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READ THESE INSTRUCTIONS FIRST

Do not open the booklets until you are told to do so.

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

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

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

Answer all questions.

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

Omission of essential working will result in loss of marks.

The use of an approved scientific calculator is expected, where appropnate

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 x.

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 80.

For Examiner’s Use

80

This question paper consists of 17 printed pages, including this cover page.
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Mathematical Fornuilae
Compound Interest

n

¥
- Pl1+-
Total amount ( 10 0)

Mensuration

. Curved surface area of a cone =7/

Surface area of a sphere = 470"

1

2
Volume of a cone = B-JD‘ h
Volume of a sphere = EJD'3

1 .
Area of triangle ABC = —Z—ab snC
Arc length = 76, where @ is in radians
Sector area = —2‘-"20 , where @ is in radians

Trigonometry

a b ¢
smA smB smC

2 =p®+¢% -2bccosA

Statistics

Standard deviation = 2‘2—'];; - [%?)
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For . : For
xaminers) 3 The line 6x +3y =18 crosses the x-axis at C. Examiner's
Use Use

(a) Find the coordinates of point C.

Answer (@) C(........ S, T & |

(b) Find the gradient of the line.

Answer (D)....cvereeeecnnininn, Rsrssennains 1]

4  The ratio of Ahmad’s expenditure to Bala's expenditure is 4 : 9 and the ratio of Charlie’s
: expenditure to Bala’s expenditure is 5: 3.

The difference between Ahmad’s and Charlie’s expenditure is $55.

Calculate the amount of Bala’s expenditure.

Answer $;[2]
5 (a) Giventhat 8¢ =1, findd.
Answer (@) d=.......cccc....... s e m
(b) Given that zl—x =4, find x.
Answer (b)) X =....cooiiiiiiiiiiinan. [1]
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6 The surface of a spherical solid of radius 5 m is to be painted and each tin of paint can
paint an area of 6rm’.

How many tins of paint are to be bought to paint the spherical solid?

Examiner’
Use

7 (a) Express 2016 as aproduct of its prime factors.

ANSWer (@) ......ocreeveevncieennenneeimen [1]

(b) Given that 2000 is a perfect square, find thé smallest possible integer value of k.

Answer () K =....cccmoeeeiiaiannnn [2]

[Turn over
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For . . . » For
Exsmines] 8 A cyclist cycles at an average speed of 28 km/h for 45 minutes. Examiner’s
Use After resting for 25 minutes, he continues to cycle for another 12 km in 30 minutes. Tse

Calculate the average speed of the cyclist in knvh for the entire journey.

Answer ........ TSR, km/ h [3]

9 (a) Solve the inequality x+6 <13 s 5x-2.

Answer (@) «..ccooevvieinnnnn.. s smsesTsse 2]

(b) Hence, write down the largest possible prime value of x that satisfies
x+6<13s5x-2.

Answer D) B nsmvmnssrrrrianiited [1

133
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10 (@) Express x* —6x—16 inthe form of (x-af -».

ANWEr {B) cssiscmsmnsivminsssmisiicimnasiissns

(b) Hence, write down the minimum value of y = x* — 6x—16.

) e

{1

(¢)  Write down the equation of the line of symmetry of the graph of p=x*-6x-16.

ANSWEE () eeeeeeece e i [1]
11 Ali’s height is 150 cm. .
Brian’s height is 110% of Chandra’s height.
Brian’s height is 96 % of Ali’s height.
What is Chandra’s height in metres?
ARSWer .....cocciveeeeeecneinepe.m 3]

Examiner’
Use
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12

71 Hgirel | Figere2 i R
. g

~ Tx 7. X o
X //
: \ e
S e
Y 7
Wyer g S i e Ya o g :
: Figure'4 T :FigaeX 1" [Figuref

Which of the graphs shown above could be the graph of

(@) y=——1-,
. X

Answer (a) Figare c.......cicoerereacnsic
®) y+x=-2, |

Answer (B) FIBHe ..cssuecvinseersspson
© y=1-x*7

Answer (6} FIPE: - iccninsrmswnmmpmbusis

For
Examiner’s
Use
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Bcaxl:l?t;u"s 13 In the diagram, AOC is the diameter of the circle, centre O,
o RST is the tangent at S.
LASO =38°and ZBAC = 26°.
(@) Find LASR. A
>
R S T
0
Answer (@) LASR =........... S 1]
(b) Find 2ACS.
o
Answer (b)) LACS = .......ccoonvunen.... 1]
(¢) Find £BSC.
: o
Answer (¢) £BSC = ......cccoveveunu. e [1]
14 g= { integers x: 2< x<10}
P ={ prime numbers }
O={factorsof 12}
(a) List the elements in Q.
Answer (@) ......ccoooveiiviiiiiiiiiiiian 1]
(b) List the elements in (P U Q).
Answer (D) ....... R R A e iy [1]
() Find n(PNQ').
ANSWEP [C) .csoani 5 inrnnsimimmgoneiinid {1]
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Fi F
Eum‘:ler‘s 15 A hawker sells green tea and jasmine tea, each available in small, medium and large E.m?;m"s ,
Use cups. 7 Use
The matrices show the number of cups sold during lunch and the price of one cup of each
size.
Pri
Small Medium Large Small lnz%e ,
A 4 8 2
GreenTea Medium | 1.50
Jasmine Tea 1 5 0 Laree 1.80
4 8 2 1.2
(a) Find 1.5].
150
1.8
Answer (@) ... ... ... ... « 24
(b) Explain what your answer to (a) represents. !
Ans’ver (b') ------- deemans dessslTonescasreneen R T A st esevsrssneran PRV een =
e ard e TV Ao Ade aT o wsocnnss™massasnns L S R L I e I L L [1]
" 4x+6
16 Simplify ————.
@) phify 2xy +3y
ANIWOE (O <o enoeisiinimnmssmsssisisnssnss 1]
. ... 4 a-21b
Express as a single fraction in its simplest form - .
®) S . g 2+3b @ 9B
Answer (B)......coooviiiiniiiiiiiiinaaanen [2)
) /135
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VO 1s vertical and VC = 13 em.

(a) Find the length of OC.

(b) Find the vertical height VO.

(¢) Calculate the volume of the pyramid.

17 ABCDYV is a right pyramid with a square base of side 8 cm.

Answer (@) OC = ...

Answer D) VO = ...........

Answer (€)..........

trevenTeceMaanen cm [1]

| B B Y
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For . For
xamine's|] 18 (a) Factorise completely 8ab +1-4a—-2b. Examiner’s
Use ’ Use .
Answer (@) coeeeeeevneenineaeeipn 2]

(b) Factorise 3x* —15x+18..

Answer (B) o cooveeeevieaiineeieannnenpen [2]

19 1t is given that x is inversely proportional to the square root of y.

When x =6, y =4.

(a) Findthe aquatibn relating x and y.

ANSWEr (@) ....oninsvscvssbsnniTrmeaginanems [2]

(b) Hence, find the value of x when y = 256.

nswer (b) x R m
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B 20 Inthe diagram, ADB is a straight line, Z4BC =90°, AC =16cm, AD = 9cm and area .
Use: of A4DC =36 cm™ Use
&4
16 ecm
A O p
9cm D

(a) Provethat ZCAD =30°.

Answer (a)

(2]
(b) Find the shortest distance between point D and the line AC.
Answer (B).....coonviconsess - S— cm [1]
(c) Find the length of CD.
Answer (€)......coevvieiiiiniiiiininnnn. cm [2]
(d) Find sin £24DC.
Answer (d). .. ... [2]

[Turn over
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21 (a) Convert 2015 picoseconds to seconds, giving your answer in standard form.

Answer (@).........cccconnune.p’seconds [1]

(b) Inthe Singapore Budget 2015, the Ministry of Education was allocated
$10.9 billion from the total budget of $67 820 000 000.

(i) How much was allocated to the other ministries?
Give your answer in billion.

Answer (b)(0) $ ......ceevnnnnnnnn billion [2]

(ii) Calculate the percentage of the total budget allocated to the Ministry of
Education.

Answer (B)(ii) ... B % [2]

Examiner’s
Use




Clementi Town Secondary School 15

Preliminary Examination 2015 Secondary 4 Express / 5 Normal Academic Mathematics / Paper 1
For % “ . For
Examiner's|] 22 The cumulative frequency curve below illustrates the marks obtained, out of 70, by 120 Examiers
Use students in test 4. The passing mark is 35. Kee
S5
0 1
o
2
X
&
o]
=
E 7.
=)
O 4
E hi g is I b ‘-' 2 kE
+ ! 2 . 3

“(a) Use the graph to find
@)  the median mark,

Answer (@) ... .o o e e vie e e [1]

(ii) the interquartije range.

Answer (a)(i1) . o oo vt e [1]

(b) The box-and-whisker plot represents the marks, out of 70, obtained by the same
group of 120 students in test B two weeks later.

i 7 " LRt
v Marks

Find the interquartile range.
0 ) SO |
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(c) Inwhich exam did the students perform better? Justify your answer.

........................................................................................................

....................................................................................................... [2]
23 The numerator of a fraction is x and its denominator is y when expressed in its simplest
form. A
The sum of the numerator and the denominator of the fraction is 21.
When 5 is added to the numerator, the fraction becomes 1.
(a) Wn’te down two simultaneous equations, in terms of x and y, to represent this
information.
Answer (a) .
....................... pissiics 12)
(b) Solve the simultaneous equation to find the value of x and y.
ANIWEr (B) XS visis snsunsssansmmnngesms
Y= erererenrioannes b asiommnid [2]

(c) Hence, state the reciprocal of the original fraction.

ANSWEY (€) ... o unevvrrsszessserasromenns (1]

For
Examiner’s
Use
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24 The diagram shows the speed-time graph of a particle over a period of 15 seconds.

The particle uniformly decelerated from 10 m/s to v m/s in 5 seconds.

It then maintains at this speed for the next 5 seconds and accelerates uniformly at 2 m/s*
for another 5 seconds.

The distance travelled in the first 5 seconds is 35 m.

(a) Find the value of v.

Answer (@) v=........... IR—— [1]
(b) Find the speed of the particle after 15 seconds.
Answer (b)........... Cheeelienoenenns MY [1]
(¢) Complete the corresponding distance-time graph. 31
Speed (m/s)
)
10 :
14 \
A — »Time (s
0 s 10 B ©
Distance (m)
A
1'r 7
: » Time (s)
5 10

For
Examiner
Use
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READ THESE INSTRUCTIONS FIRST

Do not open the booklets until you are told to do so.

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

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

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

Answer all questions.

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

Omission of essential working will result in loss of marks.

The use of an approved scientific calculator is expected, where appropriate. _

If the degree of accuracy is not specified in the question, and if the answer is not exact,
give the answer to three significant figures. '

Give answers in degrees to one decimal place.

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

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 80. '

For Examiner’s Use

80

This question paper consists of 17 printed pages, including this cover page.
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Mathematical Formulae

Compound Interest

n

r
= Pll1+—
Total amount ( 10 0)

Mensuration

Curved surface area of a cone = 7tr/

Surface area of a sphere = 4772

1

Volume of a cone = -§-1tr2h
Volume of a sphere = —3—1!7‘3

1 )
Area of triangle ABC = Eab smC
Arc length = #6 , where 6 is in radians

2 - ;
Sector area = E" 7 , Where @ is in radians

'T rigonometry
a b c
smA smB smC
a’ =b*+c* -2bccos A
Statistics

DL

Mean = zf

Standard deviation = 2 I E 7
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Answer all the questions.

1 (a) Simplify 7(a-15)-8(a—15).

For
Examiner’s
Use

15-a Bl
Answer (@).....ccocouenenininniiiin. [1]
() Solve (35 +1)b—2)=0.
3 2 BI
3
Answer (b))b=............ s, RR——— | | |
2 The diagram shows a sketch of a rhombus.
" (a) . Find x.
112 BI
Answer (@) x= ..............coeee.... [1]
(b) Find y.
34 I3
Answer (b)) y=...ccooeeiiiiiiii . [1]
[HO

[Turn over
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For . .
Examina’s] 3 The line 6x + 3y =18 crosses the x-axis at C.
Use

(a) Find the coordinates of point C.

Answer (a) C (

(b) Find the gradient of the line.

Answer (b)......

............................

4 The ratio of Ahmad’s expenditure to Bala’s expenditure is 4 - 9 an
expenditure to Bala’s expenditure is 5 : 3.
The difference between Ahmad’s
Calculate the amount of Bala’s expenditure.

d the ratio of Charlie’s

and Charlie’s expenditure is $55.

Answer (b) x =

A B C
4 9
3 5
9 15 Mi
11 U-——-- $55
1U e $5
L O - $45 Al
Answer$ ... [2]
S (a) Given that 8! = |, find 4.
! Bi
‘ 3 3
Answer (@) d=..................... [1]
(b) Given that 2ix =4, find x.
331

Examiner’s
Use
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For . s s s . s .
exammers] 6  The surface of a spherical solid of radius 5 m is to be painted and each tin of paint can
. 2
Use paint an area of 6mm”.

How many tins of paint are to be bought to paint the spherical solid?

Surface area of sphere = 47(5)’

N
= 100r M
1007 _ 16.66667 Mi
6n

No of tins =17 Al

ANSWET «.ooeeeeaeeeeeaeeniennnnineeens [3]
7 (a) Express 2016 as a product of its prime factors.
2’x3*x7 Bl

Answer (@) «..cooovininininiiiiiiiin 11

is a perfect square, find the smallest possible integer value of k.

(b) Given that e

2°x3'x7 (2x2x3)x(2x2x3)x2x7 M1
koo k
k=14 Al
Answer (b)) k=...ccccouiiiiiiiiiennns 2]

R

[Turn over
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For . . Fi
Examine’s| 8 A cyclist cycles at an average speed of 28 km/h for 45 minutes. Exm?.r,q's
Wi After resting for 25 minutes, he continues to cycle for another 12 km in 30 minutes. Use

Calculate the average speed of the cyclist in knvh for the entire journey.

P
oot

Total time taken = 45 + 30 +25 sk
=100 mins = lg-h

Total Distance travelled = 12 + 28 x = Al
=33 km

Average speed = 33/ l—i—

=19.8 kimm/h Ald

~ Answer ... knv/ h [3]
{.
(a) Solve the inequality x+6 <13 s 5x-2.
X+6<13s5x-2
x+6<13 or 13s5x-2
x<7 : 3<x Al
3sx<7 Al
Answer (@) ...........cccocevviiiinnannn [2)

(b) Hence, write down the largest possible prime value of x that satisfies
xX+6<13s5x-2. '

Answer (b)) x=.....ccccoiiiuiinannnn..
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For qu
Bxamine'sl 10 (2) Express x?— 6x - 16 in the form of (x-af - 5. ‘ S
Bi
(x-3F -25
Answer (a) LIRS | §

() Hence, write down the minimum value of y=x*-6x-16.

Bl
y=-25

Answer (b) U DOCTOUSPRRUSUNRRRRRORRNNY | §

(©)  Write down the equation of the line of symmetry of the graph of y = x> —6x—16.

'x=3 Bl
Answer (c) Bt TP | | |
11 Ali’s height is 150 cm. o
Brian’s height is 110% of Chandra’s height.
Brian’s height is 96 % of Ali’s height.
What is Chandra’s height in metres?
‘Brian’s height = 0,96 x150 Ml
=144 cm
Chandra’s height = :‘:—gxm M1
~13Im (3s.f) Al
Answer . .. m [3]
S

[Turn over
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For For
Examiner’s 12 . Examiner’s
Use Use
Figure I ‘igure 2 - Figure3
LY S //‘
AN L ,
I "X g
\ s
N 4
Figure 4 - Figure:5 " Figure 6

Which of the graphs shown above could be the graph of

1
@ y=-—,
b o

Answer (a) Figure ....... S 1]
(b) y'+x=‘—2’

Answer (b) Figure .................... .. "[1]
© y=1-x.

Answer (c¢) Figure ....... v et nee (1]
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13 In the diagram, AOC is the diameter of the circle, centre O.
RST is the tangent at S.
£ASO =38° and ZBAC = 26°.

(@) Find £ZASR. 4
o o C
LR~ =28 (Tangent to circle)

=52°

B

R S T
Answer (@) LASR =....................... o [1]

(b) Find £ACS.

- LACS = £0OSC

(Base angle of isos. triangle)
=90°-38° (angle in a semi circle)

=52° 51
(V]
Answer (b) LACS = ....cc.ccovvnnnn.... [1]
(¢) Find £BSC.
4BSC = £BAC .
(Angle in same segment)
- 26° BI |
' ‘ : 0
Answer (¢) £BSC = ........ccvuuuueen.n 1]
14 €= {integersx: 2 < x <10}
P = { prime numbers}
Q = { factors of 12}
(a) List the elements in Q.
{3.4,6; Bi
Answer (@) .....ccooeeiiiiiiiiiiiiiin, [1]
(b) List the elements in (P UQ)'.
‘ {89,103 BI
7 Answer (B) .....ccooeiiiiiiiiiiiian . 1]
(¢) Find n(PNQ").
' 2 Bt
ANSWer (C).eooeeeeiieieeeiiiii (1]
H-B

[Turn over
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15 A hawker sells green tea and jasmine tea, each available in small, medium and large
cups.
The matrices show the number of cups sold during lunch and the price of one cup of each

size.
. Pri
Small Medium Large Small lr;%e
4 8 2
Grecj,nTea ( . 3 o ) Medium | 1.50
Jasmine Tea Large 1.80
a8 2 4x1.2 + 8x1.5 + 2x1.8 A
(@) Find Ls|= (#x12+81. x1. M1
0 Ix1.2 +5x1.5 + 0x1.8
_ (204 Al
8.7 _
Answer (@) ... ....................... [2]
(b) Explain what your answer to () represents. B
Answer (b) The elements in (a) represents the total amount eamed by the drink stall
for selling green tea and jasmine tea respectively. .. ..o [1]
T 4x+6
Simpl .
16 (a) plify e
2
= B1
Answer (@)............................. [1] -
4  a-216

' Express as a single fraction in its simplest form’ - .
% P ge . b a+3b a*-9p®

4 _a-21b _ 4(a-3b)-(a-21b) A1
a+3b a’ -9’ (a+3b)a-35)
B 3a+9b
- (a+ 3bi_a—3b;
-2 Al
a-3b
Answer (D) ............coooiii [2]
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17 ABCDVis aright pymmid with a square base of side 8 cm.

VO is vertical and VC = 13 cm.

(a) Find the length of OC.

oc=Lac
2

=%J82+82

~5.66 cm (3 s.f) Bi

(b) Find the vertical height VO.

vo =132 —0oC?
=-J37 A
~11.7 em (3sf) i31

(c) Calculate the volume of the pyramid.

Volume = %(82 W

~250 cm’ (3s.f)

Answer (@) OC=..................... cm [1]

Answer () VO=...................... cm [1]
B1

- Answer (c)....' ......................... em’ [1]

[Turn over
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Exaxxr:?l:la's 18 (a) Factorise completely 8ab +1—4a-2b. B(arl:](;;q"s
Use Use
8ab+1-4a-2b =4al2b-1)-(-1+26) ™!
= ({da-1)\26-1) Al
Answer (@) ....................... T 2]

(b) Factorise 3x* —15x +18.

>

3 -15x+18 =3(x* —5x+6) Ml
=3(x-3)x-2) a1

Answer (B) .. .......ccoceiiiiiiiiinnea [2]

19 Itis given that x is inversely proportional to the square root of y.
When x=6, y =4. -

(a) Find the equation relating x and y..

x= L_, where kis aconstant = M
Wy
k=12
X= 12— Al
Jr
Answer (@) .......ccoooiiiiiiiiiiiiin, 2]
(b) Hence, find the value of x when y =256.
37 m
4

Answer (b)) x= .. ... ... ... [1]
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s | 99 Inthe diagram, ADB s a straight line, Z4BC =90°, AC =16cm, AD =9 cm and area eaties
Use of AADC = 36 cm™ Use

C
16 cm
A O p
9cm D
(a) Provethat £CA4D =30°.
Answer (a)
1 ; Mt
5x9x16 xsin £CA4D =36
sin LCAD = 0.5
LCAD =30° (Proved) Al 2]
(b) Find the shortest distance between point D and the line AC.
%x 16 xshortest distance =36
shortest distance =36+8=4.5 cm Bl
Answer (b).....ccoevveiniiiiiiiininnnn. cm [1]
(¢) Find the length of CD.
CD =9* +16* ~2x9x16 xc0s30° NE
~936 cm 3sf) AL
ABSWEP(C)-reeeeeeeieeeereeese ..em[2)
(@) Find sin 24DC .
BC = 36x%x2 M1
=8
sin ZADC = sinZBDC
sin Z4DC = -I?—C—
CD
sin ZBCD ~0.855 (3s.6) Al
Awer (). . i ssensonserassrerssomerers 2]
1h5

[Turn over
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21 (a) Convert 2015 picoseconds to seconds, giving your answer in standard form.

(i) Calculate the percentage of the total budget allocated to the Ministry of

Education.
9
10.9x10 «100% Mi
6.782x10"

~16.1% : Al

Answer (b)(ii) .......... EPppp—

2.015x107° Bl
Answer (@)........................ seconds [1]
(b) In the Singapore Budget 2015, the Ministry of Education was allocated
$10.9 billion from the total budget of $67 820 000 000.
(i) How much was allocated to the other ministries?
Give your answer in billion. h
6.782x10" -10.9x10°  M!
=5.692x10"
56.92 Al
Answer 0)(i) $ .....ceeeennnoe. billion [2]
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15

22 The cumulative frequency curve below illustrates the marks obtained, out of 70, by 120
students in test 4. The passing mark is 35.

Cumulative frequency

(a) - Use the graph to find
(i) the median mark,

40 Bl

Answer (@) o oo
(ii) the interquartile range., o
Accept Ans:
: 2110 22 Bl
Answer (@)(il) ... ... ... ... .. ...

(b) The box-and-whisker plot represents the marks, out of 70, obtained by the same
group of 120 students in test B two weeks later.

(11

.M

Find the interquartile range.

Answer (B) ........cco....... T

[Turn over
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For For
Examiner’s Examiner’s
Use (¢) Inwhich exam did the students perform better? Justify your answer. Use
Test B has a higher mean mark than that of Test A, hence the students
ARSWET (6] e et £ 06 the students
perform better for Test B. . .
..................................................................................................... 2]
23 The numerator of a fraction is x and its denominator is y when expressed in its simplest
form.
The sum of the numerator and the denominator of the fraction is 21.
When 5 is added to the numerator, the fraction becomes 1.
(a) Write down two simultaneous equations, in terms of x and y, to represent this
information.
X+5 1 Bl
B 4
Answer (@).............................._
Xt+y= 21 B
................................. (2]
(b) Solve the simultaneous equation to findthe value of xandy.
8 Bl
Answer (b)) x=..........................
13 RBi
b S N [2]
(©) Hence, state the reciprocal of the original fraction.
i3 Bi
8
Answer (¢) .. ... (1]
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For . . . . For
Examine’s] 24 The diagram shows the speed-time graph of a particle over a period of 15 seconds. Examiner’s
Use The particle uniformly decelerated from 10 m/s to v m/s in 5 seconds. Use

It then maintains at this speed for the next 5 seconds and accelerates uniformly at 2 m/s’
for another 5 seconds.
The distance travelled in the first 5 seconds is 35 m.

(a) Find the value of v.

4 31
Answer (@v=.......................... e [1
(b) Find the speed of the particle after 15 seconds.
, 14 B1
Answer (B).....ccoooviiiiininnnnn, nvs [1]
(¢) Complete the corresponding distance-time graph. 3]
Speefi (mnJ/s)
4
10
v
. ) - ;T. &
-0 5 10 s ®)
Distance (m)
_ A '
100
35
r . B!
BI Bl .
» Time (s)
5 10 15
~ END OF PAPER ~
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Mathematical Formulae

Compound Interest

n

r
Total amount ( 100 )

Mensuration

Curved surface area of a cone = 1rl

Surface area of a sphere = Amr*

1

2
Volume of a cone = 3'70‘ h
3

Volume of a sphere = g o

|
Area of triangle ABC = Eab sinC
Arc length - r0 , Where @ is in radians

2
Sector area = —2—7' 6, where 6 is in radians

Trigonometry
a b e
sind sinB sinC _
a® =b +c* —2becos A

Statistics

Dk

Mean = zf

Y& [k

' 2
Jfx
Standard deviation =
X2\
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Answer all the questions.

1 (a) Solve (2x+1) =25. 2]
(b) Simplify ’”2}’ 2" ;8" . 2]

(¢) Itisgiventhat z= x .

3x-y
(i) Findzwhenx=3andy=1.5. [1]
(ii) Express x interms of y and z. 2]
(d) Express 2 - %’;Zg_ as a single fraction in its simplest form. [2]
+28

2 (a) Lenny bought abrand new car at a selling price of $109 000.
He paid 40% of the selling price in cash and took a 5-year loan for the rest of the amount.
If the bank charges 2.8% of simple interest per annum for the loan, calculate

(i) the total interest payable, » [2]
(ii) the amount Lenny has to pay per month for the loan. [2]

(b) Lenny’s new car uses fuel at an average rate of 9.5 litres per 100 km dnven
In an average year, Lenny drives 15 000 km.

The retail price of fuel is $2.25 per litre and Lenny has a loyalty card that gives him 10%
discount off the retail price.

Assuming the price of fuel remains the same, work out the amount Lenny would expect
to spend on fuel in one year, correct to the nearest dollar. [2]

(¢) The original value of the car is its selling price of $109 000.

For each of the first five years, the value of the car decreases by 13% of its value at the
start of every year.

After three years, Lenny decides to sell the car.

Calculate the overall percentage reduction in the value of the car compared with its
ongmal value, giving your answer to 2 decimal places. [3]

[Turn over
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Diagram 1 Diagram II

A 20-metre long tunnel can be found along a hiking trail, as shown in Diagram 1.

The cross-section of this tunnel is a segment AKB of a circle centre O and radius 3 m, as shown
in Diagram IL

It is given that angle AOB = f—; .

(a) Calculate

(i) the length of 4B, [2]
(ii) the perimeter of the segment AKB, [2]
(iii) the area of the segment AKB. [3]
(b) During a construction project, the tunnel is to be permanently sealed off by filling it
with cement. .
Work out the total cost of cement required to completely fill the tunnel, assuming that
the cost of cement is $30 per cubic metre. [2]

(@) Inthe diagram above, ABCD is a cyclic quadrilateral in a circle with centre O.
ABE is a straight line which is parallel to DC..
Given that angle AEC = 40° and angle AOD = 80°, find
(i) angle DAO, 1]

(i) angle ACD. [1]
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(b) Given further that angle ODC = 30°, find angle OAC. ~ 1
(¢) By showing your working and stating all the reasons clearly,

(i) prove that triangle ACE is isosceles, 2]

(ii) show that triangle BCE and triangle DAC are similar. 2]
(d) A point, F, is on the same side of 4D as O, such that angle 4FD is 30°.

Determine whether the point F lies on the circumference of the circle, inside the circle,

or outside the circle.
Give a reason for your answer. [2]

A rectangular piece of paper ABCD is folded along the lme ED such that C is'moved to F.
" The length of 4B is (3x—2) cm, AD is (2x — l) cm andEC isd4dcm.

(a) Write down an expression, in terms of x, for

(i) area of rectangle ABCD, (1]
(ii) area of the triangle DEF. (1]

(b) Given that the area of the shaded region ABEFD is 184 ¢cm’, form an equation in x and

show that it reduces to 6x* —19x-174=0. ; [2]
(c) Solve the equation 6x* —19x—174 =0, giving the answers correct to three decimal
places. | (3]
(d) Find the perimeter of the folded piece of paper. | 12]
150

[Tum over
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(a) The diagram above shows part of the design of a necklace.
AD and DG are sides of a regular polygon.
ABCD and DEFG are squares, while angle CDE = 20°.

(D  Find the total number of sides of this regular polygon. , 3]
(i) Calculate angle AGF. 2]

(b) The first five terms in a sequence of numbers, Ty, T2, T3, T4, Ts, ... are given by
- =9,-4,1,6,11, ....

(@) Find Tg¢and 77 _ [1]

(i) Is it possible for the terms beyond Tsto be negative? :
Explain your answer. . [1]

(iif) Find an expression, in terms of n, for T, - 2]

(iv) Evaluate Tiso. : ST ; gt
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North

420

The diagram shows a large garden, PORS, which overlooks a triangular pond, PST.

A bridge is built across the pond from U to T, where U is a point on PS and 7T is due east of .
Angle TPU = 42° and the bearing of P from T is 290°.

PT =340 m, SU = 280 m and RS =420 m. '

(a) Calculate

() angle PTU, ' : (1]
(ii) the bea.n'pg of S from P. [2]

(b) After astroll in the garden, Joe stops at U.

Suppose the entrance to the garden is at P, how far is Joe away from the entrance?  [2]

(¢) Calculate the area of the triangular pond, PST, | [2]

(d) During a renovation of the garden, the original bridge is replaced by a new bridge that
would join PSto T by the shortest distance.

Calculate the length of this new bridge. ; [2]
(e Whe_n the pond appears on an accurate map, PT =17 mm. ,
Find the area of the pond on this map in square millimetres. [2]
15 |

[Turn over
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8 (@) Pisthepoint(2, 1).
-3

The position vector of QO is( . )

(i)  Write down the column vector }_3@ [1]

(i) Find the exact value of }@] . 2]

@iii) Find the position vector of R, such that §§ = 3@. [1]

(®) 4
E
F
B

M

ABCD is a parallelogram and E lies on CD produced such that CD = DE,
F is the midpoint of AD and G is a point on BC such that BG : GC =1 - 3.

Given BG=aand CD=b,

(i)  express, as sirnply as possible, in térms ofa and/or b,

@ DF, o | | o
() BF, o [1]
(9 BE. [1]
(ii) . Make two statements about B, F and E [2]

(iiif) Find the numerical value of

@) area of triangle AFB ‘ (1]
~ areaof triangle DCG’
(b area of triangle AFRB

. 1
area of quadilateral FBGD ]
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9 Answer the whole of this question on a sheet of graph paper.

The table below shows the number of residents () in Town S after ¢ years.

The variables f and 7 are connected by the equation n = 60(2° ) +150.

Year (f) 0 1 2 3 4 > 6 7
Number of residents (n) | 210 270 390 | 630 | 1110 | 2070 k 7830
(a) Find the value of k. M

(b) Using a scale of 2 cm to represent 1 year, draw a horizontal axis for 0 <7< 7.
Using a scale of 2 cm to represent 1000 residents; draw a vertical axis for 0 < n < 8000.

On your axes, plot the points given in the table and join them with a smooth curve. [3]

(¢) Use your graph to estimate the number of years it took for the population of the town to

reach 1000. [1]
(d) (i) By drawing a tangent, find the gradient of the curve at (5, 2070). [2]
© (ii) What does this gradient represent? [1]
(¢) The number of residents in another town, Town M is given by the equation
n=7000-600t for 0st<7.
. (i) Onthe same axes, draw a graph to represent the number of residents in
Town M. (2]
(i) Find the value of t when the two towns have the same number of residents. [1]

\Ba

[Turn over
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10 (a)

()

A goodie bag contains 5 chocolates and 3 candy bars.

Ann takes an item randomly from the goodie bag and eats it.

Ben then takes an item randomly from the goodie bag.

(i) Draw a tree diagram to show the probabilities of the possible outcomes. [2]

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

(ii) both of them take a candy bar, 1]
(iii) Ben takes a chocolate, [1]
(iv) one of the items taken is a chocolate. A [1]

Twenty students took part in a Mathematics quiz which has a maximum of 10 marks.
Their marks are shown in the frequency table below.

Mark 213|456l 7[8]9]10

Frequency | 1 |1 |0 f2|5[3[14]3
(i)  Write down the median mark. [1]
@) Calculate the mean mark. | (]
(iii) What is the passing mark of the quiz if 40% of the students passed? 1]
(iv)_ Calculate the staridar;i deviation. [2]

(v)  The same group of students took part in a Science quii with the same maximum
The mean mark for the Science quiz was 7.5 and the standard deviation was 2.02.
~ Make two comparisons between the performances of the students in these two
quizzes. _ [2]

— End of Paper —
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Mathematical Formulae

Compound Interest

n

r
= Pl1+—
Total amount ( 100 )

Mensuration
Curved surface area of a cone = Tl
Surface area of a sphere = 4tr*

1

Volume of a cone = gﬂ:r “h
Volume of a sphere = 3.,17.3

|
Area of triangle ABC = Eab smC
Arclength = r@ , where @ is in radians

| -
Sector area = EY“B , where @ is in radians
Trigonometry
a b e
sindA smB sinC
a® =b* +c¢* —=2bccos A

Statistics

Mean = Ef

: - .
Y 5 f
Standard deviation = 2— = 2—

XY
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Answer all the questions.
1 (a) Solve (2x+1) =25. 2]
2 9.2
() Simpliy E12P B OF 2]
4 8
(¢) Itisgiventhat z= , I
3x-y
(i) Findzwhenx=3andy=1.5. (1
(ii) Express x interms of y and z. [2]
(d) Express 2 - -2 as a single fraction in its simplest form. [2]
f+2g
1 (@ (2x+1)==25
5-1 -5-1
X=——r o ——ro0
2
x=2 or -3 [B2 — 1 mark for each correct answer]
" *42)’ N 2)’8)(" +2y) [M1 — factorise]
x+2y 8 '
= X
4 2(x—2'y)6c+ 2y5
- (A1)
x-2y ‘
1 (© @ z=0632 [B1]
. 2 P
i) z°=
(i) ET—
3z2°x-z'y=x
3z’x—x=1z"y [M1 — grouping like terms]
x(322 - 1)= z'y
2 .
z2y
x= Al
32° -1 e
’ 4g -\4f - . . e =
1 () 2/ +4g (4f g ) [M1 — combine as a single fraction]
| f+2g |
50—
-22-2f [A1]
f+2g

HSLL
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2 (@) Lenny bought a brand new car at a selling price of $109 000.
He paid 40% of the selling price in cash and took a 5-year loan for the rest of the amount.
If the bank charges 2.8% of simple interest per annum for the loan, calculate

(i) the total interest payable, [2]
(i) the amount Lenny has to pay per month for the loan. [2]

(b) Lenny’s new car uses fuel at an average rate of 9.5 litres per 100 km driven.
In an average year, Lenny drives 15 000 km.

The retail price of fuel is $2.25 per litre and Lenny has a loyalty card that gives him 10%
discount off the retail price.

Assuming the price of fuel remains the same, work out the amount Lenny would expect to
spend on fuel in one year, correct to the nearest dollar. [2]

(¢)  The original value of the car is its selling price of $109 000.

For each of the first five years, the value of the car decreases by 13% of its value at the
start of every year.

After three years, Lenny decides to sell the car.

Calculate the overall percentage reduction in the value of the car compared with its
- original value, giving your answer to 2 decimal places. [3]

2 @ @) Intere o =  0-6x109000)x2.8x5

[M1 —simple interest]

100
= $9156 [Al]
(i) Monthly payment = $ (0'6 X 10? 0(1)2) +9156 [M1 — instalment]
X .
- = $1242.60 [A1]
2 (b) Amount .of fuel required in a year = 9.5x150 =1425 litres [M1 — either one]
' Price of 1litre of fuel after discount = $2.025 ’
Amount of money spent on fuel in a year = $2 885.625 ~ $2886 [A1]
2 (9 109000x(0.87) =71776.827 - [M1 — depreciation]
Ll 776'827x100% A [M1-find % change]
109000

~34.15% (to 2 d.p.) [A1]
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Diagram I » : Diagram II

A 20-metre long tunnel can be found along a hiking trail, as shown in Diagram 1.
The cross-section of this tunnel is a segment AKB of a circle centre O and radius 3 m, as shown
in Diagram II.

It is given that angle AOB = %

(@)
(b)
3 (a)
3 (a)
3 (a)
3 (b)

(@ A4B-= 2(3sin Z—Z) [M1 — use trigo ratio] EZ

Calculate

(i) the length of 4B, (2]
(i) the perimeter of the segment AKB, 2]
(iii) the area of the segment AKB. : [3]

During a construction project, the tunnel is to be permanently sealed off by filling it with
cement.

Work out the total cost of cement required to completely fill the tunnel, assuming that the
cost of cement is $30 per cubic metre. 2]

Sor

=3.65m (3s.f) [Al] A N
. ' ' A
OR by cosine rule '
(ii) Perimeter = 3(2.7# - i—;[) +4B [M1 — find arc length]
= 18.6 m(3s.f) [A1]
(iii) . Area of minor segment= l(3)Z o sin R (M1] A
e 2 12 12
~1.54382 m’

Area of major segment AKB = (3] ~1.54382 [M1]
= 26.7305 m’
=~267m’(3sf) [Al]
Volume of tunnel = 26.7305x20 = 534.61 m’ M1] KK

Total cost of cement = 30 x 534.61 ~ $16000 (3 5.f) or $16038.30  [Al]
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4
(@) Inthe diagram above, ABCD is a cyclic quadrilateral in a circle with centre O.
ABE is a straight line which is parallel to DC.
Given that angle AEC = 40° and angle AOD = 80°, find
(i) angle DAO, (1]
(ii) angle ACD. : [1]
(b) Given further that angle ODC = 30°, find angle OAC. m
() By showing your working and stating all the reasons clearly,
(i) prove that triangle ACE is isosceles, - + . J2]
(i) ~show that triangle BCE and triangle DAC are similar. 2]
(d) A point, F, is on the same side of AD as O, such that angle AFD is 30°.
Determine whethef the point F lies on the circumference Qf the circle, inside th_e ciréle, '
or outside the circle. - '
Give a reason for your answer. : 2]
’ : _ 180" -80° _ . P
4 @ @{  4D4A0= — 50° (isos. triangle) [Al — with reason]
4 (@ @() LACD= -;—(80' )= 40° (L atcentre =2 £ atcircumf) [Al — with reason]
4 () LOAC=180"-50"-50"-40° —30° =10°(sum of Zsin atriangle) [A1 — with reason]
4 (© (@O LEAC= LACD = 40" (from (a)(ii); alt. £s, AE//DC)
Hence £ EAC = 40° - M1] '
Since £ FAC = L AEC ,
Hence, triangle ACE is isosceles.  [Al]
4 ©

(i) LCBE= LADC (ext £ of cyclic quad ) [Al — with reason]
L BEC = £ DC4 =40°(from (a))
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By AA similarity test, triangle BCE and triangle DAC are similar. [Al]
4 ) F lies outside the circle. [B1]

If F lies on the circumference, Z AFD = 40°.
If F lies inside the circle, 40° </ AFD <80°. (£ at centre =2 Z at circumf)
Hence F must lie outside the circle [Al — with reason]

D

A rectangular piece of paper ABCD is folded along the line ED such that C is moved to F.
The length of 4B is (3x - 2) cm, AD is (2x — 1) cm and EC is 4 cm.

(a) - Write down an expression, in terms of x, for _
(i) area of rectangle ABCD, ' (1]
(i) area of the triangle DEF. _ [1]

(b) Given that the area of the shaded region ABEFD is 184 cm?, form an equation in x and

show that it reduces to 6x* —19x ~174 = 0. _ (2]
(c) '~ Solve the equation 6x*>-19x-174=0, giving the answers correct to three decimal

places. : 3]
(d)  Find the perimeter of the folded piece of paper. ‘ [2]

S @ @ 7(3x——2)(2x—1)=6x2—7x+2 [B1]
5 (@ (i) %(4)(3x—2)=6x—4 [B1]

5 () 6x'-Tx+2-2(6x-4)=184 [M1]
6x* ~19x—-174 =0 [Al] 156
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5 (© =x= ~(-19) £ (-19)" - (4)(6)(-174)
(2)(6)

[M1 — quadratic formula]

x=719 or -4.030 [A2 - 1 mark for each correct answer]

S @ DC=3x-2=19.588

DE =+/19.588" + 4% =19.992 cm [M1 - find DE by Pythagoras Theorem]
Perimeter =3x -2+ 2x— 1+ 2x— 5+ 19.992

=Tx+11.992

= 62.4 cm [Al]

' ‘ F
C E '
(a) The diagram above shows part of the design of a necklace.

AD and DG are sides of a regular polygon.
ABCD and DEFG are squares, while angle CDE = 20°.

()  Find the total number of sides of this regular polygon. [3]
(ii) = Calculate angle AGF. | (2]
6 (b) The first five terms in a sequence of numbers, T}, T 2 T3, T4, Ts, ... are given by
- =9,-4,1,6,11, .... ’
() Find Tsand 7. (1]
(i) Is it possible for the terms beyond Tsto be negative?
Explain your answer. [1]
(iii) Find an expression, in terms of n, for 7,, [2]
(iv) Evaluate Tis. (1]
6 (@ () Interiorangle of polygon ( ZADG) =360 — 90" —90° — 20"
v =160" [M1 — angles at a point]
< Exterior angle = 180" ~160" = 20" .
No. of sides =% [M1—int orext Z of polygon method]

-18 [Al]
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6 (a) (i) ZAGD-= Md 10° [M1 —isos A]

LAGF =10"+90" =100 [A1]
6 () () Ts=16,T,=21 [B1]

6 (b) (i) No. Every term in this sequence is larger than the previous by 5. Since the terms
after 2" term is positive, any of the terms after the 5™ term can never be negative. [B1]

6 (b) (i) 7,=-9,-4,1,6,11,....
T,+14=5,10, 15, 20, 25, } [M1 —recognise the pattern]

Ta+14=5n
T,=5n— 14 [Al])

6. (b) @) Tiso=5(150)—14="736 [B1]

North

R

The diagram shows a large garden, PORS, which overlooks a triangular pond, PST.

A bridge is built across the pond from U to T, where U is a point on PS and T is due east of U.
Angle TPU = 42° and the bearing of P from T is 290°.

PT =340 m, SU =280 m and RS = 420 m.

(a) Calculate

(@ - -angle PTU, (1]
(ii)v the bearing of S from P. - ' V 2]

(b) After astroll in the garden, Joe stops at U.

Suppose the entrance to the garden is at P, how far is Joe away from the entrance? 2]

159
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(¢) Calculate the area of the triangular pond, PST. 2]

(d) During a renovation of the garden, the original bridge is replaced by a new bridge that
would join PSto T by the shortest distance.

Calculate the length of this new bridge. [2]
(¢) When the pond appears on an accurate map, PT = 17 mm.
Find the area of the pond on this map in square millimetres. 2]
A4

7 @@ LPTU=290"-270"220" [BI]

>

7 @) ZBIP =360° - 290° = 70° p~ 340

LAPT =180° - 70" =110° [M1]

U
Bearing of S fromP =110° +42° =152 [A1]

280
7 () LPUT=180"-42-20" =118
PU 340

- =— _ [M1- sine rule]
sin20° sm118°

S
PU =_ x sin 20° '
sin118°
=131.703
=132m @3s.f) ’ [Al]
7 () Areaofthe pond = —;-(340)(280 +131.703)sin 42° [M1 - %ab sinc® ]
| = 46832.12 -
=46800m’ 3s.f) [Al]
7 () Letxbe the shortest distance from PSto 7.
Area of the pond = 46832.12 m®
%(x)(280 +131.703)= 46832.12 [M1- area of triangle]
x=227.504=228m (3s.f) [A1]
7 (e Ratio of length=340m: 17mm =20m : 1 mm
Ratio of area = 400 m® : 1 mm’ _ [M1-area of similar figures ]
Area of pond on the map= i‘M ~117 mm? [Al]
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8 (a) Pisthepoint(2,1).
-3
The position vector of O is( : )
() Write down the column vector PQ. [1]
(ii) Find the exact value of lP‘Ql 2]
(iii) Find the position vector of R, such that @i - 3@3 n
N — (2
@ @ orP =(1)
e (=3} (2\ (-5\
PO =0Q-0P = -1 . 1= B1
2-00-~J-()-(5)
@ G [Po- J57 + 52 M1]
=50 or 5v/2 units [Al]
@ @) OR-30P
OR-00=3{0P -00)
T 2 -3 12
OR =30P-200 =3| |-2 = Bl
7)) )
(b)
.
ABCD is a parallelogram and £ lies on CD produced such that CD = DE.
Fis the mldpomt of ADandGisa pomt on BCsuchthat BG: GC=1:3.
Given BG=a and CD=b,
(i) express, as simply as possible, in terms of a and/or b,
@) DF,
(b) BF, 158 (1]

(¢©) BE.

0

(1]
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(i) Make two statements about B, F and E. 2]
(iii) Find the numerical value of
area of triangle AFB (1]
area of triangle DCG’ _
b) area of triangle AFB (1]
area of quadilateral FBGD'
®) O () BT?=-A_'F=—%Z;Z"= ——;—(4a)=—2a [B1]
®) @ @ BF=BC+CD+DF=4a+b-2a=2a+h [B1]
() (@) () BE=BC+CE=4a+2b [B1]
() @) ..BE-2BF
(1) BE=2BF (2)B, F and E lie on the same straight line. [B2]
area of triangle AFB 2
e B1
® @ ot wgle DG 3 e
area of triangle AFB 1 2
i e
®) @b @ area of parallelogram ABCD 4 8
area of tx:nangleAFB _2 (from (a))
area of triangle DCG 3
area of triangle AFB 2’ : (B1]

" weadl quadilateral FBGD _ 3
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9 Answer the whole of this question on a sheet of graph paper.

The table below shows the number of residents (7) in Town S after ¢ years.

The variables ¢t and 7 are connected by the equation n = 60(2t )+150.

Year () 0 1 2 3 4 5 6 7
Number of residents (n) | 210 270 | 390 | 630 | 1110 | 2070 k 7830
(a) Find the value of k. [1]

(b) Using a scale of 2 cm to represent 1 year, draw a horizontal axis for 0<st<7.

©

@

©

(@)

(b)

©

- (@

(e)

(@

Using a scale of 2 cm to represent 1000 residents, draw a vertical axis for 0 < n < 8000.

On your axes, plot the points given in the table and join them with a smooth curve.  [3]

Use your graph to estimate the number of years it took for the population of the town to
reach 1000. 1]
(i) By drawing a tangent, find the gradient of the curve at (5, 2070). (2]
(ii) What does this gradient represent? (1]
The number of residents in another town, Town M is given by the equation
n=7000-600t for 0st<7.
(i) On the same axes, draw a graph to represent the number of residents in

Town M. ' 2l
(ii) Find the value of ¢ when the two towns have the same number of residents. ~ "[1]

k = 60(2°) +150 = 3990

[B1]

Draw the axes with correct scale. - [B1]

Plot all given points. . . [B1]

Draw a smooth curve through all plots. [(B1]

(Refer to graph) .

t=3.8 years (£0.1) - [B1]

(i) Draw the tangent at = 5. - [M1]
Gradient = 1330 (+100) [Al]

(ii) The gradient represents the rate at which the number of residents in the town is

increasing at the instant when ¢ = 5. [B1]

(i) Plotat least 2 points from the given equation. = [Bl1]

Draw a straight through all plots. [B1]
(Refer to graph)
(i) From the graph, t=5.8 [B1]

51
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s

10 (a) A goodie bag contains 5 chocolates and 3 candy bars.
Ann takes an item randomly from the goodie bag and eats it.
Ben then takes an item randomly from the goodie bag.
(i) Draw atree diagram to show the probabilities of the possible outcomes. [2]

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

(i) both of them take a candy bar, - 3
(iii) Ben takes a chocolate, o m
(iv) one of the items taken is a choc:olatev.‘ . - . | ' v : 1]

10 @ ®
Ann Ben  Outcome
4 : 54 5
7 Chocolate §-x 7 14
3
‘8 - Chocolate 3 _ : gx-:}- _ E
- CandyBar 87 56
2 3,515
3 " Candy Bar 7 Chocola.te 3 ',; "5
2
-9

32 3
Candy Bar 37 8

B2 for no errors, Bl for 1-2 errors, BO for more than 2 errors]
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10 (a) (i) %%% | [B1]

10 (@) (i) gx%+§x%=§ [B1]
10 (@) (iv) gx%+§x§-=-}2—§- [B1]

10 (b) Twenty students took part in a Mathematics quiz which has a maximum of 10 marks.
Their marks are shown in the frequency table below.

10

10

10

10

10

(b)

(b)

(b)

(b)

(b)

Mark 2 13141516171 8]19]10
Frequency | 1 [ 1 /0|2 |5]|3]|1]|41]3
(i) Write down the median mark. (1]
(ii) Calculate the mean mark. 1]
(i) What is the passing mark of the quiz if 40% of the students passed? [1]
(iv) Calculate the standard deviation. [2]
(v) The same group of students took part in a Science quiz with the same maximum
'}mha:kx;lean mark for the Science quiz was 7.5 and the standard deviation was 2.02.
Make two comparisons between the performances of the students in these two
quizzes. ‘ (2]
(i Median=7 = ' ' 3t [B1] .
) Mean= 2x1+3x1+5x2+6x5+7x3+$x1+9x4+10x3';7 -
20
(i) Passing mark =38 ' _ [B1]
(v) Standard deviation = J22 x1 +32 x1+5*x2+6’ x512~(;/1 x3+8" x1+9* x4+10% x3 o
=221(3sf) | M1] [Al] -
| (v) - The students generally performed better for the Science Quiz as the mean mark

for the Science Quiz is higher than the mean mark for the Mathematics Quiz.
- The marks for the Science Quiz are more consistent than the marks for the
Mathematics Quiz. _ [B2]

— End of Paper —

16°








