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READ THESE INSTRUCTIONS FIRST

Write your class, index number and name 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 the questions.

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

Omission of essential working will result in loss of marks.

The use 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 7T, 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 30.
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Mathematical Formulae

Compound interest

Total amount= P | 1+ I
100

Mensuration
Curved surface area of a cone = 7 r/

2
Surface area of a sphere= 4 7 r

Volume of a cone = %71’ r*h
4 3
Volume of a sphere = 3 Tr

Area of triangle ABC = % absinC

Arc length = 7@, where € is in radians

1 .. .
Sector area = 5 r? @, where € is in radians

Trigonometry
a b c

sind sinB sinC

a’> =b*+c*-2bccos 4

Statistics

2N
2/

o]

Mean =

Standard deviation =
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A group of students participated in a competition to estimate the mass of a jar of marbles.
The cumulative frequency diagram below shows the estimation by the students.
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(a) Use the graph to estimate

(i) median,

%Xg“: 40 Mh{é

Answer ... T i, g [1]

(ii) interquartile range for the mass of the jar of marbles.
Axbo> 20 enderte S L= A% - I9gs b0 -0
= 240

%x&“”éo ot = pg_= 530

Answer ..o, g [2]
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(b) Estimate the number of students who answered that the mass of the jar of marbles is at
least 500 g. B0 o vz

N s shudarts (< 5wg) =5F
B
=23
Answer .............. "23 .................... [2]

(¢) To increase the difficulty of the competition, the organiser announced that a jar with
greater mass of marbles will be used next week.

scribe how the cumulative frequency curve for the estimation by students next week
will differ from the current competition.

........................................................................................................................................... [1]
2 The table below shows the distance, in km, ran by each of the members of a club, in a week.
MOVAWS | Distance (km) | Number of members
bRl S 0<x<5 2
1€ 5<x<10 4
2§ 10<x<I5 11
135 15<x<20 d
2:5 20<x <25 4
oF-5 25<x<30 3
(a) (i) Complete the following cumulative frequency table for the data given. [1]
Answer
Distance (km) Number of members
x<5 2
x <10 &
x<15 |+
x<20 23

x<25 ):?
x<30 20

(ii) Find the value of d.

A=23-(F
>0

Answer d=.........ccocoviiiiiinnannn. [1]
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(b) Find an estimate of the

(i) mean of the distance ran,

. L€ F4ants-- - TXOTY
medn 24t 13
- 4ep

= |G

standard deviation of the distance ran.
3= 2K 4 KFPt -~ F XS
- @0&7%
ﬂ\)@# Y (gp
( g) Answer ékég
- éb??l = bod ()
3 6 3.1 5 \ 5 \
A—[l 2],B=[4 l‘gjandc={4 Sy].
2
(a) Evaluate A + B.

(& 15’) (%’ f;()
(4 4)

Answer ‘?
(i)

(b) Itis given that B = C, find the value of y.

G %)-( )
l-§>%ﬂ

bn—, j0-¢
3:2—[&
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4 A dance school offers dance sessions for cultural and international dance students on
weekdays and weekends.
Each student has a 10-week block of lessons with one session per week.
The matrix D shows the number of students attending the dance lessons each week in one
10-week block. -

Cultural International

D - 3 10 Weekday
- 5 8 Weekend
(a) Evaluate the matric L = 10D.
_pf3
=05 ¢)
_ (20 09 )
(5 @

20 100)
Answer (W ...... gD .............. [1]

(b) The dance school charges $80 for each cultural dance session and $90 for each
international dance session.

Represent the session charges in a 2x1 column matrix C.

C*(%)

Answer ...
(c¢) Evaluate the matrix G = LC. ﬂ
WD/ 20 |00 [ ko
wel 5D Q°>(4D
g 262 2F|
= [11400\W)
|(100>WL

Ao 8ud© Lo \lokdon onl wazkond, ore 41400

aM$“3()OV@%(KZ{I‘/d\/ ................................................................... []
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(e)

The dance school wants to attract more students, so in the next 10-week block, the
dance school reduces the price for cultural and international dance session by 10%.
For this block of sessions, on weekdays, there are 5 cultural dance students and 12
international dance students.

On weekends, there are 8 cultural dance students and 15 international dance
students.

By using matrix multiplication, calculate the total amount of money the dance
school earns for this 10-week block of sessions.

Total ewdanke [DU_ ”‘ VM%@ :D-ﬂ(@%}

k.
fﬁwﬁw (% 19‘7 Ayt _ (.2>
il s < (55 15)(7)

14}20)
(7410

ot < (| \)UZ@

< (2[220)
~ Foth) ot (C £2(020
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8

(b) the coordinates of the point X such that PQXR is a parallelogram. )<

@:& ' FI% ( > %
(‘;)—5%—&3 fr& ~0p = ﬁ) A
“(— ’f(t)
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A

2p ZHQJ B

In the diagram, ABCD is a parallelogram. Y is the midpoint of BD, X is the midpoint of BY and

Z is the point on 4B such that AB=34Z. KL 2
T

Kz

(a) Given that AZ 2p and AD= 2q, express as simply as possible, in terms of p and/or q

" sy, iD= Fo?
2% P

(ﬁ)(;é/z?i@ A2y, #2627
=4 (244p) Rt
= 4-3p '2?= R Ltnswer ....... ’P+% ........... [2]

i, X, AC | B2 =62
B = Y 2 - gl 2
o =24 —3(4—%)

=4(4-3) |
N B =N A B

Using your answers in (a)(ii) and (a)(111) deduce two facts about XC and ZY.

7Y = ﬁf@ 3 (£14)
3

(b)

Answer ............... XC( . l C ...............................................................................

Answer ...........0..0. .

[1]
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