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Mathematical Formulae

Compound interest

n
Total amount = p(| + LJ
100

Mensuration

Curved surface area of a cone = zr/

Surface area of a sphere = 477*

Volume of a cone = %ﬂr’h

4
Volume of a sphere = Eﬂr’

Area of triangle ABC = %ab sinC
Arc lengih = g, where @ is in radians
Sector aren = %r’é‘, where 8 is in radians

Trigonometry

a _ b ¢
sind sin8 sinC

at=b*+c* -2bccos 4

Statistics

Mean=-%

f
Standard deviation = J %f%z_ = (%?]
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3
Answer all the questions.

1 (a) Solvethe incquality 5—:3"—5 S
ARSWEr e 31
(b) Express as a single fraction in its simplest form 21 - L .
x*=4 x*=x-6
Answer S PR PR VUV )|
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(©) Ally and Betty buy some pens and notebooks from the same shop.
Ally buys 3 pens and 2 notebooks for $4.80.
Betty buys 5 pens and 4 notebooks for $9.

(i) Form a pair of simultancous equations to represent this information.

Answer

[1]
(ii) Solve the simultancous equations to find the cost of a pen and the cost of a
notebook.
Answer Costofpen=8 .....cccovvvvnriann.
Costof notebook =% ...l (3)
(d) pis inversely proportional to ¢°. When g is decreased by 50%, find the
percentage change in p.
Answer crdireretvestrenerane Y0 (3]
Cedar Girls’ Secondary School 4048/02/54/Prelim/2022
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A fruit juice stall sells regular, medium and largc glasses of apple and orange .
juice. The number of glasses of each type of juice that was sold on a pamcular
morning are summarised in the following table.

Partnerinl RAminn

Regular (R) Medium (M) Large(L)
Apple Juice 20 30 11
Orange Juice 14 36 8
(8) Represent the data in the table ina 2x3 matrix .
R M L
Apple juice (n
Answer I= Orange juice

(b) The cost price of each regular, medium and large glass of juice is $1.50, $2

and $3 respectively.

1.5
The information can be represented ina 3x1 matrixC=| 2
3
® Evaluate the matrix M = JC,
Anywer M= {2]
(i) State what each element of matrix M represents.
................................................................................. [1]

(c) The profit from the sale of each regular, medium and large glass of juice

is 80% of its cost price.

Using matrix multiplication, evaluate the total sales of the apple and

orange juice of the stall on that particular morning.

Answer 3]
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3 The point 4 is (0,7) and the point B is (6, 9).

() Express AB as a column vector,

- {1
Answer AB= (
(@) Tho equationof ABis x+ py +¢=0.
Find the values of p and q.
Answer p=.ccceenee and g =...cccceeennens [2]
(¢) Thepoint Cis (12,2).
(i) M s the pointon BC produced such that BM =3CM.
Find the coordinates of 44.

Answer (ievvrentians 5 cocernnnnens ) 2]

(i) Find the length of the line AC,
Answer  ceiennii units [1]
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(d) The point D lies on the line AB produced.
The line CD is parallel to the y-axis.

@) Find the coordinates of D.

Answer (oo oo y eereeesans ) [21

(i) Express AD interms of AB.

Answer AD =..cccooiviininnnan... n

Cedar Girls® Secondary School 4048/02/S4/Prelim/2022 [Turn over
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The distances travelled per litre of petrol of 50 cars manufactured in Factory X
are shown in ti:e table below,
Distance per 20<x<21 21<x522 | 22<x<23| 23<x<24
litre (x km)
Number of cars 9 13 17 11
(a) Calculate an cstimate of the mean of the data.
Answer e km
(b) Calculate an estimate of the standard deviation of the data.
Answer .. km
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(¢) The distances travelled per litre of petrol of 45 similar cars manufactured in
Factory Y are tabulated in the same manner.

The estimated mean and the standard deviation of the data are 22.5 km and
0.985 km.

(i) Make two comparisons between the distance travelled of cars
manufactured by Factory X and by Factory Y.

Answer
( l ) llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll AR NN N NENEER XN
(2) llllllllll 0940 064U00PQCI eI NINRNSdPInssaPninisancsinniassrbiiancariinnesrs (AR N NN EENNENE XN
................................................................................................ 2]
(i) Another batch of § cars manufactured in Factory Y travelled between
22 km to 23 km on a litre of petrol.
1f this information is included in the data for the computation of the mean
and standard deviation, state the effect on its
(a) mean,
Answer i (1]
(b) standard deviation.
L m
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5 A bag contains 12 balls,
2 of the balls are red, n are green balls and the rest are blue balls.
Eunice takes two balls from the bag, at random, without replacement.

(a) Complete the tree diagram.

Second Ball

(.'_) Red
First B*V
Red (“) Green
(& “

Blue

o e
() U,

ed
1
een
(i) Red
I}
B!
ue < Green

S—

L)
\“\\L]

Blue 2]
(b) The probability that Eunice takes two blue balls is % A
Write down an equation to represent this information and show that it
simplifies to
n*=197+60=0 .
Answer
(3]
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()  Solve the equation 7' —192+60=0.

Answer n=.......... OF viceerananen (3

(d) Explain why one of the solutions in part (¢) must be rejected.

-------------------------------------------------------------------------------------------

(e) Find, as a fraction, in its simplest form, theb probability that Eunice takes
balls of different colours.

Answer e . [2]

() In this round, Eunice takes two balls from the bag, at random, with
replacement. Find, as a fraction, in its simplest form, the probability that
she will take balls of the same colour.

Answer S5 isvieseesinnisvnsiree |2}
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6 (a)

In the figure, circle ABCF and circle CDEF intersect at C and F.
AFD and BFE are straight lines and BC is parallel to 4D.

Angle ACB = 30°, angle BAF = 100° and angle FED = 120°.

(i) Find, giving reasons for each answer,

(a) angle ACD,

AnSwer i, ° (31

(by angle CDA4.

Answer o (2]

---------------------------

(i) Prove that triangle BAG is congruent {0 triangle CFG.
Give a reason for each statement you make.

------------------------------------------------------------------------------------------

..........................................................................................
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(b)

In the diagram, OBC is the sector of a circle, centre O, and angle BOC = 60°,
A and D are the midpoints of OB and OC respectively, and 4B =DC = 6 cm.
AED is a semicircle with 4D as diameter.

@) Find the length of the arc BC in the form of nz centimetres.

ANSWEr e cm [2]

@ii) Find the area of the shaded region.

ANSWer  ireeeeeeeeeeieennn, cm? (4]
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7
North
4
An aircraft waiting to land is flying around a triangular circuit ABC.
A, B and C are vertically above three beacons, X, ¥ and Z respectively.
T is the controt tower at the airport, and 7, X, Y and Zlieina horizontal plane.
BC =18 km, CA=22 km and 48 = 24 km.
(@) () Theplane is flying at 200 km/b.
Calculate the time, in minutes and seconds, that the aircraft takes to
complete one round of chnuit ABC.
Answer e min ..o, s [2]
(i) Calculate the largest angle of triangle ABC.
Answer e, ? (31
Cedar Girls’ Secondary School 4048/02/S4/Prelim/2022
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() Zisdue westof T.
The bearing of X from Z is 042° and the bearing of X from T is 338°.

()  Find angle ZXT,

ANSWEP  severessersasnenessnens ° [3]
@) Calculate the distance of TX.
Answer  ieeeeiiiiniiinnn km  [2]
Ceder Girls’ Secondary School 4048/02/S4/Prelim/2022 (Turn over
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8 The number of bacteria in a colony doubles cvery hour.
The colony starts witl: SO bacteria. )
The table below shows the number of bacteria in the colony after time /.

Time in 6 7
hours (1) 0 1 2 3 4 5

Numberof | o5\ oo [ 200 | 400 | 800 | 1600| 3200| 6400
bacteria (n)

(a) On the grid opposite, draw the graph of 11 against t for 0 < ¢ < 7.

(b) (1) By dmawing a tangent, find the gradient of the curve at =55,

Answer

(i) State briefly what this gradient represents.

(3]

{2]

(1]

(¢} The number of bacteria in: anothier coleny is given by the equation =4 000-500¢.

() On the grid in part (a), draw a graph to represeat the number of bacteria in
thiscolony for0 << 7.

(ii) Find the value of  when the numbers in the colonies are equal.

(d) Given that the equation of the first graph is n=42' , find the value of &.

Answer k= . .iceen.n

(2]

(1]
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A paper cup is in the shape of an inverted cone.
The diameter of the top of the cup is 8 cm,

The height of the cone is 6 cm.

The thickness of the paper is negligible.

(a) Calculate the curved surface area of the inside of the paper cup,

Answer e Veaso e seserne em? [3]

®)

Farah pours water into the paper cup.
The surface of the water is 3 cm below the top of the paper cup.

(i)  Farah thinks that the paper cup is filled to 50% of its total capacity.
Explain why she is wrong.
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(i) Calculate the percentage of the total capacity of the cup that is filled.

ANSWEr i % (1]
(i) Farah pours the water from this conical cup and it fills a hemispherical bowl

completely. .
Calculate the diameter of the hemispherical bowl.

Answer .. cerorsnvens wocm o [3)
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10 Gillian wants to make cylindrical soy wax candles as farewell gifts for 50 classmates
and friends in scheol. '

The diagram below shows one of the cylindrical candles she intends to make.

12110

8cm

]

B
\
|
!
[}
]
)
'
)
13
!
]
~

A is the centre of the top of the candle and B is the centre of the base of the candle. '
The cotton wick runs from B through A and extends 12 mm above A. i

(a) How many of these candles can be made using a 10 m length of cotton wick?

(b) The cotton wick is in the form of a solid cylinder. It has a diameter of 4 mm.
Find the volume of the wick inside the candle from 4 to B.

ANSWEr  oiiiiiiiiiinnnn, cm’ 2]
Gillian makes one soy wax candle by putting the wick into a cylindrical jar.
She will then pour the melted soy wax into the jar so that it surrounds the wick.
The cylindrical jar has an internal radius of 2.9 cm.
(c) Calculate the volume of soy wax needed to make each cylindrical candle.
Answer  ..ooevereiiiiinnn.. em® (2]
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Gillian’s mum has the tools for candle-making and is willing to provide 50 cylindrical

jars for her farewell gifts.

The following tables give online information that Gillian can use to buy the rest of the
materials that she necds for making the 50 soy wax candles.

Cost of a box of soy wax

Density of soy wax = 0.9 p/cm’.

Weight Cost
250 g $4.40
500 g $8.25
1 kg 316
Skg $64.73
Buy $45 or more to enjoy free shipping.
Shipping fee is $1.49,

(minimum length of purchase)

Cost of 10 m length of cotton wick with a diameter of 4 mm | $6.32

Shipping fee $1
Cost of 100 candte wick tab and sticker used to hold down $1.20
the wick in the jar

(fixed minimum number to purchase)

Shipping fee $1

Gillians mum claims that each farewell gift will not cost Gillian more than $3.

(@ IsGillian's mum claim correst?

Justify any decisions you msks and show your calculations clearly.
y Y y

------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------

End of Paper
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