12)

t4l

s(a) ILDB =2x56" =112" (Zarlhe ceitre:21at circunf)
rcflex an$e ZDAB-360' -11f

= 248"

N4i

AI

(b) ZDOA=2x16"
=32'(l at centre:2x Z atcircumls

L40B--ttx -3t
= 80'

\11

A1
(C)

Area of ADOB

1
(4)

2
sinl12"

2

-- 7.417 cmz

Area of L.4OB

1
(4)'sinso"

2

= 7.878 an2

Total area :34.627 +7.417 +ll.L7O-7.878
: 45.3 cnf

M1

M1

\{1

A1

1 mark for either
sector,

I mark for either
area of triangle

1 mark for either
segment
I mark for total
area

CHU SNGS ?reliminary e\amirations 2C 18 - Mafiematics .1048102
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6 Answer the whole of this question on a sheet of graph paper.

A ball was tlrown from the top of a building.
The height, i mehes, ofthe ball above grormd 1evel , seoonds after it was throu'n was

measured every second

Some oonespondirg values of r and & are given in the table below

t 0 I I 3 t l 6 7

h 210 250 250 217 )06 155 84 0

(a) Using a scale of2 crn to represent 1 second &aw a horizontal ,-axis for 0 <, S 7

Using a scale of 4 cm to represent 100 metes, &aw a vertical A-axs for
0<lr<300.

(b)
(c)

(d)

On your axes, plot the points given in the table andjoin thenr with a smooth curve.

t3t
Explain what the lz-intercept of the curve repres;nt.;. tl l
Use your graph to estimate

(D the maximum height of the ball, tll
(ii) the tjme taken for the ball to reach its maximurn height. tl I
(i) By &awing a tangen! find the gradient ofthe curve at (4, 206). l2l
(il) Use your arswer in (d)(i) to explain what was happening to the ball at r : 4.

tll

CEL SNGS Prd imitrary Xxamitrati m s 201 8 - Mathemaf cs 4o48,O2 [Turn over
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(a) Scale + label axis Bl
Plottirg coordinates Bl
Drawirg a smooth curve B I:+

hil ltreigli h'
\..

(b) i-intercept represents the height of
the burlding is 2 10 m.
or The h-htercept is the height of
the burlding A1

I T

i

iT

I
I

I

I II

I

:
I

i
i

-t-;l'I'
F-'I

1-'

3

t-t. (*

a

I,-t

I
!I

-

7

H I
I

IN

I
Iat a ta,it I

0

;.i

ti
,,1

1

(c) (i) ma:iinrum height
: 2.55 m

(ii) time taken : L5 s

AI
AI

(d) (i) Dranrng tangent at x : (4, 206) Bl
-. t25sa(tent : 

-' 3.4
: -36.8 A1

(ii) The ball is fallfurg at a speed of 36.8 m /s. Al

CEII SN GS Prel imiD6], Examin ati ots 2C 1 8 - M alherBati cs 4048,02
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7 (a)

273
ll

A shopkeeper mixed 30 kg of Brandl tea" which he bought at $32 per kg,

with 20 kg of Brand B tea" which he bought at $35 per kg.

He sold all tlre mixtrue at $40 per kg.

Determine whether tfu shopkeeper made a gain or loss from this hansaction.
Show your working clearly. t2l

O) Mrs Tan bought some packets of coffee for $800. Each packet of coffee costs $r.
(l) Write down aa expression, il terms of x, for the number of packets of

coffeebought. tll
It was found that 2 packets were damaged and had to be tlrown away.
Mrs Tan then sold each of the ranaining packets of coffee for $2 more than what
she had paid for.
(iD Write down an e>qpressio4 in terms of:, for the total surn received ftom the

sale ofthe packets of cofl'ee. tll
(iit) Gven that Mrs Tan made a profit of $99 from the sale of the packets of

coffee, form an equation in: and show that it reduces to
2:r'2+103.r-1600 =0 . t3l

(iv) Solve the equation 2x'?+l03x-1600=0 . t3l
(v) Find the munber ofpackets of coffee so1d. tll

N{I

AI

(a) 30x 32 + 20x35

30+20
$33.20 perkg

$33.20 < $40
.'.Gain

Altemative method
For 50 kg, cost is S 1660

Selling price is $2000

$16@ <$2000

method for finding
cost per kg of
mrxure

Arswer of 'gain'

o) _.. 8000)-
x

A1

(i, 800 
^

x
(x+2)

A1

(ii, 800 ,) (r + 2)- 800 = ee
I

8oo + 
16oo 

- 2r- 4-8oo = 99
x

l9 - z'-ro:= o
x

-2.r2 -103.ir+1600=0
2x2 +l}3t 1600 = 0

N{1

N{1

B1

(iv) 2*2 +103r- 1600 = 0

(2"r- 2s)(x+ 6a)= 0

:. x = 12.5, x=-64

MI
DAl,DAI

( ) 8oo -z :ez
12.5

AI
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t2

E l.

hcm

The diagram shows a sold cone ofradius 12 cm and height i cm cut ftom a solid
cylindrical steel block of the same radius and height.
(a) The cylinder has a volume of4320z cmr. Findthe value ofi. 12)
(b) Find the total snface area ofthe cone. L3l
(c) After the cone is crt from the steel block, the remaining steel is melted down and

made into a soiid sphere.
(D Find tre radus of tre sphere. t3l
(D Find the surface area of the sphere. tll

B1

AI units overall - 1

12 cm

8(a) N12)'?h=432on

p9 :3s
IM

o) SlarLt height

2'?+302

- Jta44
- 32.3 i cm

Total surface area

=r(12)'z +d\2)(3\31)
- tozo cmz (3 s.0

M1./

M1
AI

(c)(i) Voh:rne of remaining steel

:432Otc-!a
3

: 2880n cml

(u')ro or 2a (tD'z(:o)

1rr'= 2880r
3

r3 = 2160

r = 12.9 cm (3 s.0

MI

B1{

AI
(i, Surface area of sphere

= 4n(12.92)z

x 2 09'7.6
:2I00 cm2 (3 s.f) A1

CEF SNGS Preliminary Examirafi ons 201 8 - M atiemati cs 404 8/02
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l3

A 0.9km B

1.2 km

D

The diagram shows four towns .4, B, C and D on a piece ofhorizontal land.
A-BCD ts a trapezium.
AB:O.gk:m,AD = 1.2 km and argle BAD = 150".
(a) Calculate the dislance between Town B and Town D. l2l
(b) Calculale the value of angle BDC. l2l
(c) A tower is standing at Town B.

The greatest angle ofelevalion ofthe top ofthe tower, T from thepath LD is 18".

Find the height ofthe tower in metres. t3l

C

150"

e(a) BD' =(0.9)'z +(1 .\'1 -2O.r0.2) cos l5o"

BD:2.0299
:2.03 km (3 s.f.)

\{r

A1

(b) sin L4-BD slzl50o

1.2 2.0299

srnL4BD
1.2sin150"

2.0299
ZABD = t7.r9"

: 17.2' (to I d.p.)
tBDC = ZABD (alt Zs, A-B llDC)

- 17.2

lvt h/

A1

accept no
menlion of
angle property

(c) l,et the shortest distance from.B to CD be d km.
s

2.0299
d:0.5999 tun

l,et x m be the height of the tovver.

' : rur, 18'
0.5999

x : 0.5999 tan 18'
: 0.1949 km
:195m(to3s.f.)

M1./

B11

AI

CHIJ SNGS Preliminary Exaninations 2018 - Mathernatics 40.18/02 [Turn over
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10 (a) A chicken farmer fed 15 new-bom chicks with a new variety ofgrain.

The stem-and-leaf diagram shows the weight gairs of the chicks after thLree weeks.

6

7

o

5
J
9
7

8

I
0
a

8

5

9

37
38
39
40
41

42
43

9

Key 37 | 8 means 378 grams

(i) Frnd ftre median weigfu gain.
(lf) Find the interquartile range.
(iii) Calculate

(a) the mean of the weight gain,
(b) the standard deviation

Chicks fed on the standard variety of grain had weight gains after tluee weels.
The mean of these weight gains was 392 grams while the standard deviation i 2
grams.

(c) State briefly how the new variety of graia compares to the standard
variety.

tU
t2l

t1l
L2l

t2l

l0 (a) (i) mediar weight gain: 403 grams A1

(ii) interquartile range : 419 - 390
: 29 glams

M1
A1

. 6078
(111)(a) mean werght gatrF 

-
: 405 2 grams A1

(iii)@) standard deviatron : 2.167 210 / 6078 )r
l 15 jl5

: 17.135 538 .

: 17.1 garns ( to 3 s.f.)

M1

A1

f;i)(c) 392 < 405.3, chicks had more weight gain

when fed wift the new variety ofgrain

12 < 17 .1, the weight garn ftom tlrc new

variety of grain shows more spread / more

variation / less corsislent resrhs.

A1

AI
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l5

(b) Box-4 contains 6 red cmds, 4 blue cards and 2 green car&.
Box B contarrs 3 red cards and 5 blue cards.
A oard is &awn at random from Box.4 and put into Box B.

Nexl a card is drawn aJ random ftom Box B.
(0 Draw a tee diagram to show the probabilities of the possible outcomes. [2]
(iD Find as a ftactior in its simplest form, the probability that

(a) two green cards are &awn,
(b) neither ofthe cards is green,
(c) the two cards are of diflerent colours.

tu
t1l
t2t

l0(b) (r)
Box B

BoxA
R

B

G

R

B

G

R

B

G

4

9
(

t
R

9
6

I 3

4 () (i

t2 D '.)

l

t)

c)

I
9

G
)

I

()

A1

Ai

I mark for
6 42
t2 '12 

12

(fracnors can be in
lowest terms too)

I mark for the prob

of the &aws from

Box 8-

100) 2t(lr)(a)P(GG)=lr.tot

1

l1
69

54
A1

645(ii)fb) P(neither is Gl - -:- + - ='12 126
AI

(ii)(c) P(different coloul = plgB'; + P(BB') + P(GG')
6 5 43 28:-v 

--L -X- 
J 

-, -t2 9 r29 tzg
58

108

29

54

M1

AI

I mark for
any of the P(RR),
P(BB',), P(GG)
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11 Country.Y produced 3 million tonnes of rvaste in 2017. The infographic below shows
more fuformation on the waste duced and the waste man ement of Count X.

lmagesfrom'htro. q .rq'. d-redn.un r . on'llluinahm ',lunruank k htrnl-
htn6. .$a' Eretq rov {t l.'Dt( ldlLl[]l

(a) Givsn that the density of r+'asre is 125 kglmr and 1 tonne = 1000 kg, calculale lhe
volume of waste, in nrl, that was incinerate.d in 2017.
Give your arswer in standard fonn. l3l

The landfill used by Courtry I has a total capacity of 42 000 tDO m3.
B-v lhe end of 20i 7, 309,6 ofthe landfill has already been used.
A nervs article claims it rtill take anolher 32 years trefore the landfill is completely used

(b) Is the news article correcl?
Justifu your decision with calculations.

(c) Stale one assurnplion you made in your oalculalions in (b).

Waste Produced by Country Xin2017

60% recycled 37 -5o/o

incinerable
waste

2.5% non-
incinerable

waste

lr&&

Ashes produced from
incinerators, together
with non-incinerable
waste, are sent to

landfill.

La ndfill
lncinerable waste

is sent to
incinerators. Waste
turns to ashes and
volume of w?ste is
reduced by 9O%.

CHIJ S\1GS PreliminaN Examinations ?018 - l\.{athematics 4048r'02
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10 (a)Massorinoinerao***":=,l,rlto,ooo',t0,i;il,i.J"t**

vol,rne ofincinerable waste = l l25xl0' *
125

= 9 000 000 m3

B1

ut./
A1

@)volurne of non-incinerable warr. - 3 000 000I-h00 x 2 5 %

125
:600 000 m3

Volume ofashes from incinerated waste : 9 000 000 x l0%
= 900 000 m3

Total volume ofwaste to be lantlfilled: 600 000 + 900 000
: 1500 000 m3

Volume of lardfill left: 42 000 000 x 70%

: 29 400 000 m3

29 400 000
Years lett:

1500 000

:19 6

No, the news article is inconect.

MI

M1{

MIJ

B1

AI

DAl

! vol ot
mcin waste

{ vol of
non-ircin
and incin
waste

(d) Amount ofincineraled and non-incinerable waste remains
the same every year.

Or

The percentage breakdown of waste remairs t}te same every
year
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Sec 4 Mathematics Paper 1 - Prelims 2018

Qn No. Soludons N{arks Remarks
I -5.25 B1 o.e. -5:4

Total : 1 mark
2 z<L < a

7
B1 o.e. tt <l < +z

Total : 1 mark
3 5 .2: 22.5: 9

3 1.5

MI

AI

Find the max. amt ofred pairr needed

Total : 2 marks
4 2lv -7 4v+10 14

____:- _:-- t _

t4 14 14

l1y -3

]J

N{r

AI

Combine ft'".-tiorL
(,{11 terms raith comrnon denominator)

Total : 2 nidlks
5 a 1,49 x loE BI

b 116 B1
Totd:.2 marks

2t, 23, 26, 27 , 28 BI
B1

26 ur -,ie -,rddle position seen

Tctal : 2 marks
7

(;)'

L60

l\'I I

,\l

Find Voi ratio

Rej e.1 1.6

Tctal : 2 marks
Basic ugle = 46.30

133.?

N,It

AI

Fhd basic aryle

Accept 2.33 soi
Total : 2 marks

9 a B1

b 132 B1 DIvi fiorn graph (up to 3220)
Total: 2 marks

l0 a (206
25O

4\
.)

B1

b (58
)

B1

C 7 \ts1 Reiect negative
Total : 3 marks

ll a 22x3rx5 B1 p.ccerf.2 x 2 x 3 x 3 x 3 x 5
b 54,60 81, B1

Total: :1 marks

1

6

8
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Qn No, Sol uti ons N,[arks Remarks
t2 a x

)n
B1

b r-j..10 rr\

--11-l

30 - ' \zol

.x=5

MI

AI

Form equalion

Total : 3 marks
t3 a x"

@
B1

b 2PrTl x!:l
€:4

M1
A1

Total : 3 marks
14 a 32 B1

b B1

B1

45 and 49

39, 42 ar(i i I

Tt'tal : I mark
l5 3+1.4

0.5(1.4+2.2)l.Z t 2.5
5.4

N,Il

MI
AI

Finrl the parallel side

Area L-)f trapezium ). 2.5

Trniri : 3 marks
t6 a

, ..1(,r-/r-+(x-r,
:(.r - 7)[(r - ?l -..{]
=(r-5X.t-?)(.r-9)

\,I I
\II
A1

Factorise (r - 7)
Apply diff of 2 sq

tt 6 .rB I
Total : 4 marks

l1 a 2 59,o B1

b B1
C SLude,j:ts pe riilnne d bz tt e r it\

Nf at}s lrecause higher
rnedianimeim matks.

Strldento- p€ rlbnned fi ors
consistently fot Maths becarse of
n-maller range.

TJ1

B1

To[al : 4 marks

2

281
Sec 4 Mathematics Paper 1 Preums 2018
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Sec 4 Mathematics Paper 1 - Prelims 2018

On No. Sol utions Nnarks Remarks
18 a I disagree because 3j9 = 6.545 *

whole number lirteget

B1 Each ext. angle lot a whole nrnnber

b t44
At4Je CAD-- 180 - 144 - 60

= 156

n --36O/24
= l5

\41
\41

AI

each ht. angle ofdecagon
each iLt angle ofrr-sided polygor

Total : 4 marks
19 B1

BI

B1

B1

Draw Pi on bearing I 16" t1"
Construction AP0R

Draw arc 6 cm awa_\, fiom Q (+ 1mm)

Angle bisectlrl QPR with arc

Mark out L,

Total : 4 marks
20 $ 1490.60 B1 cao

b 9/o change:E!9:!?! y 1ngo1o

= 19.3
Accept 19.2, l9.i

c 4 .594 BI
d B1

B1

Sh4e

Vertjcal inlerceF

Tr-rtal : 5 marks
2t a -0.5 B1 o.e

b (4. 4) ts1

C 'tts1

d (6, 3)
Sub in (6,3) to find y-inrercept

y=b-9

N{t
M1

AI

Find the poi-r$ the line curs
y -3:2(t - 6)

o.e

Total: 6 mtrks
22 a (-J) B1

b (2*)'z+(-t)'z:l8o
k-+6

M1
Ai

Use magmtude

c(i) (_)
c(ii) (-2. -s\ B1B1

Tctal : 6 marks

3

M1

AI

BI
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Sec 4 Mathematics Paper 1 - Prelims 2018

On No. uUotis NIarks Remarks
:3 a A =td + 21tdb

Znab:A - nd

b
A-ra2

2ra

M1

AI

b(i) n(s)2h:zrr3

7Shs
2

"G{zr

B1

Mi

AI

Equte the 2 volumes

Isolate I

b(i, 90 B1

Total : 6 marks

24 a gps1aia6. !
120.1

B1g ppe: 6
30 mirs

B1

BI

Find rate of tank filled il] one min.
for at lei,.st Lrne pile

form equation
Solve equation

60 - then b(i)

b(i) /10 -
(30 -

dr
4'

+ 27 .57 =30'?: 143.75
d:18.0

MI
MI
A1

b(il) 42.0 ,bt
Total: 6 marks

4

lsolale 2nab

E

u
tr


