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VICTORIA SCHOOL

PRELIMINARY EXAMINATION ONE
SECONDARY FOUR

Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

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

You may use a pencil for any diagrams or graphs.

Do not use 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.

You are expected to use a scientific calculator to evaluate explicit numerical
expressions.

If the degree of accuracy is not specified in the question, and if the answer is not exact,
give the answer to three significant figures. Give answers in degrees to one decimal
place.

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

The number of marks is given in brackets [ ] at the end of each question or part
question.
The total number of marks for this paper is 80.

This paper consists of 16 printed pages, including the cover page.

[Turn over

nd Ll ey -7 s [SS——]  —] | — [— ——d S—— [ i o

Mathematical Formulae

Compound interest

n
Total amount = F(l +_r_)
100

Mensuration

Curved surface area of a cone = 77l
Surface area of a sphere = 4777

Volume of a cone = %n'rzh
4.
Volume of a sphere = -57rr

Area of triangle ABC = -;— absinC
Arc length = r@, where @ is in radians

1 58 ;
Sector area = Erze , where @ is in radians

Trigonometry

a b €

sinA  sinB  sinC

2 =b® + ¢* — 2bccos A

Statistics

Mean =

Zfx
xf

2 \2
Standard deviation = L - (—M)
zf xf
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1 Calculate “{%5;;%663—‘]2-, giving your answer correct to 5 significant figures.

ANBWBY osossisssvmosmaisssvisisassssmsems )]

2 4.854x10™" metres can be written as k micrometres. Find k.

ANSWer K =...cooevieveeeeeieeeeeeeeienene (1]

3 When written as the product of their prime factors,
pis 2x3*x5’,
qis 2°x3x7,
ris 2¢x3'x7%

Find the

(a) value of the square root of r,

ANSWEr (@) covvevreeeeeeceeeerinseieseesiesanas [1]

(b) greatest number that will divide p, g and r exactly,

ARSWEE (D) cimsimmnsmransmmasin 1]
(¢) LCM of p, g and r, giving your answer as the product of its prime factors.
ANSwer(C) vissossssmsvssssssssmisesioon m

VICTORIA SCHOOL 17/S4PRI/EM/1

4

4 In the triangle WXY, XY =a cm, WX =ab cm and WY =2XY. XY is produced to Z. Find
cos ZWYZ in terms of a and/or b.
VA

ab

Answer cos LWYZ =.......coveeuvennen. [2]

5  The length of a rectangular block is 30 cm and its breadth is 20 cm, both correct to the
nearest centimetre.

(a)  Find the least possible base area of the block in m”.

L () N — m? [1]

(b)  The volume of the block is 0.03 m®, correct to the nearest 0.01 cubic metres. Find the
greatest possible height of the block in metres.

Answeri(b)visssssemsvssssssss m [2]
VICTORIA SCHOOL 17/S4PR1/EM/1
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6 (a) Express —x*—2x-+1 inthe form k—(x+h)".

Answer (a) ....... [2]
(b) Hence, solve x*+2x=1, giving your answers to 2 decimal places.
ARSWEF (B) X8 s OF savssessunsse (2]
7 Sketch the graph of y = —l-—l.
%
Answer y
3
> X
(0]
(2]

VICTORIA SCHOOL 17/S4PR1/EM/1

Lormd o] To—

2% —15(2"°°)+1

8 Evaluate 001 5

Answer [2]

9  Inarecent concert held at the Singapore Indoor Stadium, the hexagonal central stage is
divided into 2 sections. The shaded area is a raised stage, similar to the central stage, while

the remaining area is a water stage.

A2 B
c 35 D

area of raised stage

(a) Giventhat AB=2m and CD =3.5 m, find the value of 3
area of water stage

ANSWer (@) .ueeeeeeeeeeiieeneeeeeeeeeeee [2]

(b) The area of the raised stage is 4 m*. Find the volume of water required to fill the
water stage given that the depth is 5 cm.

ANSWER (D) ovvveeereereenieesessienens m’ (2]

VICTORIA SCHOOL 17/S4PRI/EM/1



10 (a) Itis given that,

¢ ={ real numbers },

N ={ natural numbers },

W ={ whole numbers }.

State if each of the following statements is True or False.

0) WCN,
Answer (a)(1) ceeeeeeeeeeeeeea 1]
(i) 2w,
ABSWEF NI imiammammmusuis 1]
(i) n(NnW)=n(N).
Answer (@)L coeveeeeeeneceieneeieereennes (1]
(b)  On the Venn Diagram shown in the answer space, shade the set (ANB)UB".
Answer (b)
¢
A B
(1]
=3 1 0
4 2
11 Simplify (”—) Ml
2a J64b"
ANSWEF «...oeveiiieeeeeeeereeeeeeeesseaens [3]
VICTORIA SCHOOL 17/S4PRI/EM/1

12 Itis given that 32 +4" =1.

(a) Show that 5y =2ux.

Answer (a)

(b) Hence or otherwise, solve the simultaneous equations,

327 +4% =],
4x—(y+x)=13.

Answer x= ...........

T | | |

13 Simplify

2
6m* —mn—2n"

10m+5n+2mn+n*’

VICTORIA SCHOOL
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= l(Jt+3)+1 < 248,
2 4

14 (a) Solve the inequality

Answer (@) wusssssissisesis (3]

(b) Represent your answer to part (a) on the number line below.

Answer (b)

(11

15 A maphasascaleof | : n.
A conservation enclosure has an area of 33.8 km®. It is represented by an area of 80 cm’

on the map.

(a) Find the value of n.

ANSWEF (@) B ciasarsisminsadtimes [2])

(b) The perimeter of the conservation enclosure on the map is 12 cm. Find the actual
perimeter of the enclosure in kilometres.

AnSwer (b) ....coeevvvevevcniieices km (2]

VICTORIA SCHOOL 17/S4PRI/EM/1
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16  Blind boxes are sealed boxes containing collectibles from a specific series. Consumers do
not know which specific design from the series they will receive from the purchased blind
box. The probability of getting each design in each series is printed on the box.

Series I Series 11
COLLECT THEMALL!

A E I M o ok
x 136 x 174

F J N 3% %g« S5
x 124 x 1/24 DA
C ® R ©®

U6 172 x 136 % .ﬁ{. «@.. o)
DX L P

x 172 x 124 1/12 CHANCE OF EACH!

(a) Using the information from Series I,

@) calculate the value of x,

Answer (a)(I) X= s (1]

(ii) from designs A to P, state which is the most common design.
Answer (@)({l) s [1]
(b) InSeries II, consumers will receive either a small black snowflake or a large white
snowflake. A carton of Series II contains 12 boxes, each with a different design. Two

boxes from this carton were purchased. Find the probability of receiving

(i) 2 small black snowflakes,

Answer (B)(1) cuoeeeeeeieeeeieeieeeennne (1)
(ii) at least 1 large white snowflake.
ARSWEr (YA wssrvammmnanaiigs 1]
VICTORIA SCHOOL L7/S4PRI/EM/1
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17 Singapore will see her first water price revision in 17 years on 1 July 2017. The price will
be increased in 2 steps, on 1 July 2017 and on 1 July 2018.

Water Price Revision 2017

A N A From
1 July 2017 1July 2018

© &1 $2.74 $369

# Refers to the water consumed by the household. Waterborne Fee and Sanitary Appliance Fee go towards
meeting the cost of treating used water and maintaining the used water network.

The table above is taken from Singapore’s National Water Agency, Public Utilities Board’s
website. It was also stated that key revision to the water price includes “a 30% increase in
water price, phased over 2 years, starting from 1 July 2017".

(a) Determine how the 30% increase in water price is calculated. Show your working
clearly.

Answer (a) .......

(2]
(b) Does this 30% increase in water price apply to all households regardless of water
usage? Justify your answer.
AATEWEEI(D) .« o a0 vusnsnesnsursnssonssiindeisiasssisssssves ssssssissssssesshssmsssssmvssssssssssssissssash
............................... [2]
VICTORIA SCHOOL 17/S4PRI/EM/1
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18 A multiple choice test has a total of 50 questions. All questions must be attempted. There
are 2 sections to the paper, Section A and Section B. The matrix Q shows the number of
questions attempted by Victoria.

Correct Incorrect

18 2 Section A
o )

X 5 Section B

(a) State the value of x.

Answer (a) x= ..

(b) 2 marks are awarded for each correct answer and 1 mark is deducted for each
incorrect answer. Represent the mark allocation in a column matrix M.

Answer (b)) M =

(¢) Evaluate the matrix QM.

Answer (0)QM = causissienpssssii 1
(d) State what the elements in QM represent.

ARSWEF () csvsmissssisorsivssninsisorsonserssaevassaes

(e) By matrix multiplication, find the total marks scored by Victoria in the test.

ANSWET (€) ovevreeereeinnncennins marks [1]

VICTORIA SCHOOL 17/S4PR1/EM/1
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19 The diagram shows the speed-time graphs of 2 cars travelling from Town A to
Town B.

Speed (km/h)
4

48

40
7 EEE—

Car 2

Car 1

t } Time (min)
40 50 60 70

1
0 10 20 3

(@)  Car 1 travelled at a constant deceleration of 24 knv/h® for the first 30 minutes of
the journey. Calculate the value of g.

Answer (@) q=..sssiiismsimississssess [1]

(b) Convert g km/h into m/s.

BIEWEY (B) +conassimvivansmimioss m/s [1]

(¢) Find the distance from Town A when the 2 cars meet.

ANSWEE (C) coeevveeereeererecereeiineenaes km [3]

VICTORIA SCHOOL 17/S4PR1/EM/1
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14
20 A

(o

O is the centre of the circle passing through A, B, C, D and E.
TA is a tangent to the circle.
Angle ATO =30°.

(a) Find, giving reasons for each answer,

(i) angle ABD,

Answer (a)(i) Angle ABD = ............. [3]

(ii) angle AED.

Answer (a)(ii) Angle AED = ........... [

(b) Given that the radius of the circle is 2 cm and angle BOD = angle AED, show

that the area of segment BCD is (%ﬂ'—l) square centimetres.

Answer (b) ........ T

VICTORIA SCHOOL 17/S4PRI/EM/1



15
21 Lines AC and BD intersect at E. It is given that BE =4 cm, BD =10 cm and 3AE =2EC.

B A

(& D
(a) Prove a pair of similar triangles.

Answer (a)

.................................................................................... [3]
(b) Prove that AB is parallel to CD.
WY T2 o () USSP
................................................................................... (1
(c) Find the value of
: area of triangle AEB
@ area of triangle CED’
ABSWER (CXI) sossiisimisiiminnmininssissmisin [1]
. area of triangle AEB
@ rcaof triangle BCD
Answer (YD) .ovssnsssaaasaisins [2]
VICTORIA SCHOOL 17/S4PR1/EM/1
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22 The two towers within the One Raffles Place Complex are amongst the most
iconic buildings in the Central Business District in Singapore.

Despite being constructed in the 1980s, Tower 1 (on the left) remains as one
of the tallest buildings on the island. Given that the tower has a triangular
cross-sectional area such that AB=BC =30 mand AC =40 m.

Using ruler and compass,

(a) construct the cross-sectional of the tower using a scale of 1 cmto 5 m,

(b)  construct the perpendicular bisector of BC and the angle bisector of angle ABC. (2]

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

An ideal spot to view the sunset from the rooftop of the tower is equidistant from the
edges AB and BC and nearer to point B.

(c) Mark and label a possible spot, S, that is ideal to view the sunset. [1]

End of Paper

This document is intended for internal circulation in Victoria School only. No part of this document may be reproduced, siored in a retrieval
system or transmitted in any form or by uny means, el ic, cal, ph ing or otherwise, without the prior permission of the
Victoria School Internal Exams Conunitree.
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17 18
Answer Key 45* -63.2
1 —26.620 " 4 1 Calculate } WG.I—' giving your answer correct to 5 significant figures.
2 485.4 4 | () | asx<ss 896~ B v
3 | (a [84 [ ® 6 b g :
2 (b) |2 Y ) 45° -63.2
€ n?edad 2 1 ——— =-26.6199 (6
© | 2'x3'x5’x7 o {08961 -
‘ br—s 15 | (a) 615 000 (b) |7.8km =-26.620 (55) B1
4 16 | (ai) | — (aii) |C
01 162 = ANSWEF ... [1]
5 a) | ——m’ or 0.057525 m’ i | — i) | =
@ | 20000 ™ " ®) ® 11
®) 1400 7 | @ 2.74— 2.10X100% =30% 2 4.854x10™* metres can be written as k micrometres. Find k.
2301 2.10
6 (a) —(.\:+l)2 +2 For usage >40 m’, 4.854x107* metres
= 2 -6
(b) | x=-241 or x=0.41 ®) | % increase = 41_7_% =4.854x10"x10™" metres
y 13 =485.4 micrometers
No, usage> 40 m®, % inc > 30%
18 (a) |25
®) ( 2 J " (34] k=4854 Bl
c
7 5 x -1 45 Answer k = (1]
""""" | @ Marks obtained for Section A )
and Section B respectively.
34 3 When written as the product of their prime factors,
e | (1 l)(45)—(79),79 marks pis 23 x5,
8 1 19 | (a) [36 qis 2°x3x7°,
o (b) | 10mss ris 2*x3x7%
16 (c) |30km
9 — .
® |3 20 | (ai) | 30° Find the
aii) | 150°
(b) % m or 04125 m’ (aii) o 1 (a) value of the square root of r,
(b) | ——x7x(2*)-=(2)(2)sin150°
10 | (a) | False, False, True 360 2 square root of r = 2> x3x7
ZAEB = ZCED (vert. opp. £s) =84 Al
AE 2
(b) -E—E-=§' (glven 3AE=2EC) Answer (a) . “]
21 (a) LYW e (b) greatest number that will divide p, g and r exactly.
DE 10-4 3 P ’
s LAE _BE HCF=2x3
11 32a* CE DE =6 B1
b AAEB & ACED are similar.
12 (a) | 25 +2* =2° ZBAE = ZDCE (similar A) Answer (b) [1]
o > (b) | Angle properties of alternate
®) i angles, AB is parallel to CD. (¢) LCM of p, g and r, giving your answer as the product of its prime factors.
(3m—2n) R . 4
B (5+n) @13 @) |75 LMC=2'x3x5'x7" Bl

BISWEE (€] o (1]

VICTORIA SCHOOL 17/S4PRI/EM/1 VICTORIA SCHOOL L7/S4PRI/EM/1L
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4 Inthe triangle WXY, XY =a cm, WX =ab cm and WY =2XY. XY is produced to Z. Find
cos ZWYZ in terms of a and/or b.

ab
w

2

(ab)’ =(2a) +a*-2(2a

)(a)cos LWYX B1
4a’ cos ZWYX =5a* —a’b*

a (S—b2
cos WYX = ————
4a”

5-b°
4
b*-5

4

cos LWYZ =

Al
Answer cos LWYZ = ...cccvcevvvuccnens [2)

5  The length of a rectangular block is 30 cm and its breadth is 20 cm, both correct to the
nearest centimetre.

(@) Find the least possible base area of the block in m*.

Least possible area =29.5 cm X19.5 cm
=0.295m x0.195 m

L m® or 0.057525 m’ Al
40000

Y Ry L (1) [ —— m? (1]

(b)  The volume of the block is 0.03 m®, correct to the nearest 0.01 cubic metres. Find the
greatest possible height of the block in metres.

0.035
0.057525
_ 1400

Greatest possible height =

m A1 (0.608 acceptable)

" 2301

ARSWEE(D) iiznvisassiveisnsenennsasssivesi m (2]

VICTORIA SCHOOL 17/S4PRI/EM/1
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2

6 (a) Express —x*—2x+1 inthe form k—(x+h)
—x1—2x+1=—(x2+2x)+1 M1
=-[F 420411 ]41

=—[(x+1)2 —l]+l

=—(x+1)"+2

ARSWEFE (B) sesrsssumsismmsssmnsmsnimsme [2)
(b) Hence, solve x*+2x =1, giving your answers to 2 decimal places.

X +2x=1

-x'=2x+1=0 }

—(x+1)"+2=0 Ml

(x+1)1=2

x+1=1/2

x=4J2-1

x=-2.414 or x=0.414 (3dp)

x=-241 or x=041(2dp) Al (both)

Answer (b) X= ...ccceeeeens OT i [2]
1
7  Sketch the graph of y=—-1.
%
B1 shape & asymptote
Answer y Bl ye-lx=1

(2]

VICTORIA SCHOOL 17/S4PRI/EM/1
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2 —15(2"°") +1

8  Evaluate I

2% -15(2°) +1 2*(2"*°)-15(2"") +1
2942 2(2'"0)42

lmd ey

B1 (same index 2'%")

241
2(2" +1)

1
- Al
2

Answer

9 In a recent concert held at the Singapore Indoor Stadium, the hexagonal central stage is
divided into 2 sections. The shaded area is a raised stage, similar to the central stage, while

the remaining area is a water stage.

A2 B

Cc 35 D

(a) Giventhat AB=2m and CD =3.5 m, find the value of

Since the stages are similar,

area of raised stage _( 2 )z 16

area of raised stage
area of water stage

area of whole stage 35 49
area of raised stage 16
area of water stage 49-16
il Al
33

ANSWEE (@) oo (2]

(b)  The area of the raised stage is 4 m*. Find the volume of water required to fill the

water stage given that the depth is 5 cm.

Area of water stage = %XSB

" Question ‘was,

quite' well attempted.

o

=8.25m’
Volume of water =8.25x0.05 M1
=3B o 0425w
80

VICTORIA SCHOOL

17/S4PRI/EM/1
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10 (a) Itis given that,
£ ={real numbers },

N ={ natural numbers },

W ={ whole numbers }.

State if each of the following statements is True or False.

@) WcN,

Answer (@)(i) coovoern. False Bl = (1)
(i) —2eWw,

Answer (Q)(ii) oovvrere. False Bl )
Gii)) n(NAW)=n(N).

Answer (a)(iii) ......... True Bl . (1]

(b)  On the Venn Diagram shown in the answer space, shade the set (ANB)UB".

|
.

Answer (b)

B1
(1

|
7 a2 (3
11 Simplify (:—) S0
a

1
b Y  a?(3b) _(_2_;1)’)(411‘
2a) e \ 0 :

a
8a’ 4b*
= X
2 5
=3i:" A3 (32, a5,bl, 0.€)

AHSWEF s mavmmpssimraansssass (3]

VICTORIA SCHOOL 17/SAPRI/EM/1
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12 Itis given that 32" +4" =1.

(a) Show that 5y =2x.

Answer (a) “Questions was well a(leﬁlpfqd:.v :
32" +4" =1
25y 292¥ 290
5y-2x=0 Al
Sy=2x
1
(b) Hence or otherwise, solve the simultaneous equations,
32" +4" =1,
4x—(y+x)=13.
2
Sy=2x =—x
y Y 5
Suby=-2-x. 4x—(zx+x)=]3 M1
5 5
—l-g’—x= 13
5
x=5 Al
2
x=5 y=—(5
y=505)
=2 Al
ARSWEF XS ssuvnin = eumms. 9]

)
6m* —mn—2n*

13 Simplify ———.
10m+5n+2mn+n”

15 (-i:_n‘.ﬂ-_jt ) h’(2m :

6m* —mn—2n* _ (3m=2n)(2m+n) B1
10m+5n+2mn+n®  5(2m+n)+n(2m+n) M1
(3m—2n)(2m+n)

(5+n)(2m+n) Al
(3m—2n)
(5+n)

Al

Answer

VICTORIA SCHOOL 17/S4PR1/EM/1
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o7 l(;c+3)+1 < 3x4s.
2 4

14 (a) Solve the inequality

4“'3’7 < 15(,\7+3)+1 and -;—(x+3)+1 < %x+8 B1 (split, “and”)
2(4x=7)<3(x+3)+6 2(x+3)+4<3x+32
8x-14<3x+9+6 2x+6+4<3x+32
5x<29 -22<x
x<5% x2-22 Al (both)
—223)c<5-‘5i Al

Answe; &1) : . - (3]

(b) Represent your answer to part (a) on the number line below.

Answer (b)
® —0 Al
| —=
22 4
g (1

15 A maphasascaleof 1:n.

A conservation enclosure has an area of 33.8 km®. It is represented by an area of 80 cm®
on the map.

(a) Find the value of n.

Area Scale =80 cm” :33.8 km’ Linear Scale = /400 cm: m km M1
=400 cm*:169 km® =20 cm:13km
=1cm:0.65 km
=1:65 000

(2]
(b) The perimeter of the conservation enclosure on the map is 12 cm. Find the actual
perimeter of the enclosure in kilometres.
Perimeter =12x0.65 M1
=7.8 km Al
ARSWEr (B) cecoeeieieieiieicieieies km (2]

VICTORIA SCHOOL 17/S4PR1/EM/1
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16  Blind boxes are sealed boxes containing collectibles from a specific series. Consumers do
not know which specific design from the series they will receive from the purchased blind
box. The probability of getting each design in each series is printed on the box.

Series I Series 11

COLLECT THEM ALL!
A B I M %% % @2 )"%(
x 1/36 x 1/24
o J N S
x 124 x 1724 "3{" éf%i "’3‘% %g'
e
1/6 1%2 EK 1?6 4%» % .ﬁ‘. ;%;%{
D K L P
x U2 x 174 1/12 CHANCE OF EACH!

(a) Using the information from Series I,

6} calculate the value of x,

7x+l+2(~l—)+4(i)+2(i)=l .'.x=—1—- Al
6 36 24 72 12

Answer(@)(D) ¥= jnasnomnanmns [1]

(ii) from designs A to P, state which is the most common design.
Answer (a)(ii) oG BLL [
(b)  In Series II, consumers will receive either a small black snowflake or a large white

snowflake. A carton of Series II contains 12 boxes, each with a different design. Two
boxes from this carton were purchased. Find the probability of receiving

(i) 2 small black snowflakes,

Probability =zx§—
12 11

(ii) at least 1 large white snowflake.

).see the shorte

6
Probability =1-— { { ;
stéad went to calculate -

= * (bii) Not many wer
“method. of solving an
the probability of W-W

11

Answer (b)) ... (1]

VICTORIA SCHOOL 17/S4PRI/EM/1
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17  Singapore will see her first water price revision in 17 years on 1 July 2017. The price will
be increased in 2 steps, on 1 July 2017 and on 1 July 2018.

Water Price Revision 2017

From o From

1July2018

Sy 2017

Patable
Water

#U sed
Water

Total Price § iy SRR i R S T

# Refers to the water d by the d. Waterborne Fee and Sanitary Appliance Fee go towards
meeting the cost of treating used water and maintaining the used water network.

The table above is taken from Singapore’s National Water Agency, Public Utilities Board’s
website. It was also stated that key revision to the water price includes “a 30% increase in
water price, phased over 2 years, starting from 1 July 2017”.

(a) Determine how the 30% increase in water price is calculated. Show your working
clearly.

Answer (a)

2.74-2.10

% increase = x100%
2.10
= 3019%
21 Al
=30%

[2)

(b) Does this 30% increase in water price apply to all households regardless of water
usage? Justify your answer.

3.69-2.61
2.61

=4l—7—%
13

For usage >40 m’, % increase = x100%

B1
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18 A multiple choice test has a total of 50 questions. All questions must be attempted. There
are 2 sections to the paper, Section A and Section B. The matrix Q shows the number of
questions attempted by Victoria.

Correct  Incorrect
Q= 18 2 Section A
X 5 Section B
(a) State the value of x.
x=50-18-2-5
=25 B1
ANSWEF (Q) X . svviissscssimsmvsivivesionss (1]
(b) 2 marks are awarded for each correct answer and 1 mark is deducted for each
incorrect answer. Represent the mark allocation in a column matrix M.
M= 2 B1 Surpusmgbadlydo tudentsdo not
B! “know what a column matrix is?!
Answer (B) M & cuavssensessisssissss [1]
(¢) Evaloate the matrix QM.
QM= 18 2)(2
“l2s s)\-1
34
= Al
45
(d) State what the elements in QM represent. i
(e) By matrix multiplication, find the total marks scored by Victoria in the test.
34 .
11 a5 (79) A1l (must be 1x1 matrix)
Total = 79 marks (mjp lication
VICTORIA SCHOOL 17/S4PRI/EM/I
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19 The diagram shows the speed-time graphs of 2 cars travelling from Town A to
Town B.

Speed (km/h)
.

48

40
o E—

Car 2

Car 1

'
]
'
'
'
'
'
1
'
'
'
'
Il
il
'
]
1

t t t t t — Time (min)
0 10 20 30 40 50 60 70

(a) Car 1 travelled at a constant deceleration of 24 knvh? for the first 30 minutes of
the journey. Calculate the value of g.

48-¢q
T
2
48—-g=12
q=36 Al

Answer (a) q=

(b) Convert g km/h into m/s.

36000 m
60%60 s
=10 m/s B1

36 km/h =

Answer (B) :sssimssmisssisiessvivss m/s
(¢) Find the distance from Town A when the 2 cars meet.
Let ¢ h be the time they meet,

40r =1(1)(48+36)+36(r-1)
2.2 2

40t =21+361-18

B1 (left of equation)
M1 (right of equation)

3
t==
4

N 3

Distance = 40| —

4

=30 km Al
ANSWEr (€) woveveereecininiieesicieeaees km
VICTORIA SCHOOL 17/S4PR1/EM/1
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20 A

B
C

O is the centre of the circle passing through A, B, C, D and E.

TA is a tangent to the circle.
Angle ATO =30°.

(a) Find, giving reasons for each answer,

(i) angle ABD,

ZTAO =90° (tan L rad) B1

ZAOT =180°-90°-30° (£ sumin A) M1
=60°

ZABD = %x60° (£ at centre = 2 x Zat circumference)

=30° Al

Answer (a)(i) Angle ABD = ............. [3]
(i) angle AED.

ZAED =180°-30° (opp Zs in cyclic quad.)
=150° Al

Answer (a)(it) Angle AED = ............ [1]

(b) Given that the radius of the circle is 2 cm and angle BOD = angle AED, show

that the area of segment BCD is G-lr— l) square centimetres.

Answer (b) A” StéP? m,“slgb.é ShOW :

substitution into'the gonect‘fdi’mﬁl'ae, ete

M1 (sector area)
M1 (triangle area)

120 ><7t(23)—%(2)(2)sin150°

If angle #150°, IM

(2]

VICTORIA SCHOOL 17/S4PRI/EM/1
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21 Lines AC and BD intersect at E. It is given that BE =4 cm, BD =10 cm and 3AE =2EC.

B A

C D

(a) Prove a pair of similar triangles.

Answer (a) Jn AAEB & ACED, ZAEB = ZCED (vert. o

(b) Prove that AB is parallel to CD.

Answer (b) Since AAEB & ACED are similar, ZBAE=ZDCE.

(¢) Find the value of

area of triangle AEB

® area of triangle CED’
area of triangle AEB_ (2 e
area of triangle CED \ 3
2 a
9
Answer (€)(I) «ooeeevrereneeirinecsieiieinen (1]
N area of triangle AEB
L R triangle BCD
. Rl
?—IM = 2 M1 (triangle with same height)
area of triangle BCD 2+3
3.9 Area AEB _ Area AEB  Area CED
515 Area BCD  Area CED  Area BCD
area of triangle AEB_ 4 Al & 4x3 4
area of triangle BCD 15 975 15
Answer (€)() ceeeeeeveeeeeeeeireeieieenns [2]
VICTORIA SCHOOL 17/S4PRI/EM/1
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22 The two towers within the One Raffles Place Complex are amongst the most
iconic buildings in the Central Business District in Singapore.

Despite being constructed in the 1980s, Tower 1 (on the left) remains as one
of the tallest buildings on the island. Given that the tower has a triangular
cross-sectional area such that AB=BC =30 mand AC =40 m.

Usi ler and 1
sing ruler and compass =
(a) construct the cross-sectional of the tower using a scale of 1 cmto 5 m, m
(b) construct the perpendicular bisector of BC and the angle bisector of angle ABC.  [2]
Answer (a), (b) and (c)

Scale=1cm:5m

=8cm:40 m
=6cm:30 m B
(b) perpendicular bisector of BC
30m
©)S
|
A — 40m c
)—-ﬂ—"{_—

/

(b) angle bisector of angie ABC

(a) Bl (3arcs +A, B
(b) B1 (Lbisector, 4

B1 ( £ bisector, ¢
(c) B1 (on £ bisecto intersection of both bisectors)

An ideal spot to view the sunset from the rooftop of the tower is equidistant from the
edges AB and BC and nearer to point B.

(¢) Mark and label a possible spot, S, that is ideal to view the sunset. 1]

End of Paper

This document is intended for internal circulation in Victoria School only. No part of this document may be reproduced, stored in a retrieval
system or transmitted in any form or by any means, el ic, hanical, ph pying or otherwise, withowt the prior permission of the
Victoria School Internal Exams Comminee.
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You are expected to use a scientific calculator to evaluate explicit numerical
expressions.

If the degree of accuracy is not specified in the question, and if the answer is not exact,
give the answer to three significant figures. Give answers in degrees to one decimal
place.

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

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

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

The total number of marks for this paper is 100.
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Mensuration

Trigonometry

Statistics
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Mathematical Formulae

n
Total amount = P| 1+——
100

Curved surface area of a cone = 7rl
Surface area of a sphere = 4xr?

Volume of a cone = %nrzh
4 5
Volume of a sphere = gm

Area of triangle ABC = % absinC
Arc length = r@, where @ is in radians

1 5 s y
Sector area = 5r20, where 6 is in radians

a b C

sinA sinB  sinC

a’® = b* + ¢* - 2bccos A

zfx

Mean = =——

Standard deviation =

A (EL]
xf
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Answer all the questions.

4

3 (a) A polygon has n sides. Three of its exterior angles are 60°, 25° and 55°. The

remaining angles in the polygon have interior angles of 160°. Find value of n. [2)

(b) John claimed that he can draw a regular polygon with its exterior angie as 70°.

Is he right? Explain. 12]
()
B
10
E “ D
c o— 6 —A

In the figure above, the chord DE, of length 10 cm, is parallel to the diameter
AOC of the semicircle with centre O and a radius 6 cm. ‘

(i) Find ZDOE in radians. : ) 2]

(ii) Calculate the area of the segment DBE. [3]

(a) Expand (w + —1—] . (1]
w
(i) Given that w + 1= 6, show that w* + ]—, =34, m
w w"
(ii) Hence, find the value of w — l, if 0<w<l. (3]
w
(b) Giventhat p=3 M , express m in terms of p. [3]
\1 m=p
(¢) Given -4 <p< 10 and 11<¢<20, where p and g are integers, calculate the
(i)  greatest possible value of g—p, [1]
(i) least possible value of B, if g #0, (88}
q
(iii) least value of 2p* +4°. m
(a) InJanuary 2017, the price of a car was $96 000. Over the next two months, the price
increased by 25% and then decreased by 15%. Mr Ali, a potential car owner, said
that the overall increase in the price of the car was 10%.
Do you agree with Mr Ali? Justify your answer. [2]
(b) Alex bought a home entertainment system during the Great Singapore Sale on hire
purchase. He paid a deposit of 20% of the selling price. The balance of the payment
was $8000.
(i) Calculate the selling price of the system. 1)
(ii) Alex paid the balance of the payment in monthly instalments of $380, charged
at x % per annum simple interest for 2 years. Find the value of x. [3]
(iii) Alex could have taken a loan to pay the outstanding balance. If the finance
company charged him a compound interest of 6.5% per annum with a
repayment period of 2 years, would you recommend that he takes up the loan
instead of paying in instalments? State your reason clearly. [3]
VICTORIA SCHOOL 17/S4PR1/EM/2

4 John and Tim begin to walk with a constant speed of x m/s and y m/s respectively towards
each other along a pathway of length 20 metres. '

(a) Given that they walk past each other 4 seconds later, show thaty =5—x. [2]

(b) Given also that John takes 3 seconds more than Tim to walk through the pathway,
form an equation in x and show that it reduces to

3x* —55x+100=0. (3]

(c) Solve the equation 3x* —55x+100 =0, giving your answers correct to 2 decimal
places. 2]

(d) Calculate the time, to the nearest second, taken by Tim to walk through the
pathway. (2]

VICTORIA SCHOOL 17/S4PRI/EM/2
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5 The points P (3, 1), Q (3, 4) and R (5, 9) are shown in the diagram.
y
R(5,9)
03,4
P31
(0]

Find the

(a) coordinates of S such that PQRS is a parallelogram,

(b) exact length of PR,

(c) areaof APRQ and hence the perpendicular distance from Q to PR,

(d) equation of the line that passes through P and is parallel to the line

3y=4x+5.

—J

(1
(1]
(4]

(2

6 (a) The results of two class tests are shown in the tables below. The total marks for both

tests are 80.

Standard deviation = 15.5

(i)  Find the mean mark and the standard deviation of Test 1.

(ii) Compare and comment on the marks of the two tests in two different ways.

VICTORIA SCHOOL 17/S4PR1/EM/2

Test 1
Marks (x) 40<x<50 | 50<x<60 | 60<x<70 | 70<x<80
No. of students 10 12 13 5
Test 2
Mean = 45

(3]
(2]

Cumulative 4
Frequency 10 r

—J { O —_J S | ] ey s -] b bd (W) d — " [ J—1

6

(b) The cumulative frequency curve below shows the amount of money collected by 60

students in the school’s Rugby Team during a fund raising event.

60 =

50 "

40

20

10 >

20 40 60 80 100
Amount of money ($)

(i)  Use the graph to find the

(a) median amount of money raised, [1]
(b) interquartile range of the distribution, (2]
(c) tenth percentile of the distribution. (2]

(ii) A student will be given a T-Shirt if he managed to collect at least $y. Find the
value of y if 20% of the students were given the T-Shirt. [2]

(iii) The box-and-whisker diagram below illustrates the amount raised by 60
students from the Outdoor Club.

-+~
4

10 36 52 66 9
Amount of money ($)
Brian commented that the students in the Rugby Team raised more money as

compared to the students from the Outdoor Club. Do you agree? Give a reason
for your answer. (1]

VICTORIA SCHOOL 17/S4PR1/EM/2
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7 A, B, C and D are points on level ground with A due South of B.
Itis given that ZABC =22°, ZBCA=68°, AC =4.7km and CD = 9.6 km.
BCD is a straight line.

North

Calculate

(a) AD, (2]
(b) ZCAD, [2]
(c) the bearing of C from D,_ m
(d) the shortest distance from C to AD. (2]

A helicopter, H is hovering at a height of 450 m, at a point which is vertically above C.

(e) Find the smallest angle of elevation of the helicopter when observed along AD. [2]

VICTORIA SCHOOL 17/S4PR1/EM/2

8
8 (a) Risthe point (7, 1) and S is the point (2, 5).

(i)  Find the column vector RS. m
(ii) Calculate the exact value of ‘R_S ] 2)
(i) If E:%_s and B is the point (3, 6), find the coordinates of A. ' (2
(b)
2p + 3q S
R In
P
3q
Qo

In the diagram, E is a point on SR such that SR = 2SE and F is a point on QE such
that 3QF = 2QE. PS =4p, PO =3q and SE =2p+3q.

(i) Express each of the following, as simply as possible, in terms of p and/or q.

(a) PE (1
() OF (m
(© PF (1
@ PR (n
(ii) What can you deduce about P, F and R? 1
(iii) Given that the area of AQRE =24 cm?, find the area of ARFE. [2]

VICTORIA SCHOOL 17/S4PR1/EM/2
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9 Answer the whole of this question on a sheet of graph paper.

In experiment A, water flows from a tap at a constant rate into a conical flask.

The table below shows the height of water, h cm, at various timings of the water flow.

Time (¢ s) 0.0 1.0 2.0 3.0 4.0 5.0 6.0
Height (k. cm) | 0.00 | 0.50 | 1.25 | 2.38 | 3.90 | 6.59 | 10.39

(a) Using ascale of 2 cm to represent 1 second, draw a horizontal t-axis for 0<t <6.
Using a scale of 2 cm to represent 1 cm depth, draw a vertical h-axis for 0<h<11.
On your axes, plot a smooth graph represented by the data in the given table. 3]

(b)  Use your graph to find an estimate for the height of water in the conical flask when
t=34. [1]

(c) By drawing a tangent at the points =2 and ¢ =5,

(i) find the gradient of the curve at t=2 and¢ =5, (2]
(ii)  state briefly what these gradients represent, [1]
(iii) explain the significant difference between these gradients. (1]

(d) Inexperiment B, another container in the shape of a cylinder is being used.
Water flows from the same tap. The height of water can be described by the equation
h=1.25t+c, where c is a constant.

(i)  If the cylinder is empty at the start of the experiment, determine the value of

c. (1]

(ii) By drawing a suitable straight line on the same axes, determine the time taken
for the height of water in both containers to be the same. 2]

VICTORIA SCHOOL 17/S4APRI/EM/2
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10

10  Scuba divers use diving cylinders to help them stay underwater for a long period of time.
In this question, the internal compartment of a diving cylinder, as shown in Figure 1, can
be modelled as a cylinder with a hemisphere on top, as shown in Figure 2.

Height

\_Diameter v

Figure 1 Figure 2

A diver intends to stay underwater at a depth of 20 m for 1.5 hours. He wants to determine
whether a particular diving cylinder, with an internal compartment of diameter 20 cm and a
height of 75 cm, is sufficient to support the dive.

(a) The volume of the diving cylinder is measured by the volume of its internal
compartment. Work out the volume, in litres, of the diving cylinder. 3]

(b) The following equation is used to calculate the volume of oxygen in the cylinder.

(Volume of cylinder )x (Pressure in cylinder)

Volume of oxygen =

(Atmospheric pressure)

The pressure (measured in bars) in the cylinder is 210 bars and the atmospheric
pressure (measured in bars) is 1.01 bars.

Find the volume, in litres, of oxygen that the diving cylinder can hold. [2]

(¢) To calculate the volume of oxygen a diver requires, the following equation is used.

Volume of oxygen required = (Breathing rate)x(Duration ) x( Ambient pressure)

Assuming that the diver’s breathing rate is 18 litres per minute and that for every 5 m
underwater, the ambient pressure increases by 0.5 bars from the atmospheric
pressure, determine whether the diving cylinder is sufficient to support the dive.

Justify your decision with calculations. 4)

End of Paper

This document is intended for internal circulation in Victoria School only. No part of this document may be reproduced, stored in
a retrieval system or transmitted in any form or by any means, electronic, mechanical, photocopying or otherwise, without the
prior permission of the Victoria School Internal Exams Committee.

VICTORIA SCHOOL 17/S4PRI/EM/2



Answer Key
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1 [@) | L 6 | (bib) | Interquartile range = $39
w~
(aiii) | —5.66 (bic) | 10" percentile of the distribution =S18
bii) | y=72
’ 3+ p’ (
(b) m=1% _P_(__‘_P_l (bii) No. The median amount raised
p -2 ") by the Rugby Team is lower.
-4
(ci) 24 | (cii) T (ciii) | 121 7 | (a) 12.2 km
2 | (a) Disagree with Mr. Ali. ®) 47.0°
(bi) | $10 000 (c) 338°
(bii) | x=7 (d) | 3.44km
(biii) lYes. As the interest/total loan is © 270
ower.
-5
3 |(a) n=14 8 | (ai) 4
(b) No. John is wrong. (aii) \/zﬁ units
(ci) |1.97rad ( 1 )
425
(cii) |18.9 cm? @iil) | (4
4 (@) |Show y=5-x. (bia) | 3(2p+q)
(b) | Show 3x*-55x+100=0 (bib) | 6p
(c) x=16.29 or 2.05 (bic) | 4p+3q
(bid) | 2(4p+3q)
(d) 7 seconds (bii) | P, F and R lie on a straight line.
(biii) | 8 cm®
5 (@ |S(56) 9 [ [n=29 [ [1.02306
The gradients represent the rate
(b) J68 units (cii) | of increase of water level in the
conical flask at each instant.
(ciii) Water level is rising faster at
(c) 0.728 units t=5comparedtot=2
(di) |c=0 _ [(dii) [4.80r4d9
4 .
) PO 10 | (a) 22.5 litres
3
6 |(ai) |mean= 58.25 marks (b) 4680 litres
SD =9.85 marks
The mean mark of Test 1 is higher
than of Test 2. This means that
students scored better in Test 1 as
compared to in Test 2.
(aii) | The standard deviation of Test 2 - y
marks is higher than in Test 1. © Ne. It isinsutficient;
This means that the spread of
marks in Test 2 is bigger/wider
than that of Test 1.
(bia) | Median amount = $49
VICTORIA SCHOOL 17/S4PRI/EM/2
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1Y _ o, 1
1 @ ||w+—| =w+24+— - (B1]
w w?
1Y 1
(w+—) =w+2+—
w w
2 2 1
) =(6) =w +2+w2
oWl 1, =36-2
wo
=34 (shown) —--[Al]
1Y _ o, 1
Aw=—] =w =2+— - [B1]
w w
=wit 11 —2 = [M1-for sub|
7
(if) =34-2
2
(W—-l) =32
w

a
w

2m* +3p
P=\J’—2—
m'—p

s 2m* +3p

m*=p

oo W=

=432 . Since0<w<l, = w—=-566 (3 SF)—[A1]
w

(b)

--—- [B1- taking cube on both sides
Mos

p’ml _p4 =om? +3p
m?(p*~2)= p(3+p*) —- [MI- Factorisi

. pB+p)
")

’ 3
am=1% _—_p(;t,; ) . [A1]

(¢)| () greatest possible value of g— p=20—(-4)=24

[B1]

(ii) least possible value of LA % ---- [B1]
q

(iii) least value of 2p*+4* =2(0)° +11* =121 -—

VICTORIA SCHOOL 17/S4PR1/EM/2
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13 14
2 (a) InJanuary 2017, the price of a car was $96 000. Over the next two months, the price 3 (a) A polygon has n sides. Three of its exterior angles are 60°, 25° and 55°. The
increased by 25% and then decreased by 15%. Mr Ali, a potential car owner, said remaining angles in the polygon have interior angles of 160°. Find value of n.  [2]
that the overall increase in the price of the car was 10%.}:
Do you agree with Mr Ali? Justify your answer. Sum of exterior angles = 360°
Disagree with Mr Ali. - [B1] WP N R =g =80
The actual overall increase = (1.25%0.85—-1)x100% 12:0 ol 22(;;"0— 60 =260
n=
=6.25% --------- [B1]
n=14 ——-[Al]
(b)  Alex bought a home entertainment system during the Great Singapore Sale on hire
purchase. He paid a deposit of 20% of the selling price. The balance of the payment . . . 5
was $8000. (b) John claimed that he can draw a regular polygon with its exterior angle as 70°.
Is he right? Explain. [2]
(i)  Calculate the selling price of the system. . ]
No. John is wrong. ---—-—-—- [B1]

o . o
x100=$10 000 ------ 360° is not completely divisible by 70°.

Selling Price = 8000
80

(ii)  Alex paid the balance of the payment in monthly instalments of $380, charged (c)
at x % per annum simple interest for 2 years. Find the value of x. (3]

Total repayment amount =380x24 = $9120

Total interest amount =9 & 10 -
1120 = 3000xxx2
100
X=T7 eeemeeees [Al )
Cc b o+— 6 —A
(iii) Alex could have taken a loan to pay the outstanding balance. If the finance In the figure above, the C'hOI'd DE, of length 10 cm, is parallel to the diameter
company charged him a compound interest of 6.5% per annum with a AOC of the semicircle with centre O and radius 6 cm.
repayment period of 2 years, would you recommend that he takes up the loan ) ) )
instead of paying in instalments? State your reason clearly. 3] (i) Find ZDOE in radians. 2]
6 +6”-10

Total loan amount = 8000(1 +16T(5)) =$9073.80---------- (A1) cos ZDOE = W S
Yes, he should take up the loan from the finance company. = ---------- [A1] £ DOE = 19702
The interest amount is lower. / The total loan amount is lower. ---------- [Al] = 1.97rad (3s.f)
Questlon Wi

(ii) Calculate the area of the segment DBE. (3]

Area of segment DBE

%(5’)(1.9702) - %(6’)sin 1.9702 - M2]

= 18.880

= 189cm’® (3 SF) [Al]

3) Took Pnncnpdl umoum (P) a $10 000 mstead of $800

VICTORIA SCHOOL 17/S4PR1/EM/2 VICTORIA SCHOOL 17/S4PR1/EM/2
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4 John and Tim begin to walk with a constant speed of x m/s and y m/s respectively
towards each other along a pathway of length 20 metres.

(a) Given that they walk past each other 4 seconds later, show that y =5-x. 2]

4x+4y=20 - [BI] - Question was well attempted. Most
x+y=5 ’ ' students had managed to show
y=5-x ——I[Al] o

(b) Given also that John takes 3 seconds more than Tim to walk through the pathway,
form an equation in x and show that it reduces to

S i S
100-20x-20x=3x(5-x) - (M- single fraction]|Broper and suffigientworking.
100-40x =15x-3x ""

~3xP-55x+100=0  ---—-- [A1]

() So!\}e the equation 3x* —55x+100 =0, giving your-answers correct to 2 decimal
places. . [2]

3x*—~55x+100=0

_ —(=55)%/(-55)" =4(3)(100)
” 203)

[B1]
_55£./1825
6

~x=1629 or 2046
= x=1629 or 205 (2DP) -—--—-[Al]

(d) Calculate the time, to the nearest second, taken by Tim to walk through the
pathway. (2]

~. x=16.29 (rejected)
Sox=2.046 = y=2.954

.. Time taken for Tim = 2 e MI]
2.954
=6.7705
=7 seconds (nearest seconds) ---------- [Al]
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The points P (3, 1), Q (3, 4) and R (5, 9) are shown in the diagram.

Find the

(a) coordinates of S such that PORS is a parallelogram, [1]

(b) exact length of PR, 1

PR=4/(5-3)" +(9-1)
=+/68 units (3 SF) - [B1]

X

06,4

P@3.1)

4

(c) areaof APRQ and hence the perpendicular distance from Q to PR,

Area APRQ = —12—(2)(3) -——-- [M1]
=3 units? -——- [AD)
Let the perpendicular distance from B to AC be h.
Area APRQ = —;—(PR)(h)
1

3=5(\/€§)(h) V)

h=3x2

68
=0.728 units (3 SF) —— [Al]

17/S4PR1/EM/2
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(d)  equation of the line that passes through P and is parallel to the line

3y=4x+5.

17

Jy—4x=5

Sy=2x4d
¥=3%3

.equation of the line:

y-1=5(x—3) ----- - [M1]

VICTORIA SCHOOL

17/S4PRI/EM/2
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6 (a) The results of two class tests are shown in
the tables below. The total marks for both tests are
80.

Test 1

50<x<60 | 60<x<70

70< x<80

12 13

5

>f
_ 45X10+55%X12+65X13+75%X5

10+12+13+5
_ 2330
40
=58.25 marks = -—---—---[Al]

Standard Deviation =

2330)?

w )7 MY

(

bd ——d i o

Must show substitution
of the values!

(ii) Compare and comment on the marks of the two tests in two different ways.

(2]

The mean mark of Test 1 is higher than of Test 2. This means that students
scored better in Test 1 as compared to in Test 2.

[AT1]

The standard deviation of Test 2 marks is higher than in Test 1. This means that

the spread of marks in Test 2 is bigger/wider than that of Test 1. [Al]

VICTORIA SCHOOL 17/S4PRI/EM/2
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(b) The cumulative frequency curve below shows the amount of money collected by 60 7
students in the school’s Rugby Team during a fund raising event.

A, B, C and D are points on level ground, with A due South of B.
Itis given that LZABC = 22°, ZBCA =68°, AC=4.7km and CD = 9.6 km.
BCD is a straight line. Calculate Noah

(i) Use the graph to find the

“ gl (a) AD, (2]

QSb Arcwel] :

3 ; (a) median amount of money raised, [1]
~answered. Mistal

AD? =DC* + AC* =2(AC)(DC)cos £DCA

Cumulative

Median amount = $#9 ------- [B1)

s =(9.6)} +(4.7)} = 2(9.6)(4.7) cos (180° — 68°) - [M1]
(b) interquartile range of the distribution, [2] * = AD =12.168
Interquartile range = 69 430 ------—- [B1] ) =12.2 km (3 §F) - (A1)
= $39 """" [Al] “ Au::unl o!:unu:;a' () " o (b) ZCAD
(c) tenth percentile of the distribution. 2] 96 AD
——— s iiiaae M1
sinZCAD sinl12° :
10 ——— — sin ZCAD =0.73151
No. of students in 10" percentile =-1—0—6X60 =6 ---eee- [B1] 'f_M'llS.t; éth.'n_o‘.j 'Qf Stadents JCAD = 47.012°
» . T at 10" percentile. . RS
10" percentile of the distribution =$18 -------- [Al]) i 5 ti A =47.0° (1DP) ------- [A1]
(ii) A student will be given a T-Shirt if he managed to collect at least $y. Find the
value of y if 20% of the students were given the T-Shirt. [2] (c) the bearing of C from D,
Na. o stud 20 60=12 Bl Bearing of C from D =360°—22° (£s at a point)
A t =—X60= PR s at a point)
o. of students 100 [B1] AR (A1)
Value of y =72 —------ [A1]
i Max angle of i Tall object at €
(iii) The box-and-whisker diagram below illustrates the amount raised by 60 (d) the shortest distance from C to AD. [2] elevation of tall object Y
students from the Outdoor Club. ) when viewed from a J
Let the shortest distance from C to AD be h km. point along AD P
Need 1 1 / (c
’7 ‘————l to have ZxADxh=—xDCxACxsin ZDCA A \ =
4t05 2 2 ; .
s | s G pomm
¢ y f J —> 168xh =—x4.7%9.6xsin112° - [M1
10 36 52 66 96 2 sin M1] s
Amount of money ($) h=3.4381
=3.44km (3 SF) ------ [A1]
Brian commented that the students in the Rugby Team raised more money as

compared to the students from the Outdoor Club. Do you agree? Give a reason

for your answer.

(11

No. The median amount raised by the Rugby Team is lower as compared to the
median amount raised by the Outdoor Club students. --------

[B1]

VICTORIA SCHOOL 17/S4PR1/EM/2
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A helicopter, H is hovering at a height of 450 m, at a point which is vertically above C.

(e) Find the smallest angle of elevation of the helicopter when observed along AD.
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8 (a) Ris the point (7, 1) and S is the point (2, 5).

The smallest angle of elevation occurs when it is observed from point D. . ) ey
Let the angle of elevation be 6. @) Find the column vector RS.  [1]
tanf=—0 . M1] RS = 0S - OR
9600
6 =2.6838° = (2) e 7
=27° (1DP) - [A1] 5 1
-5
= 7| Al
(7))~ nn
(ii) Calculate the exact value of IEJ [2]
[rs|= \/(-5)’ R, gp— M1]
= V41 units  ———[Al]
(iii) If AB= %ES: and B is the point (3, 6), find the coordinates of A. (2]
4B = 1&s
4
— — 1(-5
OB - OA = —( ) -------- [M1]
4\ 4
OA =OB - AB
Rk
6 1
4l
=| 4
5
.. The coordinates of A are (4-—.5). -------- [A1]
VICTORIA SCHOOL 17/S4PR1/EM/2
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(b) In the diagram, E is a point on SR such that SR = 2SE and Fis a point on QFE such
that 3QF = 2QE. PS=4p, PO=3q and SE =2p+3q.

(i)  Express each of the following, as simply as possible, in terms of p and/or g.

- PR L) S

(@) PE, [1]
R ap

PE =4p+2p+3q

= 6p+3q

=3(2p+q) - (A1) 3

o Q
) QE, (1]

QE =-3q+6p+3q
=6p: momeeses (A1)

(© PF, (1)
P_F=3q+§(6p)

=4p+3q - [Al]

@ PR (1] tilde , ~

PR=4p+2(2p+3q)
=8p+6q
=2(4p+3q) e (A1)

(ii) What can you deduce about P, Fand R?  [1]

24

ARFE and AQRE share a common height,
Area of ARFE _ FE
Area of AQRE QFE

Avcaof ARFE_1
24 3
ArcaofARFE=—13—x24=8 Cm? sseses [A1]

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

In experiment A, water flows from a tap at a constant rate into a conical flask.

The table below shows the height of water, h cm, at various timings of the water flow.

Time (¢ s) 0.0 1.0 2.0 3.0 4.0 5.0 6.0
Height (hcm) | 0.00 | 0.50 | 1.25 | 2.38 | 3.90 | 6.59 | 10.39

(a) Using a scale of 2 cm to represent 1 second, draw a horizontal r-axis for 0 <1<6.
Using a scale of 2 cm to represent 1 cm depth, draw a vertical h-axis for 0Sh<11.
On your axes, plot a smooth graph represented by the data in the given table. (3]

(b) Use your graph to find an estimate for the height of water in the conical flask when
1=34. (m

h=2.9cm ----—-—- [B1]

(c) By drawing a tangent at the points =2 and =35,

FE=2(4p+3q)
=2PF

- P, F and R lie on a straight line. --—--—- [A1])

Since PR is some scalar multiple of PF, PR is parallel to PF. P is a common point.

1 workmg for-
y gradxents

(i) find the respective gradient of the curve at =2 and 1 = S, 2]
; .35-0 .
Atr=2: Gradient = 57 =1.02 - [M1 - to find the gradient]
. 5-4 §
Atr=5: Gradient = = =3.06 ----——-- [M1 - to find the gradient]

(ii) state briefly what these gradients represent, [1]

(iii) Given that the area of AQRE =24 cm?, find the area of ARFE . [2]

VICTORIALSCHOOL 17JSARRIEM/2

The gradients represent the rate of increase of water level in the conical flask

at each instant. -------- [B1]
(iii) explain the significant difference between these gradients. m
Water level is rising faster at t = 5 compared to t = 2, -------- [B1]

(d) In experiment B, another container in the shape of a cylinder is being used.
Water flows from the same tap. The height of water can be described by the equation
=1.25t+c, where c is a constant.
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