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SECTION I
Answer ALL the questions in this section.

ALL working must be clearly shown.

1 (a)

)

)

8 (a)

(LT

(c)

Calculate the exact value of

1 [ 3marks)
Write: the value of

(1.2 - 0,375 = 1)
(i) exactly
(i)  totwo significant figures

(i) in standard form, { 5 marks)

A metal is made from copper, Zinc and lead in the ratio 1306 0 1. The mass of the zinc is

90 kg. Calculate the mass of the metal. { 4 marks)
Total 12 marks

Simplily

(i) Im - 2m + 1)

. 3 T .

(i1} v y-2 { 5 marks)y

Solve the equation

j{x—l.}.—.'%- { 3 marks)
Caleulate the range of values of v when S-v = 2v - 1, { 3 marks)
Total 11 marks

GO ON TO THE NEXT PAGE
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3 da) N

L

The diagram above, mol drawn to scale, shows a square KLMN, where KM = 8 cm and
EN = MN = xcm.

Show that £° = 32, { 2 marks)
by (1)  Using ruler and compasses only
a) Hraw the diagonal KM = Scm
b} construct the perpendicular bisector of KA.
{ii)  Hence, draw the square KLMN. { 5 marks)

ic)
¥

=]
Y

In the diagram above, O = OC, BC = B'C” and all anghes wre right angles. OABC can
be mapped onto DA'S'CT by a transformation, J, followed by another transformation, K.

Describe fully the ransformations
g
(i) K. { 3 marks)

Total 10 marks

GO ON TO THE NEXT PAGE
DOOS92/F 2002
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4

o

7

Iii the Venn diagrim above,

U = |whole numbers less than 10}, and
A and B are subsets of L.

() Drescribe A and B in words,
(i) List the members of A~ B and describe the set, in words, in relation o A and 8.

(i) Determine miA o 57 { & marks)

)

Af— 16 em—>F

The diagram above, nol drawn to scale, shows ABRCDEF, a vertical cross-secton of a
container with ELY being the top edge. DO and EF are vertical edges. BC and AF are
arcs of 8 ¢ircle of radius 7 om and AR | £D.

ED = 30cm; AR = lbem; EF = D =% cm.
X
{iy Takingm = 5 show that the area of ABCDEF is 459 em®.
(i)  Waler is poured info the container until the water level is 4 cm from the top. If
the contuiner 1s 40 cm long and has uniform cross-section, caloulate, 1w the

nearest litre, the volume of water in the containes. | 7 marks)

Total 12 marks

GO ON TO THE NEXT PAGE
DOOSY2F 2002
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E, fah Ciiven that .FTJ:' <[ E1
|k' b
S 4 oart
and PS5 = l ok |
B+l
- =3
(i1 express EACH of the vectors BF and RS in the simplest form
=3
i) determine the values of b1l | PR| = + 20 units, { 6 marks)

ib) A man travelled a total distance of & km in 34 minutes by running and walking. He ran
ok at 10 ke b wnd walked the remaining distance at 5 km b’

{i} Write an expression in & for the time. in howrs, that
a) he ran

] he walked. { 3 marks)

(il ay Form an equation in x for the total time, in hours, spent travelling.
b} Calculate the value of x.
3] Henee, caleulate the distance the man walked. { 3marks)

Total 12 marks

. The functions, f and g, are defined by
fixp = 5+ land
gix) = Ir= I
{a) Calewlaie g{- 3). { 1 mark §

i) Find, i its simpdest foam,

W

iy g 'in

iy g (x}

i G o { 7marks)
) Show that () ey = g 1 f 7 b { 3marks}

Total 11 marks

GO ON TO THE NEXT PAGE
DOOS9NTF 2002
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D

The diagram above, not deawn to seale, shows acircle, centre O BA is parallel to €D and
A
CBD = 45°.

(i) Calkulate, giving reasons, the values of x and .

(ii)  Show that ABCD is a square, giving the reasons for your answer.
{ 6 murks)

(b) Points O. P and Q are in the same horizontal plane. Pis 15 m away from O on a bearing
of 040° from ©. Qs on a bearing of 130° from O.and PQ = 17 m

(1) Sketch a diagram to show the positions of O, P and Q. Clearly indicate North on
your diagram.
(1) Calculate the distance 0Q. ( 6marks)

Total 12 marks

GO ON TO THE NEXT PAGE
0D0592/F 2002
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8. A student estimated that he had 30 hours available each week for home study and for sports. The
table below shows the percentage of time he spent on cach activity,

Activities %
Languages 30
Mathematics 20 .
Computer Studies 15 |
Sciences 5
Sports X
() Calculate the number of hours spent on sports, ( 2 marks)

(h) Calculate the angles in a pic chart that would be used to represent the hours spent on
(1)  Mathematics
(1) Languages. ( 2marks)

(c) Draw apie chart to represent the distribution of hours in the week, which the student spends
on the activities indicated in the table above. { 3marks)

) One hour in the 30 hours is chosen a1 random, Calculate the probability that the student is

(i)  playing sports
(1) studying Mathematics or Languages. ( 3Imarks)

Total 10 marks

SECTION I
Answer TWO questions in this section.
RELATIONS, FUNCTIONS AND GRAPHS

9. () Giventhat y = 1.2, copy and complete the table below.

x |-2]-1 o1 ] 23
y 05[] 0 4| 135

( 2marks)

(b) Using scales of 2 cm to represent 1 unit on the x-axis, and 1 cm to represent 1 unit on
the y-axis, draw the graph of the function y for

-2 $xs53. ( 7 marks)

GO ON TO THE NEXT PAGE
000592/F 2002
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Page 8
Using the graph
) solvetheequn'on.-}x’ =4
(i) determine the values of x for which g-x‘ <4, ( 4 marks)

Using the same axes and scales
(i)  draw the graphof y = 2
(1) wrnite down the equation in x whose root is given by the intersection of the graphs,

y=2=ndy--;-x’A ( 2 marks)

Total 15 marks
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The diagram above shows the graph of the function y = pX + gx + r.
(1)  Determine the values of p, g, and r,

(i) State TWO ways in which the graphs of the functions y = px’ and
¥y =p + gx + r are similar.

(it} State ONE way in which the graphs of the two functions is different.
( 8 marks)

GO ON TO THE NEXT PAGE
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b}

"
-

In the diagram above. not drawn to scale, A is the straight line joining Ai-1, 9) and
B3, 1)

(i) Calculate the gradient of the linc, AB.
(ii)  Determine the equation of the line, AB.
(ili} Wit the coordinates of &, the point of intersection of AF and the y-axis,
(ivd  Write the equation of the line through O, the origin, that is perpendicular o AS.

(¥} Wrie the equation of the line through € that is parallel to AR,

{ 7 marks)
Total 15 marks
GEOMETRY AND TRIGONOMETRY
i1 {a) In & JKL, the coordinates of the vertices are NO, 1), K(5, = 4) and L7, 21
iy Draw A JKL,
(i) Determine the coordinutes of M, the midpoint of KL
(il Show by calculsion, that JK = JL { 7marks)

GO ON TO THE NEXT PAGE
DOOS9LF 2002
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(b}
B A P
Ty
i
'8 T
In the diagram above, not drawn to scale, ABCT 15 a circle. AC and BT are dizmeners.
TF. the tangent &t T, meels 8A produced at P, so that £ APT = 40°,
Calculate, giving reasons for all statements, the size of
{1y 2 BIF
(i} & BAT
fiii) < ART
vl LACT { Bmarks)
Total 15 marks
12 [E]
5
Scm
55
T e W

In the diagram above, not drawn to seale, 57 = Sem, TW = Semoand 5TW = 527,

Calculate
(i the length of W
(i) the wea of A STW, { 7 marks)

GOy ON T THE NEXT PAGE
DOOS9NF 2002
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The diagram above, not drawn o scale, shows ABCD, a bucket of height 18 cm. The
bucket is made by removing a cone VAB. of height k em, from a lasrger cone VCD.

AMB, the diameter of the circular base of the bucket is 17{- cm. COD, the diameter of the
open top, is 28 cm.

(i) Show, giving reasons, that by
18+h 8
(i) Determine the value of A. ( 8 marks)
Total 15 marks
VECTORS AND MATRICES
n+1 2

Giventhat M = [ 2n "J

(i)  wnite down an expression for the determinant of M

Giy find M.

( 4 marks)

The coordinates of the vertices of A POS are P(1, 5). Q (4, ~1) and 5(6, 0).
-3 oy
(1) Write down the position vectors, PQ and PS.
> .
(1) Determine the position vectors, OG and OH. given that G and H are the midpoints
of PQ and PS respectively.
o -
(i} Determine the vectors GH and QS
{iv)  Hence, state TWO geometrical relationships between GH and Q5. (11 marks)
Total 15 marks

GO ON TO THE NEXT PAGE

0O0S92/F 2002
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An answer sheet is provided for Parts (d) and (e),
(a) Write down the matrin
(i) My ihat represents reflection in the ¥-axis

(i) Ry that represents a rotation of 1807 about the origin.
( 2marks)

b Determine the single matrix. £/, that represents a transformation, My, followed by another

transformation, R). ( 2marks)
<) Describe geometrically the transformation represented by
@ Rp = 0 -1 ]
] 0
o 2)
i E Rl
(i = _ ( 4marks)

) On the answer sheet provided, using a scale of | cmto represent | unit on each axis, draw
the pentagon ABCDE with vertices A (1. 2), B (4. 2), C(4, 5, IX2, 6) and E(1, 5).

{ 1mark )
(e} Draw the image of ABCDE under the transformation represented by
(i) Rp.and label that image A'B'CD'E
() E.and label that image A*B"C"DE” { 6 marks)
Total 15 marks

END OF TEST

0005927F 2002



MAY/JUNE 2002

-aiq

e
Ldde

RS PN

TesT copr 000592

COUNCIL

EXAMINATIONS
SECONDARY EDUCATION CERTIFICATE

CARIBBEAN

MATHEMATICS

Paper 02 - General Proficiency

EXAMINATION

Candidate number ......

UR ANSWER BOOKLET

ATTACH THIS ANSWER SHEET TO YO

FORM TP 22119

-

<

<

-

=

-

-

—-
- I
: 31
3 .t
: . .

=4 i v

“ 1 L

L 1 (&
o H
| -

.M H b

-~ 4 -

m 4 “iee
. ..

«<

+e e

000S92/F 2002



Test cope 000582
FORM TP 22117 MAY/JUNE 2002

CARIBBEAN EXAMINATIONS COUNCIL
SECONDARY EDUCATION CERTIFICATE
EXAMINATION

MATHEMATICS
Paper 02 - Basic Proficiency
2 hours 40 minutes

C30 MAY 2002 (a.m.) )

INSTRUCTIONS TO CANDIDATES

1. Answer ALL the questions.

2. Begin the answer for each question on a new page.

3 Full marks may not be awarded unless full working or explanation is shown with the answer,
4. Mathematical tables, formulae and graph paper are provided.

s. Mathematical instruments and silent electronic calculators may be used for this paper.

6. You are advised 10 use the first 10 minutes of the examination time to read through this paper.
Writing may begin during this 10-minute period.

DO NOT TURN THIS PAGE UNTIL YOU ARE TOLD TO DO SO

Copyright © 2001 Caribbean Examinations Council.
All nghts reserved.

000S82/F 2002



Page 2

Answer ALL the questions.

ALL working must be clearly shown.

1. a)

(b)

«©

(&)

Calculate 366 = 0.0012 and write the answer

(i)  exactly
(i1)  instandard form. ( 3 marks)
Calculate
1t :-(lf + 1%) ( 4 marks)
The ratio of men : women at the beach was 6 : 7 respectively. There were 28 women.
Calculate the number of people on the beach, ( 3 marks)
Total 10 marks

The cost price of a plot of land was $20 000. The plot of land was sold for $24 400.
Calculate the profit as a percentage of the cost price. ( 3marks)

The table below shows how the cost of advertising in a local newspaper for one week 15
calculated.

Number of Words Cost of Advertisement
in the Advertisement
16 words or less $60.00
more than 16 words $60.00 plus $3.00 per word
for cach word above 16 words.

Calculate
(1)  the cost of an advertisement of 12 words for one week.

(ii)  the cost of an advertisement of 24 words for one week.

(iii)  the number of words in an advertisement that costs $198 for one week.
( 7 marks)

Total 10 marks

GO ON TO THE NEXT PAGE

000382/F 2002



3 (a) Giventhat m = 3 and n = =2, calculate the value of

Gy ma
i) {m + alm — ) { 5 marks)
(b)  Simplify
=13 L Xt 2 .
3 4 { 2 marks)

ic) Solve the equation
1+ 3x=1)=4 { 3 marks)

Total 10 marks
4. (a) Saolve the pair of simulianeocus equations
= 1
x=2ym5, { 4 marks)

B

4+l

ix

In the diagram sbove, mot drawn to scale, the lengths, in om, of the sides of the right-
angled tnangle are x+ 2, 2e, and 3x - 2.

Write down , in its simplest form, an expression for
(i} the penimeter of the tnangle
{iiy  the area of the rianghe.
I the perimeter of the tangle is 24 cm, caleulate
(iii)  the value of x
(v} the length of the longest side of the tangle. { & marks)

Total 10 marks

GO ON TO THE NEXT PAGE
DNSELF 2002
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The exchange rates for the Barbados dollar in January 2001 are shown in the table below.

Currency Exchange Rate
Pound Sterling £ 294
uss 199
ECS 0.74
Belize § 1.00

Using the exchange table, calculate how much a person would get for exchanging
(1) £l sterling into Barbados dollars

(i) $30.00 Barbados into pound sterling
(i) $300.00 US into Barbados dollars. ( S marks)

BASIC WEEK
Time Wages

40 hrs $320

The table above shows how a company pays its workers, Overtime 15 paid at time and a
half.

Calculate
(i)  the basic hourly rate
(i1)  the overtime hourly rate
(i) the total wages for 3 worker who worked 10 hours overtime in one week

(iv)  the number of overtime hours for a worker who camed $560 in onc week.
( Smarks)

Total 10 marks

GO ON TO THE NEXT PAGE

000582/F 2002
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6. (a)
C
JScm
A B oo B
In the dragram above, not drawn to scale, AB = 8 em, BC = 7.5 cm, and ZBAC = 60°.
(i)  Using ruler and compasses. construct triangle ABC.
(1) Measure and write down the size of angle ABC. ( 6 marks)
(b)
[4
20 cm
s 3’ + 9em R

The diagram above shows triangle POR. not drawn to scale.

PQ = 20cm. ZQPR « 30°, 05 15 perpendicular to PR, SR = 9cm, and £ SOR = 1°.
Calculate

(1) the lengthof QS

(1)  the size of angle x 1o the nearest degree. ( 4 marks)

Total 10 marks

GO ON TO THE NEXT PAGE
000S82/F 2002
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In a survey of 10 households, the number of children per houschold was found to be

(@
(b)

(©)

(G

[4. s, & 9. 2 234 Tl

State the mode. ( 1 mark )
Calculate

(1) the mean number of children per household

(ii)  the median number of children per household. ( 4 marks)

A researcher said; “The mode seems o be the best average to represent the data in this
survey.” Give ONE reason to support this statement. ( 1 mark )

Calculate the probability that 2 household chosen at random from those in the survey
would have

(1)  exactly 4 children
(i)  more than 4 children. ( 4 marks)
Total 10 marks

An answer sheet is provided for this question.

(a)

(b)

)
(d)

(e)

Write down the cooedinates of the three vertices of A ABC . ( I mark )
Describe fully the SINGLE transformation which maps A ABC onto A POR.
{ 2 marks)

Plot the point 7(-5, 4) on the graph sheet. ( I mark )
Find the coordinates of N, M and L such that

Gy TN = 3TC

() T™ = 378
(i) TL =3TA ( 3 marks)

(i) On the answer sheet, draw A LMN.

(1) Describe FULLY the single ransformation which maps A ABC onto A LMN.
( 3 marks)

Total 10 marks

GO ON TO THE NEXT PAGE
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9. (2) An acroplane was scheduled to fly from Montego Bay to Miami at 16:40, Its departure
was delayed for 35 minutes.

(1)  Calculate the time at which it departed.

It landed at Miami 12 minutes before its scheduled arrival time of 23:07.
(ii)  Calculate the time at which it landed

(iii)  How many minutes did the planc take to fly from Montego Bay to Miami?
( 4 marks)

(b)  Takenm = 3.14in this question.

)

A&,

The diagram above, not drawn to scale, shows a circular picce of paper from which a
sector has been cut. The centre of the circle is O, angle AOB = 60°, and the radius of the
circle is 10 cm.

Calculate
(i)  the length of the minor arc AB

(1)  the area of the minor sector AOB
(iii)  the length of the chord AB. ( 6 marks)

Total 10 marks

GO ON TO THE NEXT PAGE
000582/F 2002
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10. (@ "T !

The diagram above, not drawn to scale, shows the straight line, [, which cuts the x-axis
at (1, 0) and the y-axis at (0, - 3).

(i) Determine the gradient of the line, I

(i)  Write down the equation of the line, L in the form y = mx + ¢.
( 4 marks)

(b) An answer sheet is provided for this question.

T

x -2 -1| 0 1 2| 3

y 7 0 3|12

The table above shows some values of y = 2¢ « x - 3 for values of x from -2
3.

(i) Copy the table, calculate and insert the missing values of y.

(i) On the axes provided in the answer sheet, plot the points recorded in your com-
pleted table at (1) above, and draw & smooth curve through the points.

(i) Use your graph to find the values of x for which 2¢ « x -~ 3 = 0.
( 6 marks)

Total 10 marks

END OF TEST

000582/F 2002
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LIST OF FORMULAE

Volume of a prism V = Ak where A is the area of a cross-section and & is the perpendicular
length.

Volume of a right pyramid V= }Ah where A is the area of the base and k is the perpendicular height.

Circumference C = 2nr where r is the radius of the circle.
Area of a circle A= mr where ris the radius of the circle.
Ares of trapezium A= L (a+ b) hwhere a and b are the lengths of the paraliel sides and h is

the perpendicular distance between the parallel sides.

Roots of quadratic equations 1fax’ + bx + ¢ = 0.

then x = =04 Vb -dac ‘2:.'"""

Trigonometric rios sinfh = ‘—’g::—:m%e A\ Opposite

Adjace
‘0 adjacent side =
0= hypotenuse

-

i

0 ite side
. ﬁ)xm( side

< )

v

Area of triangle Areaof A= -gbhwhmbiuhelengthotdnbaseandhiuhe
perpendicular height

Arca of AABC = -zlabsinC B

Arcaof MABC = (s - a)(s - B)s-¢) @ ¢

woheis 3 n+:§r C R
Sine rule B S S

sinA sin B sinC
Cosine rule a = b 4+ - 2ecosA

GO ON TO THE NEXT PAGE
000592/F 2003
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SECTION I

Answer ALL the questions in this section.
ALL working must be shown clearly.
1. {a) Using o calcubstor, or otherwise, determine the EXACT value of:

i LT o+ (ay

G 4B+ 69 { 5marks)
I3 x 02

Use the information given below to answer Parts (b) and (c)

RANDY'S VIDEQ CLUB
Option A Optien B
Membership Fee Mo Membership Fee
for one vear: S80.00
Hental Fee: $3.00 per Rental Fee: $500 per
viden game video game

(by  Curla renis 48 video games during one year
Whist 15 the TOTAL cost if she chooses
{iy  Option A7
(i} Option BT {3 marks)

() Carla estimates that she will be able to spend 5215.00 for renting video games during the
next year. How many video games will she be able to rent using

(i Option A
Gi}  Option BY { 3 marks)

Total 11 marks

Z fa) Given a = 2, b = <3 and ¢ = 0, evaluate
(i} da-2b s 3
iy at { 3marks)
(b} Faclorize completely
iy Tmp' + l4m'p
iy 2 - 1y + 15 { 4marks)

GO ON TO THE NEXT PAGE
QOOSFLF 2003
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©) Write as a simple fraction in its LOWEST terms

(d) ]

(i)

2__ 3 ( 2marks)
a~-3 a
Solve for x
12 < 3xc + S,
If x is a member of the set of whole numbers, state the SMALLEST valee of x
which satisfies the inequality in (d) (1) above. ( 3marks)
Total 12 marks

3. (a)  The Universal set, U, is given as

U=1123......13, 14, IS}

The scts A and B are subsets of I/ such that
A = [Factorsof 12}
B = [Multiples of 3.

(i)

(i)

(iii)

(iv)

(b) 0]
(i)

(iii)

(iv)

v)

000592/F 2003

List the members of the set A.

List the members of the set 8.

Represent the sets, A, B and U, on a Venn diagram.

List the members of (A w B). ( 6 marks)

Draw a line segment, PQ, 7 cm long.

Using only a ruler, a pencil and a pair of compasses, construct a line segment,
LM, the perpendicular bisector of PQ. such that

IMcus PQat O, and OL = OM = 4¢cm.
Form parallelogram PLOM by joining the points P, L, Q and M.
Mecasure and state the size of the angle MPL.

What type of parallelogram is PLOM? Give a reason for your answer.
( 6 marks)

Total 12 marks

GO ON TO THE NEXT PAGE
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4, (1) Triangle DEF, shown below, undergoes a rotation such that its image is triangle 'E°F’.

- - . - - e 3 : RS SEARS B S N S AR ER R I
BSBaq tusea hanis rasas toaas bur g, ERIYIER0E TA0EE ISRE REIGT FRaTaASNE: HAb i3
i1 ‘ - 1 :

ETPen eastd [ERRY FRNSE PORSE FRTRY NSRS FRSY SRUUE FYTRE NRAANS EEGAYAPHIT AT SRUPE FT
2 1 ; ¢
4athe 1l [ESES PSS FRESY spuay o9 =8 & b dd 4 e + +13 4

R o <1t e perer -

N e S e e B IOt r s e e nanas s et i BR R
I 44 4 A‘ .ok adipbigres + . *t rree . f 144t
f4es IEaE AR 2n SEESY BT IREEE 1 FEES SRR FRRES Feaes

*+ v e RS SRR (S8 EEE 84 coSRE B8 . ey
0109 E’ L r; SR ES BEass B ?j[."§ ¥~1 +4
josa .- 8% BEERE 80E R 1T . BR 1 I3 i

. PR R s T s - LR at - + ‘e . -
ey ._-.d ..§.>‘4.. 5.1. ! ”uJ IS RSRBRENA E4 D FA Y BANES hunng

- g - -
usbud .20 231! HESS RE NE S R+ ¥ '
1444 Fo o lPol? i3 = 11 1 <J3il
el AREBT FRAE 10-5. BES SHEES 81 e : yw i

- 1Yt H I GERRE FRSRE EDASS FRSNE EESSS 8 ) AeSps
130 Siaaraniga ainadqus F o 1SS0S BETS FPERN SHE Y SRIRE B t: SRt
s PRSAT os PSS - RS o - - < e
e 0L Fud dd ERPRN AN i i 83 B F9 i Al Sl
RN BEs sw i
Shees T Y Jbt> RRSRN a8 4 e i 244 oo b itidfeite
SEE D o Cante BREns IR - -
- - =4 AN ~ x—? T I T -

1 MSSURRRAS PORSSE RRSEE M - h-j s 3 <=
aald .- beta - s e - i sd b il e
N ety syee]tee +oddibtbe E 7 SEEES IRS SuBEy puw
558 = + + — s 14

3 i EESE BOy i feida : - Pt ;-u»* -
swwww . e I» aney 12 133 bhaddet 6 4001 bt T ot bbb
- EE by
H T b4 8 b IR AR
] 1 il il -
[PRY RRRSS RSt 28002 bR I531 ESERS j3e Hi44 4 b +
ast ? + -+ RS e B .
3 1 !
1% W 2 " e &
cerddgd - ™ S - . R EERd B R s by
IRUS PRREE SNN. NS FRSS N FRRRT FERES A RORY SRS EE SA8S -~
o~ 4 :1 bof oo vobfevye bl BRE. rrevdrrred e EES SRS A4t

(i)  Describe COMPLETELY this rotation by stating
a the coordinates of the centre
b) the direction of wm
c) the size of the angle tumed.
(ii)  Triangle DEF is mapped onto triangle ABC under a translation, T = [‘ ‘;) .

State the coordinates of A, B and C, the images of D, E and F, under T.
( 6 marks)

GO ON TO THE NEXT PAGE
000592/ 2003
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(b)  The figure below, not drawn to scale, represents the journey of an aircraft flying from
¥ to X and then from X to Z.

The bearing of X from ¥ is 035°.
The bearing of Z from X is 125°.
Zisdue castof Y.

(i) Cop.y and complete the diagram, showing CLEARLY the bearings 0357 and
125%.

(i1)  Determine the size of the angle YXZ.

(m)  Calculate, to the NEAREST whole number, the distance ¥YZ given that
¥X = 100 km. ( 6 marks)

Total 12 marks

GO ON TO THE NEXT PAGE
000592/F 2003
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S The graph below represents the function
S = X - 2 -3,

FXTWE CEI AW BEZA X BwEwI !(,)A... 9N Freas toesy seme:
L
n .—_—

108 44 RSB
!
'

IRR

- e
8

sEmEa
131T

1
..

bhay
bosd
PR St s

-4

Ll ltres snnea
{9 uERs

Use the graph to determine

(a) the value of fix) whenx = 2 ( 1 mark )
(b)  the value of fix) whenx = ~1.5 ( 1 mark )
) the values of x for which f(x) = 0 { 2 marks)
(d)  the minimum value of f{x) ( 1mark )
(e) the value of x at which f{x) 15 2 minimum. { 1 mark )
(0 thesolutionofx’ - 3x - 3 = § ( 2marks)
{g)  theinterval on the domain for which f(x) is less than - 3. ( 2marks)

Total 10 marks

GO ON TO THE NEXT PAGE
000592F 2003
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(a) The tnangular prism. shown in the diagram below, not drawn to scale. is 18 cm long
Triangle GHI has a height of 3em, #/ = 8¢mand GH = Gl

J
H€— Scem—>1
Calevlate
(i) the area of tnangle GHI
(it)  the volume of the triangular prism
Giti)  the length of GJ
(iv)  the TOTAL surface area of the prism. { 8 marks)

(b) The mangular prism s melted down and made 1nto & cube.
Calculate the length of an edge of the cube ( Imarks)

Total 11 marks

7% The height, in centimetres, of a sample of seedlings were recorded and grouped as shown below.

Height (cm) 3-7 ) 8-12 | 13-17| 18-22| 23-27
Number of Seedlings 5 16 1 23 12 4
(a) Calculate

(1) the TOTAL number of seedlings in the sample
(ii)  an estimate of the mean height of the seedlings in the sample. ( Smarks)

(b)  Using a scale of 2 cm to represent a height of 5 cm on the x-axis, and 2 cm to represent 3
seedlings on the y-axis. draw on graph paper the frequency polygon to represent the data

given in the 1able, ( Smurks)

(<) Calculate the probability that a seedling, selected at random. measures at most 12 ¢m in
height. ( 2marks)

Total 12 marks

GO ON TO THE NEXT PAGE
000592/F 2003
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8. The table below shows a sequence of shapes made from squares with sides of | unil

Area of Shape Perimeter of Shape

T
.
S

4+
¥

'
ane
i

SEEE =2 B I

S Shntd SR BRI IR

(a) On the answer sheet provided, draw the next TWO shapes to continue the sequence

(h) For EACH shape drawn, i Part (a), complete the table by stating
(1) the arca of the shape
(1) the perimeter of the shape. ( 4 marks)

(€) A shape inthe sequence has an arca of 12 square units, What is the perimeter of this shape?
( 2marks)

[ A shape in the sequence has a perimetes of 40 units. What is the area of this shape?
( 2marks)

(e) On the answer sheet provided, draw TWO shapes EACH made up of dunit squares so that
onc has a perimeter of 8 units and the other has a perimeter of 16 units ( 2marks)

Total 10 marks

GO ON TO THE NEXT PAGE
000592/F 2003
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SECTION 1T
Answer TWO questions in this section.

ALGEBRA AND RELATIONS, FUNCTIONS AND GRAPHS

9. (a) Giventhat m*/ = m' — Im,
(i) evalyate 5 = 3
(1) solveforg giventhatg = 4 = -3 ( S marks)

(b) An athlete runs on a track so that his distance, d metres, from the starting point after ¢
seconds is as shown in the table below.

Time (seconds), 0 2 + 6 8 10

Distance (metres), 0 14 40 74 94 100

(i) a) Using a horizontal scale of | cm to represent | second and a vertical scale
of | em to represent 10 metres, construct a distance-time graph 1o show the
motion of the athlete.

b) Draw a smooth curve through all the plotted points.
(i) Use your graph to estimate
a) the distance travelled by the athlete afler 3 seconds

b) the average speed of the athlete during the interval ¢ = 6 seconds to

1= § seconds
c) the speed of the athlete 6 seconds after leaving the starting point.
(10 marks)
Total 15 marks

GO ON TO THE NEXT PAGE
000S92/F 2003



1. (a)

{b)

O00392/F 2N

Page 11

Solve for p and r given
]p & 2r= T
P -irall i 5 marks)

Two functions, g and k. are defined as

Bix— z‘*}and
x -4
h:x — l
x
Calculare

(iy  the value of g(T})
{ii)  the valwe of x for which g(x) = 6.
Write expressions for
{iiiy  hpix)
{iv) g '(x). (10 marks)

Total 15 marks

GO ON T THE NEXT PAGE



Page 12

GEOMETRY AND TRIGONOMETRY

1. In the diagram below, not drawn to scale, MC and MD are tangents of the circle whose centre 1s
a1 0. Angle COD measures 96°.

(@)

()

(c)

000592/F 2003

<>

Calculate, giving reasons for your answer, the size of

(i) angle MCD
(1)  angle CMD ( Smarks)
Explain why the quadrilateral OCMD is cyclic. ( 3marks)

Given that the radius of the circle shown in the disgram above is 6.5 cm, calculate
() the area of tnangle OCD

(i)  the arca of the shaded segment of the circle.
[Usem = 3.14] ( 7 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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Page |3

TK is a vertical tower, 10 metres high, standing on a horizontal planc QKS. @ and § are markers
placed on the horizoatal plane and angle QKS measures 112°. The angles of elevation of the top
of the tower. T, from Q and § are 14° and 217 respectively.

(=)

(b}

(©)

Draw a diagram to represent the information, CLEARLY showing
(1) the line segment which represents 10 metres.
(i) the angles whose measures are 14°, 21° and 112°
(iii)  TWO right angles. ( 6 marks)

Calculate, to the NEAREST metre, the distance

o 0K
() SK
(i) QS ( 6 marks)

Avertical pole 4 mhighis placed at Q. Aninstrument placed on the top of this pole measures
the angle of elevation of the top of the tower, Calculate the size of this angle of elevation,
( 3 marks)

Total 15 marks

GO ON TO THE NEXT PAGE

000592/F 2003



Page 14

VECTORS AND MATRICES

IGRES han R

4 4=

JRSHS SHOES kNGB dases

In the &

(a}

(b)

(€

[Ch

000592/F 2003

ragram above, the position vectors, OF and 0OQ. are given as
— -
OP « p and OQ = q.
—» -
Copy the dizgram on graph paper and draw and label the vectors OW and O£ such that
—» .
OW =2p and OE = 2p - g. ( 4 marks)
— o
(i) Wnite down in terms of p and g, the vectors PQ and PE.
— -
(ii) Hence. state the relationship between PQ and PE. ( 4 marks)
-
The point D is such that OD = QE.

—
(i) Write down, in terms of p and g. the vector OD.

(i1)  Hence, state the coordinates of 1. ( 4 marks)
ol
Calculate the magnitude of the vector OW ( Imarks)
Total 15 marks

GO ON TO THE NEXT PAGE
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fL]

el

(d}

Pape 15

Using a scale of 1 cm to represent 1 unit on BOTH the 1 and y-axes, draw on graph paper
the triangle POR and PO R such that Pie 3, - 2), Q4= 3, = 2L (- 2, — d)and P76, 4),
Fid, 43 and R4, 8). { 3 marks)

Deseribe FULLY the transformation, G, which maps tnangle PO onio tnangle PR
{ 3 marks)

The ransformation, M. i3 a reflection in the line ¥ = — &

Oin the same diagram, draw and label the triangle PYO°RY, the image of mangle P/O°R
under the transfarmation M { 3marks)

Write down the 2 x 2 matris for
(i) transformation
{ii}  trensformation A
iy ransformation & followed by M, { & marks)

Total 15 marks

END OF TEST

S9LF 2003
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Volume of a prism

Volume of a nght pyramad

Circumference

Area of acircle

Area of rapezium

Roots of quadratic equations

Trigonomelnc ralios

Area of nangle

Avrea of o sector

Arc length

(0SS 2003

Page 2

LIST OF FORMULAE

Vo= Ak where A 13 the area of a eross-section and # is the perpendicular
length.

Vm %Ah where A is the area of the base and his the perpendicular height,
' = 2rr where ris the radius of the circle.

A= mrwhere ris the radius of the circle,

A:% {a + b) h where a and b are the lengths of the ——a—3
parallel sides and h is the perpendicular distance belween

the parallel sides.
Had + br + ¢ = 0, - ———
then x m b % 4B -dac
2a

sinf = opposile side

hypotenuse W Opposite

f

cosl = adjacent side A jacent

hypolenuse
tan @ = opposite side

= adjacent side

< [ >
Areaal A = ; bh where b is the length of the base and & 15 the
perpendicular height

Area = 2 x med
60

where o is measured in degrees.

Are length = % x Tmr

GO ON TO THE NEXT PAGE
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Answer ALL the questions,

ALL working must be shown clearly.

1. (@)

(b}

<)

(b}

(c)

d)

DOOSELT 203

Calculate the EXACT value of
i3
L
1T
giving the answer as a commaon fraction in its LOWEST terms. { 4 marks)

A sum of 330 was divided in the ratio 2 : 3. Calculate the amvount of the LARGER share.
{ 2 marks)

There ase four athletes in a relay team. The masses of three of these athletes are 52.5 kg,
478 kg and 53.9 kg respectively. Caleolate, in kg

(i) the TOTAL mass of these three athleles

(i) the mass of the FOURTH athlete if the mean mass of the relay team is 50.9 kg.

{ 4 marks)
Total 10 marks
Solve the equation
Ix+2=12 - { 3 marks)
Simplify the expression
ISx + 2) - 2dx + 3 { 3 marks)
Giventhat f+g =/ + g
calculate the value of
§e2, { 2 marks)
Write down an expression for the TOTAL cost, in dollars, of & metres of fabric at x dollars
per metre and v reels of theead at 2 dollars per resl, i 2 marks)
Total 10 marks

GO ON TO THE NEXT PAGE
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A {a}) Solve the simultancous equanions
Ix -y = 10
x #» y = 5 { 5 marks)

(hy Pam carns x dollars. Ryan cams (x + 60) dollars and Rufus carns (x - 10) dollars.
Together, they eam a total of 530 dollars.

Calculate
(iy  the valee of x

(i) the amount Ryan carns. { 5 marks)
Total 10 marks

4. (a) Use the information from the diagram below 1o answer this part of the question

(i) Calculate the TOTAL amount a customer pays for the television set.

(il The sale price of $1 600 is 20% LESS THAN the original price.

Caleulate the ORIGINAL price of the television sel. [ & marks}
(b The monthly water bill for demeitic users is calculated from information shown in the
table below.
Fined charge 515

Charge per gallon 2 cents

Calculate the TOTAL amount of the bill for a month when a consumer used 3850 gallons,
i 4 marks)
Total 10 marks

G0 OM TO THE MEXT PAGE
OOOSELF 2003
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S. Usen = 3.14

The figure below, drawn to scale. on a square centimetre grid. is made up of a triangle and a
semi-circle joined together.

HHiH

B B

e e

Key
‘i Myuare
' centimetre
gnd

(a) Write down, to the NEAREST centimetre. the length of

(i) the radius of the semi circle

(1) the line segment AO. ( 2marks)
(b) Determine the length of the line segment AS. ( 1 mark )
«©) Using m = 3.14, cakculate

(i) the perimeter of the figure ABCD

(1) the area of the figure ABCD. ( 7 marks)

Total 10 marks

GO ON TO THE NEXT PAGE
000S82/F 2003
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6. An answer sheet is provided for this guestion.
The figure below shows triangle POR and its image '(Q’R’ after undergoing a certain transfor-

mation,
+11 - —— " -]
TR TN Y
FERE ! |8
KON SHANA EESAH bRERT JRSHS SRS
5250 53354 EBa3 s 10884 335!
i i St 44
amas IBESN S IBE Shhe :
PR AT R R R
* L] swmnz uas
EBNES BRSNS Baaas SHE PRS R
(AANE RASA RRBEN A BhE IREE B4 11
435 NESIAYL ARBEE SRR G
FEIET “:}_ i Saets Sa0e
t»z b IRERS SNt IRREE 2R
v ISRad SRRas IRREE anne
S P S B R IR ansa
3 T TETite
" bt b
pos csfeisd
+r crhriee
> og-I .
: 3
i
' . IR pRne
1 H s
13 1 T P
4 [SNS e DES SERT
4 bafden 44§ 444+
Tt T ames cun e
RESSY SNEET SEERS pRRES bas I
i R IR 22 B ol
11 .6 17T 8 Y. e 13 -+ +
i3 1 i +J i+ S :
IR RS RIS t‘l ISSRFRSSE FRESE S | sl
e e WS ARNAS ARRRS bARAS ABEEBRARS 18 0 EMER

(a) Write down the coordinates of the points P and /7, ( 2 marks)
(h) A rotation maps APOR onto AP'(Q’R’. State for this rotation the centre, the angle and the
direction of rotation. ( 3 marks)

(c) On the answer sheet provided. draw and label
(1) AP"Q"R". the image of APQOR, after a reflection in the x-axis

(i) AP™Q™R™, the image of APQR, after a translation by the vector [‘ >
W
( 5 murks)
Total 10 marks

GO ON TO THE NEXT PAGE
000S82/F 2003
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7. A CD player is advertised at a price of $1 200. 1t could be bought cash or by hire purchase, The
table below shows the terms of payment.

{a)

(b}

8. (@)

(b)

«©)

000SS2/F 2003

Cash Hire Purchase

Option 1 Option 2

Pay down Pay down
Get 5% S144, and 15%, and
Discount || $100 monthly | $95 monthly

for 12 months | for 12 months

Calculate the ACTUAL cost of the CD player if it is bought
(1)  cash
(it)  on hire purchase, Option 1

(1) on hire purchase, Option 2. ( 8 marks)

Miranda has $150 and wants to purchase the CD player. She can afford to pay AT MOST
$110 per month over twelve months.
Which of the three forms of payment should she choose? Give TWO reasons for your

answer.
( 2 marks)

Total 10 marks

Port M. is due south of a lighthouse. L. A ship leaves Port M and sails 200 km on 2 bearing
of 0° to Port K. Port K is directly east of the lighthouse.

(i) Skeich a diagram to represent this information.
At L and K. draw dotted lines to show the direction of north.

(1))  Label CLEARLY on your diagram
a) the points L, M and K

b) the angle of 60°, which shows the bearing of K from M

<) the line segment representing 200 km. ( 6 marks)
Calculate, to the NEAREST kilometre, the distance LK. ( 3 murks)
Indicate on your diagram the angle. x, which shows the bearing of M from K.
( 1 mark )
Total 10 marks

GO ON TO THE NEXT PAGE
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L2 An answer sheet is provided for part of this question.

The marks gained by & group of students in o mathematics fest are shown bz B,

11 20
13 22
17 i
19 23

M
26
26
n

27
i)
8
28

» M
3 £
32 I8
£ 3] n

{a) Copy and complete the frequeney table to show the distribution of the marks

Marks Frequency
10 - 14 2

15 - 19

0 - 24

25 - 10

30 - 34

35 - 3

[ Imarks)

by On the answer sheet provided, draw a histogram (o represent the information in the
completed frequency rahle from {a) above.

i Smarks)

f€)  Calculate the probability that a student chosen at random From those who wrote the test
scored LESS THAN 25 marks,

DOOSELTF 2003

{ 2 marks)

Total 10 marks

GO OM TO THE MNEXT PAGE
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Page 9
Giventhat f(x} = £ + x — 2, copy and complete the table below.

x -3 |-2 -1 0 1 2

S| 4 -2 0

( 2marks)

Using 2 cm to represent | unit on both axes, draw the graphof f(x) = x* + x — 2 for
-3sxs 2 ( 4 marks)

On the graphof f(x) = x’ + x - 2,draw the graphof g (x) = x - 1 using the values from
the table shown below.

x -2 3
g -3 2
{ 2 marks)
Using the graphs, write down the coordinates of the points where the two graphs intersect.
{ 2 marks)
Total 10 marks

END OF TEST
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V = Ak where A i the area of a cross-section and k 18 the perpendicular
length.

V = 4 Al where A is the area of the base and f is the perpendicular height.
= e where ris the madiug of the circle.
A= nr where ris the radius of the circle.

A= (a+b) hwhere a and bare the lengths of the parallel sides and h is
the perpendiculor distance between the parallel sides,

Waxr + bx + ¢ = 0,

ﬂxn;-ﬂlt_zzz__mx.

\ _ opposite side
$in® = o potenuse

Opposite

cosll = adjacent side fifnoct

opposite side
adjucent side

mﬂm%mwma.:m length of the hase and h is the
perpendicular height

Area of AABC = Labsin ©

Arca of AARC = -.,l'rl[.r = a) s m! —_c'}

b o
wheres = u——"

a b c
sin A

al = b 4 o - ZhooosA
G0 0N TO THE NEXT PAGE
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SECTION |
Answer ALL the questions in this section.
All working must be clearly shown.
1. (a) Using a calculator, or otherwise, determine the exact value of
i 23+ ar?

o 0.18
(ll) '63' - 0.003

143
(iii) 31;.& (6 marks)

-

(1D)] (1) Write your answer in Part (a) (i) correct to one significant figure,
(i) Write your answer in Part (a) (ii) in standard form. (2 marks)

©) (i)  Mr Mitchell deposited $40 000 in a bank and carned simple interest at 7% per
annum for two years,

Calculate the amount he will receive at the end of the two-year period.

(i)  Mr Williams bought a plot of land for $40 000. The value of the land

appreciated by 7% cach year.
Calculate the value of the land after a period of two years. (4 marks)
Total 12 marks
2. (a) Simplify:
. -1
O |
2
i) dab’? :b 2a’b
(4 marks)
(b) Express as a single fraction:
% o L (2 marks)
P
«©) Solve for x, given
I -Tx+2=0 (4 marks)
Total 10 marks
GO ON TO THE NEXT PAGE

O12340205F 2004
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3. {a) A chub has 160 members, some of whom play tennis (T) or ¢ricket (C) or both, 57 play
teanis, 86 play cricker and 10 play neither, x play both tennis and enicket,

(i)  Draw a Venn disgram to represent this information.

{iil  How many members play both tennis and cricket? (5 marks)
b In a beauty contest, the scores awarded by eight judges were:
59 6.7 68 6.5 6.7 8.2 6.1 6.3
{i}  Using the cight scores, determine:
a) the mean
b the median
c) the mode
iy Omly six scores are to be used. Which two scores may be omitted 1o leave ihe
vitlue of the median the same? (6 marks)
Toial 11 marks
4 (a) (i}  Using the formula
VE
F=412n
calculate the value of r when m = 20 and n = 48,
(i) Express m as subject of the formula in (a) (i) above. {5 marks)

(b} In the diagram below, mot drawn tnsc:le. EFCGH i a rectangle. The point D on HGis
such that ED = DG = 12 cmand GOF = 437,

E F

43
De— llem —>

H

Calculate comect to one decimal place
(i) the length of GF
(ii)  the length of HD
(i) the size of the angle HDE, {7 marks)
Total 12 marks

GO ON TO THE NEXT PAGE
01 23400 20
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5. An answer sheet is provided for this question.
{a)  On the section of the answer sheel provided for 5 (2):
i) write down the coordinmes of the poing /*
ity draw a line segment PLI through the point, P, such that the gradieat of PO is
=3, (3 marks)
2
(b}  On the section of the answer sheet provided for 5 (b):
(i} draw the reflection of quadrilateral A in the mirror line, labelled M.
Lakel its image 8.
{ii}  draw the reflection of quadrilateral B in the mirror lise, labelled M.
Label its image . (4 marks)
(e} Complete the sentence in part (c) on your answer sheet, describing FULLY the single
gromeiric ransformation which maps quadrilateral A onto quadtilaseral
(3 marks)

Total 10 marks

GO OMN TOTHE NEXT PAGE
D12340200F 2004
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‘The amount a plumber charges for services depends on the time taken to complete the repairs

plus a fixed charge.
The graph below shows the charges in dollars {d) for repairs in terms of the number of

minutes (¢) taken 1o complete the repairs.

6.

R
b — -
.-
g oot

4 - e
+

3 £33N

ssadd

4 v .
253 3T _x{}v

-

;T

%

SERA &
ds

(1 mark )
(2 marks)
(1 mark )
(2 marks)
(2 marks)
(3 marks)
Total 11 marks

GO ON TO THE NEXT PAGE

$38.00
$20.00?

(i

Determine the length of time taken to complete a job for which the charge was $73.00.

What was the charge for a plumbing job which took 20 munutes?
How many minutes were spent completing repairs that cost:

What is the amount of the fixed charge?
Write down the equation of the line in terms of d and ¢,

Calculate the gradient of the hine.

()

(a)
(b)
(c)
(@)
(©)
n

01234020/F 2004
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kA (a) A picce of wire is bent in the form of a circle and it encloses an area of 154 cm?.
(1) Calculate:
a) the radius of the circle
b) the circumference of the circle.
Wsen = 2
The same peece of wire is then bent in the form of & square,
(ii)  Calculate the arca enclosed by the square, (6 marks)

(b)  The diagram below shows a map of Baytime drawn on a grid of 1 cm squares. The scale
of the map is 1:100 000.

]

Rose

Hall

\
Port /
(1) Find to the nearest km, the shortest distance between Rose Hall and South Port,
(i)  Determine the bearing of South Port from Spring Hall, (6 marks)
Total 12 marks

GO ON TO THE NEXT PAGE

01234020/F 2004
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8. Two recipes for making chocolate drinks are shown in the table below,

(@)
(b)

()

(d)

Cups of Milk Cups of chocolate

Recipe A 3 2
Recipe B 2 1
What percent of the mixture using Recipe A is chocolute? (2 marks)

By showing suitable calculations, determine which of the two recipes, A or B, is richer
in chocolate, (2 marks)

If the mixtures from Recipe A and Recipe B are combined, what is the percent of
chocolate in the new mixture? (2 marks)

A vendor makes chocolate drink using Recipe A, 3 cups of milk and 2 cups of chocolate
can make 6 battles of chocolate drink. A cup of milk costs $0.70 and a cup of chocolate
costs $1.15.

(i) What is the cost of making 150 bottles of chocolate drink?

(i1)  What should be the selling price of each boutle of chocolate drink to make an
overall profit of 20%? (6 marks)

Total 12 marks

GO ON TO THE NEXT PAGE

01234020vF 2004
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SECTIONII
Answer TYWO questions in this section

ALGERRA AND RELATIONS, FUNCTIONS AND GRAFPHS

9 {a) The table below shows corresponding values for P and r.

F m 4 625

r [ 2 "

Given that P vanes directly as r?, calculate the valoes of m and n. (6 marks)

b} In the diagram below, not drawn to scale, AKLM and ASTS are both rectangles,

A “_"_ & A K
e

I T

5

M L

Giventhat AS = 3rem, AS = 2xem, 5K = 3 cm and JA = Sem
(i) Ofbtain an expression, in lerms of x, for the area of rectangle AKTA,
(i)  Given that the area of rectangle AKLM is 60 cm?, show that
it 4+ Tx = 15=0

(ki) Hence, calculate the value of x and state the leagth of AK and AM,
0% marks)

Total 15 marks

GO ON TO THE NEXT PAGE
O 2340200F 2004
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10. A vendor buys x kg of peanuts and y kg of cashew nuts.

(a) (i)  To get a good bargain, she must bay a minimum of 10 kg of peanuts and a
minimum of 5 kg of cashew nuts.

Write TWO inequalities which satisfy these conditions.

(i} She buys no more than 60 kg of nuts. Peanuts cost $4.00 per kg and cashew nuts
cost $8.00 per kg and she spends at least $200,

Write TWO incqualitics which satisfy these conditions.
(5 marks)

(b} Using a scale of 2 cm to represeat 10 kg on each axis, draw the graph of the FOUR
inequalities in (2) (i) and (=) ().

On your graph, shade ONLY the region which satisfics all four incqualitics.
(6 marks)

(c) The profit on the sale of 1 kg of peanuts is $2,00 and on 1 kg of cashew nuts is $5,00.

(i)  Using your graph, determine the number of kilograms of cach type of nut the
vendor must sell in order to make the maximum profit.

(i)  Calculate the maximum profit. (4 marks)
Total 15 marks

GO ON TO THE NEXT PAGE
0123402(¢F 2004
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GEOMETRY AND TRIGONOMETRY

1. (a) In the diagram below, VWZ and WXYZarewocilclsiman;\clinngdelx SVTisa
tangent to the circle at V, VWX and VZY are straight lines, 7VY = 78° and SVX = 51",

(1)

(b) 0]

(it}

(i)

01234020/F 2004

Calculate the size of EACH of the following angles, giving reasons for yous
answers.

A
a) VZw
b XVZ (4 marks)
Draw a diagram to represent the information given below.

Show clearly the north line in your diagram.

Town F is 50 km east of town G.

Town H is on a bearing of 040° from town F.

The distance from F 1o H is 65 km,

Calculate, to the nearest Kilometre, the actual distance GH.
Calculate, to the nearest degree, the bearing of # from G. (11 marks)
Total 1S marks

GO ON TO THE NEXT PAGE
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12 (@)  Given thatsin @ RJTS' L0°58<£9%°,

(i)  Express in fractional or surd form the value of cos 6.

(i)  Show that the area of triangle CDE is 150V 3 square units, where €D = 30 units
and DE = 20 units.

(iii)  Calculate the length of the side EC. (7 marks)

(b) In this question, use 71 = 3.14 and assume the earth to be a sphere of radius

6 370 km.
The diagram below shows a sketch of the carth with the Greeawich Meridian and the
Equator labelled.
N
24°N
Equator
Greenwich
Meridian
S

The towns A and B are both on the circle of latitude 24° N, The longitude of A is
108° E and the longitude of Bis 75" E.

(1)  Copy the sketch sbove of the carth and insert the points A and B on your
disgram.

GO ON TO THE NEXT PAGE
012340206F 2004
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(i) Calculate, correct to the nearest kilometre,
a) the radius of the circle of latitude 24" N

b) the shortest distance between A and B, measured along the circle of
latitude 24° N, (8 marks)

Total 15 marks
VECTORS AND MATRICES
13, The veruces of a quadrilateral, OABC, are (0, 0), (4, 2), (6, 10) and (2, 8) respectively.
Use a vector method to answer the questions which follow.

(a) Write as 4 column vector, in the form [", « the vector

@ on
-
i) CB (3 marks)
(b) cumum|5'z|.unmmmkor57. (1 mark )

{c) (i) State two geometrical relationships between the line segments OA and CB.

(i) Explain why OABC is a parallelogram. (4 marks)
(d)  If M is the midpoint of the diagonal OB, and N is the midpoint of the diagonal AC,
determine the position vector
-
() oM
-
(i) ON
Hence, state one conclusion which can be made about the diagonals of the parallelogram
OABC. (7 marks)
Total 15 marks
GO ON TO THE NEXT PAGE

01233020/F 2004
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14.  Ananswer sheet ks provided for this question.

(m} Om the answer sheet provided, perform the following tansformations:

(i}

(i)

i)

{iv)

v

(b} i}

(i)

Reflect tiangle P in the y-axs.

Label its image .

Drraw the line ¥ = x and reflect tianghe (7 in this line.

Label its image R, (5 marks)

Describe, in words, the single geometric transfiormation which maps trianghe P
onto triangle &, (3 marks)

Reflect triangle 2 in the x-axis.
Label its image §.

Write down (he 2 x 2 manx for the wansformation which maps mangle P
onto triangle 5. (¥ marks)

Write down the 2 1 2 matrices for
a) a reflection in the y-axis
b a reflection in the line y = x.

Using the two matrices in b (1) above, obtain a SINGLE matrix for a reflection
in the y-axis followed by a reflection in the line ¥ = 1. {4 marksh

Total 15 marks

END OF TEST

DI Z340200F 2004
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-

The coordinates of P are

(b)

£ ! 1
1 IIZX } 1R . > 9= Fay)

| iy ' } & B 8t 9 K

B I8 ) b4 el b 484 &)

1854 1 'y 8 i1 s b 14 gsg g
) ‘. ‘4 + v e i LR =
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SRR 22X virde it M, T LTR80T My Sl R A

¥

) The single geometric transformation which maps quadsilateral A onto quadrilateral € is
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LIST OF FORMULAE

V = Alr where A is the area of a cross-section and f is the perpendicular
lemgth.

V= ?;Ahwh:u.i is the area of the base and # is the perpendicular heigha.
£ = 2rr where r is the radius of the circle.

A= nrfwhens ris the radiug of the circle.

A-%{arbjhwh.crca:ndbirc the lengths of the  f—g—

parallel sides and & is the perpendicular distance between
the parallel sides,

lfar + bx + ¢ = D, —— p———

then xr = =B & vb’ =doc
2a

.  Dpposite side
e hypotlenuse

adpcent side [
cos = T2 7
hypolenuze Ad jacent

and = opposite side
Mdjacent side

Arranfﬂ.-%wrwth:rchismcknglhu[ﬂ#bﬁ-ﬁeaqldhl-ﬂl‘re

perpendicular height

M
-
W

= =2 -]
Area = 360 % mrd
where @ is measured in degrees,

Arc length = ﬁ x 2ar

GO ON TO THE NEXT PAGE
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[131]

(el

{dd}

L {a)

i)

{c)

{d)

Page 3

SECTION |

All working must be clearly shown,

" G AL .
Using a caleulator, or stherwise, determine the value of 348 + "'3;.5 and write the

answier -

(i) exactly

(i}  comect toone decimal place

(i} correct o one significant fgure. (3 marks)
Davide $200 in the ratio 3 : 2, 12 marks)
Bacteria killed 70% of the fish in a pond. 1T 150 fish survived, caloulate how many
fizh were originally in the pond. (2 marks)
Calculate b% * 1’2—} - 1%'! (3 marks)

Total 1 marks
p = 3amd g = -2, calcule the value of 4p + 54. (2 marks)

Write a5 3 single fraction in its SIMPLEST form

Xk 2 X =4
- * = (3 marks)
Solve the ineguality
L VR e (3 murksy
Simplify
Ax = ¥) = Ay=x) 12 marksy
Total 10 marks

GO ON TO THE KEXT PAGE

O 1 M40200F 2004
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A (a) Sufe Loans Ltd. offers loans of $6000, with repayments of $350 cach moath for 18
months.
Calculate:
(1) the interest, in dollars, paid on the loun
(i) the interest as a percentage of the loan, {3 marks)

(b)  The cash price of a computer 1s $696, The hire purchase price is 10% deposit and
15 monthly payments of $45.

Caleulate how much more the hire purchase price is than the cash price,
(4 marks)

(<) Mrs Ray has a job for which the basic rate of pay is $5.60 per hour, and the overtime
rate of pay 13 $8.40 per hour.

During a ceruun week she eamed $165.20. She worked 3 hours overtime,

Calculate
(i)  the amount she carned at the busic rate
(ii)  the number of hours she worked at the basic rase. (3 marks)

Total 10 marks

4. (a) The diagram below, not drawn to scale, shows parallel lines AB and CD intersected

by the line £F.
E\
A o > B
x
c = >—»
F
Calculate the size of the angle marked
(i) w
(i)« (2 marks)
GO ON TO THE NEXT PAGE

01134020/F 2004
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(b The diagram below shows a cicle ARC with centre . AC i a diameter and
<ACH =357

Caleulate the size of <ABO. (3 marks)

{c) The figure below, nol drawn to scabe, consists of a rectangle LENW joined 1w a
semicircle MUL.

M N
T L
1
I
J JI_ Hom
I
]
s
L I om K

iy Siace the length of the radius of the semicincle.

i Using a protractor, a raler and a pair of compasses, nuake an accurate full-scale
drawing of the ligure. (5 marks}

Total 10 marks

GOON TO THE NEXT PAGE
(01 P34020F 2004



5. (a)

(b)

Page 6

An investor bought US $6650 using EC dollars when the exchange rate was
EC $1.00= US 30,35, For this service, be paid the bank 15 of the amount of EC dollass

he spent.
(1) How much EC dollars did the investor spend to obtain US $66507

A month later he converted the US $6650 back 1o EC dollars when the exchange rate
was EC $1.00= US $0.38, For this service he paid the bank a fixed amount of EC $200,

(1) What profit or loss did the investor make in EC dollars? (6 marks)

An antique vase is valued at $400. Its value increases by 5% each year for 3 years.
(i)  Find the value after two ycars.
(i) Show that the value after three years is $463.05. (4 marks)
Total 10 marks

6. The disgram below, not drawn to scale, shows a rectangle ABCE joined along the edge £C
to a quarter circle ECD. so that AED is a straight line. AB = 7cmand BC = 5 cm.

@)

(b)

«©)

D,

ER———=dc

Sem
B 7 B
Write down the length of AD. (1 mark )
User = 27—2 1
Calculate

(i)  the length of the arc CD
) the penmeter of the figure ABCDE

(i) the area of the figure ABCDE. (7 marks)
If the diagram is drawn to a scale of 1:100, find the actual area of rectangle ABCE in
square metres, (2 marks)
Total 10 marks

GO ON TO THE NEXT PAGE

O1134020vF 2004
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y 2 (a) Solve the following simultaneous equations for x and y.

4x +3y =1 (5 marks)

(b) Pear] had $12 and Kurt had $2. Each of them received $x fora job. Write an expression
n terms of x for the amount of money

(i)  Pearl now has
(i} Kurt now has,
After they were paid for the job, Peard’s amount of money was 3 times as much as Kurt's,
(i) Write an equation in terms of x to represent the information given.
(iv)  Solve the equation.
(v)  How much money was Pearl paid for the job? (5 marks)
Total 10 marks
8. A ladder is 3.5 metres long, 1t is placed against o vertical wall 5o that its foot is on honzoatal
ground and it makes an angle of 487 with the ground.

() Draw a diagram which répresents the information given, Label the dingram showing
the ladder, the wall and the ground and insert all measurements given,

(2 marks)
(b)  Calculate, to two significant figures,
(i) the height the ladder reaches up the wall
(1) the distance the foot of the ladder is from the wall, (4 marks)

(] The top of the ladder is lowered so that it reaches 1.75 m up the wall, still touching the

wall,
Calculate the angle that the ladder now makes with the honzontal. (4 marks)
Total 10 marks
GO ON TO THE NEXT PAGE

O1134020:F 2004
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9. The marks obtained by 25 pupils on a test are shown below.

DN Eaw
PO Bt
[P - AR RV
& o
Wi AW

(a) Copy and complete the frequency table below to present the information given above.

Marks Frequency
1 2
2 2
3 4
4 =
5 -
6
7 1 (2 marks)
(b) Using the frequency distribution, state
(1) the modal mark
(1) the median mark
(i)  the range. (3 marks)
() On gruph paper, draw a histogram to illustrate the frequency distribution. Use axes as
labelled below,
t
LE
71

6
I
4
£
24
.
Fa i T o e A G B
Number of marks

(d) A pupil is chosen & random from the group of pupils. What is the probability that the
pupil's mark is greater than 57 (2 marks)

Total 10 marks

(3 marks)

GO ON TO THE NEXT PAGE
O11340200F 2004
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1. The cost of hiring o taxi consists of a basic charge plus a charge per km travelled.

The graph below shows the wotal cost in dollars {y) for the number of km travelled (x).

¥y

“_n

Cost (3)

0 50 160 150 W 250 300 ¢
DHstance (km)

ia) What is the cost of hiring a taxi w travel a distance of

@ 250 km

(i) 155 km? (2 marks)
(L] What distance in km was travelled when the cost was $407 (1 mark )
{ch What 5 the amount of the basic charge? (1 mark )
1] Calculate the gradient of the line. (2 marks)
(e} Write down the equation of the line in the form ¥y = mx + ¢ (2 marks)
(1 Calculate the cost of hiring o taxi b0 travel a distance of 330 km. (2 marks)

Total 10 marks

END OF TEST

O 1 3H0200F 3004
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1. 0,045 % 10" imscientific notationis
A 4.5% 107
(B) 4.5% 10%
iy 45x10*
() 45x 10"

2. The number 32 747 written tod significant

figures is

(A} F2740
(B} 12750
() 3274
(m 3275

k. N The sizesof theinteriorangles of apal ypon
are x°, 2%, 607, S and 36%, What is the

valueof 17
(Y] 14
[LEY] 16
[y} &
(D Fo

D20 1WSPEC RN

Wihichof the fodlowing relations represcnts
aene-lo-one mapping®

A}

[L}]

i

ﬂ'\ X
}_‘_‘ ¥
¢ = z
i’ w
“ x
b ¥
€ r
..r/r
d"'ﬂ W
’H-q‘\‘ X
] /_J>.'|"
o= T
o w
a X
r,_-“"J!’
b-‘"/ ¥
1’."‘,/ 4
ii/ W

GOON TOTHE REXT PAGE



The expression (Jx- 2hix # 1)=

(A I-x-2
(B 3c.xt2
{C) Irrr=2
() It+x+l

Thecost price ofan article is 340 and the
profitis 20 percent ofihe cosi price. What
isthe sclling price of the anticle?

(A) 5020
(B} 8800
(Cy 55000
Dy 56000

Thenumber 3 734 expressad to the neancst
hundredis

(A) 3700
By 3750
(Cy 3800
() 4000

PFineapples are sold at &' cents per pound.
Thetotalweightol I pineapphesis 5 pounds,
What is the averapecostol | pineapple?

(A) %mt&
5d

B — eents

(B} 3 cen

(C) Sdcents
() 1546l cents
If m, o and ¢ are constants, then the
equation ofa siraight linemay bewrinen as

(A)  y=mxic

e
E T v
© Fry=a
Dy = dax

OV G SPEC 2004

1.

1z

What is the valueof ':::;‘E:n its simplest
foem? i

w s
T
w
€ 4
i
3

How muchsimple interestisduconaloan
of %1 20 for rwo years ifihe annual rate of
interest is 55 peroentT

{Aay  §1200
|y 51320
{Cy 52640
Dy 83300

Hire Purchase Flan:

Pay down S60
555 monthly for 12 months

MrJones purchases the TV advertised in
thedingram by usingzths hire prrchass: plan
instead of paying cash. How much more
than S600does Mr Jones pay by using the
hire purchase plen?

(A %60
By RIS
(Cy N5
oy %120

GOONTO THENEXT PAGE



14,

15

16,

A stoee charges 6% VAT on all sales. 17.  The equation of the line which passes through

What 15 the total cost of ashirt marked at

the point (0, 2) and has & gradicnt of % is

sur
(A §2820 @A) y=k
(B) 53130
€ $3384 By y=3x+2
(M 53600 |
iy y=—x

T3
Jake bought & shire marked a1 $30, He oy w= l; +2
receives a 10 per cent discount. How 3
much does he pay for the shin?

L

(A) 5 o
(B} S0
© sm L N
(LR} 5

(0.0 O] - 0.0 )

A LMN, above, is rotated anti-clockwise
about Lthrough Midegrees. Whichof the
following s its likely imape?

(A 00001
By 0001
iy 0009
2 0009
F o

In the Venn disgram above, the sheded

POrtion represents
LAY P
(B) P
iy FraQ
i PAQ

230 1WEPEC004

» <7
M
)
M
i (B}
Ll
w4
a
,

M
m

GOON TOTHE NEXT PAGE



Item 19 refers to the chiart shown below.

Rate on Fixed Deposits

1978 TR%
1976 15%

How much mone interest would a fixed
deposilol® | 000emin 1975 thasin 19767

(A $030
(B 5300
) S0
(53300

T
In the figire above, nod drawn to scale,
P{IRS is arectangle in which PO =8cm
and F5=6om. (5T s a square. The
area of QST s

(A 4 em”

(B} 48 cm®
[ 56 cm”
() 100cm?*

O EE00EPEC 2004

21.

Whichof the following sets hisan infinine

numberof members?

iA)  (odd numbers between 1 amd
)

iB) [ prime numibers betwesn 10and
20)

i) [ factorsof 20}
iy {multiplesaf 20

Giventhat 2v 4+ 6=T, lkenzx=

LY = B
B =4
C) Y
LU

How many litresof wter woukdacontaner
whose volumeis 36 em' hold?

(A) 0,036
(B .36
i 36

i) £ L1

GO ONTOTHE NEXT PAGE



Ttems 24 - 26 refer to the graph below.

NUMBER OF PACKETS FOR POSTAGE
HAVINGA CERTAINWEIGHT

FEREY SEWE! e 14 1 DAY S5 88
L e SRReS REDRS Sna s .,.{: IEPUN SRR }’I.I 1T L;.':
[T ERENERNEE NUDS) FRUAL bduss busausnssannnsd suans han:
- 144 BESS SSea Igune 1
ISRSNONELL AERE < 3 RS ES Sun:
Number of o} 1" 98 nbe 3t EaY FEREE vawn
Packets o hissofimaafides IR ESRTY RERSS ISP E) Fass
bae{ PRETY ¥R@Se o ' .o -
sl 211 Aann uY ISERE NAUE!
sHEH RS B e
0 Fu H
| s=g = e e e
plansaa I KNS T
0 TNl BorRl U e S | bhad
9% 9% 10 100 102 103 104 105 106
Weight of Pucketwkg

24, \thisd'cﬁvqulcyoﬂlnnwdimwcigﬂ’ 25, How many packets were weighed?

a7 (A) 9
(B) 8 B) 4
(&} 2 ) 6
(D) 4 hy 2
26. Whatis the modal weight?
(A) 99kg
(B)  10.0kg
©  102kg
D) 105kg
27. A C 28. The widthof ableck of wood with rectan-
gular cross-section is xem. Its heightis
Zits width and its length is 4 times its
height, Whatisits volume inem'?
&
n 3
16x*
3 a B 3
Inthe figure sbove, ABI| CDand < BAD o X
"32°, <APCm '-;
D)y £
W =
(B) 64"
© 90°
) 16

GOONTOTHENEXT PAGE
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32.

The mean of ten numbers is 58. If one of
the numbers is 40, what is the mean of the
other nine?

w8
B) 60
< e
o) 30

The observation which occurs most fre-
quently inasample is the

(A)  median

(B) mean devistion
) standard deviation
D) mode

A rectangular sheet of paper measures, o
the nearestcm, 16ecm by 9em. What are
the least possible values of itsdimensions?

(A) 15.0cmby 8.0cm
(B) 15.5cmby B4 cm
() 15.5cmby8.5cm
(D) 16.0cmby9.0cm

The interest rate on investments in a bank
decreased from 8%2% perannum to 6% per
annum, Whatis the difference insize of the
annual intereston a depositof $2000?

(A) S30
B) $50
©  Si2o
(D) Si70

O123401/SPEC 2004

33

01 23 456 om

Inthe figure above, whatis thearcaof the
shaded region?

A) 15em?
(B) 12em?
© 6¢cmy
Dy Jem’
N
4
A

Inthe diagram, Bisduenorthof A; Cis cast
of B.andAB = BC. Whatis the bearing of
Afrom C?

A) s
@\ o
« s
oy 225

The water authonty charges $10.400 per
month for the meter rent. $2.50 for the first
1 000 litres and $0. 10 for cach additional
100 litres. What is the tota) bill for 2 S00
litres used inonc month”

A S400
(B) SI1270
€ S1400
(D) SI4%
GO ONTO THE NEXT PAGE



37,

The pie chart above shows how a student
used 10hours per week for studying Eng-
lish{E), Mathematics (M), French (F) and
Geography (G). The amount of hours
spentstudying Freach is approximately

(A)
(B)
©
)

e 1D -

ltsm 37 refers 10 the table below which
shows the relatonship between the number
of sides and number of diagonals of a

polygon,

Sides Diagonals

L R RN
S+ v TOUN

What is the value of n?

A 10
B) 1
< 2
Dy 3

Seven times the product of two numbers, a
and b, may be written is

A Tab
(B) Ta+b
() TavTh
(D) 49 ab

QI2330 1S PEC 2004

-8-

39.

41.

42.

Sty 3x-y)=

(A) 2

(B) 204 2y
) 2c+ 8y
Dy Sc+8y

Iffix) = 307 4+ 40 -5, then fi-2) =

(A) -49
(B) 1
©w 9
D) 23
xem
4 om
u >
Tem
The urcaof the trapeziumabove s 22cm’.
What is the value of x7
A 3
® 3y
(&) 4
1
m 53

2fx-1)-3x=6.thenx=

(A) -8
®) -4
(&) 4
D) 8

GOONTOTHE NEXT PAGE
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= J

A
.
'
=
.l
-

Whichof the following relations isrepre-
sented by the graph shown above?

(A) y+2x-4=0
(B) y-2r+4=0
() ysx-d=0
D) Ay-x+4=0

Whichof the following shapes is a square
pyramid?

(&)
.
(B) 0
') - -
(&)
(D)

012340 | (VSPEC 2004

45.

46.

47

48,

49.

Ifm=-2and p = 3. then M
mp

(A) §
® - %
(© —;
o

Theextenorangles and the intenorangles
of apolygon are equal. How many sides

does the polygon have?
w3
B 4
< 5
> o

Whatis the median of the sample 5.5, 11,
9,8,5,87

A 5
(B) 6
() 8
oy 9
Im'n' x Amn’ =
(A) Tri'n®
(B) 1 2m'n*
(C) 1206°n"
(D) Tnd'n’
Ixel | oxal
2 4
Sxed
{A) 4
Sx+ |
8) 1
Tx+3
() p)
Tx+
(D) 3
GOONTOTHENEXT PAGE
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Item 50 below refers to the table which 52,

shows the distribution of the ages of 25 3 ruwa
childeen, = HH
‘e f ‘
Age 112 lslu 15he 8405281 {2231
B Sas nunsy jaes|
No.ol’childnn|6 3| 5] 4| 4|3 Lipe
i 4 rrfre e
BAd P28 ST
50, What s the probability thatachild chosen \ ISSE sl
atrandom is AT LEAST 13 yearsold? rinmel i l”J‘r
ShRAN Y
(A) %
The gradient of the line PQis
® = (A) 2
(B) Vs
(C) 2
(©) -%'5 ) -%
oy 16 5
25
17 em
51.
12¢m
Inthediagramabove, which of the follow-
ingistrue?
(A) sie= :—g
1
B - =
() Cos e 7
(&) sine = 17
The diagram above shows a circle with 12
centre O, Aline ONisdrawn perpendicu- (D) tane=17
lartoAB. OA=10cmand AB= 16¢cm, the 12
length, incem, of ONis
(A) 5 2 [t O ¢ 2
® 6 54 1 3ty then f
(&) 8 7
> 10 (A} &
)
8) »
. I
) 7
ny 7
GOONTOTHENEXT PAGE
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11
85, Acircular hole with ismeter6emiscut 59, Ifthelength, L of arectangle is 3cmmore

out of a circular picce of card with a than twice its width, W, then the relation
diameter of 12 ¢cm, The arca of the between L and Was
remaining card,incm’,is
(A)  L>»2W+3
(A) 6n (B) L=2W+3
B) 27 () L+352W
©) j6r (D) 2L43=W
) 108n
60, _
86, If2x-153x+6,then SETT TIARS eas) o EaT EES:
18881 5397 L38] Mhdaa Feas Akas
(A)  xz-7 B8 Euuzs {0 B8 by 443 REwaq rer Ry
® xs7 R 433 seead e
© x>-7 §i3az reat b T
) x<7 SRS AT
it *‘»*.‘ ;vo RRas IS
i —'n:-:. 18 3[ \C :{ ‘:
- 03 X IS 'Y
57' Ir;+‘~l6"mnx. rf' "T ?: Ty ‘Ab 4.
38 BN g 88 K#TA | sEnas 1
I + I bes 3+ 113
(A) "5 1 + - st ‘e dia
=320 -.1 1314‘530':;
R/ ke s o) —-
® 4 aaasties sadih!
3 ‘1-0 » ot e LA e
© 3 »iiJL.‘ ¥ " RN
J‘-." I—ib—l o-LAIAZA..Ix;
o 8 SE31 F388] PAOEE FRt] SERNY SoEH
The diagram above showsthe graphs of 3¢
58, #x+8 = -y= 1 and Sx+2y=20, Whichordered pair
2 (x, y)satisfies both equations?
(A) 6 A)  #.0)
(B) 2x+4 (B) 0.1
) dx+4 (&) 2,5
D) 2x+8 (D) .2)

0123401V PEC 2004
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LIST OF FORMULAE

Volume of a prism

Volume of a right pyramad

Circumference
Area of a circle

Arca of trapezium

Roots of quadratic equations

Trigonometric rauos

Area of triangle

Sine rule

Cosine rule

Q123020 ANUARY

© 2005

Page 2

V = Ah where A is the area of a cross-section and & is the perpendicular
length.

V= -: Ahwhere A is the area of the base and /1 is the perpendicular height.,
C = 2nr where ris the radius of the circle.

A= r where  is the radius of the circle.

A =-2'-(a+ &) h where a and & are the lengths of the parallel sides and /i is
the perpendicular distance between the parallel sides,

faxX + bx + ¢ =0,

~b + Vb -dac
2

then x =

; site side

sn@ = Eypoumuse Opposite
0= adjacent side

PORNS hypotenuse

i o DPROSHS 818

adjacent side

Arcaof A= -:',- bh where b is the length of the base and 7 is the

perpendicular beight

Area of AABC = yab sin C

Arca of AABC = Js(.x - (s -l - ¢

n
2
£ B, ... .. 3 £
sinA ~ sinB ~ sinC
C 7 A

@ = b 4+ 2 - ecosA

GO ON TO THE NEXT PAGE



Page 3

SECTION I

Answer ALL the questions in this section.
All working must be clearly shown.

1. (a) Using a calculator, or otherwise, evaluate
132
0.33
writing your answer correct 1o 3 decimal places. (3 marks)

(b) Kim has two telephones. One is cellular and the other is a Jand line. The rates for local

calls are shown in the table below.
Type of Telephone
Rates
Cellular | Land Line
Monthly Rental Fee $0 $45
RE pet I niwe 85 cents 15 cents
on calls made

(i) In one month, calls were made lasting for a total of 1 hour and 5 minutes. Show
by calculations, that the cost for using the Jand line telephone was less than the
cost for using the cellular telephone.

(ii)  For the month of March, the land line telephone was used, and the bill was
$54.60,

Calculate the otal time, in minutes, for which the calls lasted, (8 marks)

Total 11 marks

GO ON TO THE NEXT PAGE
01234020/JANUARY/F 2005
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2. (a) Giventhat r = 2’ :
q -3

(1) calculate the value of r when p =6 and g = 12,
(ii)  rearrange the formula to make g the subject. (4 marks)

(b) Factorize completely

() 3¢ -3t + 2mg - 2mu
(i) 3 + 2x - 8
(i) 38 - 27 (6 marks)

(c) Given that y varies inversely as x, use the values of x and y from the following table o
calculate the value of a.

x 2 32
y 8 a
(2 marks)
Total 12 marks
3. (a) 32 candidates took examinations at 4 CXC examinations centre.
11 100k French (F)
9 ook Spanish (S)

x ook hoth French and Spanish
18 100k neither French nor Spanish

(1)  Copy and complete the following Venn diagram 1o represent the information.

v
F S

(i) Write an equation in x for the number of candidates in the universal set.
(i)  Calculate the value of x.

(iv)  Shade the region F*~ S, (6 marks)

GO ON TO THE NEXT PAGE
01234020/ JANUARY/F 2005



Page 5

(h)  The diagram below, not drawn to scale, shows the vertical cross section of a shed,

[T
2y m
h
Sm
(1) Write an expression in terms of y for the area of the figure shown.
(i)  Calculate the value of v if the area of the figure is 28 m?.
(4 marks)
Total 10 marks
4. (o) Using a ruler, a pencil and a pair of compasses only, construct the rectangle PORS in

which PQ = 8cmand PS = 6¢cm,

Measure and state the length of the diagonal, in centimetres., (6 marks)

{h) In the diagram below, not drawn to scale, WXY is a stranght line with ¥ due east of W,
and V due north of W.

Calculate
(1) L IXV
(ii) L ZVX

(1ii)

(iv)

the length of VZ

the bearing of V from X.

O1233020ANUARY/E 2005

(6 marks)
Total 12 marks

GO ON TO THE NEXT PAGE



5 (a)
(b)
©

6. (a)
(h)

Page 6

‘The functions fand g are such that

fx) = 2:: 4-5 and g(x) = 2x - 3.

Calculate the value of

g4
(i)  fa2)
Gii) g7 (5 marks)

Write as a single fraction in its simplest form
3 4

=+ - (3 marks)
Calculate the value of
92 g¥ . g (3 marks)

Total 11 marks

A straight line is drawn through the points A (1, 1) and B (5, <2).
(1) Calculate the gradient of the line AB.
(i)  Write down the gradient of any line that is perpendicular to AB.

(iii)  Determine the equation of the line which passes through D (3.2) and is
perpendicular to AB.

Write your answer in the form: y = mx + ¢. (5 marks)

An answer sheet is provided for this question.
On the answer sheet provided, draw on the given axes
(i) awiangle with coordinates (2, 1), (3, 3) and (4, 3). Label it A.
(i) the image of triangle A afier a reflection in the line v =<1, Label it B,

(i) the image of triangle A after a translation by the vector (-; ) . Label it C.

(7 marks)

Total 12 marks

GO ON TO THE NEXT PAGE
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The graph shown below is the cumulative frequency curve for the marks scored on a test by a

class of 80 students.

Use the graph 1o estimate

(2 marks)
(2 marks)

(3 marks)

the probability that a randomly chosen student from the class scored between 17 marks

the number of students who scored less than 23 marks
and 23

(0]
(ii)
(1it)
(iv)

the number of students who scored more than 17 marks

the interquartile range of the marks scored

(3 marks)

f only 30 students from the class scored more than x marks. (2 marks)

S

the value of x

v)

SIUAPNIS JO IDGUINY

13 IEENE FFE AR IR foE e B E " N SE
rnnand baana SRR L REREY HR rw SBEN SEERS RESRE PEn ] SR
o LE N8 B L
SR 1 haaay hous: ; aka se s §
b -3+ : ol 3d- 13 14 + L SEESN e = |
1 tH: 4 BERSN panad pusne ) |
Lid FRS AR ES RSN NS o B SHEERRSEREEH 'EBN SN ESASY SRR A 3 .
R . S BE R R B + R - + 1
oo - .
. ——— —— - 3
HH+ 3 S84 hA NN 4+ E ! EN BRSNS AN FRa
] £ : 4 I NGEON S
e o |k I S5 a3 EHA S - <4441 o
: 3 :
— b + Spessi3EtLs + b
: L 3 " F
RESSY Ve RSN B I 1 53
4 jaESsEsnan kv 4 M e 3 h
EEean: NS EEEE BN Ia ey E b ] e 1 1T TEEE M -
:; tE tHl e s :
: 1§ I d R ot g pass b 8
¥ 'l < d - - *
oS 3 - FENY SUNEH AR BEN & - I
£ 11 3 IpRSdsnkad il wEn HAH A g b
- . i B4 bw wen b o RN
T r + T oy of- e B . - - T
= X . pars o =x raat rnwaa O3
- +4 444 i i SRR SR ES) i o 8 -8
NRSNW S 4t b dd ISHES Su pe .y ™ RS e .
e o ~Seg-4- R s o-b e bR B EEERS o ety
4 : " BRSNS 6. - 43 . il
3 - ' BERNE BEe s B | A Sun +
AT 1 iR His L ERE N au N
LRSS ERSas Enw SRSE b 144+
ans 4 R R 153 R e - ER N 4 3 = r.B
ZEEEE 8 -
be v 4 - 4+
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e as ey . - b
<4 - 4 - ITENw - "
. S ReRR: ISR SEEss Aenid FRESh P SaE P nn
HES bl 3w e eR e Rine SEBEBARSRRS \Annd PRIV SRV RSO Ad ExRed en s r
sE T Tt g LagASe s tahEs dakaSaud sipie b
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-

Marks

Total 12 marks

GO ON TO THE NEXT PAGE

O1234020ANUARY/F 2005



Page 8

i )

3.5 mm
Diagram A

Diagram A, not drawn to scale, shows a link from a chain. Each link is a cylindrical ring of
thickness 3.5 mm,

Diagram B shows the cross section ol the ring.  Each ring has internal diameter 14 mm and

external diameter 16 mm.

Diagram B
(a) Taking 7@ = 3.14, caleulate the volume of metal in a single link of chain, writing your
answer correct to 3 signiflicant figures, (4 marks)
(h) @
Diagram C

Two of the rings are linked as shown in Diagram C. Show that the length of the chain is
16 mm + 14 mm. (2 marks)

(<) Copy and complete the table below which shows the length of the chain formed when
rings are linked in o straight line

Number of rings Length of chain (in mm)
1 16
2 30
3 44
6 -
— J 170 {4 marks)

Total 10 marks

GO ON TO THE NEXT PAGE
OI233020ANUARY/F 2005



9. (a)

(b)

()

Page 9

SECTION 1T
Answer TWO questions in this section.
RELATIONS. FUNCTIONS AND GRAPHS

Solve the pair of simullancous equations

R=4-y
X=y4+2 (5 marks)

By simplifying, show that
20=3)2#3) = (x = 4) = 3P+ 8r-25 (2 marks)

(i) Write 3x% 4 8¢ = 25 in the form a(x + /1)* + & where a. It and k are real numbers.

(i) Hence, or otherwise, determine the minimum value of 337 + 8y - 25,

(5 marks)
Solve the equation
3¢ +8x=25=0
giving your answers correct to one decimal place. (3 marks)
Total 15 marks

GO ON TO THE NEXT PAGE
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Page 10

Miss James buys x calculators and y folders to sell at a school.

She must buy ar least 5 calculators.
(1)  Write an inequality 1o represent this information. (1 mark )

The number of folders she buys must be af leass twice the number of calculators.

(1) Write an inequality 10 represent this information. (2 marks)

A caleulator costs $20 and o folder costs $5, Miss James must spend no more than $300.

(i)  Write an inequality to represent this information. (2 marks)

(iv) a) Using a scale of 2 cm 1o represent 5 calculators on the x-axis and 2 ¢cm o
represent 10 folders on the y-axis, draw the graphs of the lines associated with
the inequalities at (1), (1) and (11) above,

b) Identify, by shading. the region which satisfies all three inequalities.

(6 marks)
The profit on each calculator is $6 and on cach folder is $2,
(v)  Write an expression in x and y for the total profit, . (I mark )
Using your graph
(vi)  Write down the coordinates of the vertices of the shaded region. (1 mark )
(vii)  Calculate the maximum profit. (2 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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GEOMETRY AND TRIGONOMETRY

11 (a) In the diagram below, not drawn to scale, RST is a horizontal stranght line and UR
represents a vertical pole,

v

=l %9\ [10°
K S T

ST = 15m, ZUST = 120" and Z STU = 40°.
Calculate

(1) the angle of elevation of U from S.
(i) the length of UT,
(iii)  the length of RU. (7 marks)

(b)  The diagram below shows a circle, centre O. LMNR is a 1angent to the circle. LSOP,
NOQ and MSQ are straight lines. Z SPN = 357,

0

L M N R

Calculate, giving reasons for each step of your answer,

(i) ZSON
i)  ZNMQ
(i)  ZPIN
(iv)  ZSNM (8 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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12, (a) For this question, take the radius of the earth to be 6370 km and 7t = 27—2

Two points, A and B, are located on the surface of the earth at (45°N, 40°E) and
(45°N, 20°W) respectively.

(i)  Draw a diagram to represent the earth showing the equator, the line of O°
longitude, and points A and B. (4 marks)
(i)  Calculate the shortest distance between A and B measured along their common
circle of latitude. (4 marks)
(b) (i) Given that y = 2 - cos x, copy and complete the table below.
X 0° 30° 60° 90° 120° 150° 180°
y 1.1 1.5 25 3

(i) Using a scale of 2 ¢m to represent 30° on the x-axis. and 1 ¢m to represent 0.2 on

(iii)

the y-axis, draw the graph of y = 2 — cos x for 0° < x < 180°.
Using the graph, or otherwise, determine the value of x for which
2 - cosx=18. (7 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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VECTORS AND MATRICES
13. (a) The position vector of a point P, relative to an origin O, is given as OP = [ : ]

-

m= [:]andrm [ ;Jare two vectors in the same plane as OP,

Given that IT(? =m+2n

Calculate

N <
(i) PQ, writing your answer in the form [‘ ]
: =3 i
Gy | PQI (3 marks)
(b)  In the diagram below, not drawn to scale. M is the midpoint of CE.
=) — —> )
OF = g,0C = pand FE = 2 OF.

E

G M

o > C
b

Express in terms of g and } in simplified form
o 4

(1 CF (2 marks)
5 =

) CE (2 marks)
—

(i) CM. (2 marks)

=% alax
The point G is on CF produced so that CG = KCF where k is a scalar,
—
(iv)  Express MG in terms of g, b, and k, (3 marks)
—3 =)
(v)  Determine the value of k for which MG = CO. (3 marks)
Total 15 marks

GO ON TO THE NEXT PAGE
01234020/ ANUARY/F 2005
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-

] . (2 marks)

14. (2 (i) Findtheinverse of the mattix M:[ ;

(i) Caleulate the values of x and y for which M [:] = ['3 ] . (4 marks)

P q
(b) Under a transformation 7', represented by the matrix [ P ] s the points A (-4, 2y and
B (- 2, 5) are mapped onto A’ (=2, 4) and B’ (=5, 2) respectively,

Using a matrix method,
(1) Determine the values of p, ¢, r and 5. (6 marks)

(i Calkeulate the coordinates of the point € which is the image of C (= 2, 2) under
T. (3 marks)

Total 15 marks

END OF TEST

O1233020WIANUARY/F 2005
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LIST OF FORMULAE

Volume of a prism Vo= Al where A is the area of & cross-section and it 1 the perpendiculas
length.

Volume of aright pyramid =~ V = i.-ih where A is the anca of the base and # 15 the perpendicular height

Circumlerence Cm e where rois the radius of the circle.
Arca of a circle A = N where ris the fading of the circle.
Area of trapezium A uT'_(a 4 b) b where o aml b are the lengths of the paralle] sides and § is

the perpendicular distance between the parallel sides

Rooes of quadratic equations IWad + br 4+ ¢ = 0,

-b & 4b - dac

then x =
]
g . . . _ opposite sidie
Trignometne ratios sin@ = “hypotcause " 0 ;
[]
o= adjacent side Adjucent
CORES Ry potenuse
_ opposile side
wn B = 2 Sjacent side
Mrea of triangle Mrea of A= é B whieeg B is the Jengih of the base and b is the
perpendicular height

Arca of MABC = yab sin €

e T
= b Ca

Area of AABC = J5(5 — alis — B} iz - <)

wheres = Atb+e 2
2
. a b _ ¢ b £
i bae %in A sinff ~ sinC
IS 7 A
Cosine rule al = b o4 el . 2becos A

GO ON TO THE NEXT PAGE
O 2340200F 2005
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SECTION1
Answer ALL the questions in this section,
All working must be clearly shown.
1. (a)  Calculate the EXACT valuc of
4:- (3 x3) (3 marks)

(b)  The table below shows Amanda's shopping bill. Some numbers were removed and

replaced with letters
Ttems Quantity Unit Price Total Cost
$ $)

Stickers 12 0.49 .88

Tshirts 3 12.50 |I|

o' 2 3390

Posters 620 31.00

Total 108.28

15% VAT (to the nearest cent) @
(i)  Calculate the values of A, B, C and D. (5 marks)

{11}  Amanda sold 6 of the 12 stickers which she had bought a1 75 cents each, and
the remaining stickers at 40 cents cach,

Show, using calculations, whether Amanda made a profit or loss on buying and
selling stickers. (3 marks)

Total 11 marks

GO ON TO THE NEXT PAGE
01234020F 2005
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2. (a) Factorise

(i) Sa*h + ab® (2 marks)
Gi) 9 -1 (2 marks)
(i) 2}‘1 - S5y+2 (2 marks)

(b)  Expand and simplify
(2x + 5)(3x = 4) (2 marks)

©) Adam, Imran and Shakeel were playing a card game.

Adam scored x points
Imran scored 3 points fewer than Adam
Shakeel scored twice as many points as Imran

Together they scored 39 points.
(i)  Write down, in terms of x, an expression for the number of points scored by
Shakeel. (2 marks)
(i) Write an equation which may be used to find the value of x. (2 marks)
Total 12 marks
kR (a) v
M D

In the diagram shown above, the Universal set, (IJ), represents all the students in a
class. The set M represents the students who take Music. The sct D represents the
students who take Drama. 1f 24 students take Music, calculate

(i) the number of students who take BOTH Music and Drama

(i) the number of students who take Drama ONLY. (4 marks)

() A straight line passes through the point P(~3, 5} and has a gradient or-§—.

(i)  Write down the equation of this line in the form y = mc +¢. (5 marks)
(i)  Show that this line is parallel to the line 2x — 3y » 0. (2 marks)
Total 11 marks

GO ON TO THE NEXT PAGE
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4. The figures shown below, not drawn to scale, represent the cross sections of two circular
pizzas. Both pizzas are equally thick and contain the same toppings.

(a)

(b)

s, (a)

(b)

©)

S &

Medium pizza
Diameter = 15 cm Diameter = 30 cm

Is a medium pizza twice as large as a small pizza?
Use calculations to support your answer. (5 marks)

A medium pizza is cut into 3 equal parts, and cach part is sold for $15.95. A small
pizza is sold for $12.95.
Which is the better buy?
Use calculations to support your answer. (5 marks)

Total 10 marks

On graph paper, draw the x-axis and the y-axis. Using ascale of 1 cm to represent | unit
on both axes, draw the triangle DEF with vertices D (1, 1), £ (3, 1) and F(1, 4).
(3 marks)

(1)  Draw the image of ADEF under reflection in the line x = 4. Name the image
ADEF.

(1))  Draw the image of ADEF” under the translation [_(s,} Name the image DEF".

(iii)  Name the type of transformation that maps ADEF onto AD"EF~.
(5 marks)

A vertical stick of height 1.8 m casts a shadow of length 2 m on the horizontal as
shown in the diagram below, not drawn to scale.

T

C——— 2 m —————p

Calculate, to the NEAREST degree, the angle of clevation of the sun. (4 marks)
Total 12 marks

GO ON TO THE NEXT PAGE

01234020/F 2005
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Page 6

In the diagram shown below, ABCDE is a pentagon. SBAE = 1087, ZABC = 90°,
LAED = 80", ZADC = 577 and AE is parallel to O,

Calculate the size of the angle marked
mn 1
Gir ¥ {4 marks)

Show all steps in your calculations and give reasons for your answers.

The functions fand g are defined by

fiy =t + 5, glr=r

Evaluate

i g3+ gl-3)

i e
[CTN R 3] {8 marks)
Total 12 marks
GO ON TO THE NEXT PAGE

01234030 F 20035
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7. The table below gives the distribution of heights of 400 female applicants for the Police

Service.
Height (em) | onberof o
151 - 155 10 10
156 - 160 55 65
161 - 165 105 170
166 - 170 110 280
171 - 178 80 360
176 - 180 30 390
181 - 185 10 400

(a) Using a horizontal scale of 2 cm to repeesent a height of 5 ¢m and a vertical scale of
2 cm to represent 50 applicants, draw a cumulative frequency curve of the heights.

Start your horizontal scale at 150 em. (5 marks)

(b) Use your graph to estimate

(i) the number of applicants whose heights are less than 170 em. (1 mark )

(i) the median height of applicants, (2 marks)

(1) the beight that 25% of the applicants are less than (2 marks)

(iv)  the probability that an applicant sclected at random has a height that is no

more than 162 cm. (2 marks)

Credit will be given for drawing appropriate lines on your graph to show how the estimates
were obtained.

Total 12 marks
GO ON TO THE NEXT PAGE

01234020/F 2005
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8. @ Study the number pattern in the table below and complete lines (i). (i) and (i} in your

answer booklet.
2 ©x3) + 3x2) + 2 8
¥ (1x4% + 3x3) + 2 bad
P @2x5) + 3x4) + 2 64
5 (Bx6) + 3x5) + 2 125
W) 6
(i) 10’
Gii) n (m=2x( Y)+Gx )42 n
(7 marks)
(b)  Show that
(@-bY (@+b) + abla+b) = a* + b, (3 muarks)
Total 10 marks
GO ONTO THE NEXT PAGE

01234020/F 2005
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SECTIONII
Answer TWO guestions in this section.
ALGEBRA AND RELATIONS, FUNCTIONS AND GRAPHS

9. (a) Write 5x° + 2¢ = 7 in the form a(x +5)° + ¢, where a, b, and ¢ are real numbers.

{4 marks)
(b) Hence, or otherwise, determine
(i) the minimum valuc of the function y = Sc + 2x~7
(i) the valuc of x at which the minimum occurs (3 marks)
(c) Find the values of x for which 5x° + 2x -7 = (. (3 marks)
(dy  Sketch the graph of y = 5x° + 2x = 7, clearly showing
0] the coordinates of the minimum point
(i) the value of the y-intercept
(1t1)  the points where the graph cuts the x-uxis. (S marks)
Total 15 marks

10.  {(a)  The speed-time graph below shows the movement of a cyclist,

¥
A
50 e
’n =
Speed in m's 0 F
" //
10 A
0 X

£ 10 15 20 25 M 3
Time (1) in seconds

Using the graph, calculate
(1) the acceleration of the cyclist during the first 1S seconds

(i)  the distance traveled by the cyclist between the period ¢ = 1S and £ = 35 seconds.
(6 marks)

GO ON TO THE NEXT PAGE
01234020vF 2005
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by The graph below represents the 5-hour journey of an sthlete.

Distance (km)

W

Time (k)

(i) What was the average speed during the first 2 hours?
() What dod the mhlete do between 2 and 3 hours after the start of the journey?

(i} What was the average speed on the retum journey ? 5 marks)

GO ONTO THE NEXT PAGE
DI 2340HEF 2005
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+ 5.

J
[

The diagram below shows a triangular region bounded by the lines y =
x+ 5 and the line HK.

©)

44—

 oat
i IEES

’ 1]

X+

+1

845

3
u

¥

(1 mark )

Write the equation of the line HK.

o)

Write the set of three inequalities which define the shaded region GHK.

(i)

(3 marks)
Total 15 marks

GO ON TO THE NEXT PAGE

01234020/F 2005



GEOMETRY AND TRIGONOMETRY

11 {a)
X
r
¥ &
In the diagram above, nol deawn o scale, I and (¢ are midpoints of the sides XY and
XZ of mangle X¥Z, Given that XP = 7.5 cm, X} = 4.5 cm and the area of wiangle
XPQ =135 em’, calculate
(i} the size of angle PXQ), expressing your answer costect to the nearest degree.
(i) the area of riangle ¥YXZ (6 marks)
(L]

K

The fgure SJEM above, mot drawn to seale, is 3 tmpezivm with 51 parsilel o MK,
angle MJK = 124°, angle M5S = 1367, and SM = 57 = 30 memwes.

[11] Caleulaie the size ol
a) anghe SIM

bl anghe JEM, (3 marks)

(iiy  Calculate. expressing your answer comect o ONE decimal place, the length of
ajl M7
B K. (6 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
(MZ3A0HWF 2005
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1Z. In this question, assume the earth to be a sphere of radios 6 400 km and use 7= 3,14,

The latitedes and longitudes of Antigua and of Belize are given in the able below.

Country I Latitude Longitude
Antigua 17°N 62°W
Heline 17N BETW

(&) Disw a sketeh of the earth showing the location of Antigua and of Belize, their
associated circles of latitude and longitude, the equator, and the Greenwich Meridian.
{6 marks)

() Calculate the shortest distance between Antigua and Belize messured along their
comuman circle of latitude. (5 muorks)

(&) A town, Bahia Blanka, sitsated in South America, lies on a meridian 62°W and has
a latitude of 38%%. Calculate the shomest distance between Antigua and Bahia

Blanka measured along the common circle of longitude. 14 marks)
Total 15 marks
GOON TO THE NEXT PAGE

D12340200F 2005
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VECTORS AND MATRICES
13.
_)
In the figure above, not drawn to scale, ABCD is a parallelogram such that DC = 3x and
DA = 3y. The point P is on DB such that DF - PB = 1:2.
(a) Express in terms of x and y:
_)
)  AB
.._)
) BD
-)

i)  or (5 marks)
®  ShowthatAP=x - 2y. (2 marks)
() Given that £ is the mid-point of DC, prove that A, P and E are collincar,

(4 marks)
) Given that x = [g]mdy -[:].mavmmmodcopmve that trianglec AED is
isosceles. (4 marks)
Total 15 marks
GO ON TO THE NEXT PAGE

01234020¢F 2003
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o _ 12 s
14. [E] Given that M = {? 5 ]

i
(it}
Lt}

(ivh

{b) il
(i}

(iii}

{iv)

Show that M is a non-singular matrix.
Write down the inverse of M.
Wrile down the 2x2 mairix which is equal to the preduct M x M,
Pre-multiply bath sides of the following matrix equation by M
2 5] [«]_[-3
718 J v] = 17

Hence sodve for x and v, {7 marks)

Write down the 202 matrtix, R, which represents a reflection in the v -axiz,

Write down the 2x2 matrix, N, which represemts a clockwise rotation of 180°
about the osigin.

Write down the 2x1 matrix, Twhich represents a translation of -3 units parallel
ter the x-axis and 5 units parallel to the y-anis.

The point Fi6, 1) undergoes the following combined transformations such that

RN{F) maps P onte P
NTUPy maps P onto P
Determine the coordinates of P* and P, 8 muarks)
Total 15 marks
END OF TEST

01 23E0200F 2005
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\olume of a prism

Volume of a right pyramid

Circumference

Arca of a circle

Area of trapezium

Roots of quadratic equations

Trigonometric ratios

Area of triangle

Arca of sector

Arc of length

O3134020/F 2008

Page 2
LIST OF FORMULAE

V = Al where A is the area of a cross-section and 4 is the perpendicular
length,

V= %.M where A is the area of the base and % is the perpendicular height.
C = 2mr where ris the radius of the circle,

A= 1 where ris the radius of the circle.

Aa%(a + b) & where @ and b arc the lengths of the «——a—>
pacallel sides and & is the perpendicular distance between
the paralle] sides.

War + bx + c = 0,

then x = _:?_*_M
2a

sin@ « OppOsie side

“hypotenuse

cos ) = Mijacent side (!
~  hypotenuse Adjacent

a0 0 = opposite side
adjacent side

Area of A =1 b where b is the length of the base and k is the

perpendicular height :
h
1
ol
< b >
Arca = -;;T) x i
where & is measured in degrees.
Arc length = —3{'—) X 2nr
GO ON TO THE NEXT PAGE



1. (a)
(b)
(©)
2. (a)
(b)

Page 3

SECTION 1

All working must be clearly shown.

Calcolate the value of '-',g:}z.--r ing your
(1)  exactly
(i}  in standard form (3 marks)

In a certain school, 38% of the students are girls. If there are 406 girls in the school,
calculate the total number of students in the school, (2 marks)

The table below shows the points scored by two teams in a spelling competition.

First Round Second Round
Team A 96 n

Team B 58 1

(1) Inthe second round, the ratio of points scored by Team A to Team B was 4:3,
How many points did Team B score in the second round?

(i)  What is the LEAST number of points Team B should have scored in the

second round so that the total score of Team B would be lasger than the total
score of Team A? (S marks)

Total 10 marks

How much interest is earned when $800 is invested at 10% pee annum compound
interest for two years? (3 marks)

Mr James works & basic week of 40 hours at a rate of $16 an hour. His overtime rate is
$4 per hour MORE than his basic rate.
Calculate
(1) his total wage for a basic week
(1) his wage for a week in which he worked 47 hours

(i) the number of hours he worked during one week if he was paid o wage of $860.
{7 marks)

Total 10 marks

GO ONTO THE NEXT PAGE

01134020/F 2003
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3 (a) A man who has a wife and two children eams $32 000 a year. The annual tax-free
allowances are shown in Table 1.

Table 1
Allowance
Adult $900 cach
Child $300 cach
Housing $2 500 per family

Calculate

(i)  his TOTAL annual tax-free allowances

(1)  his annual txable income

Table 2 shows the taxes thut are due annually.

Table 2
Taxable Income Taxes Due
First $20 000 $1 200
Remainder 30% of the remainder

()  Calculate the taxes that he should pay annually.

(5 marks)

() A caris advertised for sale at $8 400. A discount of 12% is given if it is bought for
cash. Itcan also be bought on hire purchase by paying a deposit of $2 940 followed by
24 monthly payments of $230 each. Calculate

(i) the cash price

(i) the hire purchase price

(ili)  the amount saved by buying the car for cash rather than on hire purchase.

01134020/F 2005

(5 marks)

Total 10 marks

GO ON TO THE NEXT PAGE
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4. (@) Solve the simultaneous equations.

4x+ 3v=26
2t~-y=8 (5 marks)
(b) In the figure below, not drawn to seabe, ABC is an isosceles triangle with ZCAB = p” and
ZABC=(p+3).
c
A
+3)"
B

(i)  Write an expression in teems of p for the value of the angle at C.

(i) Determince the size of EACH angle in the triangle, (5 marks)
Total 10 marks
s (a)  Giventhat x = 2 and y = -3, calculate the value of x?. (2 marks)
) Simplify
3x x+2
. - Y 4
7 (Eamactn

© (1) Solve the inequality:
3x ~ 5 ~ Sx < 7, where x is a real number.

(1) Copy the number line below and deaw on it the solution set for the inequality in
(c) {1) above,

4 -7 46 5 4 I3 2 4 0 1

" 1 A ' 1 1

- e
e
e
w
>

GO ONTO THE NEXT PAGE
011340207F 2005
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An answer sheet is provided for this guestion.

The answer sheet shows the Line, |, which passes through the points £ (), <1) and
Ri{3 2

{i) Determine the gradient of the line, [
(i) ‘Write down the equation of the lne, I 4 marks)

The tabbe bebow shows three of the valves of fix) = ©° - 4x + 3 for values of © from 0
tix &,

x 0 1 2 3 4
Axy 13 1o

{n) Copy the tible and insert the missing values of fx),

(i) Using the same axes and the same answer sheet is {a) above, draw the graph
of flxy=xt —4x+ 3.

i} Using the graphs, write down the coordinmtes of the points of intersection of
the fine, I, and the graph of Ak ife muarks)

Total 10 marks

A bus left Town X at 0730 a.m. to travel to Town Y, 32 kmaway. The bus arived at
Town Y a1 U810 0.m.

i) Haow loag did the bus take to travel from Town X 0 Town Y7

(i) Caleolate the average speed, in km h™', of the bus for the joursey.
(4 marks)

GO OMTOTHE NEXT PAGE
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(b)

Page 7

The diagram below, not drawn to scale, shows a container in the shape of a rectangular
prism.

The base of the contziner has a length of 73 ¢m and 2 width of 40 em.
(i)  Calculate the arca. in cm?®, of the base of the container

Water is poured into the container. reaching a height of 15 cm.
(ii)  Calculate, in cm’, the volume of water in the container.

(i) If the container holds 34 litres when full, calculate the height, k. in cm, of the
water when the contaner s full. (6 marks)

Total 10 marks

(1) Using only a pencil, a ruler and a pair of compasses, construct rectangle KLMN,
in which LM = 7 cm, angle LMN is 90° and MN = 6.5 cm.

(1)  Measure and write down the length of the diagonal LN, incm. (5 marks)
In the figure below, not drawn to scale, triangles BCD and ACE are night-angled
tnangles. ACE is an enlargement of BCD with centre C. BC =12 ¢m. CD = 16¢cm
and AE = 60 cm.

A
B "%
t
12 ¢em
¥
C ¢ 16cm —p D E

(i)  Calculate, in cm, the length of the side BD.
(i)  Determine the scale factor of the enlargement. (5 marks)

Total 10 marks

GO ON TO THE NEXT PAGE

O113402(F 2005
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x
9. (a) The point M(-2, 7} is translated by the column vector [, ]to give the image M'(8, 23).
Calculate the values of x and y. (2 marks)

(b)  The diagram below, not drawn to scale, shows a vertical flagpole, FG, which is
kept in place by two ropes, GM and GN, lixed at M and N oa level horizontal ground.
MFN is a straight line.

M I3 N

The length of GM is 10 m and the length of GN is 16 m. The angle of elevation of G
from Nis 30°,

Calculite cormect to the nearest whole numbes

() the length, in metres, of the Nagpole (4 marks)
(i)  the angle of clevation of G from M, (4 marks)
Total 10 marks

GO ONTO THE NEXT PAGE

O1 1 340204F 2005
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The bar chan below shows the shoe sizes of a group of 50 children.

16
14
127
s 1 -
T 5 —
i -
L &
4 +— I
22— I
o4
Four Five ik SEven Eight
Shoe slzes
fa} How many children wear a si2¢ 7 shoe? (1 mark §
(bl How many children wear a shoe size smaller than size 77 {1 mark )
ek Whhich shoe size 15 the modal shoe size? (1 mark }
{dy Which shoe size is the median shoe size? {2 marksy
{e} What 1% the probability that a chibd selected at random weass:
(il o shoe size of 57
(i}  ashoe size larger than 67 {3 marksy
{f Which of these two averages, the mode and the median, would be of greater

inerest to the owner of a shoe shop who wishes to stock up on children's shoes?
Giive a reason for your pnswer, 12 marksh
Total 10 marks

END OF TEST

UL 340HNF 20005
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V = Ah, where A is the area of a cross-section and / is the perpendicular
length.

V =ntr'h, where r is the radius of the base and & is the perpendicular height.
Ve %Ah. where A is the area of the base and & is the perpendicular height.
C = 2rr, where ris the radius of the circle.

A = mr, where ris the radius of the circle,

A --,',(a + b) h, where a and b are the lengths of the parallel sides and /& is
the perpendicular distance between the parallel sides.

Ifad + bx + ¢ = 0,

-b * Jb"—‘ht

then x =
2a
2 site side
in® = g e
o - diacent side W Oppeosite
P> hypolenuse 2
tea et Adjacent
te side
tan @ = ODDOSiteSi

adjacent side

AreaofA:%bh. where b is the length of the base and &t is the

perpendicular height :
h
I
Area of AABC = %«b sin € 2l
< b >
Areaof AABC = s(s —a)(s = b) (s - ©)
where s = 9._'.".2_".'__‘;'
2
B
2 = Bl ol
sinA ~ sinB  sinC
a c
@ =b + ¢ - 2ecosA
C 3 A
GO ON TO THE NEXT PAGE
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SECTION 1
Answer ALL the questions in this section.
All working must be clearly shown,

1. () Using a calculator, or otherwise, calculate

o
-

X

[TAFN

( 4 marks)

(i) the exact value of

wlw
-

(i)  comrect to 3 significant figures, the value of 18.75 — (2.1 l)z. ( 3 marks)

(b) A loan of $12 000 was borrowed from a bank at 14% per annum.

Calculate
(i) the interest on the loan at the end of the first year ( 2 marks)
(i) the total amount owing at the end of the first year. ( Tmark)

A repayment of $7 800 was made at the start of the second year.

Calculate
(iii)  the amount still outstanding at the start of the second year ( 1 mark)
(iv)  the interest on the outstanding amount at the end of the second year.
( 1 mark)
Total 12 marks
GO ON TO THE NEXT PAGE
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2 (a)
(b)
(c)
3 (a)
(b)

Given that m = -2 and n = 4, calculate the value of (2m 4 n)(2m - n).

Solve the simultancous equations

Sx + 6y = 37
2~ 3y = 4.

Factorise completely
(i) 4x*-25

(i) Op - 9ps + 49 — Ggs
(i) 3% + 4x - 4.

Given the formula 5 = %(u + V)t, express i in terms of v, 5, and £

Page 4

( 2 marks)

( 4 marks)

( 2 marks)
( 2 marks)

( 2 marks)

Total 12 marks

( 3 marks)

On a certain day, 300 customers visited a bakery that sells bread and cakes.

70 customers bought cakes only
80 customers bought neither bread nor cakes

2x customers bought bread only
x customers bought both bread and cakes

(i)  Urepresents the set of customers visiting the bakery on that day, Brepresents the
set of customers who bought bread, and C represents the set of customers who
boughtcake. Copy and complete the Venn diagram to illustrate the information.

( 3 marks)

(i)  Write an expression in x to represent the TOTAL number of customers who
visited the bakery on that day. ( 2 marks)

(i)  Calculate the number of customers who bought bread ONLY. ( 3 marks)
Total 11 marks

GO ON TO THE NEXT PAGE
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(a)  The equation of the line [ is y = 4x + 5.
(i)  State the gradient of any line that is parallel to . ( 1 mark)

(i)  Determine the equation of the line parallel to [ that passes through the point (2, -6).
( 3 marks)

(b) An answer sheet is provided for this question.

N

The diagram above shows the positions of three cities, A, B and C, on the north coast
of Africa. The scale of the map is 1 : 20 000 000.

Use your answer sheet when answering the following questions. Show all lines and
angles used in your calculations,

(1)  Measure and state, in cenimetres, the length of the line segment, BC,
( 2 marks)

(i) Hence, calculate in kilometres, the actual shortest distance from City 8 o

City C. ( 2 marks)

(iii)  Using a protractor, determine the bearing of B from A. ( 4 marks)
Total 12 marks

GO ON TO THE NEXT PAGE
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Page 6

The curved surface area of a cylinder = 2arh, where r is the radius and / is the height, and the
surface area of a sphere is 47 72,

The diagram above, not drawn to scale, shows a solid glass paperweight which consists of a
hemisphere mounted on a cylinder.

The radius of the hemisphere is 3 cm, the radius of the cylinder is 3 cm and its height is 8 cm.

(a) Calculate, using © = 3.14,

(i)  the curved surface area of the cylinder ( 2 marks)
(i)  the surface area of the hemisphere ( 2 marks)
(iii)  the TOTAL surface area of the solid paperweight. ( 2 marks)

(b) Using a ruler, a pencil, and a pair of compasses, construct the parallelogram KLMN, in
which KL = 8c¢m, KN = 6.cm, and £ LKN = 60", ( 5 marks)

Total 11 marks

GO ON TO THE NEXT PAGE
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6. An answer sheet is provided for this question.

The diagram below shows quadrilateral PORS, and its image, quadrilateral P'Q'R’S", after it

has been rotated.
¥y
Ll
a R I
- 5
H
RS- ;:'4‘ Ry f
Hi WERRANE ARAEE B O
L '
3 :
il 3
ﬁ? # % 'I T t
2 T 1 n 1 R R
7T T2 we paags tobms o
1 1 } % ;
- 1
A r (
o p R HHEHH
O -SIT4ITC-3TC20T-107 0T 1 T2 03 T 4 1T ST ]
-1 -4 .l. :
1 -
-2
il
—
—t af
T IT
- [
- -4
23 naun
1] -
-5
117 ]
Trrrfer I 1 i
(a)  State the coordinates of the points R and §°. ( 2 marks)
(b)  Describe the rotation completely. ( 3 marks)
(©) On the answer sheet provided, draw and label quadrilateral P“Q*R”S” which is the
image of PQR'S” after it has been reflected in the x-axis. ( 3 marks)
(d)  Describe completely, the single transformation that maps quadrilateral PORS onto
PYQ"R"S". ( 2 marks)
Total 10 marks
GO ON TO THE NEXT PAGE
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7. The data below are the lengths, to the nearest centimetre, of the right foot of the 25 students in

a class.

(a)

(b)
©)
(C)]

()

)
(g

14 I8 20 22 24
15 I3 20 22 25
16 I8 21 22 25
16 19 22 23 26

17 19 22 23 27
Copy and complete the following grouped frequency table for the data above.
Length of Right Foot Frequency
(em)
14 - 16 4
17 - 19 —
20 - 22 8
5
26 - 28 2
( 2 marks)
State the lower boundary of the class interval 14 - 16. ( 1 mark)
State the width of the class interval 20 - 22, ( 1 mark)

A student’s right foot measured 16.8 cm. State the class interval in which this length
would lie. ( 1 mark)

A student was chosen at random from the group, and the length of his right foot was
measured. Calculate the probability that the length was GREATER THAN or EQUAL

to 20 cm. ( 2 marks)
State the modal length of a student’s right foot. ( 1mark)

Calculate an estimate of the mean length of a student’s right foot using the midpoints of

the class intervals in (a) above. ( 3 marks)
Total 11 marks

GO ON TO THE NEXT PAGE
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8. The path of a ball thrown in the air is given by the equation i = 20t — 5¢ where h is the
vertical distance sbove the ground (in metres) and 7 is the time (in seconds) after the ball was

thrown.
The table below shows some values of r and the corresponding values of &, correct to 1 decimal
place.
0S| 1 | LS| 2 |25)]| 3 |35]| 4
h |00 | 88| 15| 188 18.8 88 | 00
(a) Copy and complete the table of values. ( 2 marks)

(b)  Draw the graph of i =20 - 5ffor 0 <t 4. You may proceed as follows:

(i)  Using a scale of 2 ¢m to represent 0.5 seconds, draw the horizontal t-axis for

0srs4, ( 1 mark)

(1) Using a scale of 1 em to represent 1 metre, draw the vertical h-axis for

0.0=h<21.0. ( 1 mark)

(iii)  Plot the points from your table of values on the axes drawn. ( 2 marks)
(iv)  Join the points with 4 smooth curve. ( 1 mark )

©) Using your graph, calculate estimates of
(i) the GREATEST height above the ground reached by the ball ( 1 mark)

(ii)  the number of seconds for which the ball was MORE than 12 metres above the
ground ( 2 marks)

(iii)  the interval of time during which the ball was moving upwards. ( 1 mark)
Total 11 marks

GO ON TO THE NEXT PAGE
01234020/JANUARY/F 2006
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SECTION 1T
Answer TWO questions in this section

ALGEBRA AND RELATIONS, FUNCTIONS AND GRAPHS

9. (a) Solve the pair of simultancous equations
2x+y=7

2 - xy = 6. ( 6 marks)
(b) Express 4x — 12x — 3 in the form a (x + hy* + k, where a, h and k are real numbers.
( 3 marks)

(c) Using your answer from (b) above, or otherwise, calculate
(i)  the minimum value of 4x* - 12x - 3 ( 1 mark)
(ii)  the value of x for which the minimum occurs ( 1 mark)
(iii)  the values of x for which 4x* — 12x — 3 =0 expressing your answers 1o 3
significant figures, ( 4 marks)
Total 15 marks
GO ON TO THE NEXT PAGE
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10. (a) A shop stocks x Sonix and y Zent radios. It has shelf space for up to 20 radios.
(1) Write an inequality to represent this information. ( 1 mark)

The owner of the shop spends $150 to purchase each Sonix radio and $300 for each
Zent radio, she has $4 500 to spend on the purchase of these radios.

(1) Write an incquality to represent this information. ( Tmark)
The owner of the shop decides to stock at least 6 Sonix and at least 6 Zent radios,
(i)  Wnte TWO inequalities to represent this information. ( 2 marks)

(b) (i)  Using a scale of 2 cm to represent 5 Sonix radios and 2 cm to represent
5 Zent radios, draw the horizontal axis for 0 < x < 30 and the vertical axis

for0<y<?2s. ( 1 mark)
(i) On these axes, draw the four boundary lines for the four inequalities written in
(a) (i), (ii) and (iii) above. ( 4 marks)
(i) Shade the region on your graph that satisfies ALL four of the inequalities written
in (a) (i). (i1) and (3i1) above. ( 1 mark)
(iv)  State the coordinates of the vertices of the shaded region. ( 2 marks)

(c) The owner of the shop sells the radios to make a profit of S80 on each Sonix and $100
on each Zent radio,

(i)  Express the TOTAL profit in terms of x and y. ( I mark)

(i)  Calculate the MAXIMUM profir ( 2 marks)
Total 15 marks

GO ON TO THE NEXT PAGE
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GEOMETRY AND TRIGONOMETRY
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Page 12

In the diagram above, not drawn to scale, O is the centre of the circle, £ AOB = 1307,

£ DAE = 30°, and AEC and BED are chords of the circle.

(a) Calculate the size of EACH of the following angles, giving reasons for EACH step of

your answers.

(i) <ZACB ( 2 marks)

(i) <ZLCBD ( 2 marks)

(iii) ZAED ( 2 marks)

(b)  Show that ABCE and AADE are similar. ( 3 marks)
(©) Given that CE = 6 cm, EA = 9.1 ecm and DE = 5¢m,

(1) calculate the length of EB ( 3 marks)

(ii)  calculate correct to | decimal place the arca of AAED. ( 3 marks)

Total 15 marks
GO ON TO THE NEXT PAGE
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12. In this question assume that the earth is a sphere of radius 6 370 km.

The diagram below shows a sketch of the earth with the north pole, N, and the south pole, §,
labelled.

N

s

The four arcs on the diagram represent the equator, the Greenwich Meridian, latitude 6°N
and latitude 52°N.

(a)  Skeitch the diagram and label the
(i)  equator
(1)  Greenwich Meridian
(i)  latitude 52°N
(iv) latitude G°N. ( 6 marks)

(b)  The Greenwich Meridian passes through London (52°N. 0%) and Accra (6°N. 0°).

(1)  Show on your diagram the position, L, of London and A, of Accra.
( 2 marks)

(i)  Calculate, to the NEAREST Kilometre, the shortest distance between London
and Accra along their common circle of longitude, Use = 3.14.
( 4 marks)
(c) Tropical Storm Kyle was reported to be located 5 470 km due west of Accra.
(i)  Show on your diagram a possible point of location of Kyle. K.  ( 1 mark )
(i)  Calculate the radius of the circle of latitude on which K lies. ( 2 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
01234020/JANUARY/F 2006
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VECTORS AND MATRICES

13.  The points A (1. 2), B (5, 2). C (6. 4) and D (2, 4) are the vertices of a quadrilateral ABCD.

()

(b)

©)

(d)

Express in the form (;)

- 22 = .
(1)  the position vectors OA, OB, OC, and OD where O is the origin (0, 0)

( 2 marks)
- -
(1))  the vectors AB and DC. ( 2 marks)
b 4 < -
Calculate |A8|and hence determine the unit vector in the direction of AB.
( 2 marks)

Using the answers in (a) (i),

(i) state TWO geometrical relationships between the line segments AB and DC
( 2 marks)

(1) explain why ABCD is a parallelogram. ( 2 marks)
Using a vector method, determine the position vector of (7, the midpoint of the line AC.

Hence, state the coordinates of the point of intersection of the diagonals AC and BD
of parallclogram ABCD. ( 5 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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Page 15

5 x 4
The matrix L '(l x)‘

(i)  Calculate, in terms of x, the determinant of L.

(i)  Calculate the values of x given that L is singular, ( 3 marks)

®) ThemaixM= (3 ‘).

©)

2 6

(i)  Find M, the inverse of M.
(ii)  Hence, calculate the value of x and of y for which M (;) 4 (3 ) %
( 6 marks)

The image. (¥, ). of any poinL (x, ¥). under a transformation N is given by the equation

£)-62)6) ()

Calculate
(i)  the image, (', y'), of (3, ~1) under N ( 3 marks)
(i)  the coordinates of the point, (x, ¥}, which is mapped by N onto (7, 4).
( 3 marks)
Total 15 marks

END OF TEST
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V = Ah where A is the area of a cross-section and h is the perpendicular
length.

V w ntr'h where r is the radius of the base and /i is the perpendicular height.
V= ;—AhwhemAislhemloflhebaseandhisthcpcrpendicullheigm.
C = 2nr where ris the radius of the circle.

A = mr' where r is the radis of the circle,

A -%(aw)hwbmawbnmeuqmwmemm sides and h is
the perpendicular distance between the paraliel sides.

Hax + bx + ¢ = 0,
then x = =B £ Vb -dac t“*

. ite side
sin@ = ?ﬁ—mnm
0 adjacent side Oppasite
cos hypotenuse s
opposite side Adjacent
wn b = Jcent side
AmofA:%Mwhenbhdnknﬂhoﬂlwbmandhisme
perpendicular height '
h
]
Area of AABC = lab sin C Al
< b >
Arca of AMABC = 5(s - a)is = ) (z = ¢)
where s = “_"'_;*.ﬂ.
- B
g b 0

sinA sin B sinC

a ¢
@ w b+ - 2bccosA

c - A
GO ON TO THE NEXT PAGE
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SECTION |

Page 3

Answer ALL the questions in this section.

Al working must be clearly shown.

Using a calculator. or otherwise. determine the value of (12.3)° = (0.246 + 3) and write

the answer
) exuetly

(i) correct to two significant figures.

( 2 marks)

The table below gives information on the values and the rates of depreciation in value of

two motor vehicles.

Yearly Rate Value after
Motor Vehicle | Initial Value of Depreciation | One Year

Taxi $40 000 12% Sp
Private Car $25 000 q% $21 250
Calculate

(1) the valuesof pand g

(1) the value of the Taxi after 2 years.

GUY $1.00 = US $0.01 and EC $1.00 = US $0.37.

Calculate the value of
) GUYS60000inUSS

() USS925inECS,

01234020VF 2006

( 6 marks)

( 2 marks)
( 2 marks)

Total 12 marks

GO ON TO THE NEXT PAGE
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(b)
©)

3 (a)

Page 4

Simplify
x-3 x-2

S AP ot g 3
3 3 ( 3 marks)

) Factorise

a) ¥ Sx (1 mark)
B -8 (1 mark)
@) Simplify — 3t ( 3 marks)

Two cassettes and three CD's cost $175 while four cassettes and one CD cost $125.

i) Given that one cassette costs $x and one CD costs Sy, write two equations in

x and v 1o represent the information. ( 2 marks)
(1) Calkulate the cost of one cassette. ( 2 marks)
Total 12 marks

In the quadnilateral KLMN, not drawn to scale, LM = LN = LK, £ KIM = 140", and
Z LKN = &0°.
K

M

Giving the reason for cach step of your answer, calculate the size of

(1) ZINK ( 2 marks)
) ZLNLM ( 2 marks)
(i) £ KNM. ( 2 marks)
GO ON TO THE NEXT PAGE
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4. ()

(b)
©)
(d)

(e)
()

Page 5

In a survey of 39 students, it was found that

18 can ride a bicycle.

15 can drive a car,

x can ride a bicycle and drive a car.
3x can do neither.

Bis the set of students in the survey who can ride a bicycle, and C the set of students who
can drive acar,

(1) Copy und complete the Venn diagram to represent the information.

[
B C

() Wnite an expression in x for the numbes of students in the survey.
(iii)  Calculate the value of x. ( S marks)

Total 11 marks

Using a ruler, a pencil and a paic of compasses, construct the triangle ABC in which

AB=8c¢m
£ BAC=60", and
AC=5em
(Credit will be given for a neat, clear diagram) { 4 marks)
Measure and state the length of BC. ( 1 mark)
Find the perimeter of AMABC. ( 1 mark)
Draw on your diagram the line CD which is perpendicular to AB and meets AB at D.
( 2 marks)
Determine the length of CD. ( 2 marks)
Calculate the area of AABC giving your answer to | decimal point, ( 2 marks)
Total 12 marks
GO ON TO THE NEXT PAGE
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( 2 marks)
( 2 marks)
( 2 marks)
( 2 marks)
( Imarks)

Total 11 marks

GO ON'TO THE NEXT PAGE
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e
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-
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The dragram below showx the graph of the function flx} = - 2¢ - 3 for a < x < b. The tangent

10 the graph at (2, -3) is also drawn.
Use the graph 1o determine the

(by
()
)
ie)
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. A man walks x km, doe nomh, from point & to point H. He then walks (x + T) km due east
from M to point F. The distance along a straight line from & 1o F is 13 km. The diagram
below, mot drawn Lo scale, shows the relative positions of G, i and F. The direction of north

i= alao ghown,
AN
.H"_i F
o
{a) Caopy the dingram and show on the diagram, the distances x km, (x + 7) km and 13 km.
{2 marks)
(b From the information on your diagram, write an equation in x which satisfies Pythagoras”
Theorem. Shew that the equation can be simplified 10 give «* + To - 60 =10
{ 3 marks)
(e Salve the equation and find the distance G, { 2 marks)
(dy Determine the bearing of F from & { 4 marks)
Total 11 muarks

GO ON TO THE NEXT PAGE
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7. An answer sheet Is provided for this question.

In an agncaltural expenment, the gains in mass, of 100 cows dunng a certain period were
recorded in Kilograms as shown in the table below.

Gain in Mass Frequency Mid-Interval Valoes

(kg) (kg)
5-9 2 7

10-14 29 12

15-19 37 17

20-24 16

25-29 14

30-34 2

(a) Copy and complete the mud-interval values column. ( 1 mark)

by (D Calculate an estimate of the mean gain in mass of the 100 cows.

Hint: EACH of the 29 cows in the 10 < 12" interval is assumed 10 have a mass

of 12 kg. ( 3 marks)
(1) On your answer sheet, complete the drawing of the frequency polygon for the
gain in mass of the cows. ( 5 marks)
() Calculate the probability that a cow chosen at random from the experimental group
gained 20 kg or more. ( 2 marks)

Total 11 marks
GO ON TO THE NEXT PAGE
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8. An answer sheet is provided for this question.

Page 9

The drawings below show a sequence of squares made from toothpicks.

P N . vr gt pm—— - v + pespfoeripeorirte .
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EEE] IREE ERES2 5 - - - - - :-J»J-o—l» . - .- -
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(a)  On the answer sheet provided,

(1)  draw the next shape in the sequence

( 2 marks)

(1) insert appropriate values in columas 2 and 3 when

a) n=4
b) n=7
(b)  Complete the 1sble by inserting appropriate values at
(1) r

(i) s

01233020/F 2006

( 4 marks)

{ 2 marks)

{ 2 marks)

Total 10 marks

GO ON TO THE NEXT PAGE



9. (a)

(b)

Page 10

SECTIONTI

Answer TWO guestions in this section.

ALGEBRA AND RELATIONS, FUNCTIONS AND GRAPHS
Solve the pair of simultancous equations

yux+42
y=x. ( S marks)

A strip of wire of length 32 cm is cut into two pieces. One piece is bent to form a square
of side xem. The other piece is bent to form a rectangle of length / cm and width 3 cm.

The diagrams below, not drawn to scale, show the square and the rectangle.

x cm

1 - ge

xXem

(i) Write an expression, in terms of { and x. for the length of the sinp of wire.

( 2 marks)

(i)  Show that /=13 -2« ( 2 marks)
The sum of the areas of the square and the rectangle is represented by S.

(i)  Show that §=x7 - 6x + 39, { 2 murks)

(tv)  Calculate the values of x for which § = 30.25. ( 4 marks)

Total 15 marks

GO ON TO THE NEXT PAGE

01234020/F 2006



10,

Page 11
The awner of a parking lot wishes to park x vans and y cars for persons attending a function.
The lot provides parking space for no more thas 60 vehicles.
(i) Write an inequality 1o represent this information. ( 2marks)
To get a good bargain, he must provide parking space for at least 10 cars.
(i) Write an inequality 1o represent this information ( 1 mark)
The mumber of cars parked must be fewer than or equal to twice the number of vans parked.
(i) Wnite an inequality to represent this information, ( 2marks)
vy () Using a scale of 2 ¢m to represent 10 vans on the x-axis and 2 ¢m to represent
10 cars on the y-axis, draw the graphs of the lines associated with the inequalities
at (i), (i) and (iii) above. ( Smarks)

by Identily, by shading, the region which satisfies ull three inequalities,
( 1 mark)

The parking fec for a van is $6 and for a car is §5.

) Write an expression in x and y for the tolal fees charged for parking x vans and y cars.
( 1 mark)

(vi) Using your graph write down the coordinates of the vertices of the shaded region.
( 1mark)

(i) Calculate the maximum fees churged. ( 2marks)
Total 15 marks

GO ON TO THE NEXT PAGE

01234020/F 2006



Page 12

GEOMETRY AND TRIGONOMETRY

11. () The diagram below, not drawn to scale, shows i verticul tower, FT. and a vertical
antenna, TW, mounted on the top of the tower.

A point P is oa the same horizontal ground as F, such that PF = 28 m, and the angles
of elevation of T and W from £ are 407 and 54" respectively.

w
T
14
(i) Copy and label the dingram clearly showing
a) the distance 28 m
b) the angles of 40° and 547
<l any right angles,
(ii)  Calculase the length of the antenna TW. ( 7 marks)
GO ON TO THE NEXT PAGE
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Page 13

(b)  The diagram below, not drawn to seale, shows a circle. centre . The lines 813 and
{MCE are angents to the circle, and angle BT = 70°

Coleulate, giving reasons for each step of your answer,

B

A
D
'
(i
E

ny  LE
)y  £BAC
)  LBOC
{iv) SR { 8 marks)

Tatal 15 marks

GO OM TO THE NEXT PAGE
01Z380200F 2006



Page 14

12, () The disgram below, not drawn to scale, shows parallclogram EFGH in which
EF = 6 cm, EH = 4.2 cm, and angle FEH = 70°.

H G
N
42em 253
N
3 Ny
E » rP= F

Calculate
(1) the length of the diagonal HF ( 3 marks)
(1)  the arca of the paraliclogram EFGH. { 2 marks)

(b)  Inthis question, use x = 3.14 and assume the earth (o be a sphere of radius 6370 km.

The diagram below, not drawn to scale, shows a sketch of the earth with the North
and South poles labelled N and § respectively. The circle of latitude 41 °Nisshown. Arcs
representing circles of longitude 4°E and 74°W are drawn but not labelled.

P

s
(1) Copy the sketch above, and draw and labe] two arcs 10 represent
a) the Equator
b) the Greenwich Mendian, ( 2 marks)

(i) Twopoints, Yand M, on the surface of the carth have coordinates Yi41°N, 74"W)
and M(41°N, 4°B).

a) Insert the points ¥ and M on your diagram. ( 2 marks)
b) Calculate, correct to the nearest kilometre. the ciccumference of the
circle of latitude 41°N. ( 3 marks)
c) Calculate the shortest distance between Y and M measured along the
circle of latitude 41°N. ( 3 marks)

Total 15 marks
GO ON TO THE NEXT PAGE
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VECTORS AND MATRICES

13.  The diagram below shows the position vectors of two points. A and C, relative to an origin, O

of 3553 IREIIEEIEE F2ARY FRRAA BRAST FRAINNIT:
 abd BOEB 1 1
JESH bESSS tue i TS
6 i ] vt 44 e 1 ' 5 2
IEES EEEEE BEnas Snans o 434 B R0
SE33 EESER FRNST SN
§~T e e S SuoE RS ISR AR
e : : : 1 v
(2153 S3E31EE2IE 2300 SORED ETUTL EVINL IAEE:
BiEne sanadnanyn puany sonssansas nRand iEald
PC et ! u xwy pmw
- + .‘1- b4 o ‘o it
= eSS 12 RRERS SB =
a8 LARSd SRR .y R e IPERS FETE
3 + ' WERS RPuRS Pt
NS FREEE SRSTN SESRE Saass Ssns BRI BESAS
“_-—:,0 R R R RS SR R D el P
18 28 asl Sosal Iast S RS ISR
2 SASSE IENSY IR FAREY ¥ PRSa RS
R e =t - A S
vt iAo s {. iy ey —tt
FEEHA DU BY RN BT P bl bbb e s
I 23 B 2 IR38E SEREs Il i-_lr-._.
SRS 834 < AN ERNNS iEs NE IENN
D 407-- .t R :—‘Q- I“’ .
z‘".... PRANN pERRE SRRt ARaadpRa N
0 > 4 6 7 x

(a)  Copy and complete the diagram w show
(1) the point B such that OABC s a parallelogram ( I'mark)
- —
(ii) the vector g where i = OA + OC. ( 2Zmarks)
(b)  Whrite as a column vector, in the lorm['] the vector
o ¥
M OA ( Imark)
N
(i) oc ( Lmark)
Gy AC ( 2marks)
(¢)  Given that G is the midpoint of OB, use a vector method to
(i) determine the coordinates of G { Imarks)

(1) prove. using a vector method, that A, G, and C lie on a strght line,
( Smarks)

Total 15 marks

GO ON TO THE NEXT PAGE
01234020¢F 2006



14,

(a)

(b)

Page 16

23
‘The value of the determinant of M = [—l 5 ]ls‘).

()
(i

(i)

Calculate the value of © { 3 marks)

For this value of x, find A", ( 2 marks)

Show that MM = 1. ( 2 murks)

The graph below shows the line segment AC and its image A'C” after a transformation by

the matrix [” q
r s

0]

(i)

(1)

=
i,

J
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Write in the form of a single 2 x 2 matrix, the coordinates of
a) Aand C ( 2marks)
b) A’ and (. ( 2marks)

Using matrices only. write an equation to represent the transformaton of AC
onto A'C”. ( 2marks)

Determine the values of p. g, r and s. ( 2marks)

Total 15 marks
END OF TEST
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) 7
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Volume of a prism

Volume of a right pyramsd

Circumference

Areca of acircle

Area of trapezium

Roots of quadratic equations

Trigonometric ratios

Area of tiangle

Area of sector

Length of Arc

01134020/F 2006

Page 2

LIST OF FORMULAE

V = Ahwhere A is the area of a cross-section and & is the perpendicular
length.

V= {-Ah where A is the area of the base and ki is the perpendicular beight.
C =2rr where r is the radius of the circle.

A = nt” where r is the radius of the circle.

A=%(a+b)hwhe(caandbar¢|!u-lcnglhso(lhc ———p

parallel sides and / is the perpendicular distance between
the paralle] sides.
e ey

Ifac + bx + ¢ = 0,

then x = —b Vb ~d0c
2%

opposite side
hypotenuse

adjacent side 9
ol fypotenuse Adjacent

sin® =

i

o Opposite sidle
e = S

AmotA=§u.mebisuzlen;mormemmhisme

perpendicular height :
k
i
il
< ) >
Arca = _3%6 x ne
where a is measured in degrees.
Arc length = —% x 2nr
GO ONTO THE NEXT PAGE
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Page 3

SECTIONT
All working must be clearly shown.

Expris 0.6 a5 a common fraction of 7.5, giving your answer m lowesl ierms.

{ 2 marks)
Calculate the EXACT value of
5 .1
T+
2
i { 4 marks)

| USS1.00 = BDS $2.00 |

Mrs Charles changed LS 38500 to Barhados dallars at the rabe given above.
(i} How many Barbados dollars did she receive?

She spent BDS $94.00 and changed the remainder 1o United Sustes dollars at the same
rate.,

()  How many US dollars did she receive? { 4 marks)
Total 10 marks
Simplify
o s ort
X"‘
{ 2 marks)

Ciiven that m * 1 =I:m-n_r:
(i) Caleulate the value of 5+ 2 { 2 marks)

(i) Showthm 2%5 = 5+2 { Imark )

Solve the simultaneous equations

Ix o+ 2y=17
r-2vel i 5 marks)

Tatal 10 marks

GO ON TO THE NEXT PAGE
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Page 4

3. [a) A meor cor is velued @t 540 000, s valuee depreciates al s rate of 10% per annum.
Caloulae the value of the car after two years. { 4 marks)

(b Daveed 15 saving lo buy a walch which costs 378 cash,

(i7  The saves 56 o week, how long will be ake to suve enough money 1o buy the
wiakch™ { I mnrks)

The same watch can be hought on hire purchase, by paying a deposit of 34 followed by
15 weekly paymems of $5.50.

iii)  Calculate the total hine purchase price of the watch. 1 3 marks}
(i) Giving a reason, state whether Daveed should buy the waich for cash or on
hime purchase. 1 1 mark }

Tatal 10 marks

£ {a) The perimeter of a square is 2008 cm.
(i) What is the length of one side of the square? {2 marks)

(i) What is the arca of the square? {2 marks)

(b} The waler tank shown above has a circular buse with an area of 750 em” . The height of
the tank is 1.2 metres.

{1 What i= the volume of the tank in :m"‘? { X marks)

34 lirres of water are poured into the tank,

iy Express the volume of water in em’. {1 mark }
(i) What percentage of the volume of the Lunk does the water ocoupy T

(T marks)

Total 10 marks

GO TO THE NEXT PAGE
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a-p

s, (@) Giventhat p» -3 and g = S, cakulate the value of ey

(h) Write as a single fraction in i lowest terms

x+

-..|

-
3

(«©) Andy 15 x years old. Pam is 12 years older than he.
(»  Wite an expression o x for
a) Pam’s age
b) the sum of Andy's age and Pam's age.
(i) Write an equation which may be used to find x.

(i) Solve the equation 1o lind x.

6. An agency charges the following rates for typing documents.

No. of pages CME page
First 1§ 40 cents
Alter The Fiest 15 30 cents

(a) Calculate the 10tal cost of typing a document with:

0] 10 pages
(in) 15 pages
(i 23 pages

Mr Bob was charged $18.00 for a document.

(b)  How many pages did the document contzin?

Page 5

( 3 marks)

{ 3Imarks)

1 mark )
( 1 mark)
( P mark )
( 1 mark )

Total 10 marks

( 7 marks)

(3 marks)

Totul 10 marks

GO ON TO THE NEXT PAGE
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Page 6

/) (a) (1) Copy and complete the arrow diagram below tor the ordered pairs:
(P (g 3 (r, 2), (5. 3)

r >
q
r
3
( 2 marks)
(ii)  State whether the mapping drawn is many-to-one of onc-to-one giving a reason
for your answer. ( 2 marks)
(b An experiment was cond ! 10 me the temperature in a room over a 6-hour
period. The graph below shows the results.
» T 3333 £53
22 EEHE
i L’;.g'!ff
' O B +1 v
it - —
5 : HHE 374 EEEs
o p e -
E tHT S EEY FRi:
3 - R 11t +++1
20 — .
" B 8582 R3Te
; AR EBE BER:
= - i
~ s sases T
» ERNE AEERY EERSS
10 run '33 BRSNS
REES SRR BERA & 1= '1: »-::';-
ERusiiuaudsasaaneant sun HitHit
Y :7: ;:-: _:v ‘o: -4 —v«f T
12 pm 1:00 2:00 £:00
(i)  What was the temperature at the start of the experiment? ( 1 mark)
(1) What was the difference between the lowest and highest temperatures?
( 2 marks)
(i) What was the rate of decrease in temperature (in “C/hir) between 2:00 p.m. and
400 p.m? ( 2 marks)
(iv)  Dunng which [-hour period was the temperature rising most quickly?
( 1 mark)
Total 10 marks
GO ON TO THE NEXT PAGE
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Page 7

( 5 marks)

x

{ 3marks)
1 mark)
( 1 mark )

Total 10 marks

f compasses, construct triangle POR, in which

a pair o

to form A"B"C”. Determine

GO ON TO THE NEXT PAGE

the measurement of £ CTA"B".

the lengath of A“B”

Using a pencil, a ruler and
=8 cm, angle QPR =60, and PR = 6 cm. Measure and write down the length of QK.
(Credit will be given for a neat, clear diagram)

PQ

(a)

The graph shows triangle ABC and its image triangle A'8°C” alter undergoing a rotation.

(h)

State the angle, the centre, and the direction of the rotation.

)

(i) Trianghe A'B'C’ is translated by the vec(ot[

a

b)

01134020/F 2006
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9. An answer sheet is provided for this question,

Page §

The table below shows the number of chocolates sold by the school canteen for & given week.

Monday

Day Tucsday Wednesday Thursday Friday
No. of chocolates 22 45 58 35 o0

(a) How many more chocolates were sold on Friday than on Tuesday? ( 1 mark)
(b)  What was the total number of chocolates sold for the woek? { 2 marks)
{c) What was the mean number of chocolates sold daily? ( 2 marks)
(d) On the answer sheet provided, draw a bar chart to represent the information given in
the table sbove. { 3marks)
(e) What is the probability that on a day chosen at random, less than 50 chocolutes were
sold? ( 2 marks)
Total 10 marks
GO ON TO THE NEXT PAGE
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la)

(b}

Page 9

The diagram below, not drawn to scale. shows a sirmghi line, VW, intersecting two

parallel lines, &% and 717, Calculate the value of x and of v

W

{ ¥ marks)

In the diagram below, nol dravwn to seale, E, F. & and Ff e Four points on horizontal

ground.

F s due cast of E,

I s doe north of F,

€1 15 due east of M,
EM=1Tmand Fif{ =% m

:

E F

Calculate
(i} the length of EF by using Pythagoras' thearem
{ii) the size of angle NGF

(i) the bearing of € from F.

END OF TEST

{3 marksy
{3 marks)

{ 1 mark }

Taotal 10 marks

011 380206F 2006
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V = Ah where A is the area of a cross-section and /1 is the perpendicular
length.

V =nr*h where 7 is the radius of the base and k is the perpendicular height,
Ve ;-Ah where A is the arca of the base and /it is the perpendicular height.
C = 2ntr where r is the radius of the circle.

A = 7" where ris the radius of the circle.

A --}(ae-b)hwhereanndbmthe lengths of the parallel sides and k is
the perpendicular distance between the parallel sides.

Ifax + bx + ¢ = 0,

then x = =2 % V6' —dac
%

) L ite side
sin@ = hypotenuse

adjacent side o

cos 6 = hypotenuse

opposite side Adjacent

tan 6 ljacent sid

Areaof A= -;- bh where b is the length of the base and ) is the

perpendicular height :
h
1
Area of MBC = Jabsin C Al

< b

A4

Arcaof AABC = ys(s — a) (s = ) (s - ¢)

wheres = 2+¥btc

a b [

sinA ~ §nB _ smnC

al = b + ¢ - 2bccosA

C

GO ON TO THE NEXT PAGE
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SECTION 1
Answer ALL the questions in this section.

All working must be clearly shown.

1. (@  Using a calculator, or otherwise. evaluate
(i) 5244-1.67) ( 2 marks)
G —8_ ( 3 marks)
157 -145

(b) A sum of money is shared between Aaron and Betty in the ratio 2 : 5. Aaron received
$60. How much money was shared altogether? ( 3 marks)

(©) In St. Vincent, 3 litres of gasoline cost EC$10.40.

(1) Caleulate the cost of 5 litres of gasoline in St. Vincent, stating your answer
correct to the nearest cent. ( 2 marks)

(ii)  How many litres of gasoline can be bought for EC $50.00 in St. Vincent?

Give your answer correct to the nearest whole number. ( 2 marks)
Total 12 marks
GO ON TO THE NEXT PAGE
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2. (a) Ifa=2 b=-3and ¢ =4, evaluate
M ab-be ( 1 mark )
Gi)  bla - cf ( 2 marks)
(b) Solve for x where x € Z:
) §_+§=5 ( 3 marks)
(i) 4-x<513 ( 3 marks)
(¢)  The cost of ONE muffin is $m.
The cost of THREE cupcakes is $2m.
(i) Write an algebraic expression in m for the cost of:
4) FIVE muffins (1 mark )
b) SIX cupcakes ( 1 mark )
(i)  Write an equation, in terms of m, to represent the following information,
The TOTAL cost of 5 muffins and 6 cupcakes is $31.50. ( 1 mark )
Total 12 marks
3. (a) Describe, using set notation only, the shaded regions in each Venn diagram below. The
first one is done for you.
U () v i (i) U
7
7
AnB
( 3 marks)
(b) The following information is given,
U=1{1234567809,10}
P = |primc numbers }
@ = {odd numbers)
Draw a Venn diagram to represent the information above. ( 3marks)
GO ON TO THE NEXT PAGE
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(©) The Venn diagram below shows the number of elements in each region.

v

Determine how many elements are in EACH of the following sets:

(0]
(i)
(i)
(v)

(i)

(iii)

AuUB ( ITmark )
AnB ( I mark )
(AnBY ( 1 mark)
U ( 1mark)

Total 10 marks

Using a pencil, ruler and a pair of compasses only, construct A ABC with
BC=6cmand AB=AC=8cm. ( 3 marks)

All construction lines must be clearly shown.

Draw a line segment AD such that AD meets BC at D and is perpendicular to

BC. ( 2 marks)
Measure and state

a) the length of the line segment AD ( 1 mark )
b) the size of angle ABC ( 1 mark)

(b)  Pisthe point (2. 4) and Q is the point (6, 10).

Calculate
(i)  the gradient of PQ ( 2marks)
(i) the midpoint of PQ. ( 2marks)
Total 11 marks
GO ON TO THE NEXT PAGE
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5. An answer sheet is provided for this question.

(a)  fand g are functions defined as follows

fx—Tx+4
gx— 3¢
Caiculate

@ 20 ( 1 mark)
i) f=2) ( 2 marks)
G fran ( 2 marks)

(b)  On the answer sheet provided, A ABC is mapped onto A ABC”under a reflection.
(i)  Write down the equation of the mirror line. ( 1mark)

A A'B’C’is mapped onto A A "B*C” by a rotation of 180 about the point (5, 4).

i)  Determine the coordinates of the vertices of A A“B“C”. ( 3 marks)
(iii)  State the transformation that maps A ABC onto AA“B*C”. 2 marks)
Total 11 marks

GO ON TO THE NEXT PAGE
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6. The table below shows a frequency distribution of the scores of 100 students in an examination.

0]

(i)

(iii)

i)

Scores Frequency 2.“:;:'::;’
2125 5 5

26 - 30 18

31-35 23

36 - 40 22

41-45 21

46 - 50 11 100

Copy uand complete the table above to show the cumulwive frequency for the
distribution. ( 2 marks)

Using a scale of 2 em to represent a score of S on the horizontal axis and a scale of
2 cm to represent 10 students on the vertical axis, draw a cumulative frequency curve
of the scores. Start your horizontal scale at 20. ( 6 marks)

Using the cumulative frequency curve, determine the median score for the distribution.
( 2 marks)

What is the probability that a student chosen at random has a score greater than 40?7
( 2 marks)

Total 12 marks

GO ON TO THE NEXT PAGE
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7. (a)  The diagram below, not drawn to scale, shows a prism of length 30 em. The
cross-section WXYZ is a square with area 144 cm”,

~P°¢
Calculate
(i)  the volume, in cm’, of the prism ( 2 marks)
(i)  the total surface area, in cm’, of the prism. ( 4 marks)

(o)  The diagram below. not drawn to scale, shows the sector of a circle with centre O.
ZMON = 45° and ON = 15 cm.

M N

oy Usent=3.14

\/

o

Calculate, giving your answer correct to 2 decimal places

(i)  the length of the minor arc MN ( 2 marks)
(i)  the perimeter of the figure MON ( 2 marks)
(iit) the area of the figure MON. ( 2 marks)
Total 12 marks

GO ON TO THE NEXT PAGE
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8. A large cquilateral triangle is subdivided into a set of smaller cquilateral triangles by the
following procedure:

The midpoints of the sides of each equilateral triangle are joined to form a new set of smaller iriangles.

The procedure is repeated my times.
The table below shows the results when the above procedure has been repeated twice, that is,
whenn=2.
No. of tmangles

n Result after cach step Fvaiad

0 1

' & :

i & ¢

3 (i)

6 (i1)

(iii) 65530

m (iv)

(i)  Calculate the number of triangies formed when n =3, ( 2 marks)
(ii)  Determine the number of triangles formed when n = 6. ( 2 marks)
A shape has 65 536 small triangles.

(i)  Calculate the value of n. ( 3 marks)
(iv)  Determine the number of small triangles in a shape after carrying out the procedure
m times. ( 3 marks)

Total 10 marks
GO ON TO THE NEXT PAGE
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SECTION IT
Answer TWO questions in this section

ALGEBRA AND RELATIONS, FUNCTIONS AND GRAPHS

9. (a) Factorise completely
W 2 -7p+3 ( 1 mark )
G) Sp+5q+p -4 ( 2 marks)
(b)  Expand (x+ 3)* (x—4). writing your answer in descending powers of x.
( 3 marks)
(€) Givenfix) = 2¢ + 4x - 5
(i) write fix) in the form f{x) = a(x + b)Y + ¢ where a, b c € R {3 marks)
(i)  state the equation of the axis of symmetry ( 1 mark )
(ili)  state the coordinates of the minimum point ( I mark)
(iv)  sketch the graph of fix) ( 2 marks)
(v)  onthe graph of fx) show clearly
a) the minimum point ( 1 mark )
b) the axis of symmetry. ( 1 mark )
Total 15 marks
GO ON TO THE NEXT PAGE
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10.  Ananswer sheet is provided for this question.

Pam visits the stationery store where she intends to buy x pens and y pencils.

(a)

(b)

©)

Pam must buy at least 3 pens.

(1)  Write an inequality 1o represent this information. ( 1mark)
The TOTAL number of pens and pencils must NOT be more than 10,

(i)  Write an inequality 1o represent this information. { 2 marks)

EACH pen costs $5.00 and EACH pencil costs $2.00. More information about the
pens and pencils is represented by:

Sx + 2y 5 35

(i) Write the information represented by this inequality as a sentence in your own
words, ( 2 marks)
(i)  On the answer sheet provided, draw the graph of the TWO incqualities
obtzined in (2) (i) and (a) (ii) above. ( 3 marks)
(ii) ~ Write the coordinates of the vertices of the region that satisfies the four
inequalities (including y 2 0), ( 2 marks)
Pam sells the x pens and y pencils and makes a profit of $1.50 on EACH pen and

$1.00 on EACH pencil.

(1) Write an expression in x and y to represent the profit Pam makes. ( 1 mark )

(ii)  Calculate the maximum profit Pam makes. ( 2 marks)
(iii)  If Pam buys 4 pens, show on your graph the maximum number of pencils she
can buy. { 2 marks)

Total 15 marks
GO ON TO THE NEXT PAGE
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GEOMETRY AND TRIGONOMETRY

1L (a) Two circles with centres P and Q and radii S cm and 2 em respectively are drawn so
that they touch cach other at 7 and a straight line XY at Sand R,

(1) Stare, with a reason,

a) why PTQ is a straight line ( 2 marks)

b) the length PQ ( 2 marks)

c) why PS is parallel to OR. ( 2 marks)
(ii)  Nisapoint on PS such that QN is perpendicular to PS.

Calculate

a) the length PN ( 2 marks)

b) the length RS, ( 2 marks)

(b) In the diagram below, not drawn to scale, O 1s the centre of the circle. The measure of
angle LOM is 110°.

N

G
M\_'/L

Calculate, giving reasons for your answers, the size of EACH of the following angles

(i) ZMNL ( 2 marks)
(ii) ZLMO ( 3 marks)
Total 15 marks

GO ON TO THE NEXT PAGE
01234020(JANUARY/F 2007
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12. A boat leaves a dock at point A and travels for a distance of 15 km to point B on a bearing of
135°.

The boat then changes course and travels for a distance of 8 km to point C on a bearing of 0607,

(a) Illustrate the above information in a clearly labelled diagram. ( 2 marks)
The diagram should show the
(i)  north direction ( 1 mark)
(i)  bearings 135" and 060" ( 2 marks)
(iii)  distances 8 km and 15 km. ( 2 marks)
(b) Calculate
(i)  the distance AC ( 3 marks)
(i)  £BCA ( 3 marks)
(iii)  the bearing of A from C. ( 2marks)
Total 15 marks
GO ON TO THE NEXT PAGE
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VECTORS AND MATRICES
-
13.  Inthe diagram below. M is the midpoint of ON.

r

(a) (i) Sketch the diagram above in your answer booklet and insert the point X on OT;
=y
such that OX = 1 OM. ( 1mark)

N - -
(i)  Produce PX to Q such that PX =4 XQ. ( 1mark)

(b) Write the following in terms of r and 5.

=
(i) oM ( 2 marks)
(i) IW ( 3 marks)
() O™ ( 4 marks)
- = =
(¢)  Show that PN =2 PM + OP ( 4 marks)
Total 15 marks
GO ON TO THE NEXT PAGE
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1 9,
14. (a) Giventhat D = [ p 4p ] 15 a singular matrix, determine the value(s) of p.
( 4 marks)

(b Given the linear equations

2+ Sy=6
3x+4y=8
(i)  Write the equations in the form AX = B where 4, X and B are matrices.
( 2 marks)
(i) a) Calculate the determinant of the matrix A, ( 2 marks)
=% Y
- 7 7
b) Show that A 3 4 ( 2 marks)
TR
c) Use the matrix A~ to solve for x and y. ( 5 marks)
Total 15 marks
END OF TEST

01234020/JANUARY/F 2007
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V = Ah where A is the arca of a cross-section and A is the perpendicular

length.

V=mr"h where r is the radius of the base and  is the perpendiculer height.

V= ;—AhwhcmA is the area of the base and /i is the perpendicular height.

C = 2rer where r is the radius of the circle.

A = = where ris the radius of the circle.

A= (a+b)hwhere a and b arc the Jengths of the parallel sides and h is
the perpendicular distance between the paralle] sides.

“’d#bld-cno.
then x w 2B £ YD —dac za“’ Zodac

ite side
sinf = TR : s

sdjacons side
ypotenise

ite side
ano = e

cos 6

Opposite

Adjacent

Area of A = bl where b is the length of the base and h is the

perpendicular height
Area of AABC = -;ab sin €

Arcaof AABC = s(s = a)(s = b) (s — ©)

wherc_c:a_"'_u

2
S B i I i
sinA  sinB  sinC

@ u b 4 - 2bccosA

i
'h
il
b >
B
a <
n A
GO ON TO THE NEXT PAGE
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SECTION 1
Answer ALL the questions in this section.

All working must be clearly shown.
1, (a)  Using a calculator, or otherwise, determine the exact value of (3.7)" = (6,24 + 13).
( 3 marks)
()  Atotal of | 200 students attend Top View High School.
The ratio of teachers 1o students is 1:30.
(i)  How many teachers ure there ut the school? ( 2 marks)
Two-fifths of the students own personal computers.
(i)  How many students do NOT own personal computers? ( 2marks)

Thirty percent of the students who own personal computers also own play stations.
(iii)  What fraction of the students in the school own play stations?

Express your answer in its lowest terms. ( 4 marks)
Total 11 marks
2 @ Giventhata®b=ab - 2,
Evaluate
(i 4°*8
) 2%@E°*3 ( 4 marks)
(d)  Simplify, expressing your answer in its simplest form
,;% 3 "T’ ( 2 marks)

() A stadium has two sections, A and B.
Tickets for Section A cost $a each.
Tickets for Section B cost $b each,

Johanna paid $105 for 5 Section A tickets and 3 Section B tickets.
Raiyah paid $63 for 4 Section A tickets and 1 Section B ticket.
(i)  Write two equations in @ and b to represent the information above.
(1)  Calculate the values of a and b. ( 5 marks)
Total 11 marks

GO ON TO THE NEXT PAGE
01234020/F 2007
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LN (a) The Venn Diagram below represents information on the type of games played by
members of a youth club. All members of the club play at least one game.

1)

L] « Neil |

5 represents the set of members who play squash.
T represents the szt of members who play tennis.
H represents the set of members who play hockey.

Leo, Mia and Neil are three members of the youth club.

(i} State what game(s) isfare played by

aj) Leo
b} Mia
<) Meil
(i)  Deseribe in words the members of the set H M 5. (5 marks)

[1:1] iy Usimg a pencil, a ruler and a pair of compasses only.

a)

b

(i) a)

by

012340200 2007

Construct a nangle POR in which OF = 85 cm, P = & cm and
PR =75 cm.

Construet a line PT such that PT 15 perpendicalar 1o Q8 and meets O at
T.

Measure and state the size of angle POR.
Measure and state the length of PT, {7 marks)

Total 12 marks

GO ON TO THE NEXT PAGE
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4. {a) The diagram below shows & map of o golf course drawn on a grid of | cm squanes.
The scale of the map s 14000,

Using the map of the goll course, find

(i} the distance, to the nearest m, from South Gate to East Gate
(i) mhe distance, w the nearest m, from North Gate to South Gate
(i} the mrea on the ground represented by 1 om?® on the mup

(i¥}  the actual area of the golf cowrse, giving the answer in square metres.
{ f marks)

{by  The disgram below, not drawn to scale. shows a prism of volume 960 em®.  The
cross-section ABCD is a square. The length of the prism is 15 cm.

Culeuslute
{i}  the length of the edge AB, incm
(i) the total surface area of the prism, in om®. { 5 marks)
Total 11 murks
GO ON TO THE NEXT PAGE
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5 Two variables x and v are related such that ‘v varies inversely as the square of x'.

{a) Write an equation in x, y and & to describe the inverie vanation, whene & is the constant
of variation. { 2 marks)

(k)

Using the information in the whle above, caleulate the valse of

(i) Kk the constant of vanation

(i) ¥
iy f { & marks)
(c)  Determine the equation of the linc which is parallel to the line ¥ = 2r + 3 and passes
through the coordinate (4,7). { 4 marks)
Total 12 marks
GO ON TOTHE NEXT PAGE

01 23400NF 2007



6 (ak An answer sheel Is provided [or this question.
L'AMN 18 the image of LMN under an enlargement.
(i) Write on vour answer sheel
a) the scale factor for the enlargement
by the coordinates of the centre of the enlargement.
LMW is the image of LAY under a reflection in the line ¥ = -x.
(i) Draw und label the rangle L"4N" on your answer sheet. { 5 marks)

(b}

Three towns, P, {2 and R are such that the bearing of P from Q is 070°. K is 10 km dus
cast of { andd PP = 5 km.

i) Calculate, correct Lo one decimal place, the distance PR.

(L] Given that £SQPR = 142 state the bearing of & from P, { & marks)
Total 11 marks
GO ON TO THE NEXT PAGE
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T A class of 32 students participated in running a 400 m race in preparation (or their sports day.
The time, in seconds, taken by each student is recorded below.

23
72
[
B3

(@) Copy and compiete the frequency table to represent this data.

51 50
mn 54
55 0
63 a5

58
62
54
T2

62
81
B2
s

65 6l
RO 78
59 71
3 68

[
7
a2
T3

Time in seconds Frequency
50 - 54 3
5550 4
G - b4 ]
65 - 69
L
T5-79
B0 - B4

(b) Using the raw scores, determine the range for the dats,

{ 2 marks)

{ 2 marks)

() Using a scale of 2 cm to represent 5 seconds on the horizontsl axis and a scale of 1 om
to represent | student on the vertical axis, draw a frequency polygon to represent the

data.

NOTE:  An empty interval must be shown & each end of the distribution and the

polyeon closed.

{ & marks)

(d} To qualify for the finals, a studeni musi complete the race in less than G0 seconds.
What is the probability that » student from this class will gualify for the finals?

(1 2340200F 2007

{ 2 marks)

Tuotal 12 murks

GO ON TO THE NEXT PAGE
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8. Rectangle WXYZ below represents one whole unit which has been divided into seven smaller
parts. These parts are labelled A, B, C. D, E, Fand G.

< IS EENW] | . IEwS FUWT WD 4
Hpipy Hitriittt weed b P - FEEE SRV AN BEdws panes o8 I EEnts
RSt S ™ S nee R 1 " MRS FAMRY SREaS & us “he B B

s andl ) SECES BESSS Sanes 59 JS SRESE RN 4 2 naas sundd L SNes srans
i - R
it c G cdube .I.
= E TEEs
s - ey
e 'Jl R
3 D A B FEEEs amsa:

F T
3 PSS SR
L wfd 4 444
panE: snes
ruw wws - rmmn m WA TREen g W FWEES
i TeT 15590 FIRE NS EEEd fERa: 53 Faaaiseast ioess naae QRS IREE
ISEaY §ReN R ET IS8 E3251 {3k sadnlba R

~hdd - - pessaaad oot IR R R Rt Ba et t R 0 -

() Copy and complete the following table, stating what fraction of the rectangle each

part represents.
Part Fraction
A
B
1
¢ %
D
E
F
1
G is
( 5 marks)
) Write the parts in order of the size of their perimeters, ( 2 marks)

(c}  The area of G is 2 square units, E, F and G are rearranged to form a trapezium.
(i) What is the arca of the trapezium in square units?

(i) Sketch the trapezium clearly showing the outline of each of the three parts,
( 3 marks)

Total 10 marks

GO ON TO THE NEXT PAGE
01234020vF 2007
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SECTION I
Answer TWO guestions in this section.

RELATIONS, FUNCTIONS AND GRAPHS

2+

o, (a) Given that gix) = %

and fix) e x4 4.

{iy  Calculme the value of g (=2
{iiy Write an expression for gf{x) in its simplest form.
(i} Find the inverse function g—'{xh { 7 mearks)
(] The kength of the rectangle below i (2x = 1) em and its width is (v + 3 em.

(v =1}

(x+3)

(i) Write an expression in the form ax® + bre + ¢ for the area of the rectangle.
(i) Given that the area of the rectangle is 794 cm®, determine the value of 1.
(i) Hence, state the dimensions of the rectanglhe. in centimetres. { B marks)

Total 15 marks

GO ON TO THE NEXT PAGE
D1 Z340200F 2007
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10. A company manufactures gold and silver stars 1o be used as party decorations. The stars
are placed in packets so that each packet contains x gold stars and y silver stars.

The conditions for packaging are given in the table below,

(a)
(b)
(©)

(d

Condition Inequality
(] Each packet must have at least xz20
20 gold stars
@ Each packet must have ot least
L5 silver stars

3) The total number of stars in each
packet must not be more than 60,

“4) x<2y

Write down the inequalities 10 represent conditions (2) and (3). ( 2 marks)
Describe, in words, the condition represented by the inequality x < 2v. ( 2marks)

Using a scale of 2 ¢m 1o represent |0 units on both axes. draw the graphs of ALL
FOUR inequalities represented in the table above. ( 7marks)

Three packets of stars were selected for inspection. Their contents are shown below.

Pach No. of gold | No. of silver
. stars (x) stars (y)

A 25 20

B 35 5

C 3 25
Plot the points A, B and C on your graph., Hence determine which of the three packets
satisfy ALL the conditions, ( dmarks)
Total 15 marks
GO ON TO THE NEXT PAGE
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GEOMETRY AND TRIGONOMETRY
11. (@ Giiven that sin & =\‘—2-.

(i) Express in fractional or surd form

a) cos 6
b  tan@.
Iy Hcmc.dcmminethecmtvﬂocof%—:. ( 7 marks)

(b)  For this guestion take % = 3.14 and R = 6 370 km, where R is the radius of the earth,
The diagram below, not drawn to scale, shows a sketch of the easth with the North and
South poles labelled N and S respectively. The circle of latitude 37°N is shown.

D

(i) g;gcumc correct to the nearest kilometre, the length of the circle of latitude
N

(i) Two towns, A and B, have co-ordinates (37° N, 50° W) and (37° N. 2° E)
respectively. The distance from A to B measured along their common circle

of latitude is 5 390 km, calculate the value of x. ( 8 marks)
Total 15 marks
(0 ON TO THE NEXT PAGE
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12.  (a)  Thefigure below, not drawn to scale, is a regular octagon with centre X, and X¥ =6cm.

Calculate

(1)  the size of angle YXZ

(1) the arcz of the tiangle YXZ, expressing your answer correct to one decimal place
(1) the area of the octagon. ( 6 marks)

()] In the diagram below, not drawn to scale. LM is a tangent to the circle at the point, T.
O is the centre of the circle and angle ZMTS = 23°.

L P

M L

Calculate the size of each of the following angles, giving reasons for your answer

2)  angle TPQ
b)  angle MTQ
<) angle TQS
d)  angle SRQ. ( 9 marks)
Total 15 marks
GO ON TO THE NEXT PAGE

01234020/F 2007
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VECTORS AND MATRICES

13

o
m M

e -
OK and OM are position vectors such that OK = & and OM = m.
(a) Sketch the diagram above. Show the approximate positions of points R and § such that

R is the mid-point of OK

A . L
SlsapoantonOchhlhalOS=30 K { 2 marks)
{b)  Wnite down, in terms of & and m the vectors
—p
(0] MK
-
(ii) RM
—
(i) KS
—
Gv) RS ( 8 marks)

(¢)  Listhe mid-point of RM. Using a vector method, prove that RS is paralle] o KL
( 5 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
01234020/F 2007
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4. @ A.sdemuhmzxzmmmmuA-(: :).n=(: ;].MJC-(: :)
Find
@ 3
Gy &'
(i) 3A+ B’
(iv)  the value of a, b, c and d given that 34 + &' = C. ( 7 marks)

(b)  The diagram below shows a paralielogram EFGH and its images after undergoing
two successive transformations,

I + : » JW + I : -
$o 0 b 51 rwt 1 T > I + tHstH
' ! 1 T
: Pnmy R ; $ 1 3 1
0nes INEEE B o N ey + 3 3
e - PP - 8 s 4aed
+ = oGl T
SE2 SRE0E B - Boat tas: : i
S3ESs Eoe] bu: o 3 = + $
tye v, !
- T T
3 T ¥ F i E H = :
5 b it
1 ~t 14 > A5 | -
1 . - / - $ T + S b
. £/ 333 B < Pi62) —3-
> 7 -
‘V ™ . + ’ T * - b + < P"LF}
’ .l - 4 ‘oo - = - - -
[ aeay fores Sonsd sRnad seass Abes Said is AT HHHT HHE:
e - —am v —ds E..,...!»- .
IR . .- ] : + e + al
ISES sasss LS4 HEBES “SH Inu : bE 5 b §- 3 yaw wa
' e s R IR R Dot S B 81 4 3 ;A¢.Q 4
- b e - 4l - . - - IBFES pose = il
frortys — pomes SSTIN B0 2% Bia: 11 - ~E e
M e . R+ e A s I i
4 §una s epans paeas b T 3] SRSn) tante b e e
- t+4 44 , o Iw et !’ 3
Sean seant 1onne e e : i 13088 SRes on! aReusseEy TEnaa Baans dnnas
RREEpaaes sncas bsw PREE I EEREE SN0 ! 3 s Eue
RN pos oo e aans NS - - 3 +
T t
; ITwr pemas nas T y & -
SREERRRANE ruEes T 2 3 1 3 ;_1 { '[ y 1= ;: I o
189 B N FEWES W
HaHE bOSA humny e an B e 4 ' (R388 ( ama HEHEES RS
sauwe N pREn rEwes - 1 T 7 -
3383 UE32 221 EXTaS FRUE] Iuan pRats TREa] LEAL: Lasas sad aal il P
- Sl SRESS Rhans - . SR [ES. e - P SASREPREES snass 2o 8N
- afidaifarrafir e Bl lanas . a8 e g(’,-‘) i
1T ' T -
1: Tt T r“f.j’ ‘f; = 1 Sxs fym T s o +
T . I IR ELd Eoass snnad u: - a4 sEAn HHTT 1
i IREES BeESE ianad anan: o e 53 5884 sawss e 884 t aRLg Bas o B

(1)  Describe in words, the geometnic transformations
a) J which maps EFGH onto EFG'H’
b) K which maps £'F'G'H onto E'F"G"H".
(1)  Write the matrix which represents the transformation described above as
a) J
b) K

(1))  The point P (6, 2) is mapped onto P by the transformation J. State the
co-ordinates of P,

Gv)  The point Q (5, —4) is mapped onto Q' by the transformation K. State the
co-ordinates of Q. ( 8 marks)

Total 15 marks

END OF TEST
01234020/F 2007
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Volume of a prism

Volume of a right pyramid

Circumference

Area of a circle

Area of trapezium

Roots of quadratic equations

Trigonometric ratios

Arca of triangle

Area of sector

Length of Arc

01134020/F 2007

Page 2

LIST OF FORMULAE

V = Ak where A is the area of a cross-section and h is the perpendicular
length.

Va -;-MwhcteAixmemolnnbmwhiubepapendicul-height

C = 2nr where r is the radius of the circle.

A = nr where r is the radius of the circle,

A=%(a+b)hwhemamdbmlbelenglhsoflhe ——a—>
parallel sides and / is the perpendicular distance between
the parallel sides.

Hax' « bx + ¢ = 0. —y———>
then x = =21 Yo' -dac
2a

" ite side
sin = P

_ adjacent side 0
s @ hypotenuse Adjacent

_ opposite side
=g = adjacent side

Anuol‘A--;-bhwmbiuhelcngmofthebauandhigmc
perpendicular height :

L]

i
ol

) —

A

m-}%‘oxaﬁ

where @ is measured in degrees.

Arc length = x 2nr

2.
360
GO ON TO THE NEXT PAGE
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SECTIONI
All warking must be clearly shown.
Using a calculator. or otherwise, find the value of
624 x 105",
Wriling your answer
Gy exasctly
(iiy  comect to TWO significant fgures, {3 marks)

A sum of money was shared between Andy and Bob in the ratio 2:5, If Bob received
545 more than Andy. how much money was shared? { 3 marks)

Each student in a class plays one sport, netball or cnicket or baskethall. ~:— of the sludents
play metball and % of them play cricket.

Caleculate
iy the fraction of the studens in the class who play nethall and erickst
(i}  the percentage that plays baskethall. { 4 marks)

Total 10 marks

Simplify completely:

iy a3y
(i} —
P
i) 3i2e + 1) - dx {4 marks)
Given that a * b = ab’, calculate the value of 4 * (-5). { 3 marks)

(i) Solve the incguality:

B+2r>24+52
(it} Given that x is a whole number, what is the largest possible value of x?
i 3 marks)
Total 10 marks
GO OMN TO THE NEXT PAGE
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Page 4

The cash price of a DVD player is $340. It can be bought on hire purchase for a
deposit of $15 plus |8 monthly payments of $20.

Calculate the difference between the cash price and the hire purchase price,
( Imarks)

The insurance rates for a property (house and land) are charged as follows:

Land:  Fixed charge of $100
House: 0.5% of the value of the house

Calculate the TOTAL insurance payable on a property if the house s valued at $250 000
( 3 marks)

$6 000 was deposited in a savings sccount which offers 5% compound interest per
annum.

Calculate the TOTAL amount in the account after TWO years ( 4 marks)

Total 10 marks

The diagram below is a map of a town showing the church, the school and the park.

| em on the map represents an actual distance of 2 km.

o
6%.(3“ FEe

Schoal

The distance from the park to the church, as shown on the map, is 5.0 cm.
(1) Calculate the actual distance from the park to the church.

The actual distance from the park 1 the school is 15 km.

(1)  What length. on the map, would be used to represent this distance?
( 3marks)

GO ON TO THE NEXT PAGE

01 134020vF 2007
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Page 5

The diagram below, not drawn to scale. shows a square PQRS joined to a triangle QRT.
PSeScmand PT = l4d em.

1

s b em ————

(i) Write, incm, the length of QT.
(1) Calculate the area, in cm?, of
a)  QRT
b)  PTRS. ( 7 marks)

Total 10 marks

Mr Singh works as a salesman for a basic wage of $360 for a 45-hour week.
(i) Calculate the basic hourly rate of pay.

The overtime hourly rate of pay is twice the basic hourly rate,

(i) Calculate the overtime hourly rate of pay.

During a certain week Mr Singh worked 50 hours.

(i)  Calculate the TOTAL wage eamed for the week, ( 5 marks)

During a sale. Daniel bought 6 books peiced at $25 each and 3 magazines priced at
$15 cach from a bookstore.
(1) Cakulate the TOTAL cost of the
a) books
b) magazines.
The bookstore offered a discount of 8% on all books and magazines.

(i)  Calculate the TOTAL amount Daniel actually paid for his purchases,
( 5 marks)

Total 10 marks

GO ON TO THE NEXT PAGE

011340207F 2007
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6. (8)  Solve the following simultancous equations

x+2y=7
Ix + y=0. ( 5 marks)

(b) A pen costs p dollars and a calculator costs 36 dollars more than the pen.
(1)  Write an expression, in p, for
a) the cost of 4 calculator
b) the total cost of a pen and a calculator.
The total cost of the pen and the calculator is 54 dollars,
(1)  Calculate the valve of p. ( 5 marks)
Total 10 marks

7 (a)  Triangle ABC is an isosceles triangle, where AB = 6.5 cm and AC = BC = 5 ¢em.
(1) Using only a pencil, a ruler and a pair of compasses, construct triangle ABC.
(1)  Measure and write down the size of the angle BAC. ( 4 marks)

(6)  The diagram below, not drawn to scale, shows two triangles WXY and XYZ joined
along the side XY. WY = S5cm, WX =12cm, ZYWX =90°, £YZX = 90° and £ZXYZ = S0°,

z
&,
v
Sem
w 12em X
Calculate the length, in cm, of the side
i XY
(i) Xz ( 6 marks)
Total 10 marks
GO ON TO THE NEXT PAGE

01134020/F 2007
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8. {a)  The diagram shows the distance-time graphs of a 200 metre race ran by two boys,
Chris and Shane.

T =mn pu rewe I IREED 000 ae braay SSEEE FNEDY pRaes caaa) ]
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$ 13 193 pans S 3 i+ 18
e b
20 1= - S+ - + . . pad ARE
 h S8 i ! HE3 }
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4 13 rws 4 : - -
EEEWE P bel : ThEAS L o a3 BSRSE ESess yuwes
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S I - 1 e o3d BEIRAEE mea
SR e - t + 11 4
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3 THS ” HS I pus pmaEs daiay pue
o 35 < ._1 .. - . [e + ++-14
1 4 BEPY suuP . samme snuny 3 2 wve
SRS *11 ; + . .:4»40 . b - .
boon b 4 3 3 - 124
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o o 9 S
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HHH §escureans exd Tt 4 b 5 e Ep
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° i1 1 - 12188 s . 4 1 vl B i eas 1 e Sumus
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(1)  How many seconds did Chris take to complete the race?
(i)  How far was Chris from the finish line after 20 seconds?

(lii)  How many seconds after the start of the race were the two boys the same
distance from the starting point?

Dunng the race Shane fell.
(iv)  For how many seconds did he stay on the ground?

(v)  What was Shane's average speed inm s7'7 ( 6 marks)

(®)  The linc PQ passes through the point (2. 7) and is parallel to the line y = 2x ~ 1.
(i)  State the gradient of PQ.
(i) Determine the equation of the line PQ. ( 4 marks)
Total 10 marks

GO ON TO THE NEXT PAGE
011340207F 2007
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9. An answer sheet is provided for this question.

The figure below shows triangle KLM and its image K'L'M after undergoing a certain
transformation.
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ot o vr e :
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’ el A ARl RR: e +14 -::
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(2)  Write down the coordinates of the points K and K”. ( 2 marks)

(b A translation maps KLAM to K'L'M°.  Sute the column vector that represents this
translation. ( 2 marks)

() On the answer sheet provided, draw and label K“7."M ", the image of KLM after an
enlargement centre (0, 0), scale factor 2, { 4 marks)

(d)  The area of triangle KLM is 3 square units. Find the area of triangle K“L"M”.
{ 2 marks)

Total 10 marks

GO ON TO THE NEXT PAGE
01134020/F 2007
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10.  (a)  The pic chast below, not drawn to scale, shows the favourite music of a group of
60 students. The angle representing Jazz is 90° and the angle representing Calypso is
162°,

Caleulate
(i) the number of students whose favourite music is Jazz.
(i) the percentage of students whose favourite music 1s Reggae. ( S marks)
(b)  The heights. in cm, of 20 plants are shown below

9 7 5 K 6
K 8 6 9 7
10 6 s 7 9
6 K 4 10 4
() Copy and complete the frequency table below to represent the information
given above.
H Frequency
4 s
5 2
6
7
8
9
10

(i)  Using the frequency table, determine
a) the median height of the plants

b) the probability that a plant chosen at random is more than 8 cm tall.
( 5 marks)

Total 10 marks
END OF TEST

01134020¢F 2007
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LIST OF FORMULAE

Volume of 2 prism V = Al where A is the area of a cross-section and &t is the perpendicular
length.

Volume of cylinder V=1 h where 7 is the radius of the base and /i is the perpendicular height.

Volume of aright pyramid V= %Ah where A is the area of the base and h is the perpendicular height.

Circumfercnce C = 2rr where r is the radius of the circle.
Area of a circle A= mrfwhere ris the radius of the circle.
Area of trapezium A =%(a + b) h where a and b are the lengths of the parallel sides and i is

the perpendicular distance between the parallel sides.

Roots of quadratic equations  If ax® + bx + ¢ = 0,

then x a=b 2 Vb —dac Vb? - dac
2a
ite side
Trigonometric ratios sin® = %
o = Adjacent side W Oppesite
o hypotenuse %
opposite side Adjaceat

tan® = Ssjacem side

Area of triangle Arca of A = £ bh where b is the length of the base and h is the
perpendicular height ;
I
i
Area of AABC = tabsin C ol
< b —>
Area of AMABC = fs(s = a)(s = &) (s — ©)
where s = £+_;_i£
B

Sine rule L. = b o=£

sinA sin B sinC

a &
Cosine rule at = B 4 ¢ - 2bccosA
C 3 A
GO ON TO THE NEXT PAGE
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SECTION I
Answer ALL the questions in this scction.

All working must be clearly shown.

1. (a) Calculaie the EXACT value of:

.53
LN,

(i) _ILT ( 4 marks)
2; X ;

(ii) 2-%:% ( 2 marks)

(b)  The cash price of a bicycle is $319.95. It can be bought on hire purchase by making
a deposit of $69.00 and 10 monthly installments of $28.50 EACH.

(i) What is the TOTAL hire purchase price of the bicycle? ( 2 marks)

(i)  Calculate the difference between the total hire purchase price and the cash price.
( 1 mark)

(iii)  Express your answer in (ii) above &s a percentage of the cash price.
( 2 marks)

Total 11 marks

GO ON TO THE NEXT PAGE
01234020JANUARY/F 2008
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2, (a) (i)  Solve the inequality: 3 = 2x < 7 ( 2 marks)

(i) If x is a whole number, determine the SMALLEST value that satisfics the
inequality in (a) (i) above. { 1 mark )

(b)  Factorize completely

@ 2 -y ( 1 mark)
G) a =1 ( 1 mark)
Gy 2p-29-p+pm ( 2 marks)

©) The table below shows the types of cakes available at a bakery, the cost of each cake
and the number of cakes sold for a given day.

TYPE OF CAKE COST (8) NO. OF CAKES SOLD
Sponge (k+5) 2
Chocolate k 10
Fruit 2k El

(i)  Write an expression, in terms of k. for the amount of money collected from the
sale of sponge cakes for the day. ( 1 mark )

(i)  Write an expression, in terms of k. for the TOTAL amount of money collected.
( 2 marks)

The total amount of money collected at the bakery for the day was $140.00.
(iii)  Determine the value of k. ( 2 marks)
Total 12 marks

. GO ON TO THE NEXT PAGE
01234020/JANUARY/F 2008
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3. () S and T are subsets of a Universal set U such that:

U= {klmnpaqr)

S = {kLmp)

T=(kpq)

(i)  Draw a Venn diagram to represent this information. ( 3 marks)

(i)  List, using set notation, the members of the set
a) SuT ( 1 mark)
b) s 2 marks)

(b)  The diagram below, not drawn to scale, shows a quadrilateral ABCD with AB = AD,
ZBCD =90° and ZDBC = 42°, AB is parallel to DC,

A

al)

Calculate, giving reasons for your answers, the size of EACH of the following angles.

(i) ZABC
(i) ZABD
i)  Z£BAD. ( 6 marks)
Total 12 marks
GO ON TO THE NEXT PAGE

G1234020/JANUARY/F 2008



Page 6

4. (a) John left Port A at 0730 hours and travels to Port B in the same time zone.

(i)  He amives at Port B at 1420 hours. How long did the journey take?
( 1mark)

(i)  John travelled 410 kilometres, Calculate his average speed in km h-',
2o ( 2 marks)

(b) The diagram below, not drawn to scale, shows a circle with centre O and a square
OPQR. The radius of the circle is 3.5 cm.

0 35cm|p 22

Usen = T
R Q

Calculate the area of:
(1) the circle ( 2 marks)
(ii)  the square OPQR ( 2 marks)
(iii)  the shaded region. ( 3 marks)

Total 10 marks

GO ON TO THE NEXT PAGE
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5. In a survey, all the boys in a Book Club were asked how many books they each read during the
Easter holiday. The results are shown in the bar graph below.

No. of Boys

(@)
(o)
(c)
(d)
(e)
U]

No. of Books

meafreq:encymblclommsen(ﬂtedamshowninmebnrgraph. ( 3 marks)

How many boys are there in the Book Club? ( 2 marks)
What is the modal number of books read? ( 1 mark)
How many books did the boys read during the Easter holiday? ( 2 marks)
Calculate the mean number of books read. ( 2 marks)
What is the probability that a boy chosen at random read THREE OR MORE books?
( 2 marks)
Total 12 marks

GO ON TO THE NEXT PAGE
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6, (a) The diagram below shows a patiern made of congruent right-angled triangles. In
each triangle, the sides meeling ata right angle are 1 unit and 2 units long.

G

i  Describe FULLY the single transformation that will map triangle BCL onto

triangle FHL. ( 3marks)
(i)  Describe FULLY the single transformation that will map triangle BCL onto
triangle HEG. ( 3 marks)
M) (i)  Using a ruler, a pencil and a pair of compasses, construct parallclogram
WXYZ in which
WX =7.0cm
WZ = 5.5 cm and
ZXWZ =60 ( 5 marks)
(i) Measure and state the length of the diagonal WY, ( 1 mark)
Total 12 marks
i Given that y = x* — 4x, copy and complete the table below.
® = Tl o I 2 a0y 4
y 5 -3 -4 0
( 3 marks)

(b Using a scale of 2 cm to represent 1 unit on both axes, draw the graph of the

functiony =x* - 4x for-1 SxS5. ( 4 marks)
(c) (i)  Onthe same axes used in (b) above, draw the line y =2, ( 1 mark)
(1)  State the x-coordinates of the two points at which the curve meets the line,
( 2 marks)
(iii) Hence, write the equation whose roots arc the x-coardinates stated in (¢) (ii).
( 1mark)
Total 11 marks
GO ON TO THE NEXT PAGE
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8. (a)

()

(c)

Page 9

The table below shows the work done by a student in calculating the sum of the firstn
natural numbers,

Information is missing from some rows of the table. Study the pattern and complete,
in your answer booklet, the rows marked (i) and (ii).

n SERIES SUM FORMULA
1 1 1 %(1)(1 +1)
2 142 3 -;-(z)(z,l)
3 14243 6 %(3)(341)
4 1+2+3+4 10 H(4)(4+1)
| 6 14243444546 ( 3 marks)
8 | 142434, 48 36 ;(s)(su)
G) | » 1 #2434+ ..4n e — ( 2 marks)

After doing additional calculations, the student stated that:

P+2°43%236 = 6 and P+ 23+ 334+ 4= 100 = 102,

Using the pattern observed in these two statements, determine the sum of the series:
M P+2+33448245%46'4748 ( 1 mark)
G +2+3+...+n". ( 2 marks)

Hence, or otherwise, determine the EXACT value of the sum of the series:
P+2+3+4+ ..+ 120 ( 2 marks)

Total 10 marks

GO ON TO THE NEXT PAGE
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SECTION 1T
There are SIX questions in this section.
Answer TWO questions in this section
ALGEBRA AND RELATIONS, FUNCTIONS AND GRAPHS
9. (a) The volume, V, of a gas varies inversely as the pressure P, when the temperature is held
constant,

(i)  Write an equation rclating V and P. ( 2 marks)
(i)  If V=12.8 when P = 500, determine the constant of variation. ( 2 marks)
i)  Calculate the value of V when P = 480. ( 2 marks)

(b)  The lengths, in cm, of the sides of the right-angled triangle shown below are
a(a-"N.and (a+1).

(a+1)

<— (@0 —>

N
S
v

(i)  Using Pythagoras theorem, wrile an equation in terms of a to represent the

relationship among the three sides, ( 2 marks)

(i) Solve the equation for & ( 4 marks)
(i)  Hence, state the lengths of the THREE sides of the triangle. ( 3 marks)
Total 15 marks

GO ON TO THE NEXT PAGE
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10. (a) A school buys x balls and y bats.

The total number of balls and bats is no more than 30.

(i)  Write an inequality to represent this information., ( 2 marks)
The school budget allows no more than $360 to be spent on balls and'bats. The cost of
a ball is $6 and the cost of a bat is $24,

(it}  Write an inequality to represent this information. ( 2 marks)

by (@) Using a scale of 2 cm on the x-axis to represent 10 balls and 2 cm on the
yeaxis to represent 5 bats, draw the graphs of the lines associated with the
inequalities at (a) (i) and (ii) above. ( 5 marks)

(i)  Shade the region which satisfies the two incqualities at (a) (i) and (i) and the
inequalitiesx = Qandy = 0. ( 1 mark)

(iii)  Use your graph to write the coordinates of the vertices of the shaded region.
( 2 marks)

(c) The balls and bats are sold to students. The school makes a profit of $1 on each ball
and $3 on each bat. The equation P = x + 3y represents the total profit that may be
collected from the sale of these items.

(i) Use the coordinates of the vertices given at (b) (iii) above to determine the

profit for each of those combinations. ( 2 marks)

(i)  Hence, state the maximum profit that may be made. ( 1 mark)
Total 15 marks

GO ON TO THE NEXT PAGE
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GEOMETRY AND TRIGONOMETRY

11.  (a)  In the diagram below, not drawn to scale, O is the centre of the circle WXY and
ZWXY = 50°,

Calculate, giving a reason for EACH step of your answer,
(i) <£WOY ( 2 marks)
(i) ZOWY ( 2 marks)

(b) (1)  Sketch a diagram to represent the information given below.
Show clearly all measurements and any north-south lines that may be required.

A, B and C are three buoys.
B is 125 m due east of A.

The bearing of C from B is 190"
CB=75m. ( 5 marks)
(ii)  Calculate, to one decimal place, the distance AC. ( 3 marks)
(i)  Calculate. to the nearest degree, the bearing of C from A. ( 3 marks)
Total 15 marks
GO ON TO THE NEXT PAGE
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12. @ The diagram below, not drawn to scale, shows a vertical pole, AD, and a vertical
tower, BC standing on horizontal ground XABY. The height of the pole is 2.5 metres,
From the point D, the angle of depression of B is 5° and the angle of elevation of Cis 20°,
DE is a horizontal line,

c

K

X 5 Y
Caleulate, to one decimal place

(i) the horizontal distance AB ( 2 marks)
(i)  the height of the tower, BC. ( 4 marks)

(b)  The diagram below, not drawn to scale, shows i sketch of the ecarth with the North and
South poles labelled N and S respectively. Arcs representing the equator, the
Greenwich Meridian and the circle of latitude 50°S are also shown.

N Greenwich
Meridian
Equator
50°S
S

(i)  Copy the diagram above, and draw and label arcs to represent

a) latitude 30° North

b) longitude 40° East ( 2 marks)
(i)  On your diagram, show the points

a)  P@30°N,40°E)

b) Q(50° S, 40°E) ( 2 marks)

(iii) Calculate, correct to the nearest kilometre,
a) the shortest distance between P and Q. measured along the circle of

longitude 40° E
b) the circumference of the circle of latitude 50° S, ( 5 marks)
Total 15 marks
In this question, use 7= 3.14 and R = 6 370 km, where R is the radius of the earth.
GO ON TO THE NEXT PAGE
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VECTORS AND MATRICES

13, (a) In triangle ABC, not drawn to scale, P and Q are the mid-points of AB and BC
respectively.

C

A

(i)  Make a sketch of the diagram and show the points Pand Q . ( 1 mark)

- -
(i)  Giventhat AB = 2x and BC = 3y, write, in terms of x and y, an expression for

—-}
a) AC ( 1 mark)
b) I.’z ( 2 marks)
-3 =
(iii)  Hence show that PQ = TAC { 2 marks)

(b) The position vectors of the points R, S and T relative to the origin are
=2 ( 3 .. (4 =>{ s
OR = ) 0§ = oT=
K 6 -2

(1) Express in the form [:) the vectors

—
a) RT
q
b) SR ( 4 marks)

Gi) a) The point ¥ is such that RF = FT. Use a vector method to determine the
position vector of F.

b) Hence, state the coordinates of F, ( 5 marks)
Total 15 marks

GO ON TO THE NEXT PAGE
01234020/JANUARY/F 2008
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A, B and C are matrices such that:
I x
@ a=e n.p=() Smic=s o

Given that AB = C, calculate the values of xand y.

-1
(b) Giwnthemauixk:ﬁ 3].

(i)  Show that R is non-singular.
(i)  Find R", the inverse of R,

(i) Showthat RR" =1

Page 15

( 5 marks)

( 2 marks)
( 2 marks)

( 2 marks)

(iv)  Using a matrix methad, solve the pair of simultaneous equations

2Xx - y=0
xX+3y =7

END OF TEST

( 4 marks)

Total 15 marks

01234020/JANUARY/F 2008



resTeong 01234020
FORM TP 2008100 MAY/JUNE 2008

CARIBBEAN EXAMINATIONS COUNCIL

SECONDARY EDUCATION CERTIFICATE
EXAMINATION

MATHEMATICS
Paper 02 — General Proficiency
2 houars 40 meinutes

21 MAY 2008 (a.m.)

INSTRUCTIONS TO CANDIDATES
1. Answer ALL questions in Section 1, and ANY TWO in Section 11
2 Write your answers in the booklet provided.
1 All working must be shown clearly.

4, A bist of formulse is provided on page 2 of this booklet.

Examination Materials

Elsctronic calculator (non-programmahble)
Geometry set

Mathematical tables (provided)

CGraph paper (provided)

DO NOT TURN THIS PAGE UNTIL YOU ARE TOLD TO DO S0,

Copyright © 2006 Caribbean Examinations Council®.
Al rights reserved,
Q1234020 F 200



LIST OF FORMULAE

Volume of a prism

Volume of cylinder
Volume of a right pyramid
Circumference

Area of a circle

Arca of trapezium

Roots of quadratic equations

Trigonometric ratios

Arca of tnangle

Sine rule

Cosine rule
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V = Ah where A is the arca of a cross-section and A is the perpendicular
length,

V= =r*h where r is the radius of the base and k is the perpendicular height.
V= %AhwhaeA is the area of the base and h is the perpendicular height.
C = 2nr where r is the radius of the circle.

A = mrwhere 7 is the radius of the circle.

=%(a¢b)hwlmeaandbueﬂnw|sofﬂnpwlelsidamdhis
the perpendicular distance between the paraliel sides.

Ifad + bx + ¢ = 0,
then x =2 2 Vb ~doc Vb’ - dac
2a

X opposite side
N0 = Rypotenuse

adjacent side
hypotenuse

wno = e

cos® =

Adjacent

Area of A = bh where b is the length of the base and h s the
perpendicular height

1
]
1
Area of AABC = -;absinC

dl

e =~
R . -

Arca of MABC = J3(s = @) (s = B) (s = ¢)

wheres w 4+ bt ¢

C 3 A

GO ON TO THE NEXT PAGE
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SECTION I
Answer ALL the questions in this section.
All working must be clearly shown.

1. fa) iy  Using a calculator, or ctherwize, determing the EXACT value of

(39 % 027)+ J06724 { 2 marks)

{ii)  Express as a single fraction
1
-+
% { 3 marks)
b} In this question, use CAN 5100 = JA $72.50.

iy  On a vacation in Canada, Steve used his credit card to buy a camera for
CAN 5250000,

Whitt is the value of the camera in Jamaican dollars? { 2 marks)

{ii}  Stevescredit card limit is JA 530 000,00, After buying the camera, how many
Canadinn dollars does he have left on his eredit card for spending?

{ 3 marks)

Taotal 10 marks

GO ON TO THE NEXT PAGE
O123402F 2008



®)

©)

(d)

Find the value of EACH of the following whena= 2, b=—1,¢=3
@) afb+c)

ab’ - 2ac
a+b+c

(i)
Change the following statements into algebraic expressions:
(1) Four times the sum of x and §

(1) 16 Jarger than the product of a and b
Solve the equation

15 - 4x = 23x + 1).
Factorise completely

) 6’ +12a%

(i) 2m*+9m-5.

Page 4

( 1mark)

( 2 marks)

( 1mark )
( 2 marks)

( 2 marks)

( 2 marks)
( 2 marks)

Total 12 marks

kN At a carcer guidance seminar, a survey was done to find out the type of careers that Form $
students were likely to choose.

The results are shown in the table below.

Carcer Lawyer Teacher Artist Salesperson
Number of
4 240 189 216 330

There were 1 080 students surveyed.

(a)

(b)

Calculate the value of 1, the number of students who were interested in becoming

doctors.

( 2 marks)

(i)  The data above are to be represented on a pie chart. Caleulate the size of the

angle in cach sector of the pie chart.

( 4 marks)

(i)  Using a circle of radius 4 cm, construct the pie chart 1o represent the data.

01234020/F 2008

( 4 marks)

Total 10 marks

GO ON TO THE NEXT PAGE
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A Universal set, U, is defined as
U= (15 16,17, 18, 19, 20, 21, 22, 23, 24, 25}.

Sets M and N are subsets of LU such thmt
i = {Prime Numbers} and N = {Even Numbers).

(i) Draw a Venn diagram to represent the seis M, N and L. { 5 marks)
{ii}  List the clements of the set (M w NY, {1 mark)
{1} Using only a pair of compasses, a ruler and a pencil, construct parallelogram
ABCH in which AB = Al = 7 cm and the angle BALD is 60°. { 5 marks)

{ii}  Mecasure and write down the length of the diagonal AC, i 1 mark )
Total 12 marks

5 The diagram below, not drawn (o scale, represents the plan of a floor.
The broken line RS, divides the floos into two rectangles. A and B.

{a)

)
(el

(d}

- 10 m —

.

R NEaN
L 1

(i)  Calculate the length of RS. { 1 mark }
(i} Hence state the value of x. { | mark )
Calculate the perimeter of the entire floor. { 3 marks)
Caleulate the ares of the entine floor. { 3 marks)
Section A of the fleor is to be coverad with flooring boards measuring | m by 20 em.
How many flooring boards are needed for covering Section A7 i 4 marks)

Total 12 marks

GOVON TO THE NEXT PAGE
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6. {a}  Inthe diagram below, not drawn to scale, GH iz a vertical pole standing on a horizontal
planc and H. J and K are points on the horizrontal plane.

!

1Zm

|

il = 12 metres and the angles of elevation of the lop of the pole  from J and K ere 32°
and 27° respectively.

G

I J K

1 Copy the diagram and insert the angles of elevation. { 1 mark }
i) Caleulate 1o one decimul place
a)  the length of #J

b the length of JK. i 5 marks)

GOHON TO THE NEXT PAGE
(12340200 F 2008
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(b) An answer sheet is provided for this question.
X = $ -
y T '3 s
i 2§ i 3 3 ) & |
3 b 1 3 3
+ t - v
‘l 3 4 + +
i pAd 2o8s H SR
-
- 3
i+t I3 pEENHT
3 184
3 i
SHAE : : 3
T T + :
¥ :
i : 2
$ o - )
T T T
L -
- .. +- >« o
h 1 IS .
+ v 3. & A
sasalv] ]z 4 IR 6 100
3 I 3
- SS8i 0 fossiiact " 13414
- '
1Y
‘e -
- >
-2
.
¥ A §
: 4
" &
i - 12
1 . T
T L
3 * [ ER0e 4] 44 1 : T
| i 1 3 &
=2 11531 [18EE [3EE sazm) oem Y 15t

(i)  The figure labelled P undergoes a transformation, such that its image is Q.
Describe this transformation completely. ( 2 marks)

(1) On the answer sheet provided, draw and label
a) the line y = x
b) S. the image of P under a reflection in the line y = x. ( 4 marks)

Total 12 marks

GO ON TO THE NEXT PAGE
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7. The diagram below shows the graph of a straight line passing through the points A and B.

i
s
22

A
-t
4 -

*!

T
)

(@)  The equation of the line above is y = mx + ¢,

(i)  State the value of ¢, ( 1 mark )
(i)  Determine the value of m. ( 2 marks)
(i) Determine the coordinates of the mid-point of the line segment AB,

( 2 marks)

() The point (-2, k) lies on the line. Determine the value of &, ( 3 marks)
©) Determine the coordinates of the point of intersection of the line y = x - 2 and the line
shown above. ( 4 marks)

‘Total 12 marks

GO ONTO THE NEXT PAGE
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8. Annie went to the post office and bought a collection of SIX of each of the following stamps.

$4.00 $250 $1.20 $1.00

(@) What was the TOTAL cost of the stamps? ( 2 marks)

(b)  She had to post a parcel and the total cost of postage was $25.70. What stamps can she
select from the collection, to make up this amount if she must use

(3)  as many $4.00 stamps as possible? ( 3 marks)

(i)  all ber $1.00 stamps? ( 2 marks)

(c) (1)  Whatis the LARGEST number of stamps that she can use from the collection

to post the parcel?
(11)  List the selection of stamps she can use. ( 3 marks)
Total 10 marks
GO ON TO THE NEXT PAGE
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SECTIONTI
Answer TWO questions in this section.

RELATIONS, FUNCTIONS AND GRAPHS

9. (a) Simplify

()

(i)

fxgaer ( 1 mark)
3 )
aibix,}ab’. ( 2 marks)

®)  Iffix) = 2c=3, find the value of

@)
(i)
(i)

A2 ( 1 mark )
a0} ( 2 marks)
12 ( 2 marks)

(€)  The temperature, K, of a liquid ¢ minutes after heating is given in the table below.

¢
(time in 0 i | 20 30 40 | 50 60
minutes)

(Temp.in°C) | 84| 61| 40 | 290 | 27| 26 | 25

K

O}

(1

01234020VF 2008

Using a scale of 2 em to represent 10 minutes on the horizontal axis and a scale
of 2 cm to represent 10 degrees on the vertical axis, construct a temperature-time
graph 1o show how the liquid cools in the 60 minute interval.

Draw a smooth curve through all the plotted points. { 4 marks)
Use your graph to estimate

a) the temperature of the liquid after 15 minutes

b) the rate of cooling of the liquid at 7 = 30 minutes. ( 3 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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10. () Solve the following pair of equations for x and y:

y o+ dr=27
xy+ x=40 ( 6 marks)

(b)  The shaded area in the diagram below shows the solution of a set of inequalities in
xand y. The variable x represents the number of boys in a cricket club and y represents
the number of girls in the cricket club.

’“-u TR RS I n T IERE PERES FUBRY SEREN FEW
1 e : IERALE Bt R R E s T S ey
ity = 2t Y .
22 L b 1 Y 3 1 AEBY SRS
i Sl bl 1 é "
$ 3. 1" oo T IRmEl En 1
neme 1 s 1 : 3 s vaxs
FA A BB EE B0a iaxed ua 3 ispdnas
3 i3 : ¢ <
e e amaer »oree
HTTT - N 2 anas T - THETHINGRT
1 - N 4 > - . b X X e "3
15 T aaa s 2
. 1 1 4 -—
188 Bod - TIT  RAE b 1 T 1
i 1 I 3 ] H RSN FEADY FNEES S DS ¥ RSN
= B . ot p 4 . e - IR RE R s R aes SRhs REEEY Poas
- e - ’ e ! T
1 8 L 3 1 I I3
> .e - IR SRS 2Rt
- ot 3 38 58!
104— -
A -
T 15w 3 re REARY b 3
=% am e . +
+ bl ¢ + AEEad padn s
17 + : T ST
. -+ + + 4444 H-i=
' 2 3 sena
t r : T+t
1 + T I T 13
s - + + pew
4+ :
1/ Tt . LSRR RANAS RS
LIV, IS u : - - =
- +
-
H 1o T u — v e -]
4 : $ T I 4
it 183 KEEWE B E = 3 TRAEA h e uswdanes :
e K L L L1 *~ L 2
D 10 13\ 20 2 x
-4
y=Txe 12

Use the graph above to answer the questions which follow.

@

(i)

(i)

01234020/F 2008

State, using arguments based on the graph, whether the cricket club can
have as members:

a) 10 boys and S girls

b) 6 boys and 6 girls. ( 2marks)
Write down the set of THREE incqualitics that define the shaded region.
( 4 marks)

A company sells uniforms for the club and makes a profit of $3.00 on a boy's
uniform and $5.00 on a girl's uniform.

a) Write an expression in x and y that represents the total profit made by the

company on the sale of uniforms.
b) Calculate the minimum profit the company can make, ( 3marks)
Total 15 marks
GO ON TO THE NEXT PAGE
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GEOMETRY AND TRIGONOMETRY

1. (@) Inthe diagram below, not drawn to scale, PO is 3 ngent 1o the circle, centre O, PR is
parallel o 0F and angle SPF = 26 °.

e
Cabeulate, giving reasons for your answer, the size of
(i angle PTS { 2 marks)

(iiy  angle RPQ. { 2 marks)

(b) In the diagram below, not drawn to scale, O is the centre of the circle of radius £.5 cm
and AR is a chord of length 14.5 em.

(i) Calculate the value of & to the nearest degree. { 3 marks)
(i) Calculate the area of triangle ADE. { 2 marks)
(iii}  Hence, caleulate the srea of the shaded region. [Usenn=3.14).  { 3 marks)
{iv)  Calculate the length of the major arc AB. { 3 marks)
Total 15 marks

GO ON TO THE NEXT PAGE
D1 2340200F 2008
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12. A ship leaves Poet R, sails to Port S and then to Port 7.
The bearing of $ from R is 1127,
The bearing of 7 from § is 033°,
The distance RT is 75 km and the distance RS is 56 km.

(@) Draw a diagram showing the journcy of the ship from Rt Sto 7'

Show on your diagram

(i)  the North direction ( 1 mark )
(ii)  the bearings 112° and 033° ( 2 marks)
(i) thepoinsR. Sand T ( 1 mark )
(iv)  the distances 75 km and 56 km, ( 1 mark )

(b) Caleulate

(i)  the size of angle RST' ( 1 mark )
(ii)  the size of angle RTS ( 3 marks)
(iii)  the bearing of R from T. ( 2 marks)

(¢)  The ship leaves Port T and travels due west 10 a point X which is due north of R,

() Show on your disgram the journey from 7'to X, ( 1 mark )
(1)  Calculate the distance 7X. ( 3 marks)
Total 15 marks

GO ON TO THE NEXT PAGE
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VECTORS AND MATRICES

13.  The position vectors of A and B relative 1o the origin are @ and b respectively.

B A

0

The point P is on OA such that OP = 2PA.
The point M is on HA such that BM = MA.

(a) Copy the diagram and complete it 1o show the points of P and M. ( 2marks)
(d)  OBis produced o N such that OB = BN.

(i) Show the position of N on your diagram. ( 1 mark )
(i) Exminlemofnandbmeveclmﬁ lqmdl’-ﬁ ( 5 marks)
(c)  Usea vector method to prove that P, M and N are collinear. ( 4 marks)

(d)  Calculate the length of AN if

c-[6]andb:(l) ( 3 marks)
2 2
Total 15 marks

GO ON TO THE NEXT PAGE
01234020/F 2008
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(@)

®)

(©)

X and Y are two matrices where

20 . (4
L [s .) ’[3 7)'
Evaluate X° + .

2
The matrix (: 3) maps Q (1, 2)to Q°(5. 7).

Find the 2 x 2 matrix which maps Q” back 10 Q.

The vertices of tiangle DEF are

D(s, 12), E(2, 7) and F(8, 4).

Page 15

( 4 marks)

( 2marks)

(i)  Triangle DEF undergoes an enlargement with centre, O, and scale factor, k. Its

image is D'E'F whete
D(5,12) = D75, 18).

a) Determine the value of k.

b) Hence write down the coordinates of E” and F”.

( 4 marks)

(i) D'E'F undergoes a clockwise rotation of 90° about the origin.

a) Determine the 2 x 2 matrix that represents a clockwise rotation of 90°

about the origin.

b) Determine the coordinates of D”E”F”, the image of IYE'F", under this

rotation.

<) Determine the 2 x 2 matrix that maps triangle DEF onto triangle D"E"F".

END OF TEST

( 5 marks)

Total 15 marks

01234020/F 2008
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Volume of a prism

Volume of a right pyramid

Circumference

Area of acircle

Arca of trapezium

Roots of quadratic equations

Trigonometric ratios

Area of triangle

Area of sector

Length of Arc

01134020/F 2008

Page 2

LIST OF FORMULAE

V = Ah where A is the area of a cross-section and & is the perpendicular
length.

V= -}AhwhmAismeaunoﬂhebnseandkisu:petpendkulwheiw.

C = 21tr where r is the radius of the circle.

A= ntrf where r is the radius of the circle.

A=%(a+b)hmreamdbuethelengthsollhe <——a—>

Ifad + bx + ¢ = 0, — >
then x = =2 % Vb -dac
%

sinB = 9.._...__““ites ide
hypotenuse e
W Opposite
jacent side (]
cos0 = ypotenuse Adjacent

ite side
o = adjacent side

AmofA-%bhwbercbisd\elen‘thofd\cbascandhisme
perpendicular height 1

Al

A
-
v

A""‘:;:‘(‘,"""

where a is measured in degrees.

Arc length = % X 2ry

GO ON TO THE NEXT PAGE
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SECTION |

Pape 3

All working must be chearly shown.

Caleulate the EXACT value of

5 ()

giving the answer a5 & common fraction in its LOWEST terms.

1 4 murks)y

The students and teachers of James Academy went on a tour in three buses, A, B and C.
The table below shows the number of teachers and students in each bus,

Teachers Students
Bus A [ 50
Bus € 8 61 |

(i) The ratio of teachers to students on Bus B was 2:13, How many teachers were

on Bus B?

{ 2 marks)

i) What is the TOTAL number of passengers (teachers and students) who went

on the tour?

fawd, bm5and ¢ m=2, calculate the value of:

i)y ec
i) %
Simplify the expression
3idv + 1) - 5y
Solve the ineguality
I+ 152 Th.

011320200 2008

What percentage of the passengers on the tour were siudents?

{ 1 mark )
{ 3 marks)

Total 10 marks

{ 3 marks)

i 2 marks)

{ 2 marks)

{ dmarks)

Tatal 10 marks

GO ON TO THE NEXT PAGE
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3 In the diagram below. a camera is advertised for a cash price of $510.

(2) The camera can be bought on hire purchase by paying a deposit of $100 followed by

24 monthly payments of $22.50.
(i) Calculate the TOTAL amount paid if the camera is bought on hire purchase.
( 3 marks)
(i) Calculate the EXTRA amount paid when buying on hire purchase compared
with the cash price, ( 1 mark )
(b)  Darnio started a bank account with a deposit of $90. He deposited $25 a month for
6 months.
(1) Calculate the TOTAL amount deposited at the end of 6 months.
{ 2 marks)
The bank pays simple interest half-yearly at a rate of 4% per annum.
(i) Calculate the amount in the bank AFTER the interest was added.
( 4 marks)
Total 10 marks
GO ON TO THE NEXT PAGE

01134020¢F 2008
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4. (a) Solve the simultaneous equations:

x+2y= 10
Ix+y=I5 ( Smarks)

(b)  Dwightisp years old. Sue is 3 years older than Dwight. Joan is twice as old as Swe.

Wrile an expression in terms of p for:

(i)  Swe'sage ( 1 mark )
(1)  Joan's age ( Tmark )
(ii))  The sum of the ages of Dwight, Sue and Joan ( Tmark )

The sum of their ages is 37 years.

(iv)  Write an equation in terms of p to represent this statement and solve it to
determine Dwight's age. ( 2 marks)

Total 10 marks

s, (a)  Mrs Blake is paid a weekly wage of $248. During a certain week she worked 5 hours
overtime, Her total wages were $285.50.

Calculate
(i) her overtime wages ( 2 marks)
(ii}  the overtime rate of pay. ( 2 marks)

(b) A tourist had US currency made up of
2  onc-hundred dollars

6 fifty dollars
B twenty dollars
3 ten dollars
(i) Calkeulate the TOTAL value of the US currency. ( 2 marks)

“The tourist changed all her money into EC currency.

The exchange rate of the bank is US $1,00 = EC $2.70. The bank also chasges 2% on all

exchange transactions.
(i) Calculate the value of EC currency the tourist received AFTER the bank charges
were deducted. ( 4 marks)
Total 10 marks
GO ON TO THE NEXT PAGE
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6. {a) (i} Using only a pencil, s raler and a pair of compasses, conitruct triangle WYY,
inwhich WX = 7em, W¥ = 5cm and the angle YWY is 90°. (| 4 marks)

(i) Measure and write down the length of the sube X, i 1 mark )

(b} The figure below, not drawn to scale, shows a ladder leaning against a vertical wall.

The ladder is 3.6 metres long and the fisot of the ladder is 2.4 metres away from the
wall

Caleulate, to 2 significant Mgures
(i} the height, in metres, that the lodder reaches up the wall { 2 marks)
{11} the measure of the angle, o, that the ladder makes with the wall. | 3 marks)
Total 10 morks

GO ON TO THE NEXT PAGE
D1 1340200F 2008
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(@)

(b)

Page 7
Bird City and Flower Circle are two parks which are 20 km apart, These parks are
drawn on a map using a scale of 1:500 000.
Calculate. in cm, the distance on the map between the two parks. ( 3 marks)

The figure below, not drawn to scale, shows a quadnilateral JKLM,
Angle MJK =90°, IM=60cm, JK=45cmand KL=35cm.

-
- 6.0 cm > M

€

(i)  Calculate the arca. in cm’, of triangle MJK. ( 2 marks)
The area of the quadrilateral is 26.26 cm®.,

(i)  Calculate the area, in cm’, of triangle KLM. ( 2 marks)
The perimeter of the quadrilateral is 21.5 em.

(n)  Calculate the length, in cm, of LM, ( 3 marks)
Total 10 marks

GO ONTO THE NEXT PAGE
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B An answer sheet is provided for this question.
a) The answer sheet shows triangle POR and itz image POXR after a transformation.
(i} Write down the coordinates of P,  and R. { 1 murk )

i) Describe FULLY the trangformation which maps POR to FQ'R
{ 3marks)

b} Triangle F'O°R” inot drawn) iz an enlargement of triangle P'QVR’ with centre of
enlargement C (0.1} and scale factor 2,

On the answer sheel provided:

(i} Label the centre of enlargement C ((L2) { 1 mark )
(i) Daw and label the riangle PR, the image of P'O°R” after the enlargement.
{ 3 marks)

(e} Copy and complete the statement below:
Area of AFQ'R = SQUEME CEntimEnes

Area of AP TR = seare cenlimelres { 2 marks)

Total 10 marks

9 A angwer sheel is provided for this question,
(a)  The answer sheet shows the line, I, which passes through the points A (~1, -2) and

B(2,4).
{1} Determine the gradient of the line, [, { 2 marks)
(i) Write down the equalion of the line, /. {1 mark )

(b (i) Given that flx) = 3 - 2%, copy wnd complete the table below for=3 £x <2,

x -3 -2 =1 o 1 2
Ax) & 2 -1
{ 2 marks)
(i} On the answer sheet provided and using the same scale and axes, draw the
graphof fxi =3 - P for-35152 {3 marks)
iy Write down the coordinates of the poinis where ihe line, [ and the graph
fix)= 3 — x* intersect. { 2 marks}
Total 10 marks
GO ON TO THE SEXT PAGE
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10. (a) Rohan's mean score in three cricket matches was 55 runs.
(i)  How many runs did he score altogether? ( 1 maork )
After four matches his mean score was 61 runs.

(i)  How many runs did he score in the fourth match? ( 2 marks)

(b)  The pie chart below, not drawn to scale, shows the Saturday moming activities of a
group of 120 children.

Swimming

(i) The sector for soccer is represented by an angle of 150°. Determine the number

of children who play soccer on Saturday momings, ( 3 marks)
(i) Given that 46 children swim on Saturday mornings, calculate the value of x.
( 2 marks)
(i) Determine the probability that a child chosen at random, dances on Saturday
mornings. ( 2 marks)
Total 10 marks
END OF TEST

01134020/F 2008
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LIST OF FORMULAE

Volume of a prism V = Ak where A 15 the anea of a cross-section and 4 is the perpendicular
length.

Volume of cylinder V= me'h where r s the radius of the base and & is the perpendicular height.

Wolwme of & right pyramed V= %A-Frwhcm-"-isﬂmmum’w base: and A i the perpendiculor height.

Circumference C = 2nr where ris the radius of te circke,
Area of a circle A= mr'where ris the radius of the circle.
Area of rapezium A= ; (i + &) h where @ and & are the lengths of the paralle] sides and & is

the perpendicular distance between the paraliel sides.

Roots of quadratic equations  Ifax® + bx + ¢ = 0
then ¢ = -0 % i — dar
In

; ic cati _ opposite side
Trigonometric ratios sinf = hypotense

adjacent side O pparsite:

cos @ Typotenuse

. « Adjacent
an@ = —ﬁpmm s.tdl:
ljacent cide

Ared of tnangle Arca n-Fﬂ..éM where b s the length of the base and & is the
perpendicular height

I
'n
Area of AABC = gvh sin € r..LL

< [

W

Arcaof AABC = sl — alils — By = ¢)

Sine rule

Cosine rule am b 4! - ThecomA

GO ONTO THE NEXT PAGE
OI2340200SPEC 2008
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1. Thenumber2 747 writtento 3significant 6. Whichofthe following scts hasan infinite

figuresis numberofmembens?

(A) 2740 (A) { factors of 20}

B) 2750 (B)  {muitiplcsof20)

©) 274 () {odd numbers between 10 and
D) 275 20)

(D) {primenumberslessthan 20}

2, The number 3754 expressed 1o the nearest

hundred is ltem Treferstothe diagram below.
(A) 3700 v
B) 3750
€ 3800
) 4000
3. 0.045x 107 inscientific notation is
(A)  45x10*
B 45x10°
(€)  45x10
D) 45x107
7. The shaded azea in the Venn diagram
above represents
4 (0.1 +0.001)(0.1-0.01)=
(LY
(A) 00001 ® ¢
®) 0001 © PuUQ
€ 00 ® PnQ

D 00099

Howmuch simple interestisduconaloan

5. Whatisthevalueof S2Vin its si
oualicof s,_?mussmplw of $1200 fortwo years ifthe annual rate of

form? 1
interest is 52 per cent?

w 3 (A)  $12000

21 B) 13200

7 €)  S26400
(B) 3 (D)  $33000
© 7

2
m &

3

GOONTO THE NEXTPAGE
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Inerm 9 retiers to the chart showm below. 12 Seventimesthe productoftwo numbers, o
and b, may be written as

Hate on Fixed Deposits W T
Ta+h
2008 75% % Ta+ b
UMy T.5% ) abak
LB How much more interest would a fixed 13, 2= 13- =6, ten x =
degrosit of 310 000 eam in 2008 than in
20097 Ay -8
| -4
(A) 5 030 () 4
(B} 3 3.00 D} B
() 33000
) F33.00
4, 3or's' s dmat -
10, Comsumplion kes and cusloms dety ane A) Tru'ar®
caleulated as folbows: (B 1 2m'nt
{04 1 2o
Conssmplionenx 208 ol value m Tn'nt
Custom's dury 50%ofvalue
What is the total tax paldl on o ariicle 15, 1 X+l
whichisvaluedat$150.007 « 4
(A) 4500 (ay 2l
B % %000 4
1 SI05.00
D) S12000 (B) %
1. The water suthority charges $10.00 per iy Tx3
mrith foe themeter rent, $25.00 for the first 4
100 litres and 51 .00 for each additional 10 Teal
Iitress. "What ks thes total bill for 230 litres used D
inone month? 4
W s2500
B 535,00 16 How ety litres of veater would a contaner
€y 54000 whose vohane is 36 cm® hold?
D) 55000
(A 0.0}
By 036
) 36
oy 3600

GOON TO THE KEXT PAGE
2340 DSBPEC R
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17. The width of a block of wood with 20,

rectangular cross-sectionis xem. s hewght
is % its width and its length is 4 times its
height. Whatisits volumeincm'?

R«
(A) >
® X
16
D 17
(o)} -
ligm 18 refers to the following trapezium,
£ D m C
Im
4 Sem 1]

18.  ABCDisatraperiumand ADE isatriangle,

Angles B, Cand £ wrerightangles.
Theareaofthetrapezium ABCD is
A Sem?
B) 16em?
© 30em?®
) R2em’

19 Acircularhole withcdiameter 6¢mis cutout
ofacircular picce of card witha diameterof
12 cm. The arcaof the remaining card, in

cm’.is

(A) 6z
(B) 27x
©) 36%
M) 108z

0122401(/SPEC2008

21

The mean of ten numbcers is 58. [fone of
the numbers is 40, whatsthemeanofthe

other nine?

(A) 18

(B) 60

(&) 162

)y 390

liems 21 - 22 refer tothe tzble below which
shows the distribution of the ages of 25
childrennachoir.

Age 1[12]13[14| 15]16

No.ofchildren | 6 [3]| S| 4|43

Whatisthe probability thata child chosen
atrandomis AT LEAST 13 ycarsold?
W %

® =

© 3

o %

GOONTOTHENEXT PAGE
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2. ‘Thesquitonofthelincwhichpasestivough ltem 27 referstothe diagram below.
thepoim(o.z)mdhangmdiemof% is N
A)  yele
Ay » -
(B) y=3+2 A
© y=ix »
3

D) y=ix+2
3 27.  Aplanetravels from point A ona bearing
150" to a point £ 10 km from A. How far

castof A is 57
24, Ifgis afunction such that g(x) = 2+ 1,
which of the following pairs satisfies the (A)  10cos30"
function? (B) 10cos&lr
©) 10 sin 60°
W (-3,-9) (D) 105an 30"
B) (-6,11)
€ 2
D) (13,6) [tem 28 refers to the diagram below.
&
25 What is the gradient of 4 line whach passes
through the points (~4, 3) and (-2, 5)? 4
a4
=} A ] ¢
® 5 ?
1 28 Triangle ABCisan enlargementol tnangle
(&} 3 ADE suchthat
o 4D _AE )
DB EC 2
26,  Thesizesoftheinteriorangles ofapolygon If the area ABC =36 cm’
are x°, 2¢°, 60°, 3x* and 36°. What is the
valueofx? Then the arcaof DECB incm? is
“w Ay 18
B 16 ® 2
© « < 2z
o ™ om
GO ON TO THE NEXT PAGE
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The point F{2, <=3) is rotated about the
origin through an angle of W0 in an ann-
clockwise direction. What ase the co-
ordinates of the image 7

L I
w23
€ (=32
o (3.-2)

Q123401 VSPEC 2008

ltemn 30 refers 1o the triangle POR, in
which angle QFE = %0°, PR = 12 cm
and P = 5¢cm.,

'4

e "

The length of Q8. inem, is

0] 7
[ .}
w13
m 17

IFYOUFINISHBEFORETIMEISCALLED, CHECK YOURWORK ONTHISTEST.

GOON TO THE NEXT PAGE
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LIST OF FORMULAE

Volume of a prism

Volume of cylinder
Volume of a right pyramid
Circumference

Arca of a circle

Area of trapezium

Roots of quadratic equations

Trigonometric ratios

Area of triangle

Sine rule

Cosine rule

01234020/SPEC 2008

Page 2

V = Ak where A is the area of a cross-section and / is the perpendicular

length,

V= 5 h where 7 is the radius of the base and # is the perpendicular height.

Ve ;-MwhmAismemnoﬂlwbosemdhisllnpeqm\dicuhrkigu.

C = 2rr where r is the radius of the circle.

A = rr where r is the radius of the circle.

A= (a+b)hwhere aand b arc the lengths of the parallel sides and A is
the perpendicular distance between the parallel sides.

Ifad + bx + ¢ = 0,
b P
2a

adjacent side
cos® = Typotenuse

e opposite side
a0 = Sdjacent side

then x =

Adjacent

AreaofA=%bh where b is the length of the base and i is the

perpendicular height
Area of AMBC = —;ab sin €

Arca of AMABC = Js(s - a)(s = D) (s =~ &)

whete s = a+vhsc
2

= b RS
sin A sin B sinC

at =0 + @ - 2becosA

1
H
2
b >
13
a £
? A
GO ON TO THE NEXT PAGE
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1. Thenumber2 747 writtento 3significant 6. Whichofthe following sets has an infinite

figuresis numberofmembens?

(A) 2740 (A)  lfactorsof20)

B) 2750 (B) Imultiplesof20)

) 274 (C)  {odd numbers between 10 and
D) 275 20}

(D)  ipnmenumberslessthan 20}
2. Thenumber 3754 expressed 1o the nearest

hundredis ltem T reforstothe diagram below,
(A) 3700 U
B) 3750
€ 3800
D) 4000
3. 0.045x 107 inscientific notation is
(A)  45x10*
(B) 4.5x 107
©  45x10"
D) 45x 107
1 The shaded area in the Venn diagram
above represents
4 (0.1 +0.01){(0,1-001)=
w
(A) 00001 ® ¢
©® ool © Pug@
© 000 D PAQ

O 00099

How much simple interestisduconaloan

5. Whati (225 it si
it Nk of$1200 fortwo years ifthe annual rate of

5020
form?

intarest is 5} per cent?
w 8 (A)  $12000
21 (B) $13200
€  S26400
®) ;’ (D) $33000
© 7
2
m 4
3
GO ON TO THE NEXT PAGE

01234010 SPEC 2008



Item 9 refers to the chart shown below. 12, Seventimesthe productof two numbers, o

and b, may be written as
Rate on Fixed Deposits ) Tab
®) Ta+b
2008 78% ©  Ta+Th
2009 75% D) 49ab
9. How much more interest would a fixed 13, If2(x- 1)« 3 =6, then x =
deposit of $10 000 eam in 2008 than in
20097 w -8
®m) -4
A)  S030 © 4
B) $3.00 m 8
(€  $3000
D) $33.00
14, 3ov'n’ x Q=
10, Consumplion tax and cusloms duty are (A) Tm'n’*
caleulated as follows: B) 12m'n*
© 120
Consumptiontax 20% of value ) Tm'n®
Customn'’s duty 50%of valuc
What is the total tax paid on an article 15, St X1
whichisvalued a1$150.00? i ¢
(A) S 4500 @) =€l
(11)] S 90.00
€ S105.00
®)  $12000 @ 2
1. The water authority charges $10.00 per © Ix=3
month for themeser rent, $25.00 forthe first 4
100 litres and $1.00 for cachadditional 10 Txsl
hitres. Whatisthe total ball for230 litres used D)
inonemonth? 4
A\ $25.00
B) S350 16. How many litresof water would a contamer
©  S4000 whose volume is 36 cm’ hold?
D) §5000
(A) 0.036
B) 0.36
©) 36
D) 3600

GOONTO THENEXT PAGE
01233010 SPEC2008



17

18

19

A

The width of a block of wood with 20,

rectangular cross-sectionis xem. ltsheight
i %itswidlhmdiulenglh 1s4timesits
height. Whatisits volumeincm'?

8
“ &
® X
160
D 17x
©

Ttem 18 refers to the following trapezium,

£ p__dm C

21,
Iem
A Sem 4
ABCDisatrapeziumand ADE isatriangle.
Angles B, Cand £ srenightangles.
Theareaofthetrapezium 4BCDis
(A 8em?®
B) 16eny’
© 30emy?
L e’
22,

Acircularhole withdiameter 6 cmis cutout
ofacircular picce of card with a diameterof
12 ¢, The urcaof the remaining card, in
cm’,is

A) 6
(B) 27z
©) 36x
D) 108n

01234010/SPEC2008

The mean of ten numbers is 58. Ifone of
the numbers is 40, what s themeanofthe
other nine?

(A) 18
B 60
© e
) 5%
Items 21 -22 refer tothe tshle below which

shows the distribution of the ages of 25
childrenmachoir.

Age {1213 (14| 15]16

No.ofchildren | 6 [3] S| 4| 4|3

What is the probability that a child chosen
atrandom is AT LEAST 13 ycarsold?
4
w 25
9
B) %
14
© =
E
o) 25
What is the mode of this distribution?
(A 4
(B) 6
< u
(D) 16
GO ONTOTHE NEXT PAGE
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23, Theequationrofthe lingwhich passes thaough Item 27 refiers to the diagram below.
Imwim{ﬂizlwmlmﬂlﬂ% is N
A) =3
! ¥ _—
By p=Ix+2 A
() p= —I:\' 10
i

M) y=ix+2
3 7. Aplane travels from point 4 ona bearing
1507 bo n point & 10 km from A How far

. . cast of A is 57
24, If g is & function such that glz) = 2+ 1,
which of the fﬂlln:wn'ni ;'nin. salishes the A 10 cos 30°
fumction™ B 10cos 6
A -8 iC) 10sinG0®
-3, = M 10 30°
B (=610
W 652
o (e [ 28 refers o thedingram belave,
]
15 Whatisthe gradient of a line which passes
throwgh the points (=4, ¥ and (-2, $)?
i
(A) 4
-i A - C
m 5 ‘
1 8. TrangledSCisan enlargement of triangle
© 3 ADE such that
o AD _AE 1
op EC 2
2, Thesizesolthe wmrﬂhﬂﬂapﬁlygm 1f the area 4 B = I6.em?
are x?, In®, 60, 3c* and 367, What is the
valueofx? Then the arcaof DECE inemt is
W M A 18
6 w4
i & 7
(18] e () 2
GOON TO THE NEXT PAGE
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29. The point A2, =3) is rotated about the Item 30 refers 10 the triangle POR, in

origin through an angle of %0* in ananu- which angle QPR = 90°, PR = 12 cm
clockwise direction. What ase the co- and PO = 5 cm,
ordinatesof the image P?
P

w32
B (2.3
© (3.2 &
® (-2 2

Q R

30. Thelengthof OR, incm, s

w7
® n
© n
® 7

IFYOUFINISHBEFORETIMEISCALLED,CHECK YOURWORK ONTHISTEST.

GOON TO THE NEXT PAGE
01234010/SPEC2008
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LIST OF FORMULAE

Volume of a prism

Volume of eylinder
Velume of a nght pyramid
Circumference

Amaof acirde

Area of traperium

Roots of quadratic eguations

Trigonomelric ratios

Arca of triangle

Sine ke

Corine mile

0123302V TANUARY/F 2009

Paze 2

V = Altwhere A s the arca of o crosa-acetion and f ix the pependicular
length.

V= nr'h where ris the radius of the dase and i is the perpendicelar beight.
Ve % Ak where A is the arca of the >asc and 1t is the perpendictlar height.

(" = 2ntr where ric the radius of thecircle.

A = mr*where 7 is the radins of the circle.

A= -:- (a = b) h where i and b are the lengths of the parallel sicas and hris
the perpendicular distance between the paralle] sides,

[fad + bx + ¢ =0,

—b & ¥ - dac
then x » ——————————

2a
oppesite side s
sin0 = hypotenuse Opposite
adjacent side )
cos 6 = “hypotenuse Adjacent

opposite side

wn 0 = ayjacent side

1
Arca of 4 = bit where b is the length of the base and fris B

the perpendicaldr helg a o

|
'
: Al
Arcaof 2ABC = sulrsia C 1 1 A
P b —
< >

Amaof LARC - Jic?:—a)t;—_—s.l—(a 7;)

a + b+
where 5 =,—r
2
Q b e
sinA - sinB _ sinC

2 = B+ ? - 2hocorA

GO ON TO THE NEXT PAGE



L (a)

(b)

©

2 (a)

(b)
()
(dy

Page 4

SECTION I
Answer ALL the questions in this section.

All working must be clearly shown.

Calculate the EXACT value of

33
4
L.
36

giving your answer as a fraction ( Smarks)

BDSS means Barbados dollars and ECS means Easiern Caribbean dollars
(i Karen exchimged BDS$2 000.00 and recaved ECS2 700.00. Calcelate the

value of one BDSS in ECS. ( 2marks)
(iiy  If Karen exchanged EC3432.00 for BDSS, calculate the amount ¢f BDSS
which Karen would receive, ( 2marks)

|Assume that the buving and selling rates are the same.|

A credit union pays 8% per annum compound interest on all fixed deposits. A customer
deposiwd $24 000 In an account.  Calculate the TOTAL amount of money in the
account at the end of two vears. ( 4 marks)

Totzal 11 marks

Simplify, expressing your answer as a single fraction

2m  Sm

=L ( 3 marks)
n 3n

If ¢ * b= @~ b.evaluate 5" 2, { 1 mark )
Factorize completely 3x = 6y + x* = 2ay. ( 2marks)
A drinking straw of length 21 emis cut into 3 picoes.
The length of the first piece is x cm.
The accond pices ia 3 em shorter than the first picce,
The third piece = twice as long as the first piece.

(i State, interms of x, the length of EACH of the picces. ( 2marks)
(il Write an expression. in terms of x, 10 represent the sum of the lengths of the

three pieces of drinking straw. ( Tmark)

(1) Hence, calculate the value of x, ( 3marks)

Total 12 marks

GO ON TO THE NEXT PAGE

(0123402(VJANUARY/F 2009



Page 5

3. (2) A scheol has 00 students in Form 5.
54 students study Physical Education.
42 students study Music.
6 students study neither Physical Education nor Music,
x students study both Physical Ecucation and Musiz.

(i} Copy the Venn diagram shown below. ( ITmark )

(in  Show on your Venn diagram the informatioa relating to the students in Form 5.
( Z marks)

(i) Caleulae the number of students whe sualy BOTH Physical Educaion and
Music. ( 2 marks)

(b)  The diagram below, not drawn to scale, shows two straight wires, LJ and NK,
supporting a vertical pole, MJ. IMN is a straight Ene on the horizontal plane. Angle
JML =907, angle KNM = 30°, LJ= 13 m, LM = 5 m and KN = 10 m.

J
I2m K
10 m
[ L
L Sm M N
Calculate, in metres. the length of
(1 MK ( 3marks)
(11} JK. { 3marks)
1otal 12 marks
GO ON TO THE NEXT PAGE

01234020/ JANUARYF 2009



Page 6

4, The diagram below represents the graph of a straight hine which passes through the >oints P

and C.
A
6
8 / —
ke
3 4F
2
/
A
‘ Q
< ‘ -3 /- <1 0 1 2 P 4 t"
i -1
4
|
T -2
| v
(a) State the coordinates of 2 and Q. ({ 2marks)
(L] Doiesuiue
(i) the gradient of the line segment FQ ( 2marks)
(i)  the equation of the line segment PQ. ( Zmarks)

) The point (8. ¢) lies on e line segment PQ. Dete'mine the value of 7. ( 2marks)
The Ine segment, AB. is perpendicular to PQ, and passes through (6, 2).
(d)  Determine the equation of AB in the form y = mx +c. ( 3marks)

Total 11 marks

GO ONTO THE NEX™ PAGE
01234020/JANUARY/F 2009
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s A company makes cereal boxes in the shape of a right prism.

[

i T
0 i
i :
! |
! |
i '] 36m
i '
i '
: '
' i
| .

> '

4_.-"8'0!1

25 em

EACH large box has dimensions 25 em by 8 cm by 36 cm.

(a)
(h)

<)

Calculate the volume in cubic centimetres, of ONE large cereal box. ( 2 marks)
Caleulate the total surface area of ONE large cereal box. ( 4 marks)

The cereal from ONE large box can exactly fill six small boxes, each of equal volume.
(1) Calculate the volume of ONE small cereal box. ( 2marks)

(i) If the height of a small box is 20 cm, list TWO different pairs of vaiues which
the company can use for the length and width of a small box. { 2 marks)

Total 1( marks

The dizgram below, not drawn to scale, shows recaangle PURS with PU = 7.0 cm and
QR =5.5cm,

5 R
. | |
55 cm
= [5]
P 7.0 em Q

Using a ruler, a pencil and a pair of compasses enly, construct the rectangle.
( G marks)

GO ON TO THE NEXT PAGE
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An answer sheel is provided for this question.
(hy  Thediagram helow shows three triangles labhelled 7. M and V.

8y |

5

., /

GO ON TO THE NEXTPAGE
01234020/JANUARY/F 2009
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I i« mapped onto M by 7 translation,

X
(b)) Suaie, ln the form ( ) . the vector which represenes ihe transiion.

( 2 marks)
(i) L is mapped onta NV by an enlargement:

a) Find and label on your answer sheet the point G. the centre of the
enlargement, Show your method dearly,

b) State the coordinates of G.

c) State the scale factor of the enlargement. ( 4marks)
Total 12 marks
GO ON TO THE NEXT PAGE
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7. The tzble below shows the distribution of marks on a test for a group of 70 students.

(a)

()

©)

(d)

Mark Frequency Cumulative
Frequency
1-10 2 2
11-20 $ o}
21 -30 9 16
31 -40 4
41 - 350 16
51 -60 12
61 —70 8
71380 4 70

Copy and complete the table to show the cumulative frequency for the distribution.
( Zmarks)

(i)  Using a scale of 1 cm to represent 5 marks on the horizontal agis and 1 cm
to represent 5 stadents on the vertical axis, draw the cumulative frequency
curve for the scomrs. { Smarks)

(i)  What assumptios have you made in drawing your curve through the poimt
(0.09? ( Imark)

The pass mark for tie wa s 47, Use your graph w dewennine the nunber ol swudents
who passed the test. ( 2marks)

What is the probability that a studen chosen atrandom had a mark less than orrqualto
307 ( 2marks)

Total 12marks

GO ONTO THE NEXT PAGE
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8. An arswer sheet is provided for this question.
The Gzwe beluw ahuws the Gt fuee diagoams in a sequence. Bach diggram is mede up of dots
connested by line segments. In each diagram, there are o dots and [ line segments.
d ' ad d -
' b " A
i - ¥
H-H 3N &S p as 4 & ‘e +
2N T T p 53 T T
o nR. i 1
1 1
1 'l 3 s
= EET=s cEmEe o zEs ~Fr+ T == T >
i T I3 14 18§ Y !
— . - — - - :

On the answer sheet provided:

(a) Draw the fourth diagramin the sequence, ( Zmiarks)
() Complete the @ble dy inwrting the missing values a the rows marked (1) and 1ii).
No. of dots Pattern connecting. Na of line segments
d land d {
5 2X5-4 ]
8 28 4 12
1 2% 11 -4 18
(1) 62 ( ) ( ) ( 2 marks)
(i1) ( ) ( ) 180 ( 2marks)
(¢) (i)  How many dots e in the sixth diagram of the sequence? ( Imark)
(i)  How many line segmeats are in the seventh diagram of the sequence?
( 1mark)
(ii1) Write the rule which shows how | is related 1o d, { 2 marks)

0123402Z0JARUARY/F 2009

Total 10 marks

GO ONTO THE NEXTPAGE
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SECTION 1T
Ansver TWO questions in this section.

ALGEBRA AND RELATIONS, FUNCTIONS AND GRAFHS

9. (a) Make ¢ the subject of the formula
£ = ﬁ- ( 3 marks)
2 \i 2

(b) (i)  Express the functon fix) = 207 — 4x — 13 in the form fx) =a(x + h)* - k.

( 3 marks)
Henze, or otherwise. determine
(ii)  the values of x at which the graph cuts the xaxis ( 4 marks)
(iit) the interval for which fiv) < 0 ( 2 marks)
(iv) the minimum valwe of f{x) ( I mark )
(v) the value of x at which flx) is a minimum. ( 2 marks)

Total 15 marks
GO ON TO THE NEXT PAGE
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10. (2) Two functions are defined as follows:

fix=x=3
gix—=x" -1

(iy  Calculate f(6). ( ITmark)
(i) Find (). ( 1mark)
(iiiy ~ Show that fe (2)=Ffg (-2)=0. ( 3marks)

() Ananswer sheet Is provided for this question.

The distance-time graph below describes the joumey o6 & ain belwesin 1Vo waln
stations, A and B. Answer the questions bzlow on the answer sheet.

A " =
Distance ,
inlun II 4 ) -
, 5
120 ! ! | ,;._
| |
5 l
|
BN |

- V—

0 2) 40 60 80 100 120
Time in minutes
(iy  Forhow many minutes was the train at rest at B? ( 1mark)

(i)  Determine the average speed of the tran, in knvh, on its journey from A to B.
( 2 marks)

The train continued its journey away from stations A and B 10 another station C, which
is 50 km from B, The average speed on this journcy was 60 k.

(1 Calculate the time, in minutes. taken for the train to travel from B o C.

( 2 marks)
(iv)  Onyour answer sheet, draw the ine segment which describes the journey of
the train from B to C. ( 3marks)
Total 15 marks
GO ON TO THE NEXT PAGE
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11. (&) (i)

GEOMETRY AND TRIGONOMETRY

|
y=—tanx, for 10° £ x = 60°,
2

Copy and complete the table for the graph of

10°

20°

JF

013

0.60

087

Page 14

( I mark)

(il Using ascale of 2 cm 10 represent 10° (10 degrees) on the horizontal axis and
10 ¢m to represent 1 unit on the vertical axis, plot the values from he table

and draw a smooth curve through your points.

(iii)  Use your graph to estimate the value of x when y = (.7,

( 4marks)

( 1 mark )

(b)  The diagram below, not drawn to scale, shows a circle with centre, 0.
24 and 20 are angens w the clrcle, ad agle ALs = 5%,

Calculate, giving reasons for your answer, the size of EACH of the following angles:

(i) ZLOAE
(i)  ZADB
(i) ZLACB
(ivi  ZADB

01234020/ JANUARY/F 2009

( 2 marks)
( 3 marks)
( 2 marks)
( 2 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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(a) On the diagram below, not drawn to scale, TU = 8 m, TW =10 m, YW =11 m,

angle UTW = 60" and angle WUV = 40°.

U

IIm

Calculate
(i)  the kngth of UW ( 2marks)
(ii)  the size of the angle UVW ( 2marks)
(iii) the grea of triangle TUW ( 2marks)
GO ON TO THE NEXT PAGE
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In this question use = 2_,—2 and assume that the earth is 4 sphere of radius 6 370 km.

(h) ‘The diagram below, not drawn to scale, represeats the surface of the earth. The points
N and § represent the North and South Poles respectively. The Equator and Greenwich
Meridian are labelled. The following are also shown on the diagram but they are not
labelled:

. circles of latitude 30°N and 20°S

. circle of longitude 40° E.

Sheridao
A e S T
=

N/

S

(i)  Copy the diagram and label it to show

2) circles of latitude 30°N and 20°S

b} circle of longitude 40° E

c) the point P {30°N, 40°E). ( 5 marks)
(i) The position of the point Qis 20° S and 40° E.

Calculate, correct to 3 significant figures.

a) the SHORTEST distance frem F to () measured along the common
circle of longinude ( 2 marks)

b} the radius of the circle of latitude on which Q lies. ( 2 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
01234020/ JANUARY/F 2000
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YECTORS AND MATRICES

- -
13, The diagram below shows position vectors OP and 00.

i t
w3 -
Oty
%) HHP -
ue : l
Al i
Y g, e e ymam :if
R 17
x)
(z)  Write as a column vector, in the form [y)
_’
i OF ( 1 mark )
-
) 0Od ( 1mark )
(b) The peint R has coordinates (8, 9).
.4 X
(i)  Express OR as avector in the form 5 ( Zmarks)
v
— -
(1i) Using a vector method, show that OF is parallel to R, ( 1 mark)
-3
(1)  Determme the magnitude of the vector PR, ( Zmarks)
(<) The point § has coordinates (a, &).
—)
(i)  Write OS as a column vector, in terms of @ and b. ( Zmarks)

- =
(i)  Given that QS = OP, calculate the value of ¢ and the value of . ( > marks)
(iii) Using a vector method, show that QPSQ is a parallelogram. ( 3 marks)

Total 15marks

GO ON TO THE NEXT PAGE
01234020/JANUARY'F 2009
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i 2 =S
4. ) Calculate the matrix procuct 3AB, where A = [ 5 ]] and B = ( )

2. 5
( 3marks)
(b The diagram below, not drawn to scale, shows a triangle, ABC whese coordinates are
stated.
'
A(L2)
B(LD C2,Dn
—- ) o

Triangle ABC undergoes two successive transformations, V followed by W, where
va[2 %) mawa|" 0)
N 2 “Lo)

(i) Swate the effect of Von triangle ABC. ( 2marks)

(ii)  Determine the 2 x 2 matrix that represents the combined transformation of V
followed by W. ( 3marks)

(iii)  Using your matrit in (b) (ii), determine the coordinates of the image of riangle
ABC under this cxmbined transformation. ( 3marks)
() (1) Write the following simultaneous equations in the form AX = 8 where A,

X and B are matrices:

Hx + 0y =0
Ox 4+ Sy =7 ( 2Zmarks)

(ii) Hence, write the soluvon for .y and y as a product of two matrices.
( Zmarks)

Total 15marks

END OF TEST

01234020/JANUARY/F 2000
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Page 2

V = Ak where 4 is the area of a cross-section and 4 is the perpendicular
length.

V=rr"h where ris the radius of the base and k is the perpendicular height.
Ve ;—Ah where A is the arca of the base and & is the perpendicular height. ™
C = 2nr where r is the radius of the circke. "

A = 7 where »is the radius of the circle.

A= %(o + b) h where @ and b are the lengths of the parallel sides and /it is
the perpendicular distance between the parallel sides,

Ifax* + bx + ¢ = 0,

—b +Jb* - 4ac

then x =
2a
s opposite side
sinf ="} nuse o>
ypole Opposite

adjacent side 8
cosd = hypotecnusc Adjacent

opposile side
an @ = 2 ijacent side

Area of & = bk where b is the length of the base and his B

the perpendicular height % 15
1 c
Area of MBC = tabsin C b Al
] \A
o~ b e
Area of MBC = \[s(s - ajs - bXs — c)
I a0 ]
2
a b c b
sinA = sinB T sinC
a® = b® + ¢ = 2bccos A
GO ON TO THE NEXT PAGE




1. (@)
(b)

2. (a)
(bl

Page 3

SECTION I
Answer ALL the questions in this section.
All working must be dearly shown.
Using a calculator. or otherwise, calealate the EXACT value of

i
224-1-

 ——_—t
3

gIving your answer as a common fraguen ( 3 maurks)

i J(o.ozsﬁ J
25

giving your aaswes in standard form. ( 3 marks)

The basic wage camed by a truck driver for & 4)-hour week is $560.00.
(i) Calculate hishourly rate. ( 1 mark)
For overtime work, the driver is paid one and ahalf times the basic bourly rate.

(i) Calculawe hisovertime wage for 10 hows of ovetime, ( 2 marks)

(i) Caleulate the TOTAL wages earned by the truck driver for a 55-hour week.
( 3 morks)
Totzl 12 marks

Factorise completely

@) 2axr +3ay — 2by - 3by ( 2 marks)
(i) S5x* -2 ( 2 marks)
(i) 3xF+4x—-13 ( 2 marks)

One packet of biscuit cosis Sx and one cup of e cream costs Sy.

One packet of bisouis amd two cups Of ive cruun wost 38.00, while duee packhas uf
biscuits and ¢ne cup of ice cream cost $3.00.

(i) Write a pair of simaltaneous aquatiors in x and » to represert the given
informanon sove. { 2 marks)

(ii) Solve the equations obtzined in (h) {i) above to find the cost of one packet
of biszuits and the cost of one cup of ice cream. ( 4 marks)

Totzl 12 marks

GO ON TO THE NEXT PAGE

01234020/ 2009
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3. (&) In a survey of 50 students,

23 owned cellular phones

|8 owned digital carreras

x owrned ccllular phoacs and digital camerms
2x owned neitha,

Let C represent the set of students in the survey who owned cellular phonas, and 1 the
set of students who owred digital cameras,

(i)  Copy and ccmplete the Venn diagram bdelow to mpresent the information
obtaired from the survey.

— T

o D

K /

( 2 marks)
(i) Wilte an expiession in x for the TOTAL number of ssudents in the survey,

( 1 mark)
(iii) Calkulat the value of x. ( 2 marks)

(h)  The diagram below. not drawn to seale. shows @ rhombus, PQRS. with the diagonal
PR = fi cm, and the angle RPQ = 60°

Q

S

(i) Using a ruler, a pencil, and a pair of compasses, constuct the thombus PORS
ccurately. ( 4 marks)

(1)  Join Q5. Meswre and state, in contimeres, the length of 98, ( 2 marks)
Total 11 marks

GO ON TO THE NEXT PAGE
01234020/F 2002



4. (@)  The wble below shovs two readings taken from an aircrafl’s flight record
Timo Dictonce Travellod
(km)
(8:55 057
9:07 1083

For the period of time between the two readings, caleulate

(i) the distance travelled in kilomemes

(ii] the average speed of the aircraft in ke,

(bl The map shown below is drawn to a scale of 1:30 000.

-]

Pige 5

( 1 murk)

( 3 marks)

@) Mensure and state, in centimetres, the distnce on the map fram L 0 M along a

straight line.

(1) Calculate the actual distance, in kilomeres, from L to M.

( 2 marks)

( 2 marks)

(i1i) The actual dstance between two pont 15 4.5 km. Calculate th2 number of
centimetres that should be used to represent this distance on the map.

D1234020/F 2009

( 3 marks)

Totel 11 marks

GO ON TO THE MEXT PAGE
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S, (a) Given that fix) = 2x - 5 and g(x) = x* = 31, calculate the value of
iy A2 ( 1 mark )
(i) gl { 2 marks)
(i) 'O { 2 marks)
(b)  Giventhaty=x"+2x-3
(i)  Copy and complete the table below.

e | ] = |=2] a2

y s | Al 4| A L5
{ 2 marks)

(1) Using ascale of 2 cm to represent 1 unit on the x-axis and 1 ¢cm to represent
1 unit on the y-axis, draw the graph of y = x* + 2x -3 for -4 Sx 52,

01234020/F 2009

{ S marks)

Total 12 marks

GO ON TO THE NEXT PAGE
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6. The diagram below shows triangles A, B and 1. The liae y = x i also shawn.

IETEEE

7
()
DL ]
]
1
; - 1]
b ek
- { A
a4
1 mE
SE 4R R R A 1 P 2 50 3 1T 4 [T S € R T x
% T 3
T
=
2
T
¥ = x{ L B
A -
=
f e
(a) Describe, FULLY, tle single transformation which maps wriangle A onto
@) trizngle D ( 3 marks)
(11) triengle B. ( 3 marks)
(b) State the courdinate: of the vertices of twrhangle C, the image of wangle A after a
reflection in the lioe Y =x. { 4 marks)
Totzl 10 marks
GO ON TO THE MEXT PAGE

01234020/F 2009



Ananswer sheet is provided for this guestion.

Page 8

The tablc below shows the ling, to the nearcst minute, dat 80 sdends waited to be served at a

SChool's canteen

Waiting Time Cumulative
(minutes) No. of Students Frequency
1-5 4 4
6~ 10 /3 1!
I1-15 11 22
16 -20 18
21-25 22
26-30 10
1 -35 5
36 - 40 3
(@) Copy and complete tre tabie, showing the cumuative frequency. ( 2 murks)
(b)  On the answer sheet provided, use the valies from your table to complkte the
cumulative frequency curve. ( 4 marks)
(&) Use your graph fron (b) above to estimate
(i)  the median for the data ( 2 marks)
(ii)  the number of students who waitec for so more than 20 minutes
( 2 marks)

(iii)  the probability that a student, chosen atrandom from the group, valied for no
more than 17 minutes,

01234020/F 2009

({ 2 muarks)

Totsl 12 marks

GO ON TO THE NEXT PAGE



8. Axn answer sheet is provided for this question.

The drawings below show the first three diagrams in a ssquence. Each diagram in he sequence
IS ablamed by Qrawing a L-unil square on each Side Wat forms e perimeter of e previous

diggram.
For example, Diagram 2 is obtaired by drawing a 1-unit square on esch of the ‘our sides of
Diagram 1.
Diageam T {7 Diagram- u 1 +HDiagram | )
1 e s " ¥ 3 !
.
= =
1
Ouw the answer sheet proviced:
{a) Draw Diagram 4 in the sequencs. ( 2 marks)
(b]  Complese the table by inserting the appropriate vaiues at the rows marged (1), (11) and
(iii). ( 8 marks)
Total 10 marks
GO ON TOC THE NEXT PAGE

1234020/F 2009



9. (a)

(&)

c)

(d)

(e)

Pape 10

SECTIONII
Answea' TWO guestions in thissection.

RELATIONS, FUNCIIONS AND GRAPHS

Solve the pair of simeltaneous equations

y=4 - 2x
=22 - 3¢ + 1. ( 4 marks)
Cxpress 22 — 2x 4 1 in the form a(x 1 &)2 | & where a, 4 ond % arc real numbare.
( 3 marks)

Using your answer fom (b) gbove, or otherwisz, calculate

(i)  the minimumvalue of 2 - 3x + 1 ( 1 mark )
(i) the value of xfor which the minimum cocurs, ( 1 mark)
Sketch the graph of y=2x* —3x+ 1, clearly showing
- the coordinats of the minimum point
- the value of tie y-intercept
- the values of © where the graph cuts the x-axis. ( 4 marks)
Sketch on your grapa of y = 2r* - 3x + |, the line which Intersecss the curve at the
values of x and y calculated in (a) above, ( 2 marks)

Totzl 15 marks

GO ON TO THE NEXT PAGE

D12340200F 2009
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10, (@) The owner of a shop wishes o buy x guitacs and y violins, To satisfy the danands of
his customers. the pumber of violins must be less than or equal 1o the pumber of guitars.

(1)  Write an inequality to represent this infcematon. ( 1 mark )

The cost of one guitar is $150 and the cost of one violin is $300. He hes §4 500 to
spend on the purchase of these instruments.

{(ii)  Write an inequality to represent this infeemation. ( 2 marks)
To get a good bargain, the owner of the shop must buy at least § vialing
Cika)y Wiite aus inequality to roprescat this infoomation. ( 1 mark)
®) (i)  Usingascale > Z cm onthe horizontalaxis to represent § guitars, and 2 em

on the vertical axis to represent § violins, draw the grephs of the lines
associated wifa the THREE irequalities written in (a) (1), (1) and (11i) above,

( 4 marks)
{ii)  Shade the regon on your graph that satisfies all THREE inequalities.

( 1mark)
(#1)  State the coordinates of the vertices of the shaded region. ( 2 marks)

() The ownzr of the shop sells the instruments to make a profit of $60 on cach guitar and
$100 on cach violin.

(1)  Express the TOTAL profit in temms of xand y. ( 1 mark)
(i1)  Calculate the maximum profit, ( 3 marks)
Total 15 marks
GO ON TO THE NEXT PAGE

01234020/F 2009
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GEOMETRY AND TRIGONOMETRY

11. (a) The diagram below, not drawn to scale, shows a circle, centre O. The line DCE iz a
tangent to the circle. Aagle ACL ~ 48% and anjle OCD —26°.

Calculate:

iy  ZABC
G  zZ40C
au) ZBCD
(iv)  ZBAC
(v} ZLOACT
(vi) Z0AB

01234020/F 2009

D

( 1mark )
( T mark )
( 1 mark )
( 1mark)
{ Tmark)

 Tmark)

GO ON TO THE REXT PAGE
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(bl The dizgram below, not drawn to scale, €ows the pesitions of tvo hurricane
tracking stations, P md O, relative to a poaint 0. P is on 2 hearing of (25° from O
and OP = 400 km. ¢ i on abearing of 080° fiom P and P =700 km.

AN
I
g L/—'Q
| F
| 5 B
| -~
] | -
| | ~
| | -~
| | -
| | L
' 15
' |
|

(1)  Copy the dizggram above, On your diagram label the angles that show the
bearings of 025° and 080", ( 2 marks)

(i Calculae
)] <OPQ
b) the leagth, to the nearest kilometre, of OQ
) the bearing of @ from 0. ( 7 marks)

oLl 1D Marks

GO ON TO THE NEXT PAGE
01234020F 2009
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12, In this question, use T = %, and assume that the earth is a sphere of radius 6370 km.

The diagram below, not drawn to scale, shows a sketch of the earth with the North and
South Poles labelled N and S respectively.

S

Arcs representing circles of longitude 33°E and 15°W, and circles of latitude 0° and 60°N are
drawn but not labelled

(a) Copy the sketch and

(i)

(1)

label the arc which represents:

a) 60°N
b} 35°E ( 2 marks)
insert the poinls:

2) J(60°N, 35°E)
b) K (60°N, 15°W) ( 2 marks)

(b) Calculate, to the nearest kilometre, the SHORTEST distance from

(i)

(1)

J to the North Pole measured along the common circle of longitude
( 3 marks)

J to K measured along the commaon circle of latitude. ( 4 marks)

(c) A point H is located 2(N12 km due south of K along the common circle of longitude.

Calculate the latitude of /. ( 4 marks)

01234020/F 2009

Total 15 marks

GO ON TO THE NEXT PAGE
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VECTORS AND MATRICES

— = - 4
12. (a) The points A and B Fave position vectars (14 =[ 5) and 0R=(2] where () is the

arigin (0,0). The point G lics o the line AZ such that AG = %AB.

xr
Express in the form [))
- -
(i) the vectars A and AG ( 4 marks)
¢
(i1) the position vector OG . ( 2 marks)

(b)  In the diagram below, not drawn to scale, B Is the midpoint of OX, C is the
nidpoint of A, and [ is such that OD = 2DA. The veciors a and b are such that

- )
0OA =3aand OF =b.

A
D,
C
é %
{i) Write in terms of aand b:
..-)
a) AB
-3
b) AC
-
c) DC
-y
d) DX | 6 marks)
(it)  State TWO geomelrical relationships beween DX and DC. | 2 marks)
(iii)  Stare ONE geametriczl relationship between the points D, C, and Y.
( 1 mark)
Tota 15 marks
GO DN TO THE NZXT PAGE

(1234020/7 2009



14,

(a,

(b

(c

The value of the determinant of M =[

Page 16

x

x 4) .,
stlB.

3 x

Calculare the values of' x, {4 marks)

=1 0
The transformation £ is represented by the marrix ( ) -

¢ 1

(0
The vansformation & is represented by the matrix ( ) :

(6]

(i)

-1 0

a b
Write @ sinzle matrix. in the form (c‘ ) to represent tle combined

d
transformation S followed by R. ( 2marks)

Caleulate the image of the point (3, -2} under the combined transformation in
(b) (i) above. ( 3marks)

3 -1
The matrix N=( )

(@

(ii)

2: i3

Determine the inverse matrix of N. | 2 marks)
Henee, calculate the value of 2 and the value of y for which

3x - y=35
X + 3y =4 | 4marks)

Total 15 marks

END OF TEST

O1234G20/F 2009
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Volume of a prism

Volume of a right pyramid

Circumference

Area of a circle

Area of trapezium

Roots of quadratic cquations

Trigonometric ratios

Area of triangle

Area of sector

Length of Arc

01134020/F 2009

Page 2

LIST OF FORMULAE

V = Ah where A is the area of a cross-section and k is the perpendicular
length,

V= %Ah where A is the area of the base and & is the perpendicular height.
C = 2mr where r is the radius of the circle.

A = mriwhere ris the radius of the circle.

A-%(a+b)hwhereumdbared)elengthsofﬂ)e —a—>

paralle] sides and # is the perpendicular distance between
the paralie] sides.

o G

Ifal® + bx = ¢ = 0,

~

then x = —b % Vb*—dac
2a

ol - opposite side
hypotenuse

Opposite

ST adjacent side 9
hypotenuse Adjacent

opposite side
- adjacent side

AnaolA:%bhwhcmb is the length of the base and & is the
perpendicular height

Pt © 2
Area 360 X nr

where a is measured in degrees.

a
Arc length = 360 X 2nr

GO ON TO THE NEXT PAGE




Page 3

SECTIONT
All working must be clearly shown
(a) Calculate the EXACT value of
1 5
%=%
1
%

( 3 marks)
(b) A wable shows the following rate of exchange.
LUS $L.00 = IM$70.50 |
Convert JM 32000 toUS §, giving your answer 1o two decimal places. (3 marks)
(c) The mean (average) mass of the 11 men on the West Indies cricket team i3 70 kg.
(i)

Calculate the TOTAL mass, in kilograns, of the eleven-member tzam.
The captain of the eem weighs 90 kg,
{ii)

Calculate the mean (sverage) mass of the other 10 members of the team.

{ 4 marks)
Totz] 10 marks
2. (a) Simpiify
85 x 32
T2 ( 3 marks)
(b)  Ifm=3and n=-4, calculate the value of mn +n* ( 3 marks)
() Sohre the equation
%—x -1= -;- g
{ 4 marks)
Totel 10 marks
011340208 2009
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3. (a) A compeny buys calalators for $70.00 each and sells them for $110.00 exch.
(i)  Calculate the profit made by selling one calcularor. ( 1 mark )

(i)  Express youranswer in (i) above as & parcentage of the cost price,
( 2 marks)

(iii) The company offers 18% discount on the calculators to siudents, as shown in
the advertisement below.

SPECTAL OFFER FOR STUDENTS
18% DISCOUNT ON CALCULATORS

A student bought ONE calculater.

Calculate
a) the dixcount on the purchas:
b) the price paid for the caleulator. ( 4 marks)

(b) A customer can duy @ stove on hire purchase by making a down paymenr of $500.00
and repaying the balaxcc in 24 cqual monthly instalments.

IJ the TOTAL cest of the siove on hire purchase is $4 064,00, calculate the amount of
EACH monthly instalnent, { 3 marks)

Total 10 marks

GO ON TOTHE NEXT PAGE
0L 134020/F 2009
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(@)

(&)

(a)

@)

Page 5

Solve forxand y:

- y=35
2+ 5y =9 | 5 marks)

Amber was paid Sx for a baby-sitting job. Pearl was paid $24.00 MORE than Amber,

(i)  Write an expression in x to represent theamount of money pad o Pearl,
\ 1mark )

(i)  The TOTAL zmount of money paié to Amber and Pearl was $84.00.
a) Write an cquation in x to represeat this information,
b Deternine the valuc of & | 4 marks)

Total 10 marks

Kurt 1avested $5000 in a Savings Account at 1 Credit Union at 8% sinmple interest
par anaum.

Calculate
(1)  Ue inierest eamea at e end oI I8 Monns , 2 marks)
(i) the amount of time that is required to cam $2000 in interest, | 2 marks)

“The table below shows Mr, John's electricity bill for the month of May.
Calculate the missing values at (i), (ii), (ii1), (1v) (¥} and (vi).

Previous Reading Present Reading KWh Used
(i) kWh 5129 kWh 216
Fixed Charge $25.00
Erergy Charge $1.05 (i) s
per kWh
Fuel Charge $0.35 (i)
per kWh
Tutal Chiarge (iv)
5% Discount for o)
Early Payment
Net Amount Due (vi)
| 6 marks)
Total 10 marks
GO ON TO THE NEXT PAGE

01134020/F 2009
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6. The diagram below, not dravn to scale, shows a guadrilateral KZASN.

(a)

(v)

()
(3]

K

N M

Using a pendl, a ruler and a protractor orly, draw accurately the quadrilsteral

KLMN such that.

KN=MN=6¢cm
ZKNM = ZNKL =9¢0°
KL =10¢cm
Measure and state

(1)  the length of LM

(ii)  the size of angle NML.

Staw ONE reason why KL is parallel o NM,

What type of quadrilaeral ls XLMN?

01134020/F 2009

( 5 marks)

( 2 marks)
( 2 marks)
( 1 mark)

‘T'otal 10 marks

GO ON TO THE NEXT PAGE
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7. The diagram below, not drawn to seale, shows = field, ARCO, whose boundaries are an arc
ABC and two radii OA and OC of a circle.

22
Use ==
(a) Calculate
(i) thecircumference of the complete circle ARCD ( 2 marks)
(ii)  thelength of hie minor acc ADC [ 2 marks)
(iii) the perimeter of the closed ficld ABCO. [ 3 marks)

An athlete kes 1 minuie and 30 seconds to run arouad the entire closed fizld, ABCO.
(b)  Calculate the speed of the sthlete in ms™, | 3 marks)

Total 10 marks

GO ONTO THE NEXT PAGE
O1134020/F 2009
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8. Ananswer sheet is provided for this question.

The graph below shows rectangle ABCD and its image A’8°C'D'.

1 : A’ 3 y' - 4 + »> -
- T
6 -
1 i
3 .
. 5
- i ] -
! 1 " 31
= ™ AT B
¢ "
T
T -+
- 3 - —~
18 A T
: ~
11! T ‘
2 1 -
1
1 4
b ! ! -
: ) - + ;
- - .t % Pe. -
1 2 1
N 3 $ -
¢ $ t % x|
- [E—— = = = = ’
PR3 T s O CED Y 1 2 FH 3 e 4 S FrH 6 1 7 e 8 I
f 3 : l : i i
T 2 4 1
1 I 1
A B - 1
T 2
- -
1 ! | 1
| 44 !
+ i Hr s
T H bt i
T al
—+-4
1 e Wi 2
: 5
n C33I3
.|
4 LIS 3 T
& T
- -6 * ‘
1 L3 ™
- L] : — T -
1 T
(a) Write down the coordinates of A and A", | 2 marks)

()  Describe FULLY the transformation which maps ABCD onto A'B'C'D’. | 3 marks)

()  Onthe answer sheet provided. draw and label A”B"C"D", the image of A"8'C°D" after
areflectiopninthe line x = 5. I 5 marks)

Tota! 10 marks

GO ON TO THE NZXT PAGE
01134020/7 2009
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9. (0) The diagram below showe the graph of the function y = 2%,
: Sias f '
>
}ﬂ :
[ - -
: 1 : :
11 E ' J: T
{4+ = s ;
-3 -3 -1 2 L
Using the graph, stat: the value of
(i) ywhenx=-1
(il) axwheny=3. | 2 marks)
(b) A straight line passes hrough the points A (0, 3)ard B (2. 5).
Determine
(i)  the gradient of the line scgmeat AB | 2 marks)
(i) the equation o the fine segment AZ | 2 marks)
(iii) the coordinutes of the pont where A8 cuts the x axis 2 marks)

(iv)  the equation of the line which Is perpendicular © AB, and passes hrough the

origin.

| 2 marks)

Total 10 marks

GO ON TO THE NEXT FAGE

01134020/F 2009
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The histogram below shows he ages of the siudents in a Computer Club.

Page 10

Ages of Students in the Computer Club

16

//////

Yt

W
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N
)

G

v,

Y a

i

071,

o
///////7//////////

R

z 10

§
N7,
Vi

Eeven

Twelve

Thirteen  Fourteen
Age In years

Fifteen

(a) Copy and complete the frequeacy table below to represent the data sxown in the

histogram.
Age (years) 10 i1 12 13 14 15
Freguency 12 10 5 8

(b)  How many stadents we members of the Compuer Club?

) Calculatz the mean age of the students in the Computer Club,

{ 2 macks)

( 2 marks)

( 3 marks)

Javed is a member of the Computer Club. There are 14 students in the club who are older than

heis.

() How old is Javed?

(1 mark)

{€) Calculats the probatility that a studeat chosen at rendom i twelve years old or

younger.

END OF TEST

( 2 marks)

Total 10 marks

D1131020/F 2009
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V" = Ah where A is the area of a cross-section and /i is the perpendicular

length.

V'=mr'h where r is the radius of the base and A Is the perpendicular height.
V= %Ah where A is the area of the base and / Is the perpendicular height,
= 2xr where » is the radius of the circle.

A = w'where ris the radius of the circle.

- % (e + &) kr where a and b are the lengths of the parallel sides and fr is
the perpendicular distance between the parallel sides.

[fax? + bx + ¢ = D,

then x = —b¥N¥ -dac

2a
g = Jppositeside
sin - g:gtenuse
adjacent side Opposite
Cos G = i i
hypotenuse

Adjacent

tan 6 = opposite side
adjacent side

Areaof & = ;— bl where b is the length of the base and /i is the
perpendicular height
Area of ABC = %absm('

Area of ABC = fs (3=a) (5-8) (3—¢) B
where s = atbte
a b c , >

sind  smB  sinC

a - b0+ ¢t - 2bccos A

GO ON TO THE NEXT PAGE
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Page 3
SECTION 1

Answer ALL the questions in this section.
All working must be clearly shown,

Using a calculator, or atherwise, calculate the exact value of

2.76
LR}

+ AT, [ 5 marks)

In a certain company, a salesman is paid a fixed salary of $3 140 per month plus an
anmual commission of 2% on the TOTAL value of cors sold for the vear. If the salesman
sold cars valued at $720 000 in 2009, caleulate

(i} his fixed salary for the yvear {1 mark )
{ii) the amount he received in commission for the year {1 mark )
{iii} hiz TOTAL income for the year. {1 mark )

The ingredients for making pancakes are shown in the diagram below.

Ingredients for making 8 pancakes

1 cups pancake mix
13 cups milk
(i) Fyan wishes to make 12 pancakes using the instructions given above. Caloulate
the number of cups of pancake mix ke must use. { 2 marks)

) Melsha used 5 cups of milk to make pancakes using the same Instructions. How
many pancakes did she make? { 3 marks)

Total 11 marks

GO OM TO THE NEXT PAGE

0123402 W JANUARYSF 2010
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Giventhata =6, b =—4 and ¢ = 8, calculate the value of

Page 4

3 (st
Smmphfy the expression:
@ 3G-3) +4x+2) ( 2 marks)
@ 4 x X ( 3 marks)
6x*
(1) Solve the mequality
x-3 = 3x-7. ( 3 marks)
(u)  Ifxisaninteger, determune the SMAITEST value of x that satishies the mequality
m (c) (1) above. ( 1 mark)
Total 12 marks
T and E are subsets of a universal set. U, such that:
U={1,2,3,4,56,7,89,10,11,12}
T = { multiples of 3 }
E = { even numbers }
(1)  Draw a Venn diagram to represent this mformation. ( 4 marks)
(u)  List the members of the zet
a) TnE ( 1mark)
b) (TUE)'. ( 1 mark)
GO ON TO THE NEXT PAGE

01234020/JANUARYF 2010
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bl Uszing a pencil, a ruler, and a pair of compasses only:

(1)  Conshuct, accurately, the mangle ABC shown below, where,

AC = fem
£ ACE = 80"
£ CAR = 60"
g
6l [6n®
A i em ¢
{ 3 marks)
{1} Complete the diagram to show the kite, ABCD, in which 4D = 5 cm
2 marks)
{111} Measure and state the size of 2 DAC. { 1 mark)

Total 12 marks

GO OX TO THE MEXT PAGE
01234020/ TANUARYF 2010
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4. {a) The diagram below, not drawn to scale, shows a tmangle LMW wath IN = 12 cm,
NM=xcm and & NLM=8 " The pomnt K on LM 15 such that NE i perpendicular to
IM NE=46cm and KM =18 cm.

gt = xcm
a
i f cm M
Calculate the value of
i =x 2 marks)
(my B { 3 marks)

(b The diagram below shows a map of a playmg field drawn on a gnd of 1 cm squares.
The zcale of the map 15 1 : 1 250,

AN

(1)  Measure and state, m centimetres, the distance from 5 to F on the map.
{ 1 mark )

{11} Caleulate the distance, m metres, from 5 to F on the ACTUAL playmmg field.
1 marks)

&0 OX TO THE MEXT PAGE
01234020/ TANUARY'F 2010
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Damel ran the distance from 5 to Fim 9.72 seconds. Caleulate s average speed
in

a) m's
b km'h
FIvIng your answer comrect to 3 sigruficant figures. { 3 marks)

Total 11 mark:

(a) Ashﬁjgﬁtﬁmpamﬂ:mughﬂ:ﬂpninif[#,l}andhazagmdi&ntnf—g—. Determins

the equation of thas lne. " 3marks)
(b (1)  Using ascale of 1 cm to represent 1 unit on both axes, draw the tnangle ABC
with vertices A (2,3}, B (5.3) and C'(3.,6). { 3 marks:)
(1)  Onthe same axes used m (k) (1), draw and label the lme v = 2.
{ 1 mark}
{m)  Dhaw the image of riangle 4BC under a reflechion m the lne 3= 2. Label the
mage 4'BC7. 2 marks)
(w) Dhaw a new tmangle A"B"C" with vertices 4" (—74), B (-4.4) and
=67 { 1mark)
(v} MName and desembe the smgle trapsformation that maps tnangle 4BC onto

trianzle 4"B"C". { 2 marks)

Total 11 marks

0 ON TO THE NEXT PAGE

0123402V TANUARYF 2010
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. A class of 26 students each recorded the distance travelled to school. The distance, to the nearest

km 15 recorded below:

21 11 3 1 6 32
¥ 16 17 3 12 23
i 17 22 M 30 13

2 18 28
g 19 14
13 23

(a} Copy and complete the frequency table to represent this data.

Diztance in lalometres

1-5

6-10

11-15

16-20

21-25

26-30

31-35

36 -40

{ 2 marks)

(b} Uszsing a zcale of 2 cin to reprezent 5 kan on the honzontal axs and a scale of 1 em to
reprezent 1 student on the vertical axms, draw a histogram to represent the data.

{ & marks)

() Caleulate the probability that 2 student chosen at random from this elass recorded the

distance fravelled to school as 26 km or more.

{ 2 marks)

(dy The P.T A plans to set up a transportation service for the school Which average, mean,
mode or median, 15 MOST appropriate for estmating the cost of the service? Grvea

reason for FOUN amSwer.

01234020 TANUARY/F 2010

I marks)

Total 11 mark:

GO ON TO THE MEXT PAGE
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7. The zraph shown below represents a funchion of the form:  fixl =ax'+ bx + ¢
¥
1
7
]
I
e
: !
B
T
ht
. i
I
N ]
.I
Ht
t 2
K
T
f 1
SR e R e e e
1 }
! 1
]
I
=] I |
Using the zraph above, determine
(1) the value of fix) when x =10 { 1mark}
{m) the values of x when fix) =0 { 2 marks)
() the coordinates of the maammm pomt { 2 marks)
(1%} the equation of the axis of symmetry { 2 marks)
() the vahues of x when fix) =3 I marks)

(v1) the interval withm which x hes when fix) = 5. Write your answer in the forma <x < b,
{ 2 marks

Total 11 mark:

GO OX TO THE MEXT PAGE
01234020/ TANUARY/F 2010
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Bianca makes hexagons using sticks of equal length. She then creates patterns by joiming the

hexagons together. Patterns 1, 2 and 3 are shown below:

Patterm 2

OO

1 Hexagon 1 Hexazonms

Patterm 3

1 Hexagoms

The table below shows the mumber of hexagons m EACH pattern created and the mumber of

sticks used to make EACH pattern

Number
of
hexagons 1 2
in the
pattern

Lh

20

Number
of sticks
uzed for ] 11

the

pattern

16

(a) Determine the values of
m =x
)

) oz

{ 2 marks)
{ 2 marks)

{ 2 marks)

(b VWnte down an expression for 8§ m terms of n, where § represents the pumber of sticks

used to make a pattemn of n hexagons.

{ 2 marks)

(<) Bianca used a total of 76 sticks to make a pattern of k hexagons. Determine the value

of h.

01234020/ TANUARY'F 2010

{ 2 marks)

Total 10 marks

&0 OX TO THE MEXT PAGE
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SECTIONII
Anzwer TWO gquestions in this section.

EELATIONS, FUNCTIONS AND GEAPHS

The relationship between kinetic energy, E, mass, m, and veloctty, v, for a moving particle

1=

_ 1 _ 3
E = S
(1)  Express vinterms of E and m. { 3 marks)
(n)  Determune the value of v when E =45 and m = 13. 2 marks)
Given gix) = I —8x+ 2,
(1)  write gix) in the form aix + 5)° + ¢, where a, bande = R { 3 marks:)
{n)  solve the equaton gix) = {, wntng vour answer(s) comrect to 2 decimal places.
{ 4 marks)
(m) A sketch of the graph of gix) i= shown below.
Vipy
A /
> x
+
I
Copy the skatch and state
a) the y-coordmate of 4
)] the x-coordmate of C
<) the x and y-coordinates of 5. { 3 marks)

Total 15 marks

O ON TO THE NEXT PAGE

0123402V TANUARYF 2010



Page 12

1. (a) The manager of 2 pizza shop wishes to make x small przzas and y large przzas. His oven
holds no more than 20 pizzas.
(1)  Whnite an inequality to represent the given condition. { 2 marks:)

The ingredients for each small pizza cost $15 and for each large pizza $30. The
manager plans to spend no more than $430 on mgredients.

(1)  Wnte an mequality to represent this condifion. 2 marks)

(b (1)  Using a scale of 2 em on the x-axis to reprezent £ small pizzas and 2 cm on
the y-axis to reprezent 5 large pizzas, draw the graphs of the lmes associated

with the mmequaliies at (a) (1) and (3} (n) above. { 4 marks:)

() Shade the rezion whach 1= defmed by ALL of the following combmed-
- the inequalifies written at (3) (1) and (3) (1)
- the inequaliies x = 0 and y = 0 { 1mark)

(m)  Usmg vour graph, state the coordmates of the vertices of the shaded region.
2 marks:)

() The pizza shop makes a profit of 58 on the sale of EACH small pizza and 320 on the
zale of EACH large pizza. All the pizzas that were made were sold.

(1)  White an expression mn x and y for the TOTAL profit made on the sale of the
pizzas. { 1mark)

(1)  Usethe coordmates of the vertices grven at (b) (1) to determine the MANTWUM
profit. { 3 marks)

Total 15 marks

0 ON TO THE NEXT PAGE
0123402V TANUARYF 2010
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GEOMETEY AND TRIGONOMETEY
11. (a) The diagram below, not drawn to scale, showrs three stations P, 0 and R, such that the

beanng of O from R 1s 116° and the bearing of P from R 1s 242° The vertical line at R
showrs the North divection.

N

i
T

P 0

(i)  Show that anzle PRO = 126°. { 2 marks)

(1} Given that PR = 38 metres and OR = 102 metres, caleulate the distance PO,
EIvIng your answer to the pearest metre. { 3 marks)

(b K. L and M are pomts along a straight hne on a bonzontal plane, as shown below.

E i M

A vertical pole, SE, 1= postoned such that the angles of elevation of the top of the pole
5 from L and M are 217 and 147 respectrvely.

The height of the pole, 5K 15 10 metres.

(1} Copyand complete the dizgram to show the pola SE and the angles of elevaton
of § from I and M. { 4 marks)

(u}  Calculate, comect to ONE decimal place,
a) the length of KT
b the length of LA { 6 marks)

Total 15 marks

GO 0N TO THE NEXT PAGE
01234020 TANUARY/F 2010
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12, (a) The diagram below, not drawn to seale, shows two creles. i the centre of the smaller
cirele, GH 15 2 commeon chord and DEF 15 3 tnangla.

Angle GCH =887 and angle GHE = 126°.

Calculate, giving reazons for vour answer, the measure of angls

i) GFH 2 marks)
(i) GDE { 3marks)
(i) DEF. 2 marks)

(b} Uze w= 314 in this part of the queston.

Given that GO =4 cm, caloulate the area of

(1}  trangle GCH { 3 marks)
(11) the minor sector bounded by are GH and radn GO and HC { 3 marks)
{111} the shaded sepment. 1 marks)

Total 15 marks

&0 OX TO THE MEXT PAGE
01234020/ TANUARY'F 2010
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VECTORS AND MATRICES

13. (a) The figure below, not drawa to scale, shows the pomnts @ (0,07, 4 (3.0) and B (-1.4)
whach are the vertices of a tnangle O4B.

Hi-14)
—

H—h_h___

£F (0,1 ALE 0}

(i)  Express in the form [:] the vectors

a) tﬁ
— —
3] a4 + OB { 3 marks)

(11) If M (x 3} 15 the midpomt of 48, determmne the values of x and y.
2 marks)

(b In the fizure below, not dravwn to scale, OF, EF and MF are straight lines. The pomt
His such that EF = 3EH. The point & is such that MF = SMG. M 15 the midpoint of
OF.

—% —
The vector OM =vand EH =u.

F
(1) Whrite in terms of i and'or #, an expression for:
—3
a) HF { 1 mark}
by MF 2 marks)
€ of { 2 marks)
.. — 3,
(11} Show that OGF = — | Zv+u 2 marks)
{111} Hence, prove that &, & and J lie on a straight line. { 3 marks)

Total 15 marks
GO O TO THE NEXT PAGE
01234020/ TAMNUARY/F 2010
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{a)

()

ic)

{d)

e)

Pape 16

L and N are two matrices where

32 -1 3
L= d =
1 e " 02
Evaluate £ - A= { 3 marks)

The matrix, M is given as & = | F 12/ Calculate the values of x for which Af is
singular. 3= { 2 marks)

A geometric transformation, & maps the point (2.1) onto (-1.2).

Given that & = 0 -g , caleulate the values of g and 4. {3 marks)
q

Atranslation, T = : raps the poim (5,3) onta (1.1}, Determine the values of rand
&
{ 3 marks)

Determine the coordinates of the image of (%,5) under the combined transformation,
Rlollowed by T { 4 marks)

‘Total 15 marks

END OF TEST

M 234020/ ANUARY/F 20010
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¥ = Afrwhere 4 1s the area of a cross-section and & is the perpendicular

length.

V= mréirwhere ris the radius of the base and & is the perpendicular height.
V= 11 Afrwhere A is the area of the base and fi s the perpendicilar height.
L= 2mrwhere s the rading of the circle.

A= wrfwhere ris the mdius of the circle,

A= % {4+ 0 frwhere aand bare the lengths of the parallel sides amd fiis
the perpendicular distance between the parallel sides,

IFay + bx + ¢ =D,

then x = 0t 4t —dac fb — dac

2a
o I
sin® = pposite side
hypotenuse
adjacent side Opposite
cos = —/
hy petenuse
oppoiite side Ad|acent
tan @ = P

adjacent side

Area of & =i— ffywhere s the length of the base and i is the

perpendicular height

Area of AABC = %ﬁbsm '

Areacf AARC = Js (5 —a)(s — Bl (s — 2) B
whers 5 = M
. 2
El el -

sin A N 5in & n sin

a =+ - Ehecos A

GO OM TO THE NEXT PAGE
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SECTIONI
Answer ALL the guestions in this section.
All workdng must be clearly shown.

1. (a) Determine the EXACT value of:

® o 1_2
4 ___%_ " _.41_ { 3 marks)
@ 25 - 22
17
EIVINE vour answer coarrect to 2 sigroficant figures { 3 marks)
(b Mrs. Jack bought 150 T-shirts for £1 920 from a factory.
(1}  Calculate the cost of ONE T-shart. { 1 mark)

AN
/2
e

r_\--_'-\-\_

The T-zhirts are sold at £19.99 cach.

Caleulate
(1}  the amount of money Mrs. Jack recerved after selling AT of the T-sharts

{ 1 mark}
{m)  the TOTAL profit made { 1 mark}

(1v)  the profit made as a percentage of the cost price, gIving vour answer corect to
the nearest whole number. { 2 marks)

Total 11 marks=

GO 0N TO THE MEXT PAGE
01234020/F 2010
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L5
H

{a) Grven thata=-1, b=2 and ¢ =-3, find the value of:

1) a+b+ec { 1mark)
(n) b { 1 mark)
(b Write the followmng phraszes a= alzebraze expressions:
(1}  seven times the sum of x and ¥ { 1mark)
(u)  the product of TWO consecutive numbers when the smaller mumber 15 3
{ 1 mark)
(c) Solve the pawr of simultaneons equations:
Zx+yp=T
x-2p=1 { 3 marks)
(d) Factorise complately:
o H - { 1mark)
(m} 2ax — Jay — bx + by I marks)
(m) 3+ 10x -8 1 marks)

Total 12 marks

1. {a) A survey was conducted among 40 tounsts. The results were:

28 visited Antizua (A)

30 visited Barbados (B)

3x vasited both Anfizuz and Babados
x visited peither Anfipna por Barbados

(1)  Copy and complete the Venn dizgram below to represent the grven immformation
above.
.

A _H"“n

[ \

{ I marks)

()  Wnite an expression, in x, to represent the TOTAL number of founists m the
survey. { 2 marks)

{m)  Caleulate the value of x. 2 marks:)

0 ON TO THE MEXT PAGE
01234020/F 2010
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b The diagram below, not drawn to scale, shows a wooden toy m the shape of 2 prism,
with cross section ABCDE. F is the midpomt of EC, and #BAF = ~CHA = 90",

Caleulats

(i)  the length of EF { 1 mark)
(i)  the length of DF { 2 marks)
(iii)  the area of the face ABCDE. { 3 marks)

Total 11 marks

4. (a) When y vares directly as the square of x, the vanation equation is written ¥ = kx®, where
k15 a constant.

(1) Grven that y = 50 when x = 10, find the value of k. { I marks)
(1) Calculate the value of ¥ when x = 30. { 2 marks)
(b (1) Uzing a ruler, a pencil and a pair of compaszes, constuct angle EFG with
EG=6cm
LFEG=80"
and SEGF=80°, { % marks)

(1) Measure and state
a) the length of EF
b the size of S EFG. { 2 marks)

Total 11 mark:

GO OX TO THE MEXT PAGE
01234020/F 2010
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Tn

(a) The funchons fand g are defined as fix) = 2x - 5 and gix) =x* + 3.

(1) Calculate the value of

a) A4 { 1mark)
bl ghd). { 2 marks)
(1) Fmd f'(x). { 2 marks)

(b The diagram below shows the graph of y=x* + 2x - 3 for the domain -4 =x = 2.

L]
H
x
I M y=at+2x-3
f
K H
b] H
TT
3
1
H
A 7
H
1
]
i
-4 -1 -1 [] i 2 T
1 i
£ RRiES
S H
Ll
H
L
E__ni
H
1
Uze the graph above to determume
(1) the scale used on the x-axs { 1 mark)
(11} the value of y for whichx=-1.35 { 2 marks)
{111} the values of x for which y =10 2 marks)

(1) the range of values of ¥, Zving vour an=wer m the form a = y = b, where g and
b are real mumbers. I mark:)

Total 12 marks

&0 OX TO THE MEXT PAGE
01234020/F 2010
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6. An answer sheet iz provided for thiz question.

(a) The diagram below, not drawn to seale, shows two straught lines, PQJ'and RS imtersecting
a pair of parallel hnes, T and FIV.

Deternune, grving a reason for EACH of vour answers, the value of
1 =x 2 marks)
() 2 marks)

(b The diagram below shows tnangle LMW, and its image, tnangle LMW, afferundergoing

a rotation
¥ H
4
3 L
W HEHH
= 1
' EEEH N
1 -1 L] 3 HH
HH HH HH HH T HH

(1)  Descrbe the rotation FULLY by stating

a) the centre
bl the angle
c) the drection. { 3 marks)

(1) State TWO geometne relationships between tnangle LMW and its imagze, nangle
L'AfN. 2 marks)

(m)  Tnangle LN 1s translated by the vector [ 12] .

Datermume the coordinates of the image of the pomt L under this transformation.
{ 2 marks)
Total 11 marks

0 OXN TO THE NEXT PAGE
01234020/F 2010
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A class of 24 students threw the cricket ball at sports. The distance thrown by each student was

measured to the nearest metre. The results are shown below.

e
48
35
36

30 35 32 47 30
34 45 3 43 40
19 44 36 43 59
63 34 iz 49 &0

(a) Copv and complete the frequency table for the data shown above.

Distance (m) Frequency
20-29 3
30-39 5
{ 3 marks)
(b State the lower boundary for the class mterval 20 — 29, { 1 mark)

(c) Uzing a seale of 1 em on the x-axiz to reprezent 5 metres, and a scale of 1 cm on the
y-axis to reprezent 1 student, drew a lnstogram to llustrate the data.

{ & marks)

(d) Dietermine

3

(1)

01234020/F 2010

the mumber of students who threw the ball a distance recorded as 50 metres or
maore { 1 mark)

the probabibhity that a student, chosen atrandom. threw the ball a distance recorded
as 50 metres or more. { 1 mark)

Total 11 marks

0 OX TO THE MEXT PAGE



An answer sheet i3 provided for thiz question.

Page 9

The diagram below shows the first three figures in a sequence of fipures. Each fizre 15 made
up of squares of side 1 con

(a} On vour answer sheet, draw the FOURTH fipure (Fig. 4) in the sequence.

{ 2 marks)

by Study the patterns n the table shown below, and on the answer sheet provided, complets

the rows mumbered (1), (1), (101) and (v},

i)
(i)
(1)
()

01234020/F 2010

Area of Perimeter
Figure Fizure of Figure
(em™) (cam)
1 1 l=6-2=4
2 4 2x6-2 =10
3 9 I1x6-2=16
4 - { 2 marks)
5 - { 2 marks)
15 - I marks)
n { 2 marks)

Total 10 marks

GO ON TO THE MEXT PAGE




Page 10

SECTIONII
Answer TWO questions in this section.
ALGEERAAND RELATIONS, FUNCTIONS AND GRAPHS

9. (a) The diagram below shows the speed-time graph of the motion of an athlete duing a

] 1 2 3 4 5 § 7 8 o 10 n 12 13
Time in secomds

(1} U=zng the graph, determine
a) the MAXTMMUM speed
b the number of seconds for which the speed was constant

c) the TOTAL distance covered by the athlete dunng the race.

{ 4 marks)
()  Dunng which ime-pencd of the race was
a) the speed of the athlete mcreasms
bl the speed of the athlete decreasing

c) the acceleration of the athlete zero? { 3 marks)

0 OXN TO THE NEXT PAGE
01234020/F 2010
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(b A farmer supplies his neighbowrs with x pumpkins and y melons daily, using the follow-
ing conditions:

First condrfion - ¥=3
Second condifion : y=x
Third condition :  the total pumber of pumpkins and melons mmst not excesd 12.

(1)
()

()

()

01234020/F 2010

Wnite an inequality to represent the THIRD condition. { lmark )

Usmg a scale of 1 cm to reprezent one pumplan on the x-axis and 1 em
to represzent one melom on the y-axas, draw the graphs of the THREE lmes

assoctated with the THREE mequalifies. { 4 marks)
Identify, by shading, the remion which satishes the THEEE megualities.
{ lmark)
Determume, from vour graph, the minimum values of x and y which satisfy the
conditions. { 2 marks)
Total 15 marks

O ON TO THE NEXT PAGE



Page 12
MEASUREMENT, GEOMETEY AND TRIGONOMETREY

10. (a) In the diagram below, mot drawn to scale, PO 1= a tangent to the crele PTAR, so that
LRPO = 46"
£ROP=32"
and TRQ 15 a straight line.

Caleulate, giving a reason for EACH step of vour answer,

(1) £PIR 2 marks)
(1z) £TPR { 3 marks)
() LT5R. 2 marks)

(b The diagram below. not drawn to scale, shows 2 verical flagpole, FT, with 1t= foot,
F. on the honzontal plane EFG. ET and GT are wires which suppert the Hagpole
i 1ts positon. The angle of elevation of T from & 15 35°, EF =8 m, FG = 6 m and
ZEFG=120°.

T

Caleulate, prving vour answer correct to 3 sipnificant fzures

{1} the height, FT, of the flagpole 2 marks)
()  the length of EG { 3 marks)
{111} the angle of elevation of T from E. { 3 marks)

Total 15 marks

G0 OX TO THE MEXT PAGE
01234020/F 2010
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VECTORS AND MATRICES

11. (a) Acand B are two 2 % 2 matrices such that

B w3

i)
{ii)
{111

{iv)

Find AB. i 2 marks)
Dretermine B ', the inverse of B. { 1 mark )
Glven that

5 =3y xy _

2 1 3

b

wrile [N] as the product of TWO matrices, { 2 marks)
Hence, caloulate the valies of xand g { 2 marks)

(k) The diagram below, not drawn to scale, shows riangle (87

A and NVare points en JK and JL respectively, such that

M- LK and v - L

i)

{ii)

{an}

Copy the diagram in your answer booklet and show the points A and A

2 marks)
— =

Given that = mrand V- v,
write, in terms of aand v, an expression for

-
a JK

—%
h} MY

—_—
) KL {4 marks)

Using yvour findings in (b} (1}, deduce TWO geometrical relationships betwoeen
KL and MV { 2 marks)

Total 15 marks

END OF TEST

01 234020/F 2010
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3 9 Jxb6-2=16
(1) 4 -
() 5 -
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Page 2

V= Ak where 4 is the area of a cross-section and k 15 the perpendicular
length

V= mrth where r 15 the radius of the base and h 15 the perpendicular height

V' =— 4h where 4 15 the area of the base and k1= the perpendicular height

e

= 2ar where r 15 the radms of the cucle.

5 =;;'f:~: 2mr where § 15 the angle subtended by the arc, measured
degress.
A =mr*where r 15 the radius of the circle.

:I=%xm"‘whm'e & 15 the angle of the sector. measured 1o degrees.

_{=1—(a+b)ij:hmaandbareﬂleleugthsnfthepanﬂel sides and b
1z the perpendicular distance between the parallel sides.

o+ +ec=0,

_ =bxyVF-dac
then x = —
- _ opposite side
ang = VPOEDLEE

e
8= adjacent side W Opposite
o5 = Typotemse
a4

_ opposite side Adjacent

tnf = adjacent side

Area uf.’.‘n.=]7bh where b 15 the length of the base and h 15 the perpendicular
herght -

Area of AABC = %ab sin C

Avea of AABC = Vs(z—a)(z-B)(zs—-¢c) a
where s = 2=8*e - iﬁ g

& = & - i ' rll A
sind sin B sim € < b >

@ =50 + ¢ — dbccosd

0 O TO THE NEXT PAGE
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Page 3
SECTIONI

Anzwer ALL the guestion: in thiz section,

All worlang must be clearhy shown.

Caleulate the exact value of

G (58 +102) = 2.5 2 marks)

@ F_ 3 ( 3 marks)
I3

A company pays its employees a basic wage of 39,50 per how for a 40-houwr week.
(1) Calculate the basic weekly wage for ONE emploves. { lmark)
Crrertime 15 paid at a rate of time and a half.

{11} Caleulate the overtime wage for an emploves who works 6 hours overtime m 2
certain week, { 2marks)

In a certain week, the company paid itz 30 emplovess a total of 512 084.00 m basic and
overtime wages. Calculate for that week:

(11} The TOTAL paid in overtime wages Zmarks)

() The TOTAL number of overtime hours worked by emplovees { lmark)

Total 11 marks

x
3

expressing your answer as a single fraction { 2 marks)
Factonise completely
a't+ 2ab . { 1 mark)

Express p as the subject of the formmala

q= P;_ r )
t { 3 marks)

G0 OX TO THE MEXT PAGE
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{d) The students mn 2 class sell domuts to raise money for thew school project. The donuts
are sold in small and large boxes. The mymber of domits in EACH type of box 1= given

in the table below:
Trpe of Box Number of Donut: per Box
Small box x
Large box x+3

The student= sold § small boxes and 5 larze boxes 1 all.

(1)

(1)

Write an expression m terms of x to represent the TOTAL pumber of domuts
sold

1 marks)
The total number of domuts sold was 195, Caleulate the number of domuts m 2
a) small box
b large box { 4 marks:)

Total 12 marks

ER {a) Simphify the expression

Trig' = 1pig. 2 marlks)

b} Fresh Farms Danry sells milk in cartons m the shape of a cuboid wath mternal dimensions
Gemby 4 omby 10 em

(1)

(1)

1 em
Milk

/—1 om

6 cm

Calculate, m cm’®, the volume of mulk in EACH carton. { 2 marks)

A recipe for making ice-cream requires 3 hitves of oulk. How many cartons of
mulk should be bought to make the 1ce-cream? { 3 marks:)
One carton of molk 15 poured into a cylmdrical cup of internal diameter 5 cm.
What 15 the beight of oulk m the cup? Give your answer to 3 sigmficant figures.
[Uze m=314] { 4 marks:)

Total 11 mark:

0 0N TO THE NEXT PAGE
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The Universal set, L, 15 given as
7= { Whole numbers from 1 te 12 }

H1s a subset of U, such that H = { Odd pumbers between 4 and 12 }.

1) List the members of the set A { 1mark)

J15 a subset of U, such that J= {Prime numlbers} .
(1) List the members of the set.J. { lmark}
(i) Diraw a Venn diagram to represent the sets U Hand J, showmg ALL the elements
i the subsats. { 3 marks)

1) Using a pencil, ruler and a pair of compaszzes only, construct 2 tmangle LW
with angle LMN=60°, MN =9 con and LM =7 em.

ALL construction lines MUST be clearly shown. { 4 marks)
(1) Measure and state the size of SMNL. { lmark)

(111} Om the diagram show the poant, K sweh that ETAMN 15 3 parallel : k)
2 mar

Total 12 marks
The equation of a straight line 15 grven by:
Jy==x-6
Dietermine
1 the gradient of the lne ! marks)

(1) the equaton of the line which 15 perpendicular to 3y=2x — 6, and passes through

the point (4, 7). { 3 marks)
The armow diagram shown below represents the relatton f:x — x° — &, where
xe43,4,5,6,7,8,9 10}

X — % x-k

()
Ry

Calculate the value of

1 k I marks)
) AN { 2 marks)
(i)  xwhen fix) =93 { 2 marks)

Total 11 marks
GO OX TO THE NEXNT PAGE

01234020/ TANUARY/F 2011
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G, The hne graph below shows the monthly sales, m thousands of dollars, at a school cafetenia for
the period January to May 2010.

40
-
)
T
2
= ~
g
ﬂ h
_T':-:; k1]
£ "“
1
1l Jdan Feh Mar Apr May
Maonth
(1) Copy and complete the table below to show the sales for EACH menth
Month Jan Feh Mar Apr May
Sales in
$Thousands 38 27
{ 3marks)
{11} Between which TWO consecutive months was there the GREATEST decrease m
sales? { lmark)
(m1) Caleulate the mean monthly sales for the period January to May 2010. { 3marks)
(1w The TOTAL =ales for the period JTanuary to June was 130 000. Caleulate the zales, in

dollars, for the month of June. { 2marks)

Comment on how the sales in June compared with the sales in the previcus five
months. { 2 marks)

Total 11 mark:

GO 0N TO THE MEXT PAGE

01234020 TANUARY/F 2011
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An answer sheet i3 provided for thiz question.

The diagram below shows tnangle RS5T and 1tz image B'5'T ' after a transformaton.

& T
! I
1 1
1 5
.I ri
|
I
b i
]
] ri
il
5 ] EH T
T =
1
I T E
4 R
I
|
3
I
1
1
T
I
1
I
|
1
'-I' 1R =4 0 4 000 S O 6 00 7 000 8 00 9
i A u -
]
I i
1
. 1
1l
1
||
.l -
1 5
1 Il
1 1
I I
(1) Wnte down the coordinates of K and K. { 2 marks)
(1) Descnibe completely the transformation which maps triangle £5T onto tnangle £25T "
{ 3 marks)
{mi) 5T underzoes an enlargement, centre, (,4), scale factor, 3.
al Ow vour answer sheet, draw tnangle £"5"T ", the image of angle R5T under
the enlargement.
b) Grven that the area of tnangle B5T 15 4 square umts, calculate the arez of triangle
R"S"T".
cl State TWO geometrical relationships betwean triangles BST and R"S5"T".
{7 marks)

Total 12 marks

GO OX TO THE NEXT PAGE
01234020/ TAMNUARY/F 2011
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B. An answer sheet 13 provided for thiz gqueztion.

The answer sheet shows a rectangle, 4, of area 20 square units and permeter 24 units.

Use the information below to complete the table on the answer sheet, which shows the
length, width, area and perimeter of rectangles B, C, I} and E.

{a) O vour answer sheet,
] draw and label
a) rectangle B of area 27 square units and perimeter 24 units

b rectangle C of area 32 square units and penimeter 24 umits.
{ 4marks)

{m) Complate the table to show the dumensions of rectangles B and £, drawm at
(a) (1) above. 2marks)

(b Rectangle I has a perumeter of 24 cm, with length, [, and wadth, w. If the area of the
rectangle D 15 to be as large as possible, determine the values of | and w. In the table,
write the values of [ w and the area of rectangle I 2marks)

(<) Rectangle F has 2 permmeter of 36 cm length [ and width w. Ifthe area of the rectansle
E 1= to be as large 2= possible, determine the values of [ and w. In the table, write the
vales of [ w and the area of the rectangle E. 2marks)

Total 10 marks

GO 0N TO THE MEXT PAGE
01234020/ TANUARY/F 2011
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SECTIONII

Answer TWO questions in this section.

ALGEBRA AND RELATIONS, FUNCTIONS AND GRAPHS

9. (a) The functions fix) and g(x) are defined as:

fx) =

®
()

(Y 61

(i)

()

-7
x

Evaluate f5). { 1 mark})

and gix) =sx+3

Write expressions in x for

3

by glx. { 6 marks)
Expres: the quadratic fimetion 1 - 6 — 37, in the form &k — aix + h)°, where a,
h and k are constants. { 3 marks)
Hence state

a) the maximmm value of 1 -6x—x°

bl the equation of the axs of symmety of the quadratic fimetion.
{ 2 marks)

Determume the roots of 1 —6x —x*= 10, ziving vour answers to 2 decimal places.
{ 3 marks)

Total 15 marks

GO O TO THE MEXT PAGE

01234020/ TANUARY/F 2011
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MEASUREMENT AND GEOMETEY AND TRIGONOMETEY

The diagram below, not drawn to scale, shows a curcle, centre, O,
SGH is a tangent to the cirele, & FOG = 118° and & DG5S = 65°.

E

Caleulate, giving reazons for EACH step of your answer, the measure of:

(1) £ QGF { 2 marks)
(1) £ DEF ( 3 marks)
J, K and L are three sea ports. A ship began its jowmey at J, sailed to I, then to L and
retmmed to J.

The beanng of £ from J1s 0547 and L is due east of K-

JE=122km and IT =60 kan.
(1) Draw a clearly labelled diagram to represent the above mformation. Show on
the diagram
a) the north'south drection
b the beanng 0547
<) the distances 122 km and 60 km {3 marks)
(1) Calenlate
a) the measure of angle JET
b the distance JL
c) the beanng of Jfrom L. { 7 marks:)

Total 15 marks

0 OX TO THE NEXT PAGE

0123402V TANUARY'F 2011
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VECTORS AND MATRICES

-
1I.  (3a)  Undera matrix ransformation, M= | ©
.

ZJ _the points, " znd " are mapped onto
L

F' and W' such that:

F3) — F'(5-3)
(2D — W2-D

(1) Determme the values of a, b, ¢ and 4. { 3 marks)
(1) State the coordinates of Z mch that 7 (x, v) — Z° (3.1} under the transformation,
M. 2 marks)

(111} Describe FULLY the peomeimc transformation, M. 2 marks)

(b} fﬁnﬂtﬁmwﬁﬁnnnﬂmvﬁﬂlr&p&:ﬂnﬂmuﬁgﬁ,a

Pis the point (.7) and PB = [_"‘J .

(i) White in the form [:] the vectors:
a) EJ%
b} 'Eﬁ {3 marlks)

(1) A pomt 5 has coordinates {14.-X).
2}  FndRD
bl Show that P, R and 5 are collinear. { & marks)

Total 15 marks

END OF TEST

01234020 TANUARY T 2011
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F = 4k where 4 15 the area of a cross-section and b 15 the perpendicular
length.

F=nrth where r 15 the radius of the base and 15 the perpendicular height

F= ;—.{hwhﬂ'e_a{:i:»the area of the base and h 15 the perpendicular height.
' = Jar where r 15 the radis of the circle.

= 2y where @ 15 the angle subtended by the arc, meazured in

§=_0
0
degreas.

A = nrwhere r 15 the radmes of the cocle.

4—5

4= 20 = r* where § 15 the angle of the sector, measured mn degrees.

.ai=%{a+b}h where a and b are the lengths of the parallsl sides and his
the perpendicular distance between the parallel sides.

Fax® + bx + ¢ = 0,

45 -
rlnux=_b_ B —daan

2a
opposite side
hypotenuse

sinf =

Areaaf.ﬂ=-£—&hwherebisthe|gthnfﬂ:ebase and h 15
the perpendicular height

Area of AABC = Laban

Area of AABC =y G—a) (5 —8) [5—2) B
|
a G

atb+ea &

where s = 5 . '_”r |
< b e
a _ b _ c

C R T T

ad =8+ - 2bccosd
G0 Ox TO THE NEXT PAGE
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SECTIONI
Answer ALL the gquestions in this section.,
All working must be clearly shown.

1. (a) Uzing a caleulator, or otherwise, determine the EXACT vahie of:

AL I
(1) = i expressing your answer a5 2 frachon { 3 marks)
i
W 38 x 025 - 0% ( 3 marks)

b} The tzble below shows Pamela's shopping bill  Seme of the informatien was noet

inchided.
Ttems Quantity I.mt;'nce Tu:»tnlsf_ ost
Rice §Lkg 3,40
Potatoes 4bags 5280
Milk cartans 235 1410
Sub Total 8150
%5 VAT 590
TOTAL 9240
Caleulate the values of W, X, Yand Z. { % marks)

Total 11 marks

0 OX TO THE NEXT PAGE
01234020/F 2011
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(a)

()

()

(d)

Page 4

Write as a single frachon 1 xts lowest terms

-2 + x+1 . { 3 marks)
3 4

The binary operztion * 15 defined by

a*h = (a=+b) — lab.

Calculate the value of 3 * 4. 1 marks)
Factorise completely

@ w s xy 2 marks)
()  2Zmh - Ink - 3mk + 3nk. { 2 marks)

The table below shows comespondimg values of the vanables x and ¥, where ¥ varies
divectly as x.

x 2 5 b
¥ 12 a 48
Caleulate the values of @ and b. { 3 mark:)

Total 12 marks

0 0N TO THE NEXT PAGE
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3. (a) The Venn diagram below shows the mmber of students who study Music and Artina

clazs of 35 student=.
U = {smdents in the class}
M = {smdents who studv Mu=ic}
A4 = {smdents who study At}
L!'
LN
x+5 ) x
4 \_ —

(1) Howmany students study neither Art nor Music? { 1mark )
(1) Caleunlate the vahie of x. { 3 marks)
()  Hence, state the number of students who stody Music only. { lmark )

b} (1)  Using a ruler, pencil, a pair of compasses and a protractor, dew acourately
a quadrilateral EFGH usmg the following measurensents:

EF=8em =EFG=125" FiG=4em <HEF=T)" EH=7em
{ & marks)
(n)  Measure and state in centimetres, the length of GH. { 1l mark }

Total 11 marks:

GO ON TO THE MEXT PAGE
01234020/F 2011
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4. (a) (1) Solve the mequality: 5-2x =9 2 marks)

(u}  Ifxis an inteper, determume the SMATLT ESTvalue of x that satishes the imequality
1m (a) (1) above. { lmark )

b} In this question nuse T = £

i) A piece of wire is bent to form a square of area 121 em®.

Calenlate:

al The length of each s1de of the square

b} The penmeter of the square { 3 marks)
(m}  The same piece of wire 1= bent to form a circle.

Calenlate:

a) The radius of the cirele

b The area of the curcle { 4 marks)

Total 10 marks

0 0N TO THE NEXT PAGE
01234020/F 2011
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o

{a) The diagram below, not dravwn to scale, shows A OMN, and 1tz image. A OM' N under
an enlargement with centre, (&, and scale factor, £ Angle ONAW =907,

N

N, 16 cm
7 Scm
M M’

Using the dimensions shown en the diagram, caleulate

(1) the value of k, the scale factor of the enlargement { 1mark)
(11} the length of OM { 1 mark )
{111} the length of OM". 2 marks)

(b The diagram below, not drawn to seale, shows A POR, which represents the cross
section of a roof. 05 15 perpendicular to PSR

PO =126 metres OR = 8.4 metres £OPR=15°

R

P

U=zing the dimensions shown on the diagram. caleulate, comect to 3 sigmficant fpures

(1) the length of 95 2 marks)
(1) the measure of £ ROS { 3 marks)
{111} the area of A POR. { 3 marks)

Total 12 marks

GO OX TO THE MEXT PAGE
01234020F 2011



6. (a} The funchons fand g are defined by

fi)=6x+8 : gl ==%
(1) Caleulate the valie of g [lj .
2

(11) White an expreszion for g f(x) m 1ts simplest form.

(i)  Fmnd the mverse fimetion " (x).

Page &

{ 2 marks)

{ 2 marks)

{ 2 marks)

by The diagram below shows the hne segment which passes through the points 4 and 5.

H v e T

o
I LT

|
1
o

v
I
T
HH.
I
T
T
T
|
T
HH=HH
T
1
t
1
T
t
T
T
H-H w
|
T
T
M &=
t
!
H-Hw
|
!
HH =
|
1
T

L1 *

Determine
(1}  the coordinates of 4 and B
(1) the gradient of the line segment 4F

{111} the equation of the lme which passes through 4 and 5.

{ 2 marks)
{ 2 marks)
{ 2 marks)

Total 12 marks

GO OX TO THE MEXT PAGE

01234020/F 2011
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7. The table below shows the distnbution of the masses of 100 packages.

Mhass (kg) No. of Packages Cumnulative Frequency
1 -10 12 12
11-20 28 40
21-30 30
31 -40 22
41 - 50 3

(a} Copy and complete the table to show the cummlative frequency for the distnbubion.

{ 2 marks)

(b Using a seale of 2 cm to represent 10 kg on the x-axiz and 1 cm to represent 10
packages on the y-axis, draw the cumulatrve frequency curve for the data.

() Estimate from the zraph

(1) the medizn mass of the packages

{ £ marks)

{ 2 marks)

(1) the probabality that a package, chosen at random, has a mass which 15 LESS than

35ke.

01234020/F 2011

{ 3 marks)

Total 12 marks

GO OX TO THE MEXT PAGE
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An answer sheet is provided for thiz question.

The figure below shows the first three diagrams in a sequence. Each diagram 15 made up of
sticks joined at the end= by thumb tacks. The sticks are represented by lines and the thumb
tacks by dots. In each diagram, there are r thumb tacks and 5 sticks.

Driagram 1

Driagram 2 Diagram 3

On the answer sheet provided:

()
(B

()

Diranw the FOURTH diagram m the sequence. { 2 marks)

{1} How many sticks are mn the ST{TH diagram? { 1 mark )
(11} How many thumb tacks are m the SEVENTH diagram? { 1 mark )

Complete the table by inserting the missmg values at the rows marked (1) and (1).

No. of Stcks Eule Connecting | No. of Thumb Tacks
5 rand s ¥

4 1—(3% 14) 4
8 1—(% xs_} 7

12 1—(% x 13) 10

(1 52 ( I marks)
(1) 55 { 2 marks)
Wite the rule, m terms of 5 and ¢, to show how 1 15 related to 5. { 2 marks)

Total 10 mark:

GO OX TO THE NEXT PAGE

01234020/ 2011
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SECTIONII

Answer TWO questions in this section.

ALGEBRA AND RELATIONS, FUNCTIONS AND GRAPHS

9. (a) Solve the par of simultanecus equations

() (1)

State
(1)
(11}

y=x —x+3

¥=6-3x . { & marks)
Express the fimetion ) = 4x°* — 8x — 2 in the form a (x + k) + &, where a, b and
E are constants. { 2 marks)
the minimm valie of fx) { lmark )
the value of x for whuch fx) 15 2 DomiTwm . { lmark )

(c) The speed-time graph below, not drawn to scale, shows the thres-stage joumev of a
racmg car over a perod of 60 seconds.

Speed
(m/'s)
12

Second Stage

e __

Dhuing the FIRST stage of the joumey, the car increased 1ts speed from 0 m's to 12 m's

in x seconds accelerating at 0.6 m/'s*.
(1)  Calculate the valie of x. 2 marks)
()  What 15 the zradient of the graph dunng the SECOND stage? Explam, in one

(i1}

01234020/F 2011

sentence, what the car 15 domg during this stage. { Imarks)

Caleulate the distance travelled by the car on the THIRD stage of the jownev.
2 marks)

Total 15 marks:

0 ON TO THE MEXT PAGE
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AMEASUREMENT, GEOMETEY AND TEIGONOAETEY

10, (a) In the diagram below, not drawn to seale, WX, Fand 7 are points on the cireumference
of a circle, centre . TTF is a tangent to the corele at F £ AWZ =64° and & F¥F =23"

/

T I L

Calculate, giving reazons for your answer, the measwre of angle

i XYz 2 marks)
(1) ¥z 2 marlks)
(1) oxz. { 3 marks:)

by The diagram below, not drawn to scale, shows the route of an aeroplane fiymg from
Porterty (F) to Crueenstown () and then to Erversdale (F). The beanng of O from Fis
132" and the angle POR 15 56°.

N

-E i
(1)  Calculate the value of x, as shown m the dizgram. { 2 marks)

{11} The distance from Porterty (P) to Cueenstown (00 1= 220 kilometres and the
distance from Chueenstown to Faversdale (K) 15 360 kilometres. Calculate the

distance AP, { 3 marks:)
{111} Deeternme the beanng of K from P. { 3 marks)
Total 15 marks

0 0N TO THE MEXT PAGE
01234020/F 2011
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VECTORS AND MATRICES

305
11. (a} Determine the mverse of the matmx [2 4] . 1 marks)
(b) Them:s:ﬁncrmaﬁm:l..M=[D a]:mapsthepointsﬂandrumﬁ’m.dl”mdlﬂut:
50

RE{7,2) ——» R'(2,-Tyand
T-54) —T'4.5)
(1) Determune the values of @ and b. { 2 marks)
()  Descrbe fully the transformation, M. { 3 marks)
() FXTF 12 a parallelogram m which
7= aamd PV = b

515 a point on Y such that F5: 8 = 1: 2.

W X

¥ >z ¥

(1)  Whte in terms of @ and b, an expression for:

a) iﬁ'
v
g & ( 5 marks)

()  Risthe mud-point of FIF. Prove that B, 5 and X are collinear.
{ 3 marks)

Total 15 marks

END OF TEST

01234020F 2011
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Answer Sheet for Question 8 Candidate Number ..onmsmimem
()
(&) 1)
(i)
(c)
No. of Sticks Eule Connecting | No. of Thumb Tacks
5 fand 5 f

4 1+(:% ><4) 4
8 1+(3%><5) 7

3 5
12 1-(% =<1_-) 10

e 52

LA
LN

(1)

(d)
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There are EIGHT questions m Section I and THREE questions mn Section I
3 Ancwer ALL questions in Section I, and any TWO questions from Section IT
4. Write vour answers m the booklat provided.

Al wordang st be clearly shown.

LA

6. A lst of foommlae 15 provaded on page 2 of this booklet.
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LIST OF FOEMULAE

Volume of a prism IV = 4h where 4 15 the area of a cross-section and b 15 the perpendicular
length

Volume of cylmder V=mr"hwhere r 15 the radius of the base and h 15 the perpendicular height

Volume of a nght pyramed F= é-.nﬂr where A 15 the area of the baze and b 15 the perpendicular height

Cocumference = Jur where r 15 the radius of the cucle.

Are length 5=%11m’whmﬂ'mtheanglembmndedhyﬂﬂeam:mmdin
degress.

Area of a circle A= mr*where r 15 the radius of the cuele.

Area of a zector _{=% ¥ where § 15 the angle of the sector, measured m degrees.

Area of trapezium A=%(a+b}hwtnreaandbare1helgt’asufthepanﬂdsidﬁmdh:is

the perpendicular distance between the parallel sides.

Roots of quadratic equations Ifax® + bx + ¢ = 0,

then x = 2 H & +¢

2
1 1 i . ite sid
Trigonometnic ratios inf = ”pf;:tmfﬂf
s _
cos @ = adjacent side W Opposite
: hypotenuse 2
ite sid Adjacent
tan B = SEPOSuE S1oe
adjacent side
Area of tiangle mnf‘i‘=%ﬁh"‘hﬂibi5ﬂﬂﬂ|Eﬂ.gﬂ1nfﬂaebaseamj}“'5
the perpendicular height.
Area of AABC = labsinC
B
Avea of AdBC = fifs —a¥ls—51i —c)
|
a In -
a+b +c
where z =T c rll )
< b S
Sine rule a b = 'l
an A4 an B o L
Cosine rula go= B+ ot — Yhecosd
GO O TO THE NEXT PAGE
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SECTIONI
Answer ALL the questions in thiz section.
All worldng must be clearly shown.

1. (a} Uszing a calculator, or otherwize, caloulate the EXACT value of

1
(1) (1;] + 3% , EXpressing your answer as a frachon { 3marks)

(1) \‘ﬁ 0529 + 0216 , expressme vour answer in standard form.

{ 3 marks)
(b} A twpist is paid a basic wage of $22_50 per hour for a 40-hour week.
(1) Caleulate the tyvpist’s basic weekly wage. { lmark)

Crvertime 1= paid at one and a balf omes the basic hourly rate.

(m}  Caleulate the overtime wage for OME howr of overtime work. { lmark}
To earn some extra money, the typist decided to work overtime.

Caleulate

(uz) the wage she would eam for overimme 1f she worked for a TOTAL of 52 hows
during a given week. Imarks)

() the number of overtime howrs she mmst work dunng a given week to eam a
TOTAL wage of $1440. I marks)

Total 12 marks

GO ON TO THE MEXT PAGE
01234020 TANUARY'F 2012
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Solve the paw of simultaneous equations

x+ v =13

x—-2y=-l. { 3 marks)
Factorize completely
B x-16 { 1l mark }
@ -3+ 8- 12 { 2 marks)

Tickets for a football match are sold at $30 for EACH adult and $15 for EACH child.
A company bought 28 fckets.

{1} Ifx of these fickets were for adults, write in terms of x,

a) the mumber of tickets for children { lmark )
bl the amount spent on fickets for adults { lmark )
c) the amount spent on fickets for children. { lmark )

(ify  Show that the TOTAL amount spent on the 28 tickets is ${15x + 420).
{ lmark )

(1}  Given that the cost of the 28 tickets was $660, calculate the number of adult
tickets bought by the company: 2 marks)

Total 11 marks

A universal set, U7, 15 defined as:

U= {51,52 53,54 55,56, 57,58,59}
A and B are subsets of LT, such that:

A= { odd pumbers }

B = { prime mumbers }

(1) List the members of the set 4. { 1 mark }
(1) List the members of the zet 5. { lmark )
(111} Draw a Venn diagram to represent the sets 4, B and U { 3 marks:)

(x) Uzing a pair of compaszes, a ruler and a pencil

a) construet a tiangls CDFE m which DE = 10 em, IC = § cm and

£ CDE =45°, { 4 marks:)
b} construet a bine, OF, perpendicular to DE such that F lies on DE.
{ I marks)
(1) Uszmg a profractor, measure and state the size of &~ DCE. { lmark )

Total 12 marks

GO ON TO THE MEXT PAGE

0123402 VTANUARYF 2012
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4. (a) The following 15 an extract from a bus schedule. The bus begms its jowney at Belleview,
travels to Chagille and ends its jouwrney at 5t. Andrews.

Town Arrive Depart
Belleview — G40 am
Chagville T-35am T45am
St Andrevs B:00 am —_
(1) How long did the bus spend at Chagvilla? { 1 mark )

{m) How long did the bus take to travel from Belleview to Chagville?
{ 1 mark )

(uz) Thebus travelled at an average speed of 34 kim 'howr from Belleview to Chagalle.
Caleulate, m kilometres, the distance from Belleview to Chagville.
2 marks:)

b Water 15 powred mto a cylmdncal bucket with a base area of 300 cm®. If 4.8 lires of
water was powred mto the bucket, what 15 the height of the water in the bucket?
{ 3 marks)

() The diagram below, not drawn to scale, shows a cubeid with length 13 em_ width 4 em
and height b em.

< 13 cm =

() State, in terms of b, the area of the shaded face of the cuboid { 1 mark }
() White an expression, m terms of A, for the volume of the cubord. { 1 mark )

(uz) If the volume of the cuboid is 286 cm’ caleulate the height, k. of the cubodd.
2 marks)

Taotal 11 mark:

GO OX TO THE MEXT PAGE
01234020/ TANUARY/F 2012
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(a) The diagram below, not drawn to scale, shows TWO mangles, JEL and MLP, with

JE parallel to ML. LM = MP, EFLP is a straight bne, angle JIM = 22° and angle
LMP=38".

N
b

K L

Caleulate, giving reasons for vour answers, the measure of EACH of the following:

] £ MLP
1] £ LK
() £ JEL
(i) LA ELT { 4 marks)
(b The diagram below shows a mangle, POR, and its mmage, P'O'R.
¥ 5
4
B o
Th
il B x
-4 -2 0 F A 4 3
o
-1
R' o
.
(x) State the coordmates of P and 0. 2 marks)
()  Describe fully the transformation that maps mangle POR onto tnangle PO'R'.
2 marks)
(m)

Wnte down the coordmates of the mmages of P and £ under the translation

3
. 2 marks
= ’

Total 10 marks
G0 O TO THE NEXT PAGE
01234020/ TANUARY/F 2012
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6. The table below shows comresponding valwes of x and ¥ for the fimetion v = x* — 2x - 3, for
mteger vahues of x from -2 to 4.

x -2 -1 o 1 2 3 4

v 5 -3 -4 0 5
(a) Copy and complete the table. Imarks)
(b Uzing a scale of 2 cm to represent 1 unit on the x-axisz, and 1 cm to reprezent 1 undt
on the y-axiz, plot the points whese x and y values are recorded m vour table, and drawr
a smooth curve through vour points. { 4marks)

() Uzing vour graph, estmate the value of y when x = 3.5, Show on your graph how the
value was obtamed. 2 marks)

(dy  Without finther calculations,
(1} wmte the equation of the axs of svmmety of the graph { 1 mark )
(1)  estumate the mummum value of the function ¥ { 1 mark )
()  state the values of the solutions of the equation: x* - 2x—3=0. ( lmark }

Total 11 marks=

GO 0N TO THE MEXT PAGE
01234020 TANUARY/F 2012
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The histogram below shows the distribution of heights of seedlings m a sample.

TTLTT 1]

E

(a) Copy and complete the frequency table for the data i the sample.

Height in cim A Gd-point Frequency
1-10 55 18
11-20 15.5 25
21-30
31-40
41 - 50
{ 3 marks)
(b} Deternune
{1}  the modal class mterval { 1 mark )
() the number of seedlmps in the sample 1 marks)
{ 4 marks)

() the mean height of the seedlmgs

{(1v)  the probability that a seedling chosen at random has a height that is GREATER
than 30 em. I marks)

Total 12 marks

GO ON TO THE MEXT PAGE
01234020/ TAMNUARY/F 2012
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8. An answer sheet iz provided for thiz question.

Sarah 15 making a pattern of squares using straws. She uses four straws for the sides and two
longer straws for the diagonals. The first three fizures in her sequence of shapes are showm
below:

Fizure 1 Figure 2 Figure 3

{a) On vour answer sheet, draw Fizure 4, the FOURTH shape m the pattern.

{ 2marks)
(b On vour answer sheet, complete the TWO rows 1n the table for
{1} Fizwed
{m}  Figure 10
Total Number of Straws
Fizure Formula Number
1 1&) -0 &
2 2(6)-1 1
3 3(6) -2 18
® 4
T N N I
I I I I
Fmm———— e m e Fmm e 4
I I I I
I I I I
{ 4 marks)
(c) Which fizure m the sequence uses 106 straws? { 2marks)

(d) Obtam an expression in a, for the total umber of straws used 1n the n® pattern.

{ 2marks)
Total 10 marks

0 OX TO THE MEXT PAGE
01234020/ JTANUARY/F 2012
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SECTIONTII
Answer TWO guestions in this section.
ALGEBRAAND RELATIONS, FUNCTIONS AND GRAPHS
9. (a) {1} Make x the subject of the formmla
Zx+3

» = . { 2 marks)
i—4
. . 2435
(m)  Hence, determime the imverse of fix)] = 1 where x4,
-
I marks)
() Find the value of x for which fi{x)=10. 1 marks)

(b The diagram below shows the graphs of three lmes and a shaded region defined by three
inequalities associated with these lmes.

The mequality assoctated with the lime 3y =x 15 3v=x

¥ !
L1
EHERR
T 40
T x=6
s
e
T 3 == == _‘_“ﬁ\
T SEE e
SaNmIIIammcan S
HH 10/ ==
l"- I
11 1
11 1 C
0 10 20 30 a0 x

(1) State the other TWO mequalifies which define the shaded region.
{ 2 marks)

The finction p = 4x + 3y satisfies the solution set represented by the closed triangular

Tegion.

{m}  Identify the three pawrs of (x, 1) values for which phas a mactimm or 3 minmmum
value. { 3 marks)

() Whach pair of (x, ¥} values makes p a maxmmum? Justify vour answer.
{ 4 marks)

Total 15 marks

GO 0N TO THE MEXT PAGE
01234020 TANUARY/F 2012
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MEASUREMENT, GEOMETEY AND TRIGONOMETEY

10. (a) The diagram below, not drawn te scale, shows a regular hexapon with centre, O, and
AQ=5cm.

(1}  Determune the size of angle 40F. X marks)

(u)  Calculate, to the nearest whole mumber, the area of the hexagon.
{ 3 marks)

b} The diagram below, not drawn to scale, shows a verhical pole, PI, standing on

a bonrzontal plane, ETM. The angle of elevation of P from K 15 28°, KL = 15 m,
IM=19%mand & ELM =115

P

Cuy

K M

{1} Copy the diagram Show the angle of elevation, 287 and ONE nght angle.
2 marks)

()  Calculate, miving vour answer to 2 sigmficant figures, the measure of

a) PL 2 marks)
b k) { 3 marks)
c) the angle of elevation of P from M. { 3 marks)

Total 15 marks

0 O TO THE NEXT PAGE
01234020/ TANUARY/F 2012
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The diagram below shows two position vectors 04 and CT,%

s
H
4
11
== H
HHHEpHE 2
H
g SEmame
| =
1 T O
D = 02
e e U i:::1:::-5|:::1:::”-=|:::ﬁ =
I S S FH A AP S =
{r}  Write as a column vector, in the form [x] .
&
a) s { 1 mark }
ST { 1 mark )
c) E_E { 2 marks)

() Given that & 15 the ood-point of the lne 4B, wnite as a column vector in the

o)

_}
a) B { 1 mark }
_}
[:3] oG ( 1 mark )
L and M are two matrices where
3 2 -1 3
L= 1 4 and M = 0 oal
Evaluate
iy L+ 2\ I marks)
(y LM 2 marks)
. 4 2
The matrx, @, 15 such that @ = 11
(1) Fmd 0. 1 marks)

{m) Usmng a matnx method, find the values of x and ¥ n the equation

[? f] [;] i @ ( 3 marks)

Total 15 marks
END OF TEST

IFYOU FINISH BEFOREE TIME IS CALILFD, CHECK YOUER WOERK ON THIS TEST.

0123402 0 TANUARYF 2012
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() Diaw the FOURTH shape m the pattern:

(&) Complete the tabls for Figure 4 and Fizure 10

Total Number of Straws
Figure Formula Number
1 (5 -0 &
2 Xe)-1 11
3 g -2 15
(1 4
. . C T T I
1 1 I I
R T Fmm e 4
1 1 I I
1 1 I I
(&) 10

{c) Whach figure in the sequence uses 106 straws?

(d) Ohbtain an expression m n, for the total number of straws used in the #'™ pattern.

ATTACH THIS ANSWER SHEET TO YOUR ANSWER BOORLET
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LIST OF FOEMULAE

Volume of 3 prism

Volume of cylmder

Volume of a nght pyramud

Cueumfarence
Are length

Area of 2 corcle

Area of a sector

Area of trapezium

Eoots of quadratic equations

Trgonomeme ratios

Area of mangle

Sine rule

Coszine ruls
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Page 2

F = 4h where 4 15 the area of a cross-section and b 15 the perpendicular
length.

F=nr*h where r is the radius of the base and h is the perpendicular height.
F= i—..-fFr‘:rhu'E_-{ 15 the area of the base and h 15 the perpendicular height
=2y wheve r 15 the radius of the circle.

i= 3%3:( 2nr where 6 15 the angle subtended by the arc, measured
degrees

A = nr'whese r 15 the radius of the cirele.

A= %ﬂxm*whmeﬂﬁthemglenftb&smunm&mdindegm&s.

A =;—(a+b)hwlmreaandbareielmgﬁsaftb&pam]]ﬂsidﬂ and b 15
the perpendicular distance between the parallsl zides.

Fax* + bx + c = 0,

2
then ¥ = —h kL b — 4::'.:_
2a
. _ opposite side
anf = bypotermse o
o adjacent side Wi Crppaosite
®*% = hypotemze ;
e side Adjacent
oppostte
tan = — — "~
adjacent nide
A:eanfﬂ=%bhwhﬂ'eb 15 the length of the base and & 1=
Area of A4BC = }absin C u
Area of ABC =  yfsiz=al (s =b) s -/TI\
|
_ a+b+e I_I ‘L
where s = — c= - i A
a - b _ e
sm A an B i

ad=5b+¢ - dbccos d

GO O TO THE MEXT PAGE
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SECTIONI
Anzwer ALL the gquestons in thiz section.
All working must be clearly shown.

1. (a) Caleulate the EXACT value of

1 2
-7

a

L i

ZIVIng your answer as a frachon m its lowest terms. (3 marks)

=) The table below shows the cost price, selling price and profit or loss as a percentape of
the cost price.

Copv and complete the table below, inserting the missmg values at (1) and (o).

. . . Percentage
Cozt Price Selhing Price Profit or Loss
L £35.00 4400
(i) $100.00 15% profit
(4 marks)
(c) The table below shows some rates of exchange:
US$1.00 = EC 52.70
TT 51.00 = EC 5040
Calculate the value of
i ECS5ImmTTS (1 mark }
fw) USSS0mECS (1l mark }
(m}) TTS648mUSS (3 marks)

Total 12 mark:

GO OX TO THE NEXT PAGE
01234020/F 2012
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!J

(a} Factorize completehy:

1 Yy + &y (2 marks)
m} -4 (1 mark )
(m) 4 + Bp - xp — (2 marks)

b} Solve for x:

N-3 _ S-x
23 (marls)

3] Solve the spmltanecus equations:

10
13 (4 marks)

3x — 1y
2x + Sy

Total 12 marks

3. (a) In a swvey of 36 students, 1t was found that
30 play tennas,
x play volleyball ONLY,
9x plav BOTH tenmi= and vollevball
4 play netther tenms nor volleyball

{1} (Grven that:
U = {students in the survev}
F = {students who play Vollayball}
T = {students who play Termis}
Copy and complete the Venn diagram below to show the number of students in
the subsets marked y and z.

Lr

T

(2 marks)

GO OX TO THE MEXT PAGE
01234020/F 2012



Page 5

{1} a) Wnte an expression m x to represent the TOTAL number of students m
the survey. (1 mark )

bl Wnte an equation in x to represent the total number of students in the
survey and hence solve forx. (2 marks)

bl The diagram below, not drawn to scale, shows the jowrney of a ship which started at
port P, salled 15 km due south to port @, and then a further 20 km due west to port .

s F
N

.

(1)  Copy the diagram and label it to show the points 0 and K, and the distances
20 km and 15 km. (2 marks)

(m}  Caleulate PR, the shortest distance of the shup from the port where the jowney
started. (2 marks)

{im}  Caleunlate the measure of angle PR giving vour answer to the nearest degree.
(3 marks)

Total 12 marks

GO OX TO THE NEXT FAGE
01234020/F 2012
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4. The diagram below, not drawn to scale, shows the cross section of a prism m the shape of a
sector of a cucle, centre &, and radius 3.5 cm. The angle at the centre 15 2707,

A
Usam= % e
15
P m \C
B
() Caleulate
(1) the length of the arc ABC (2 marks)
{u)  the permeter of the sector O4BC (2 marks)
(i}  the area of the sector O4BC. (2 marks)

(b The prism 1= 20 om long and 1= 3 sobid made of tm. Caleulate

(1) the vohume of the prizm (2 marks)
{u})  the mass of the pnsm. to the nearest kg, grven that | cm® of tin has a mass of
T3kg (2 marks)

Total 10 marks

0 O TO THE NEXT PAGE
01234020/F 2012
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bl
.

(a) (1)  Uszmg a muler, a pencil and a pawr of compasses, construct mangle POR wath
PO = Bom, <POR = 60° and =QFPR = 45°. {4marks)

(1)  Measure and state the length of RO, {1 mark)

(b)  The line £ passes through the points 5 (6. 6) and T (0, -2).

Determine

{1} the gradient of the line ¢ Imarks)
()  the equation of the lne ¢ 2 marks)
()  the mdpoint of the line segment, TS (1 mark }
(iv}  the length of the line segment, TS. {2marks)

Total 12 marks

GO O TO THE MEXT PAGE
01234020/F 2012
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fi. An answer sheet iz provided for thiz question.

The graph below shows mangle LMN and 1ts image POR after an enlarzement.

Yl

h

T

H

5

H

:

1T

I H

3

T

||

T1

i

s :

|I|

e =Sn = = R Ars e T BT

1

=1

H

1

=1

T

T

11

.j r el

11 &

T I T

Ll ] ]

B I I
On the answer sheet provided
(a) Locate the centre of enlargement showing vour method clearly. (2 marks)
)] State the scale factor and the coordinates of the centre of the enlargment.

(2 marks)
(c) Deternune the value of % . (2 marks:)
(d) Dirawe and 1abel triangle ABC with coordinates (-4, 43, (-1, 4) and (-1, 2} respectively.
(2 marks)

(2] Deszembe fully the single transformaton whech maps tnangle LMY on to friangle

ABC. (3 marks:)

Total 11 marks

0 OX TO THE WEXT PAGE

01234020/F 2012
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7. The table below shows the ages, to the nearest vear, of the persons who visited the clime during

a particular week.

Age (¥rs) Number of person: | Cummulative Frequency

40 — 49 4 4

50 - 59 11 15

60 — &% 20 —

0 - 7% 12 —

80 - 89 3 H
{2} Copy and complete the table to show the cumulatrve frequency. (2 marks)
(k) Using a scale of I cm to represent 10 vears on the x-axis and 1 cm to represent &

persons on the y-axiz, draw the cummlative frequency curve for the data. (5 marks)
{c) Use your graph drawn at (b) above to estimate
(1)  the median age for the data (2 marks)

() the probabubity that a person whe visited the chnic was 75 vears or younger.
{2 marks)

Draw hines on your graph to show how these estimates were obtained.

Total 11 marks

GO OX TO THE MEXT PAGE
01234020/F 2012
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B. An answer sheet iz provided for thiz question.
The diagram below shows the first three fipures in a sequence of fizures. Each fiwe 1= an
1sosceles mangle made of a mbber band stretched around pins on 2 zeo-board. The pins are
arranged mn rows and columns, one umit apart.
Figure 1 Figure 2 Figure 3

o

(a) On the answer sheet provided, draw the fourth fipwre (Figure 4) in the sequence.
2 marks)

(b} Studv the patterns in the tzble below, and on vour answer sheet, complete the rows
pumbered (1), (u), (m) and (1v). The breaks m the columns are to mdicate that the rows
do not follow one after the other.

Fizure Area of Triangle | No. of Pins on Baze

1 1 2x1+1=3

2 4 2x2+1=35

3 g 2x3+1=7
(1) 4 (2 marks)
(1) —_ 100 - (2 marks)
{111} 20 (2 marks)
() n (2 marks)

Total 10 mark:

GO OX TO THE NEXT PAGE
01234020/F 2012
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SECTIONII
There are THREE guestions in thiz secton.

Anzwer TWO guestons in thiz zection

ALGEBFA AND EELATIONS, FUNCTIONS AND GEAPHS

LS Y e

(1)

Solve the pair of simultanecus equations:

y=8-x
Ix* + xy = =16 (5 marks)

State, grving the reason for vour answer, whether the line y = 8 —x 15 a fangent
to the cuve 2¢* =+ x = -16. 2 marks)

(b An answer sheet 1z provided for this queston.

A forst makes bouguets of Howers, each consisting of x roses and p orcluds. Foreach
bouquet, she apphies the followmg constramts:

EiJ
()

(1i1)

)

01234020/F 2012

the mumber of orchids must be at least half the number of roses
there must be at least 2 roses
there mst be no more than 12 fowers

Wnte THEEE inequalities for the constraints ziven. (3 marks)
On the answer sheet provided, shade the region of the graph which represents
the solution sef for the imequalities n (b) (1). (1 mark)

State the coordinates of the points which represent the vertices of the repion
showmg the solution set. (1 mark)

The florist sells a bougquet of fiowers to make a profit of $3 on each rose and 54 on

each orchid Dietermme the BANTMUM possible profit on the sale of 2 bouquet.
(3 marks)

Total 15 marks

GO OX TO THE MEXT PAGE
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MEASUREMENT, GEOMETEY AND TRIGONOAETEY

10, (a) The diagram below, not drawn to zeale, shows a quadnlateral ORST m which 08 =T om,
ST=10cm, OT=8 em, <SR =60° and <RO5=45".

Caleulate
(1) thelength of RS (3 marks)
(n}  the measure of <~QT5. (3 marks)

(b The dizgram below, not drawn to scale, shows a circle, centre 0. The lime UTFW 15 2
tangent to the circle, ZOATF 15 a straight ine and angle T0X = 707

T i
1) Calculate, showing working where necessary, the measure of angle

a) ouz (2 marks)
)] Ty {3 marks)
c) UwWo. (2 marks)

(11) Mame the tnangle in the diagram which 15 conpruent to trnangle
a) 2o (1l mark)
bl FATS (1l mark)
Total 15 marks:

GO QX TO THE MEXT PAGE
01234020/F 2012
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)

VECTORS AND MATEICES

ba ba

. . —= [f] —= 3 —= ]
11 (a) The points 4, B and £ have position vectors ﬂ.‘!=[1),ﬂB= [4]andﬂ‘€=[
respectively.

(i)  Expressin the form [;Jmumm

a) L (2 marks)
W AC. (2 marks)
(i) State ONE geometrical relationship between B4 and BC. (1 mark )
(i)  Draw a sketch to show the relative positions of A, B and C. (2 marks)

® W Cﬂmﬂmmrﬂmsnhmdbmhﬂm[a _4][2 _4J=[2 GJ-

1 sl =3/7|o 2
(3 marks)
i) Hme,mmmise,manmthemmuf[f j) (2 marks)

2 -
{m} Use the inverse of [1 _g] to solve for x and ¥ m the mabix equation

13)6)-6)

Total 15 marks

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECEYOUEWORK ON THIS TEST.

01234020F 2012
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(b) Seale factor: Centra:

Area of POR

I:C:I Hrea Cli IE; =

(e} The single transformation which maps friangle TWMMN onto friangls ABC:

ATTACH THIS ANSWER SHEET TO YOUR ANSWER BOOELET
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(2 marks

Fizure Area of Triangle | No. of Pin: on Baze

1 1 Txl+1=3

2 4 2x2+1=35

3 9 2x3+1=7
1) 4 - - (2 marks)
(11) - 100 - (2 marks)
{1} 20 (2 marks)
() n (2 marks)
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LIST OF FOEMULAE

Volume of 2 prism

Volume of eylmder
Volume of 3 nght pyrapued

Creumference

Are length

Area of a curcle

Area of a sector

Area of trapezum

Foots of quadratic equations

Tngonometnc ratios

Area of nangle

Sine rule

Coszine rule

01234020 TANUARY'F 2013

Page 2

V= _4h where 4 is the area of a cross-sechion and h 1= the perpendicular
length

F=nar"h where r is the radius of the base and h 15 the perpendicular height.
F =—51.—_{h where 4 15 the area of the base and k15 the perpendicular height

= dar where r 15 the radius of the circle.

5=%K2:’rn'hm‘eﬂ 15 the angle subtended by the arc, meazured m
degress.
A = n7* where r 15 the radius of the circle.

4=_8_

=5 ¥~ where § 15 the angle of the sector, measured in degrees.

_-{=1—(::r+6)hwhsreaandbareﬂ:eleugﬂ:snftb&panﬂel sudes and h
iz the perpendicular distance between the parallel sides.

o +bkx+c=0,

_ by EF -dar
then x = —_—
. _ opposite side
ang = Bypotenuse
adjacent side
hypotammze

Wi Opposite

cos@ =

_  Opposite side

= Adjacent
adjacent side

tan &

A:eauf.ﬁ.=lTi':h where b is the length of the base and h is the perpendicular
haight. -

Avea of A ABC = %absﬁnﬂ"

Avea of AABC = Vslz—a) (s -B)(z-¢c) a
|
wheres=—a+§+f Z Iﬁ :
a - B _ c ' |_|l A
sin 4 sin B s C = b =
=58+ - dbccosd
GO O TO THE NEXT PAGE
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SECTIONI
Anzwer ALL gquestions.
All working must be clearly shown.
1. (a} Uszing a calculator or othermwise, calculate the exact value of
(267 x 41) - 1.3° {3 marks)

(b} Mr Harry who lrves im 5t Eitts 15 planming to travel to Barbados. A travel club offers the
rates shown below.

Petty’s Travel Club
Holiday in Barbados
Return Air Fare Us $356.00
Hotel Accommodation Us $97.00 per night

{1}  Caleunlate the TOTAL cost of airfare and hotel accommodation for 3 mghts usmg
the rates offered by Petty’s Travel Chab. {3 marks)

(i}  Amnother travel club advertises the following package deal

Angie's Travel Club
Holiday in Barbados
3 Nights Hotel Accommodation plus Return Air Fare
EC $1610.00

Caleulate, m US dollars, the cest of the tnp for 3 mights as advertized by Angie’s
travel club.

U% 5100 = EC 31.70 (I marks)

{m}  State, grving a reason for your answer, whech travel club (Petty's or Anze’s) has
the better offer. {1 mark)

(iv}  The EC 51610.00 charged by Angie’s Travel Club includes a sales tax of 15%.
Calculate the cost of the fnp for three mights BEFORE the sales tax was added.
(2 marks)

Total 11 marks

G0 0N TO THE NEXT PAGE
01234020/ TANUARY/F 2013
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L5
H

(3} Solveforp
p+35)-T=4p (2 marks)

()  Factorize completely
@ 25w -1 (2 marks)
() 2 - 3m - 20 {2 marks)

(<) A eandy store packages lolhipops and toffees m bags for sale.

¥ grams

5 lollipops and 12 toffees have a mass of 61 grams.
10 lolhpops and 13 toffess have a mass of 8% grams.

(1)  If the mas=s of one lollipop 15 x grams and the mass of one toffee 15 ¥ grams, wmte
two equations 1o x and ¥ to represent the above information. {2 marks)
()  Calculate the mass of
a}  ONE lollipop
b}  ONE toffes (4 marks)

Total 12 mark:

G0 0N TO THE NEXT PAGE
01234020/ TANUARY/F 2013
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3. (a) There are 3] students m 2 class. Students in the class were given awards for Mathematics
or Sclence.

36 students recerved awards in exther Mathernatios or Soence.
& students recerved awards m BOTH Mathematics and Science.
2x students recerved awards for Mathematics onlby.

x students recerved awards for Science only.

In the Venn Dhagram below:
7 = {all the stadents in the class}
M = {stadents who received awards for Mathematics}

5 {stadents who recerved awards for Scence}

(>

{1}  Copyand complete the Venn Thagram to represent the information about the awards
given, showing the number of students in EACH subset. {4 marks)

(uy Calculate the value of x. I marks)

(b} In the diagram below, not drawn to scale, ABC 15 an 1s0sceles tnangle with A8 = 4C and
angle ABC = 54°. DE 15 parallel to BC.

A

I E

540
B > C

{1} Caleulate giving a reason for your answer, the measure of:
a)  LBAC
by LAED (4 marks)
()  Explam why tnangles A5C and ADE are simalar but not congruent. (2 marks)
Total 12 marks

G0 ON TO THE NEXT PAGE
01234020/ TANUARY/F 2013
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4, {a) Make r the subject of EACH of the following formulae:
@D r-h=nrh (2 marks)

i V=xrh 2 marks)

(b The functions and g are defimed as follows:

fxy=2x+ 3
ix) = .1:53
Evaluate:
W A (2 marks)
(wp  gfi3) (2 marks)

(c) A line segment H has equation 3x + 2y = 13.
(1} Determume the gradient of GH. {1 mark)

{1r}  Anocther ine segment, JE 15 perpendicular to GH and passes through the point
(4. 1). Deternume the equation of the line JE. (3 marks)

Total 12 mark=

GO 0N TO THE NEXT PAGE
01234020/ JTANUARY'F 2013
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An answer sheet 13 provided for thiz question.

(a) The diagram below 1= a scale draming showing the hne RT and the north direction on a
plavground.

It 15 drawm to 2 zcale of 1 centimetres @ 30 metres.

Uzing the anzwer sheet provided.,

{1} measure and state, In centimetres, the length of KT as drawn on the diagram:
{1 mark)

(1} measuwre and state, n degrees, the size of the angle that shows the beaning of T
from K. {2 marks)

{1}  caleulate the actual distance, In metres, on the playground that BT represents.

(2 marks)
(b A point A on the playzround 15 located 300 metres from R on a beanng of 120°.

O the zame answer sheet,

{1} caleulate m centimetres, the length of R that should be used on the scale drawang.

(2 marks)

(1}  u=mng aruler and a pair of compaszses, draw the line R on the scale drawing.
(4 marks)

(1)  mark and name the angle in the scale drawing that measures 1207, (1 mark)

Total 12 marks

&0 ON TO THE NEXT PAGE
01234020/ TANUARY/F 2013
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B, The diagram below, not drawn to scale, shows a hollow cylinder with height 8 cm and dizmeter

12 em.
5 om
Usem=3.14 [ T
) 12 cm il
{a) Caleulate for the cylinder:
{1} The radms (1 mark)
()}  The cucumference of the cross section (2 marks)
(b The rectangle shown below, not drawn to scale, represents the net of the cwrved swface
of the cylmder shown above.
. a L
b
(1) State the values of 3 and b. {2 marks)
()  Hence, calculate the area of the curved smface of the cylmder. (2 marks)
() If 0.5 hives of water 15 poured info the cylmder, caleulate, comect to one decimal placs,
the height of water in the cvlmder (4 marks)
Total 11 marks
&0 OM TO THE NEXT PAGE

01234020 TANUARY/F 2013
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7. The scores obtamed by 100 children m a compethon are summanzed i the table below.

(@

)]

(e

()

01234020/ TANUARY/F 2013

Score Clazs mid-point (x) | Freguency () Frx
09 45 g 36
1019 14.5 13 188.5
2029 25
3039 22
4049 20
059 12
Total 100
{t}  State the modal class interval {1 mark)
{m) State the class mterval in which a score of 19.4 would Lie. {1 mark)
{1} Copy and complete the table to show
a)  the class mid-pomts
b)  the values of “fix x™ {2 marks)
(u}  Calculate the mean score for the sample. {3 marks)

Explain why the value of the mean obtzmed m (b} (11) 15 enly an estimate of the true value.

{1 mark)

In order to qualify for the next round of the compettion a student mmst score AT TEAST

40 points.

What 15 the probabulity that a student selected at random quahfies for the next round?

{2 marks)

Total 10 marks

G0 ON TO THE NEXT PAGE
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3. The first three diagrams in a sequence are shown below.

] [T T TT]

n=1 n=2 n=3

{a) In wour answer booklet, draw the FOURTH diagram in the sequence. (2 marks)

(b The table below shows the mumber of squares in EACH diagram.

Diagram (n) Number of Sguares
1 1
2 4
3 T
(1) 4 a
! ! i
1 1 1
P Femmm e —— e B
1 I 1
1 I 1
1 1 1
(1) 10 b
]
1 1 1
1 1 1
1 1 1
e m e —————— Fmmmm e ———————— +
1 1 1
1 1 1
1 1 1
(i11) e 40
Dietermune the values of
W a
w &
m) e (% marks)

{c) Write down, in terms of n, the number of squares in the n* diagram of the saquence.
(3 marks)

Total 10 marks

GO ON TO THE MEXT PAGE
01234020 TANUARY/F 2013
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SECTIONII

Anzwer TWO questions.

ALCEERAAND RELATIONS, FUNCTIONS AND GEAPHS

9. (a) The table below shows comrespending values of x and p for the funchon

L= 2
¥ = x =0

where ¥ represents the velocity of a particle after x seconds.

x (zec) 0.25 0.5 1 2 5 4 5 &

¥i{m's) 12 3 1.5 0.75 03
{1}  Copy and complete the table for the fimetion. {2 marks)
()  Usmgaseale of 2 cm to represent 1 unit on the x axis and 1 cm to reprezent 1
undt on the y axis, plot the points from your table, drawing a smooth cwrve through
all poinis. {5 marks)
bl (1)  Wntefix) = 3x* —5x+ 1 i the form alx — h)* + kwhere a, h and k are constants
to be determmed. {2 marks)
(1}  Hence, or otherwise, determme the mimmum value of fx) and the vahue of x for
which fx) 15 2 pomimmam. {2 marks)

{ur}  Solve the equaton

3 = 5x + 1 =0 expressing vour answer comrect to tero decimal places.
{4 marks)

Total 15 marks

G0 ON TO THE NEXT PAGE

01234020/ TANUARY/F 2013
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GEOAMETEY AND TRIGONOAETEY

10. {a) The diagram below, not drawn to scale, shows a cocle, centre 0. RO 15 a diameater and
PM and PN are tangents to the cirele. Angle MPN = 547 and angle ROM = 20°.

Caleulate, prving reasons for vour answer, the measure of:

@ £MRO (2 marks)
(i) £PMR (2 marks)
(i) £ PMN (3 marks)

(b} {1} The diagram below, not drawn to scale, shows the posihon of three pomts 4, B
and C on a honzontal plane.

AE =174 metre=, BC = 65 matres and AC = 226 matres

- 5 m
—
1M4m o
_,—o—'—"_'_'__'_'_
I 126m

_:—'__'_'_‘_'__'_'_
Caleulate
a)  the measuwre of angle ABC 2 marks)
b}  the area of mangle ABC. {2 marks)

GO ON TO THE NEXT PAGE

01234020 TANUARY'F 2013
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(1)  The line T4 represents a vertical highthouse. The angle of elevation of T from B

is 23°.

a)  Invour answer booklet, draw the tnangle TAF showmg the angle of elevaton.
(2 marks)

b)  Caleulate the height T4, of the hghthouss (2 marks)

Total 15 marks

GO ON TO THE MEXT PAGE
01234020 TANUARY/F 2013
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VECTOES AND MATRICES

11. (a) The diagram below, mot drawn to scale, shows a parallelogram JETM where O 15 the
orizin. The point § is on KM such that M5 =2 SE. OF =v and OM =u.

L

Express EACH of the following in termes of w and v:

4] -& (1 mark)
(1) 5? (2 marks)
() o5 (2 marks)
) The matrix J= [L: _E:] represents a smgle transformation.

The mage of the pomnt P under transformation J1s (35, 4).

Deterpine the coordinates of F. (3 marks)

() (1) VWnte down 2 mabix, H, of size 2 ¥ 2 which represents an enlarpement of scala
factor 3 about the ongin. (1 mark)

(1) Determine the coordimates of the point (5, =7) under the combmed transformation,

H followed by J. (2 marks)

GO ONTO THE NEXT PAGE
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(d) A superstore sells 3 models of cell phones. Model A costs 340 each, model B costs $35
each and model C eosts $120 each.

The weekly sales for 2 weeks in June wrere:

Week 1 Week 2

2 model A no model A
5 model B & model B
3 model C 10 model C

(1)  Wnte down a matiix of size 3 % 2 whaich represents the sales for the two weeks.
{1 mark)

() 'rite down a matnx of size 1 x 3 which represents the cost of the different models
of cell phones. {1 mark)

(m)  Wnite down the mmltphication of the tero matrices whach represants the superstore’s
takings from the sale of cell phones for each of the two weeks. {2 marks)

Total 15 marks

END OF TEST

IFYOU FINISH BEFORE TIAME IS CALLED, CHECK YOUR WOREK ON THIS TEST.

01234020/ TANUARY /T 2013
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Scale: 1 cm represents 30 m

(0 RT=_ centimefres
() Angle=_  degress
(1) Actual distance of BT = metres
(&) (i) EM=_  centimefres
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2 There are EIGHT gquestions in Section I and THEEE questions in Section IT.
3. Answer ALL questions m Section I, and any TWO questons from Section IT.
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LIST OF FOEMULAE

Volume of a prism V = Ah where 4 15 the area of a cross-section and b 15 the perpendicular
length.

Volume of cylnder V="l where r iz the radius of the base and h is the perpendicular height.

Volume of a nght pyramed "= %—.ﬂr where 4 15 the area of the base and h 15 the perpendicular height

Cucumference = 2ar where r 13 the radius of the circle.

Are length 5=%Xlarwhmeﬂisiemglembmndedhyiearc:maa_mredin
degress.

Area of a circle A= nrwhere r is the radius of the circle.

Area of a sector :I=;%m % where 6 is the angle of the sector, measured in degrees.

Area of trapezium _{=%{a+b}hwlnreaandbareﬂu.e|grhsuftbepam]lelsidﬁandhis
the parpendicular distance between the parallel sides.

Roots of quadratic equations Ifax” + bx + ¢ = 0,

ﬂmux=_bi-— M

2a
- - . . _ opposite side
Tngonometne ratios snf = “Fypotamze .
ot
adjacent side W Oppasite
2028 = Dypotemmse -
opposite side Adjacent
tm @ = adjacent side
Area of tangle Area of & =1 bi where b is the length of the base and h is
Avea of AABC = LabsinC
Area of AABC =+fs(z—alz =B}z —¢)
B
a+bh+ec !
wheres = — = o N
- I
; a b € C= l'l > A
Sime rule — 1~ =2F ~mC = 5 >
Cosme rule a =58 +c - 2bccosd

GO ON TO THE MEXT PAGE
01234020/F 2013
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SECTIONI
Answer ALL the queztions in this section.

All working must be clearly shown.

1. (a) Uzing a caleulator, or othermize, caleulate the EXACT vale of

1 _ 1
(2} }—1} (2 marks)
25
(11} JT 3835 + (0,320, {2 marks)
(b Smuley Orange Juice 15 sold in cartons of two different sizes at the prices shown 1 the
table belowr.

Carton Size Cost

350 ml $4.20

450 ml $5.13

Which size carton of orange juce 15 the BETTER buy? Justify vour answer.
(3 marks)

(c) Faye bomowed 59 600 at 8% per ammum compound mterest.
(1)  Calenlate the interest on the loan for the first vear. (1 mark)
At the end of the first year, she repaid 54 363,
(1}  How much did she sall owe at the begmning of the second year? {2 marks)
(1}  Caleulate the interest on the remaming balance for the second year. (1 mark)

Total 11 marks

0 ON TO THE NEXT PAGE
01234020/F 2013
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0]
(i)
() ]
(1)

(a) Factonze completely:

' —Bx

Ix'-5x-2

IMake C the subject of the formula F = % C+32.

Given that F = 113, caleulate the value of C.

Page 4

{2 marks)
(2 marks)
{2 marks)

(1 mark)

(=) 500 tickets were sold for a concert. Of these x tickets were sold at $6 each, and the
remainder at $10 each

]

(i)

01234020/F 2013

Wiite an expression, m terms of x, for

a) the number of tickets sold at 310 each

(1 mark)

b} the TOTAL amecunt of money collected for the sale of the 500 tickets.

(1 mark)

The sum of $4108 was collected for the zale of the 500 tickets.

Calculate the number of tickets sold at 36 each.

(3 marks)

Total 12 marks

GO 0N TO THE NEXT PAGE
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3. (a) A swrvey of the 30 students in Form 5 showed that some students used cameras (C) or
mobile phones (M) to take photographs.
20 students nsed mobile phones
4x students used ONLY cameras
x students used BOTH mobile phones and cameras
2 students did not wse erther cameras or phones.

{1}  Copy the Venn diagram below and complete it to show, m terms of x, the mumber
of students 1 each region. {3 marks)

N

(1) Wrtean expression, in terms of x, which represents the TOTAL mumber of students

in the survey. (1 mark)
(u1}  Determume the number of students in Form 5 who used ONLY cameras.
(2 marks)
(b}  In the dizgram below, net drawn to scale, AEC and 4DF are straight lines.
<ABC = <ADE = %"
AC=10m 4AB=8mand DE=32m c
10 /
«——3lm =
4% o Cp
{1}  Calculate the length of BC. {2 marks)
()  Explamn why tnangles 4BC and ADF are smmlar. (1 marlk)
(1}  Determume the length of DE. {3 marks)

Total 12 marks

GO 0N TO THE NEXT PAGE
01234020/F 2013
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4. (a) The diagram below shows an 1sosceles mangle CDE. (15 the mudpoint of CD.

E
C [ D
{r}  Bleasure and state mn centimetres, the length of DE. (1 mark)
{11} DIMeasure and state, m degrees, the size of <ECL. (1 mark)
()  Deternune the perimeter of the tnangle CDE. (2 marks)
(v}  Calculate the area of the tnangle CDE. (1 mark)

=) A (-1, 4) and E (3, 2) are the and pomts of a line segment 48 Determune

{1}  the gradient of AF {2 marks)
(11} the coovdinates of the midpomt of AF {2 marks)
(ur}  the equation of the perpendicular basector of AB. (3 marks)

Total 12 marks

0 ON TO THE NEXT PAGE
01234020/F 2013
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o

(a) The incomplate table below shows one pair of values for 4 and K where 4 1= directly

proportional to the square of B
A 36 196
R 3 5
(1) Express 4 m terms of § and a constant k. (1 mark)
(i1} Caleulate the value of the constant k. (2 marks)
{1} Copy and complete the table. {2 marks)

xr+1

(b Given that f{x) = 3 and g(x) = 4x + 5, deternune the values of:

@ f@ (3 marks)
i 0 {3 marks)

Total 11 marks

GO 0N TO THE NEXT PAGE
01234020/F 2013
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&, (a) A car, travelling along a straight road at a constant speed of 54 km'h, takes 20 seconds to
travel the distance between two sign posts.

Calculate
{1}  the speed of the car in m/s {2 marks)
(i}  the distance, 1n metres, between the two sizn posts. {2 marks)

(b} An answer sheet iz provided for this queston.

The graph below shows mangle LMW and its image L' A N after undergoing a single
transformation

{1}  Describe fully the transformation that maps A LMY onto A L™ M N
{2 marks)

(1}  On the answer sheet provided, draw mangle L W' N the mmage of mangle

0
LMN, after a translation by the vector | 3| {2 marks)

(1} Name and descmbe a combination of TWO transformations which may be used
tomap AL" WM™ N"' onto AL A" N' {3 marks)

Total 11 marks

G0 ON TO THE NEXT PAGE
01234020/F 2013
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1. The table below shows the amount, to the nearest dellar, spent by a group of 40 students at the
school canteen diring a period of one week.

Amount Spent (5) Number of Students Cumulative Frequency
1-10 3 3
11-20 7 10
21-30 9 19
31-40 11
41-50 g
5180 2
(a) Copy and complete the table to show the cunmlative frequency. {2 marks)
(b Uzing a scale of 1 cm to represent 5% on the horizontal axds and 1 cmo to represent

£ student: on the verdeal axis, draw the cumulative frequency zraph for the data
(5 marks)

(Alarks will be awarded for axzes appropriately labelled, points correctly plotted, and
a smooth curve carefully drawn.)

(c) Uze vour graph to estimate
(1)  the median amount of money spent (2 marks)

(1t} the probability that a student chosen at random spent less than 523 duwing the
weaek. {2 marks)

Show onvour graph, using broken lines, how these estimates were determined.

Total 11 marks

GO 0N TO THE NEXT PAGE
01234020/F 2013
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8. An answer sheet iz provided for thiz question.
The drawmgs below show the first three diagrams mn a sequence.

Dhagram 1 Diagram I Diazram 3

Each diagram 15 made up of wires of equal length which are joined at the ends by balls of plashcme.
Diagram | 15 made of 12 wires and 8 balls. Each new diagram in the sequence 15 formed by fittng
the frame shown below to the nght of the previous diagram.

Thus, Dhagram 2 has § more wires and 4 maore balls than DThagram 1.

On the answer zheet provided:
(a) Diraw a sketch of Dhagram 4, the fourth diagram in the sequence. {2 marks)

(b Complete the table by inserting the missing values at the rows marked (1) and ().

Name of Diagram| No. of Wires No. of Balls
Ny (m) (B)
1 12 8
2 20 12
3 23 16
() 4 {2 marks)
(i) 20 {4 marks)

(c) Write the mles which may be used to find the values of W and of B where N1z known.
o W= (1 mark)

m} E= (1 mark)
Total 10 marks

G0 ON TO THE NEXT PAGE
01234020/F 2013
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SECTIONII
Anzvrer TWO guestions in thiz section.

ALGEERA AND RELATIONS, FUNCTIONS AND GEAPHS

9, (@) An answer sheet iz provided for thiz question.

Trizh wishes to buy x oranges and ¥ mangoes which she infends to cary i her bagz. Her
bag has space for onky & fonts.

(1)  Wrnte an mequality to represent thus mformation. (1 mark)

To get a good bargain, she mmust buy AT LTEAST 2 mangoes.

(u) Wrie an mequality to represent thas mformation. {1 mark)
More information zbout the pumber of oranges and mangoes associated with the good
bargain 1= represented by

y=lx

() Wnte the mformaton represented by this mequality as a sentence 1n vour own
words. (2 marks)

()  Onthe answer sheet provided, draw the lines associated with the tero mequalifies

obtained in (1) and {n) above. (¥ marks)
(v)  Shade on vour graph the remion which represents the solution set for the three
mequalibes. {1 mark)
(&) 1)  Wnte 3x° — 12x + 8 in the form a {x + h)* + kwhere a, k and k are constants.
(3 marks)
(1)  Sketch the graph of ¥ =3x" — 12x + &, showing on vour sketch
a)  the infercept on the y-axs
b}  the coordinates of the mininum pomt. {4 marks)

Total 15 marks:

00N TO THE MEXT PAGE
01234020/F 2013
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AMEASTUREMENT, GEOMETEY AND TEIGONOMETEY

10, (a) The diagram below, not drawn to scale, shows a cirele wath centre & EBC 15 a tangent
to the crele. <B4 = 40" and <0BF = 35",

Caleulate, giving reazons for vour answer, the measure of

{1y =EBF (1 mark)
() =BOd marks)
(m) =AFB Y marks)
) =04F Y marks)
G0 0N TO THE NEXT PAGE

01234020/F 2013
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(b The diagram below, not drawn to seale, showrs three points K, 5 and F on the honzontal
ground. FT 1s a vertical tower of beight 25 m. The angle of elevation of the top of the
tower, T, from R 1s 27" R1is due east of F and 515 due south of F. SF=433m

I

15m

(1}  Sketch separate diagrams of the tmangles RFT, TFY5 and SFR. Mark on EACH

diagram the given measures of sides and angles. {3 marks)
{u}  Show, by caleulzhon, that RF =491 m. (2 marks)
{ur})  Caleulate the length of SR comect to 1 decimal place. {1 mark )

(v}  Calculate the angle of elevation of the top of the tower, T, from 5. {2 marks)

Total 15 marks

00N TO THE NEXT PAGE
01234(020/F 2013
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VECTORS AND MATRICES

11. (a) In the diagram below, not drawn to scale, P and & are the midpoints of 044 and AR
respectivaly.

Od=2amd OB =1b .

a F A

{1}  Express in terms of a and b the vectors

a) ai_ﬁ {2 marks)
w PO (2 marks)
()  State TWO geometiical relationships that exist between OF and PO,
Give reazons for your answers. {2 marks)
2 17

) Girmthat.ﬂc{=|4 5

{1} Evaluate M ', the imverse of M. {2 marks)
(i)  Show that M ' M=1I {2 marks)

(1}  Use a matnx method to sobve for r, 5, r and u 1o the equation

2 1yfr 5_(2 1}
14 307 uf |__4 —l_|. {5 marks)

Total 15 marks

END OF TEST

IFYOU FINISH BEFORE TIME 15 CALIFD, CHECK YOUR WOER ON THIS TEST.

01234020/F 2013
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LIST OF FOEMULAE

Volume of a prism

Volume of cylmder
Volume of 2 nght pyranad

Creumference

Are lenzth

Area of a circle

Area of a sectar

Area of trapeznum

Roots of quadratic equations

Tngonometnic ratios

Area of tiangle

Sine rule

Cozme rule

0123402V TANUARY'F 2014

Page 3

V"= Ak where 4 1 the area of a cross section and k 1s the perpendicular
length.

F=nar"h where r 15 the radius of the base and k 15 the perpendicular height.
"=—51.—_«ﬂ1 where 4 15 the area of the base and h 15 the perpendicular height

= dar where r 15 the radis of the circle.

=;;T:~: 2mr where § 15 the angle subtended by the arc, measured in
degress.
A =mr"where r 15 the radius of the circle.

;]

A= =

¥ - whete § 15 the angle of the sector, measured in degrees.

_-I=1—(a+b:|hwhereaa.udi': are the lengths of the parallel sides and &
iz the perpendicular distance between the parallel sides.

far'+bx+c=0,

_ bk -dar
- _ opposite side
ang = VPOEIIES

B= adjacent side Opposite

CosY = Wypotemse

_ Opposite side Adjacent
anf = adjacent side e

Area uf.’.‘n=]Ti':h where b is the length of the base and h 15 the perpendicular
height. -

Avea of AABC = %absﬁnc

Avea of AABC = vs(z—a)z-B)(z—<c) a
where z = _@F8&+¢ a Iﬁ c
2 |
T = _b = 3 i |_|l A
sin 4 sin B sim C < k =
=5+ - 2bccosd
GO ON TO THE NEXT PAGE
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SECTIONI
Answer ALL questions.

All working must be clearly shown.

1. (a) Caleulate the EXACT value of

[ 3 1 5 .2 i
1?__] - [_ 3]_ (3 marks)

e

(b} Uzing a calculator or otherwise, caleulate
7891 + —L3_
) T
ZIving your answer correct to 2 decimal places. (3 marks)

(c) A jeweller pard 56 800 for 165 bracelets bought in China. The Customs Department in
his country charged hom 51 360 m duty.

{1} Caleulate the TOTAL cost of the 165 bracelsts inchusmve of duty. (1 mark)
(1}  The jeweller sold the 163 bracelets at a selling price of 568.85 EACH.

a)  Caleulate the TOTAL profit he made on the sale of the 165 bracelats.
(2 marks)

b} Caleulate the profit as a percentage of the cost price, giving vour answer to
the nearest whole mumber, (2 marks)

Total 11 marks

e
H

(a) {1} Solve for x, where x 15 a real mumber
Hx—-6)+3x=8 (3 marks)
(11}  Usmg a mmber ine, show vour sohihon to Part (3) (1). (1 mark)

(b Factorize complately:

1) 3x-6y+ax-2ay (2 marks)
(fup p*-1 {1 mark)
0 ON TO THE NEXT PAGE

01234020/ TANUARYF 2014
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(d)
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Page 5

Expand and smmphify
(2k-3) (k-2). {2 marks)
The lines whose equatons are
3x +y =2 and 4x — 2y = 6 intersect at {x, ).
Showr that the pomt of intersection 15 (1, -1). {3 marks)
Total 12 marks

In a class of 32 students, ALL the students study Spamsh (5) and 20 of the students study
French (F).

(1)  Represent thiz information on a Venn diagram. (2 marks)
(1} Calculate the pumber of students who study Spanish (5) but NOT French (F).

{1 mark)

{ur)  Wnite, using set notation, the relanonslhup between F and 5. {1 mark)

The diagram below 1= an accurate plan of the floor of a room. All the comers are nght
angles. All measures shown on the dizgram are recorded to the nearest metre.

3
x ¥
Iy
x
3
= I s

(1)  State, in termas of x, the length [ of the Soor. (1 mark)

{1}  The penmeter of the Hoor 15 56 metres.
a)  Determine the value of x. {3 marks)
by Calculate the area of the floor. {2 marks)
Total 10 marks
&0 ON TO THE NEXT PAGE

0123402V TANUARY'F 2014



4, An answer sheet i provided for thiz question.

The diagram below shows the graphs of three straught lmes:

¥=2, wy=x and y=x+2.

Line 1
F i
4= Lime 2
Y
= Lime 3
TR x

On the answer sheet

(a)

®)
()
(d)

(e

State the correct equation for EACH of the followmg:

) Linel
(i) Line2
(iii) Line3

Showr that the gradient of Line 215 1.

Shade the region which 15 deseribed as vy = x + 2.

Paze 6

(1 mark)
(1 mark)
(1 mark)
(1 mark)

(1 marks)

Wiite THEEE mequalities that define the shaded region, 5, shown in the diagram.

(3 marks)

Write the equation of the straizht hne whach 15 perpendicularto Line | and passes through
the on@n. (2 marks)
Total 11 marks

GO ONTO THE NEXT PAGE

01234020/ TANUARY/F 2014
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Page 7

Using a ruler, a pencil and a pair of compasses, construct nangle ABC with

BC=10¢m AF=6cm and AC=8cm (3 marks)
Ideazure and state the size of angle ABC {1 mark)
Complete the diagram to show a quadnlateral, CABD, such that CD = C4 and
BD=EA. {2 marks)

(b The diagram below, not drawn to scale, shows a block of metal 1n the shape of a prizm.
The cross sechion of the block 15 a trapezmm, PORS, with paralle]l sides OR and PS5, and
PQ, the perpendicular distance between the sides.

)
()

PO=15em QR=6em PS5=12cm and 5T=3 cm

Calculate the area of the trapezium PORS. {2 marks)
Grven that 5T =3 em, caleulate the veolume of the block of metal (1 mark)

The block of metal has a mass of 1.5 kg, Calculate, in grams, the mass of ONE
cuble ceptmetre of metal (3 marks)

Total 12 marks

0 ON TO THE NEXET PAGE

01234020/ TANUARYF 2014
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In the figure below, not drawn to scale, the lnes 408 and CRPD are parallel and MORN

(a)
15 a transversal. PO = PR and angle OPR =287

A — B
C = D
N
Caleulate, gving reasons for vour answer, the value of
@ =x {2 marks)
(m ¥ {2 marks)
(ur} = {2 marks)
GO ON TO THE NEXT PAGE

0123402V TANUARYF 2014
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by The dizgram below shows tnangle JET and its image J' K’ L' after 2 transformation.
)
[
I K
I I
1 ]
1 1
HENE AP IHT T 7 s 455
1
141K L

(NN A
1T L
T
2 L
(N F
11
T Li
3 F.
L L
1 Fi
T
-4 HJ
L L
1 1
T T
11 11
{1}  State the coordmates of the vertex, J, of mangle JET. {1 mark)
{u}  State the length of the side ' L " of mangle J' K"L". {1 mark)
{1} Describe FULLY 2z single transformation that maps tmangle JET onto triangle
JE'L" {2 marks)
(v} State the coordinates of tmangle J" K" L ", the mage of mangle JEL under the

translation by the vector [ 5 l (2 marks)
=3 |

Total 12 marks

0 O TO THE NEXT PAGE
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7. The heights of a2 zample of zeedlings were measured to the nearest centimetre and then arranged
m class infervals as shown in the table below.

Height in cm Midpoint Frequency
17 5 0
512 10 3
13-17 15 12
18-22 16
23-27 2
2532 18
33137 14
(2}  How many seedlings were in the sample? (1 mark)

by For the class mterval wnitten as “8-12" m the table above, wiite down

(1} the lower class limit {1 mark)
(uy  the upper class boundary {1 mark)
(m}  the class width. {1 mark)

() Copy and complete the table by inserting
{1}  the mudpoints of EACH class interval {2 marks)
{1} the mussing values for the class mterval after the interval “33-37". {1 mark)
(dy Uszing a scale of 2 cm to reprezent £ cm on the horizontal axiz and 2 cm to represent
£ seedlings on the vertical axis, draw a frequency polvgon to represent the data as shown

i vour table at (e). (& marks)

Total 12 mark:

G0 O TO THE NEXT PAGE
01234020/ TANUARY/F 2014



8. An answer sheet 15 provided for thiz question.

Page 11

The diagram below shows the first three fizures 1n 2 sequence of figures. Each figure 15 made up
of one or more fraperia with dots one umt apart on thewr parallel sides. Each trapezmm can be
partiioned 1nto four congruent tnangles as follows:

Fizure 1

Figure 2

AN ANV

()

()

values in the rows numbered (1), (1), (1) and (v}

@

(m)
()

]

Figure 3

01234020/ TANUARY'F 2014

On the answer sheet provided, draw Figure 4, the FOURTH fipure in the sequence.

{2 marks)

Study the patterns in the table shown below. Complete the tzble by inserting the mizsmg

No. of Trapezia | No. of Triangles No. of Dotz
i)
1 4 &
2 8 10
3 12 14
4 {2 marks)
14 {2 marks)
54 {2 marks)
1 {2 marks)
Total 10 marks
G0 ON TO THE NEXT PAGE
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Page 12

SECTION T

Amnswer TWO guestions.

ALGCEERA AND RELATIONS, FUNCTIONS AND GEAPHS

The functions h(x) and gix) are defmed as

LY

()

h{x}=%—3 glx) =3x - 1

Evaluate:

a) g4 (1 mark)
B he(4) (2 marks)

Write expressions m x for:
a) k'

b ggl) (4 marks)

G0 0N TO THE NEXT PAGE
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bl The diagram below shows a sketch of the quadratic funchon

y=x+b+eg

2ox=8

where b and ¢ are constants.

b

(1)  Siate the roots of the equation x* + bx + o =0
(1} Forthe funchony=x'+bxr+c
a}  determine the vahie of ¢

b) showthath =—4.

{2 marks)

{2 marks)

{2 marks)

{1}  State the coordinates of the MINIMUM point on the graph of the funchon

y=x+br+ec.

0123402 0'TANUARYF 2014

{2 marks)

Total 15 marks

&0 ON TO THE NEXT PAGE
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GEOMETEY AND TRIGONOAMETEY

10, (a) In the diagram below, not drawn to scale, & 1s the centre of the circle. The lines 5K and
AF are parallel.

LESW=62" L 54F=354°

K

Caleulate, giving reazons for your answer, the measire of:

@ ZFW (2 marks)
(i) £ SEF (2 marks)
(i) £ ASW (2 marks)

GO ON TO THE NEXT PAGE

0123402/ TANUARYF 2014
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(&) The diagram below, not drawn to scale, showrs the posthons of three pomnts, P, O and R
on a honzontal plane.

PO=120km PR=150km < QOPR=13"

(1) Calculate, comect to one decimal place
a)  the distance OR (3 marks)
b)  the area of mangle POR (2 marks)
(1)  The bearing of P from (' 1s 252°. Caleulate the bearing of R from P. (4 marks)

Total 15 marks

G0 0N TO THE MEXT PAGE
01234020/ JTANUARY/F 2014
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VECTORS AND MATRICES

11. (a)  The matnx, T, is such that

2
T=[i 31]'
(i) Determine, T, the inverse of T. (3 marks)
(1) Thematix T maps the point (g, b) onto the pomt (4, 9. Determine the values of
aand b. (4 marks)
() O and OV are position vectors with respect to the onigin. O, such that
OM=m and ON=n
L is a point on MN such that MI.: IN=2: 1.

(i)  Draw a sketch of the tiangle OMN and label the points @, M, ¥ and L.

(2 marks)
() Write in ferms of m and n an expression for:
2 MW
v M (3 marks)
w I m=r3]and n=[9]
L6 0)°
determume the posttion vector of L. (3 mark:)
Total 15 marks

ENDy OF TEST

IF YOU FINISH BEFORE TIME IS CALLFED, CHECK YOUR WOER ON THIS TEST.

01234020 TANUARYF 2014
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#A Line 1

4 A Lime 2

Line 3

[
o
-

(a) (1) Line 1:

{m} Line 2:

(m} Lipe 3:

(B}

(d) Inequalines that define 5:

(el Equation of the straaght hne:

ATTACH THIS ANSWER SHEET TO YOURE ANSWER BOOELET
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(a)
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() 10 _
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(1) i - -
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LIST OF FOFMULAE

Volume of 2 prism V' = Ak where 4 15 the arez of a cross-section and h 15 the perpendicular
length

Volume of eylmder V'=mr'h where r 15 the radius of the base and h is the perpendicular height

Volume of 3 nght pyrapued = %-.-Hr‘xhere_a{ 15 the area of the base and k15 the perpendicular height

Croeumfarence £'=Jar where r 15 the radins of the circle.

Are length 5=Ig—uxlwwhmeﬂisﬂiemglemhrendedhyﬂmarc:mammdin
degreas.

Area of a circle A = mriwhere r is the radius of the corele.

Area of a sector :I=%1nr¢whu‘eﬂi5ﬂ:eaugl&ofﬂus&ﬂm,mﬂasm&dm:hgrm.

Area of trapezium _{=%(a+b}.frw|nreaandbarefh.eleugthsﬂftbepanﬂdsidﬁandhis

the perpendicular distance between the parallel zides.

Foots of quadratic equations Ifax® + bx + ¢ = 0,

ﬂ:lmx=ii-"@
2a

: S L _ opposite side
Trigonometnc ratos san @ = Fypotemse »
et
adjacent side W Uppasite
€028 = Fypotenuse -
opposite side Adjacent
tmd = adjacent side
Area of tnangle A:&aaf.ﬂ=%bhwh&rebisfﬂelmgthufthebaseandhis
the perpendicnlar height
Area of AMBC = LabsinC
Avea of ABC = ofs(s —als —BNs—¢)
wheres = a+b+¢ B
2
- |
o | 0
a b _ fal |ﬁ
Sine rule 7md B mC . d )
e ‘__
Cosime rule &= b + ¢ — 2hecos d = B =

O ON TO THE MEXT PAGE
01234020/F 2014
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SECTIONI
Answer ALL the guestions in this section.
All worldng must be clearly shown.

Uszing a calculator, or otherwize, determune the value of:

@ 525 = 0015 (1 mark)
w Jfes03 (1 mark)
(1) 3.142 = 2236 (comect to 3 sigmficant figures) (2 marks)

Concrete tiles are made wsing buckets of cement, sand and gravel muxed m the ratio
1:4:6.

(1)  How many buckets of gravel are needed for 4 buckets of cement?

(2 marks)

()  If 20 buckets of sand are used, how many buckets of EACH of the following
will be needed?
a) Cement

b Gravel {3 marks)

The cash price of a laptop is 31 299 It can be bought on hire purchase by making a
deposit of 5350 and 10 monthly payments of $120 sach.

(1) What 15 the TOTAL hire purchase price of the laptop? (2 marks)
(11) How much i saved by buying the laptop for cash? (1 mark)

Total 12 marks

GO OX TO THE MEXT PAGE

01234020/F 2014
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Paga 4

(a) White as a smgle fraction in 1ts LOWEST terms

sx=l (3 marks)

Bl Wnite ap equation in x to represent EACH statement below. Do NOT solve the equation.

@)

()

When 4 15 added to a certain number the result 15 the same as hahang the pumber

and adding 10. (1 marl)
Squaring 2 pumber and subtraching 6 zrves the same result az doubhng the
number and addmg 9. (1 mark)

(c) John drew the diagram below to show what be was thimking

Input ~| Multiply Add Cratput
by 3 ¥

5

X

0]

(m)
(ai}
)

Use mformation from the diagram to write a formmla for p i terms of x.
(1 mark)

If the pumber 4 15 the wput, what oumber would be the cutput? (1 mark)
If the pumber § was the ouiput, what number was the mnpui? (1 mark)

Reverse the formmla wnitten at (c) (1) above to write x 1n terms of y.
(1 mark)

(d) Solve the following sunultanecus equations:

+3=9
Ix-y=28 (3 marks)

01234020/F 2014

Total 12 mark:

0 0N TO THE NEXT PAGE
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3. (a) The universal sat, [V, 15 defined as the sat of integers between 11 and 26.
A and E are subsets of [/ such that-
4 = {even oumbers}

B = {multiples of 3}

(1) How many members are mn the wniversal sat, U7 (1 mark)
{m)  List the members of the subset 4. {1 mark)
(1)  List the members of the subset B. (1 mark)

() Dhraw a Venn diagram to represent the relationships among A, B and U7
{3 marks)

(bl (1)  Usmg a ruler, a pencil and a pair of compasses, construct

a) amangle POR in which PO'=8 em. PR = 6 cm and angle P = 607

(3 marks)
bl the line segment Y whach 1= perpendicnlar to PO and meets PO at X
(2 marks)
[Wote: Credit will be given for elearly drawn construction lines.]
(m}  Measure and state the size of angls QRY (1 mark)

Total 12 marks

&0 OX TO THE MEXT PAGE
01234020/F 2014
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4. The diagram below shows a map of an 15land drawn on a gnd of 1-cm squares. The map 1=

drawn to a scale of 1:50 000.

L
¢
v
i
ol
vy
o
e e
>
e st
Gl Farete
&) eserve o
Fd
pekerilesy
P S
S S —
vy
el
reelee
el \
e
.
v
M
- ]

(a) Copv and complete EACH of the following sentences:

(1) 1 cm on the map represents ooy on the 1sland. {1 mark)
(1)  An area of | om® on the map represent= an area of cm® on the
1sland. {1 mark)

(m) Grventhat | km = 100 000 cm, a distance of 1 cm on the map represents a
distance of km on the 1sland. {1 mark)

0 0N TO THE NEXT PAGE
01234020/F 2014
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(i)
() i
()

01234020F 2014

Page 7

L and M are two tracking stations. State, in centimetyes, the distance LM on the

map. {1 mark)
Caleunlate the ACTUAL distance, m kilometres, from L to M on the island.
(2 marks)
The area shaded on the map 15 2 forest reserve. By countfing squares estimate,
1 cm?, the area of the forest reserve as shown on the map. {2 marks)
Caleulate, m kam®, the ACTTTAL area of the forest reserve. 2 marks)
Total 10 marks:

0 0N TO THE NEXT PAGE
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An answer sheet is provided for this question.
{a) Tnangle ABC has coordinates 4(1.2), B(4,2) and C(1.00.
(1) Oun the answer sheet provided, drawtnangle A BT, the image of mangle A8 C,
under an enlargement. centre O and scale factor 2. {3 marks)
(1) Tnangle 4" B"C" 15 the mmage of tangle ABC, under a transformaton, A

Desenbe completely the transformation, A {3 marks)
3

i

i

b} The diagram below, not drawn to scale, shows the poaitions of two ships, P and O,
at anchor. FT 1= the vertical face of a chiff juthng out of the water. P and Jare 118 m

apat. FI=80m and £FPT = 40",
T

#0 m

F 7 Q

Determine

(1)  the angle of elevation of T from P {1 mark)
) the length of FP {2 marks)
{1z}  the angle of elevation of T from (). {3 marks)

Total 12 marks

0 0N TO THE MEXT PAGE
01234020/F 2014
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An answer sheet 13 provided for thiz question.

The graph of the quadratic finchion y = x* for — 4 = x = 4 15 shown below:.

1. Py-x
; 15 /
\
N ix, 9
x
» M =1, §] I e I
=5 =] =1 =2 =1 n 1 2 3 4 s
(a) The coordinates of the points M and W are (-1, 3) and (x, 9) respectively.
Determine the value of
(. (1 mark)
(w)} (1 mark)
(b Deternune
(1) the gradient of the hine MM (1 mark)
{u)  the equation of the lme M (2 marks)
(m)  the equation of the hme parallel to MM, and passing through the crngin.
2 marks)
() On the answer sheet provided, carefully draw the tangent line to the graph v = x* at
the point (2, 4). (2 marks)
(d) Estunate the gradient of the tangent fo the curve at (2, 4). (2 marks)

Total 11 marks

GO OX TO THE NEXT PAGE

01234020/F 2014
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A class of 30 students counted the pumber of books in thewr bags on a certain day. The
number of books m EACH bag i= shown balow.

&y Lh
wn

=
L

wo=d b3

[EET -

[ |

e

W LA

L

LA
=d
LA
e
—
=
s LA

(a) Copy and complete the frequency table for the data shown above.

Number of
Books (x)

1 2 2

3 3

Tally Frequency (f} fxx

e BN S I S L B

{4 marks)
(b State the modal mumber of bocks in the bags of the sample of students. (1 mark)
(<) Using the tzble m (2} above, or otheraise, caleulate
(1) the TOTAL pumber of books (2 marks)
(11} the mean number of books per bag. (2 marks)

(d) Determine the probability that a student chosen at random has LESS THAN 4 books in
has'her bag. (2 marks)

Total 11 marks

GO QX TO THE MEXT PAGE
01234020/F 2014
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3 An answer sheet 13 provided for this guestion,

A mumber sequence mav be formed by counfing the mumber of dots wsed fo draw each of a et
of zeometnic fizures. The first three fizures are shown below.

L

Figure 1 Figure 2 Figure 3

On the answer sheet provided,

{a) Diraw Fizure 4, the next figuwre m the sequence above. (2 marks)
k) Complete the table below by mmserting the missmg information at the rows mmbered
() and ().
Fizure Total Number of Dots
o Formula MNumber (n)
1 Fx2-35 5
2 5x3-5 10
3 Sx4-5 15
4 HNot Bequred Mot Requred
] ]
(1) &
{4 marks)
{c) White an expression in f for the oumber (1) of dots used i drawing the fih fzure.
(2 marks)
{d) Which fizure 1n the sequence contzms 145 dots? (2 marks)

Total 10 marks

GO OX TO THE MEXT PAGE
01234020/F 2014
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SECTIONII

Anzwer TWO guestions in thiz section.

ALGEBRA AND EELATIONS, FUNCTIONS AND GEAPHS

9. (a) Two functions are defined as follows:

gix) =4dx + 3
- 2x + 7
f) = _; -1
(1) State the value of x for whach f'(x) 15 undefined. {1 mark)
()  Caleulate the value of gf(5). {3 marks)
() Fmdf-'(x). (3 marks)

(b A ball 15 thrown vertically upwards. Its hesght, h metres, above the ground after ¢ seconds

15 shown m the table below.
r -
0 1 2 3 4 6
@ ’
h
1] 50 80 o0 80 50 0
{m)

(1)

()

01234020/F 2014

Uszing I em to represent 1 second on the x-zms and 1 em to represent
10 metres cn the y-axis, plot a graph to show the height of the ball during the

first 6 seconds. {(4marks)
Using your graph, deternuine

a) the average speed of the ball dwing the first 2 seconds 2 marks)
bl the speed of the ball when r = 3 seconds. {2 marks)

Total 15 marks:

0 OX TO THE MEXT PAGE
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MEASTUREMENT, GEOMETEY AND TRIGONOAETEY

10. (a} The diagram below, not drawn to scale, shows a circle, centre 0. The hine BC1m a
tangent to the circle at B, Angle CBD =427 and angle OBE = 207,

Calenlate, grving a reason for EACH step of vour answer, the measure of:

(i) =BOE (2 marks)
() =OED {2 marks)
(i) <BFE (3 marks)

GO ON TO THE NEXT PAGE

01234020/F 2014
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(b The diagram below, not drawn to scale, shows the posrhons of three ports, P, 0 and R

R
Ny

1= B0 kmn from P
Rz 100 km from O on a beanng of 066",
=POR = 54°

Caleulate

(i)  thebearmg of P from & (2 marks)
()  the distance PR comect to 2 decimal places (3 marks)
()  the measure of <JPR to the nearest degree. (3 marks)

Total 15 mark:

0 0N TO THE NEXT PAGE
01234020/F 2014
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VECTORS AND MATRICES

The matrx M1s defined as

.
I ['? 2
r -1
. -
Deternune the value of p for whach the matnx M does MOT have an mmversa.
(2 marks)
Express the squations

dx = 2y=0
Ix+3y=4

in the form AX¥ =B, where 4. X and B are matnices. (2 marks)

In the diagram below, the coordinates of P and O are (2, 4) and (8, 2) respectively. The
line segment joaming the ongin (0, () to the poant P may be wiitten as aF.

_I-'l"L P2, 4)
- Qs 1)
_——"_'_'_'_‘_'_______-
-t o :.
Y
(1)  What term 1z used fo d.e:ﬂ:ﬁbe@.’ (2 marks)
(1) mite EACH of the followmg in the form : [ ; ]
—=
a) oP (1 mark)
k) 00 (1 mark)
c) ﬁ- (2 marks)

(i)  Given that OF = R(). determine the coordinates of the point, & (3 marks)

(1) State the tvpe of quadnlateral formed by PORC. Justify vour answer.

{2 marks)
Total 15 marks

END OF TEST

IFYOU FINISH BEFORE TIME IS CALLFD, CHECE YOUR WORK ON THIS TEST.

(1234020F 2014
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(1

ds

(1)  The trapsfoomation, M, that maps tnangle ABC onto mangle A'BC" i

ATTACH THIS ANSWER SHEET TO YOUR ANSWER BOORLET
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(e

-

(d) The gradient of the tangent to the graph at (2. 4) 15
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Fizure 4
(&)
Fizure Total Number of Dotz
@ Formula Number ()
1 Sx2-5 5
2 5x3-5 10
3 5x4-5 15
4 Hot Requred Mot Requred
1 5
(i) f
(=) Expression in n:

(d) Which figure in the sequence contams 145 dots7
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LIST OF FOEMULAFE

Volume of a prizm

Velume of cylnder

Volume of a nght pyramed
Corcumference
Are length

Area of a curcle

Area of a sector

Area of trapezum

Foots of quadratic equations

Tngonometnic ratios

Area of nangle

Sine rule

Cozne rule

Page 2

V = Ah where 4 1= the area of a cross section and b 15 the perpendicular
length.

V=nr"hwhere r is the radins of the base and h is the perpendicular height.

V=%.aﬂ: where 4 15 the area of the base and k 15 the perpendicular height

C'= 2ar where r 15 the radius of the circle.
= % ¥ 2or where 6 15 the angle subtended by the are, measured m

degrees.
A = whera r 15 the radius of the circle.

_{=% ¥ ' where & iz the angle of the sector, measured mn degrees.
A= % {a + &) h where g and & are the lengths of the parallel sides and &
is the perpendicular distance batween the parallel sides.

Ifar' + bx + ¢ = 0,
ey = —BEF —dac
2a

) opposite side
N .

w Ukppasite
adjacent side

cos® = bypotenuse

L=l

Adjacent
opposite side

g = adjacent side

Area of A= % bh where b 15 the length of the base and h1s
the perpendicular height

Area of A4BC =% ab sin C

Area of AABC = fs (s—a) (s—B) (s—¢)

B
n'h.ere.s=—a+&+r a I c
2 |
a b £ O P’ o A
simd - smB ~ snC - -

a =8+ - bccos d
&0 0¥ TO THE NEXT PAGE

01234020TANUARYF 2015 IR UR RN
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SECTIONI
Answer ALL the questions in this section.

All working must be clearly shown.

(a) Using a czlenlator, or otherwise, calculate the EXACT value of

(12.8F — (30 = 0.373).

(3 marks)

GO 0N TO THE NEXT PAGE
01234020 TANUTARY/F 2015
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(b Markmds%nfhﬂmmﬂ:lyincumonhmu&ng. DfﬂEEHvMHQDEE__hE@ends%
on food and saves what 15 left.

{1} Calculate the fraction of his monthly income spent on food.

{2 marks)

(1) Calculate the fraction of his monthly income that he saved.
(2 marks)
(O ON TO THE NEXT PAGE

01234020 TANTUTARYF 2015
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() (1} AtBank A US$1.00=8D 5196 Calculate the vale of US $700 m BDS.
TS5 means United States dollars and BDS means Barbados dollars.

{2 marks)

(i}  AtBank B, the value of US $700 is BD 31 386. Calculate the value of US £1.00

in BD% at this bank.
(2 marks)
Total 11 marks
=0 OX TO THE NEXT PAGE
01234020V TANUARYF 2015
O 5 O
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{2 marks)
(b} Express as a smgle fraction m it simplest form
a . 3a
5 2
{2 marks)
GO ON TO THE NEXT PAGE
01234020 TANTJARYVF 2015
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() Factonze completely:

i x-5x+4

2 marks)
i m = 4
{2 marks)
O ON TO THE NEXT PAGE
01234020 TANTUARYF 2015
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(i {1} Solve forx

(1 mark)

(u}  Ifx1s a posihve mteger, List the poszible values of x.
(1 mark)
0 ON TO THE NEXT PAGE

01234020/ TANUARYF 2015
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(2] Find the vahue of 2 JI
E

where g =314 I=0.625 and g=10.

(2 marks)

Total 12 mark:

0 ON TO THE NEXT PAGE
01234020 TANUARY/F 2015
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(a)

In a swvey of 30 famulies, the findings were that:
15 families owned dogs
12 farmilies owned cats
x families owned BOTH dogzs and cats
& famabes owned MEITHER dogs NORE cats
(1)  Grven that:
U= {fanuhes m the survey}
C = {farmhes who owned cats}

D = {fapmbes who owned dogs}

Use the grven information to complete the Venn diagram below.

c _K_\DI l:
/

Page 10

{4 marks)

(1)  Whiite an expression, m x, which represents the TOTAL number of farmilies i the

TUTVEY.

{1}  Wnte an equation which may be used to sobve forx.

01234020 TANTTARY/F 2015

0122402012

(1 mark)

(1 mark)

0 0N TO THE NEXT PAGE
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(b The diagram below, not drawn to scale, shows parallelogram ABCD.

L o

-

& cm

W
=

A F

Y em

Using a ruler, a pencil and a pair of compasses only, construct parallelogram ABCD
with AB =8 em, AD = 6 cm and <DAE = 60°.

Mark: will be awarded for construction lines clearly shown.

(6 marks)

Total 12 marks

&0 O TO THE NEXT PAGE
01234020 TANUARYF 2013

0123402013
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4. An electnician charges a fixed fee for a house vizit plus an additonal charge based on the length
of time =pent on the job.

The total charges, v, are caleulated using the equation y = 40x + 75, where x represents the tune
m hours spent on the job.

(a) Complete the table of values for the equation v = 40x + 75,

x (time in hours) 0 1 2 3 4 5 6

v (total charges in %) 75 115 195 75 315

(2 marks)

(b On the znd on page 13, using a scale of 1 cmn to reprezent one hour on the x-axis and
2 cm to represent 50 dollars on the y-axiz, plot the 7 panrs of values shown m vour
completed table. Draw a straight hne through all plotted points. (% marks)

() Uszing your graph, determme

(1)  the total charges when the job tock 4.5 how=

{2 marks)
{ify  the time, in howrs, spent on a job if the total charges were 3300
(2 marks)
{1}  the fixed charge for 3 visit.
(1 mark)

Draw lines on your graph to shew how the values for () (i) and (¢} {ii) were obtained.
Total 12 marks

GO 0N TO THE NEXT PAGE
01234020 TANUTARY/F 2015

0123402014
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GO ON TO THE NEXT PAGE
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The diagram below shows A LMW and 1ts image A POR after a transformation.

ot

et = e e ] e

M

-

) Write down the coordimates of N oo eeeneen (1 mark)

(u}  Omthe znd above, draw A FGH, the reflection of A LMN m the y-axis.
{4 marks)

{m}) Usmg vector notahon, descnbe the transformafion which maps A LMY onto

APQOR.

{2 marks)

GO ON TO THE NEXT PAGE
01234020/JANUARY/F 2015
I A OO o

0123402018
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(v}  Complete the following statement:

A POR 15 mapped onto A FGH by a combination of two transformations. Furst,
APQOR ismapped onto & LMNBY @ oo , PN
tothe e § then A LN 15 mapped onto A FGH
B @ e I R

{3 marks)

vy APQOR and AFGH are congruent.
State TWO reasons why they are congruent.

Pt

Total 12 marks

G0 ON TO THE NEXT PAGE
01234020/ TANUARYF 2015
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(a} The diagram below 15 a scale drawing of the side view of a bulding. {0 iz the mudpoint
of KN, and <ELM = <LMN = 90°,

{1} Measwre and state the length of PO on the drawing.

(1 mark)

(u} Determme the scale of the drawing.

The scale 15 Lo e cram e ers e st amr s s eneren

(2 marks)

{m}  Caleulate the actual area of the face LWNPE on the building.

{4 marks)

G0 ON TO THE NEXT PAGE
0123402 VTAMUARYF 2013

0123402018
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k) The diagram below, not dravwa to seale, shows the plan of 3 swimming pool in the shape
of a rectangle and two semmeireles. The rectangle has dimensions 8 metres by 3.5 metres.

[Use = =%ﬁ
A - Bm = I3

| L I

| |

| |

| |

. | | C

F | 35m |

| |

| |

| |

| |

- r
E I»
{1}  State the length of the diameter of the semucirele, AFE.
{1 mark)
(n)  Calculate the pennmeter of the swimming poel.

(3 marks)
Total 11 marks
G0 ON TO THE NEXT PAGE

0123402 VTANUARYF 2015
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The maszes of &0 parcels collected at a post office were grouped and recorded as shown in the

histogram below:
ki1
15
L
=
=
2
5
0 u A
[} 5 10 15 0 15 ELl
MNlass {kg)
(a) (1) Complate the tabla below to show the informanon given in the histograns.

()

{2 marks)
(1} Complete the column headed “Cunmlatrre Frequency™. (1 mark)
Mass (ke) No. of Parcels Cumnlative Frequency
1-5 4 4
6-10 10 14
11-15 17 31
16-20 16
21-25 11
26-30 &0

On the gnd provided on page 19, using a scale of 2 cm to reprezent £ kg on the x-axis
and I em to represent 10 parcel: on the y-axis, draw the cummlative frequency curve for

the data. (5 marks)

GO 0N TO THE MEXT PAGE

01234020 TANUTARY/F 2015
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GO ON TO THE NEXT PAGE
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() Use the graph drawm at (b} to eshmate the median mass of the parcels.

Draw lines on vour graph to show how thiz estimate vwas obtained. (2 marks)

Total 10 marks

0 ON TO THE NEXT PAGE
01234020 TANUARYF 2015

0123402022
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The diagram below shows the first three fizures m a sequence of figures.

Fipgure 1 Figare 2 Figure 3

K S8 88

{2} Dhaw the fourth figure in the sequence.

(2 marks)

0 O TO THE NEXT PAGE
01234020 TANUARYF 2015
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b The table below shows the number of squares in each izure. Study the pattern in the table
and complete the table by mserting the massing values m the rows pumbered (1), (11), (11)

and (1v).
Figure (n} No. of Squares
1 5
2 B
3 11
(i) 4 {1 mark)
| |
I I
| |
1 |
r-—————"—""="7T"—"""™"™"™"™"™"™"77 T
| |
1 1
I I
(i} 1 {2 marks}
| |
| |
I I
e B .
| |
1 1
I I
(i} 50 {2 marks}
(v} n {2 marks})
Total 10 marks
&0 ON TO THE NEXT PAGE

0123402 0VTANUARYF 2013
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SECTIONII
Anzwer TWO guestions in thiz section.

ALGEEBFEA AND EELATIONS, FUNCTIONS AND GEAPHS

(a) The funchions £(x) and g (x) are defined as:

f(x)= 3"3‘4 z@=x-1

() Evaluate £(T).

{1 mark)

(i} Whrite an expression, in terms of x, for £~ (x).

(2 marks)

G0 0N TO THE NEXT PAGE
01234020 TANTTARY/F 2015
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()  White an expression, m terms of x, for £2 (x).

{2 marks)

GO 0N TO THE NEXT PAGE
01234020 TANUTARY/F 2015

0123402027



Page 26

()] (1)  Eaxpress the quadratic fanction £ {x) = 32" + 6x — 2, in the form

alx + kY’ + k, where a, h and & are constants.

(3 marks)

(it} Hence, or otherwise, state the minimum value of £ (x) = 3x" + fx — 2.

(1 mark)

00N TO THE MEXT PAGE
01234020 TANUARY/F 2015
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{m)  State the equation of the axs of symmetry of the fimection

f)=3x'=fx—2

(2 marks)
(ivd  Sketchthe graph of v = 3x° + 6x — 2, showing on your sketch
a) the intercept on the y-axis
b) the coordinates of the mmirmmm pomt.
(4 marks)
Total 15 marks
GO ON TO THE NEXT FAGE

01234020 TANUTARY/F 2015
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MEASUREMENT, GEOMETEY AND TEIGONOMETEY

10, (a} On the diagram below, mot drawn to scale, B0 = 9 m, RS =12 m 5T =13 m,
<@RS = 60" and <SOT =40".

Caleulate, correct to 1 decimal place.,

(1) thelength OF

{2 marks)
(1} the measure of =OT5

{2 marks)

G0 0N TO THE NEXT PAGE
0123402 0VTANUARYF 2013

0123402030
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(if}  the area of ranzle QRS

(2 marks)

(v} the perpendicular distance from O to RS,

{1 mark)

0 O TO THE NEXT PAGE
0123402 0VTANUARYF 2013

0123402021
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(b The diagram below, mot dravwn to scale, shows a cirele with centre O, HT and HG are
tangents to the circle and <JHG = 48"

Calenlate, giving the reason for each step of vour answer, the meazure of:

i =0JH
{2 marks)
) =JOG
{2 marks)
&0 ON TO THE NEXT PAGE
01234020V TAMNUTARYVF 2015
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() =JEG
(2 marks)
)y =JG
(2 marks)
Total 15 marks
G0 ON TO THE NEXT PAGE
01234020 TANUARYF 2015

0123402033
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VECTORS AND MATRICES

11. (a) {1}  Wnite the following simmltanecus equations
Ix+2yp=-1
Sx+4dy= 6

1in the form 4¥ =B where 4, ¥and B are matnces.

(2 marks)

(} Use a matnx method to solve for x and 3.

{4 marks)

G0 O TO THE NEXT PAGE
01234020 TANUTARY/F 2015
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(&)  The diagram below shows two position vectors OR and OF such that R(6, 2) and S(—#, 3).

¥
5 =431
s R{6,2)
\/ L
R 3 -l-—
0] x
White as a column vector m the form [ T :
— i
{1y OR
(1 mark)
@ o5
(1 mark)
) SR
(2 marks)
GO 0N TO THE NEXT PAGE

01234020/JANUARYF 2015
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) n..d|5§|.

(1 mark)

)
(v} Grven that OT = 5] prove that (35TR 15 a parallelogram.

(4 marks:)

Total 15 marks

END OF TEST

IFYOU FINISH BEFORE TIME IS CALTFD, CHECK YOUR WOERE ON THIS TEST.
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LIST OF FOEMULAE

Volume of 3 prism

Volume of cylmder
Volume of 3 nght pyrapud

Crcumference

Are length

Area of 2 circle

Area of a sector

Area of trapezium

ERoots of quadratic equations

Tngonometnc ratios

Area of mangle

Sine rule

Cosme rle

01234020/F 2015

Paga 2

V= 4k where 4 15 the area of a cross-sechion and k 15 the perpendicular
length.

V=mr*h where r 15 the radms of the base and k15 the pearpendicular height

¥V =-L ih where A is the area of the base and h is the perpendicular height

(Y]

= 2xr where r 15 the radms of the arcls.

5=3§'T!27[rwhﬂ'eﬂisthﬂanglembtmd&dbfﬂlearc:mﬂasm&din
degress.

A = wriwhere r 15 the radms of the cirele.

A= 3:{:' = Tir* where & 15 the angle of the sector. measured in degrees.

A=—{a+ &) h where a and b are the length= of the parzllel sides and k
1z the perpendicular distance between the parallel sides.

ul—l

Farr+bbkx+ec=0,

_ hEdF -dac
then x =—

- _ opposite side

ang = Bypotenuze

adjacent side Wi
hypotemuze

cos B = Oppaosite

A
_ opposite side Adjacent
tn§ = adjacent side

Area uf.’.‘n.=-l5—bh where b 15 the length of the base and b 15 the perpendicular
keight. -

Avea of A ABC = zLab sin €

Avea of AABC = Vsiz—a)(z-B)(s-¢2) B
|
— _ath+e a | ¢
t'|.'1'.1.1&1'-e.s——2 |
a _ B € c r{ A

smd ~ =smB | =mC

i
o
W

=50+ - bccosd
GO O TO THE NEXT PAGE

0122402004
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SECTIONTI
Answer ALL guestions in thiz section.
All working must be clearly shown.

1. (a) Uzing a calculator, or otherwize, determine the EXACT vahie of:

2 1 1
® 25-lg+33

(1 mark)

i) (414 = 573 + (L&

(2 marks)

GO 0N TO THE NEXT PAGE

01234020/F 2015 IR TR T
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@) 2 x 3142 x 125

(1 mark)
) V218D = tan45°
(2 marks)
GO 0N TO THE NEXT PAGE
01234020/F 2015 LR

0123402006
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(b The table below shows a shoppang bill prepared for Mys Rowe. The pnices of some
items are mussing.

Shopping Bill
Tiem Unit Cost Price Total Cost Price
3 kg sugar X $10.80
4Lz nce T Z
2kg flow S1.60 $3.20
{1} Caleulate the value of X the cost of 1 kg of sugar.
(1 mark)
(u} Ifthe costprice of | kg ofrice 1= 80 cents MOEBE than for 1 kg of flour, caleulate
the values of ¥ and Z.

(2 marks)
(m)  Atax of 10% of the total cost price of the three tems 15 added to Mz Bowe's

01234020/F 2015

ball. What 1= Mrs Rowe’s TOTAL bill inchoding the tax?

{3 marks)

Total 12 marks

GO OX TO THE MEXT PAGE

0123402007
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3. (a) Given thata =4, b=2 and ¢ = -1, find the value of

1) a-b+c¢c

(1 mark)

i 2a

(1 mark)
(b) Abottle contams 5 ml of crange juice. Wiite an expression for EACH of the following.
The amount of juce left in the bottle after pouwring out

@ pml

(1 mark)

(u} g glasses each confaming r ml.

{1 mark)

0 O TO THE NEXT PAGE

01234020/F 2015 |....I..l.ll
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(c) Write as a single fraction, as simply as possible
% 2-k

3 5

(2 marks)
(d) Four mangoes and two pears cost £24.00, while two mangoes and three pears cost $16.00.

(1)  Write a paw of simmltaneous equations m x and y to represent the mformaton
given above.

(2 marks)
(i}  State clearly what x and y represent.

R

0 OX TO THE NEXT PAGE

01234020/F 2013 |....I..l.ll

0122402009
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(2] Factonize completely:

I} a*'-1la

(1 mark)

(i) - Sx+3

(2 marks)

Total 12 marks

0 0N TO THE MEXT PAGE

01234020 2015 0O Rt

0123402010



Page 9

3. (a) The Venn diagram below shows the number of students who play the gitar () or the
viehn (V) m a class of 40 students.

)

)

()

01234020/F 2015

How many students play neither the guitar nor the violm?

(1 mark)

Wnite an expression, m terms of x, which represents the TOTAL mumber of
stadents m the class.

{1 mark)

White an equation which may be used to determune the total mumber of student=s
in the class.

(1 mark)
How many students play the guitar?
(2 marks)
GO O TO THE MNEXT PAGE
0

0123402011
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b} (1)Usmg a ruler, a pencil and a pair of compasses, constrect nangle ABC with AR
=9 em, angle ABC =90° and BC =6 cm.

(4 marks)
(1) Measure and state the size of angle BAC.
(1 mark)
(111)Om the diagram, show the point D such that ABCD 15 a parallelogram.
1 marks)

Total 12 mark:

0 OX TO THE NEXT PAGE

012340207F 2015 0 A

023402012
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A graph sheet is provided for thiz gquestion.
The table below 15 desizned to show values of x and y for the fimefion y = 3% — 2x — 3 for mnfeger
values of x from -2 to 4.
x -2 -1 0 1 2 3 4
¥ 5 -3 — -3 5
{a) Complete the table for the funchon y =x* - 2x - 3. {2 marks)
b On the graph on page 13, plot the sraph of 3 =x" - 2x — 3 nzing a scale of 2 cm fo represent
1 umt on the x-ax1s and 1 cm to represent 1 umt on the y-axis. {4 marks)
(c) On the graph on page 13, draw a smooth curve passing through the pomnts on vour
zraph. {1 mark)
() Complete the followng sentences using mmformation from vour graph.
(1) Thevaluesof x forwhichx*-2x—-3=0are ... __a&;d. ... .
(1 mark)
(1}  The mingmum value of ¥ = 2x — 315 o (1 mark)
{1}  The equation of the hne of symmetry of the zraph of
(1 mark)
Total 10 marks
GO O TO THE NEXT PAGE
012330207 2015 A 5 O Ml

0123402014



Page 13

0 ON TO THE NEXT PAGE

012340207 2015 05 O

0123402015



o

(a) A car1s travelling at a constant speed of 54 km'h

) calmﬂmudismumnhmzéhnm.

Pagze 14

(1 mark)

()  Calculate the ime, m seconds, 1t takes to fravel 315 metres, grven that

5
l1km'h = —m's.
T

(b Write the followimng scales mnthe form 1 - x.

@ 1 millimetre = | metre

)} Zom=6m

012340207 2015 0O W

0123402016

{2 marks)

(1 mark)

(1 mark)

0 O TO THE NEXT PAGE
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(c) The map shown below 15 drawn on a gred of 1 em squares. P, O R and 5 are four trackmg
stattons. The scale of the map 13 1:2 000,

Scale: [1:2 DA

il
]
.-ff

LY

P

A

)

| I E
.

{1} Determune m centimetres, the distance from £ to R on the map.
OR = e e craneammes cm (1 mark)

{11} Determme by counting, the area m square centinetres of the plane PORS on the
map.

{2 marks)

(ur}  Calculate the ACTUATL distance, mm kilometres, between  and K.

(2 marks)

0 OX TO THE MEXT PAGE

OL2340207F 2015 B O

0123402017
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(v}  Caleulate the ACTUAL area, in square metres, of the plane PORS.

{2 marks)

Total 12 marks

0 OX TO THE NEXT PAGE

01234020/F 2015 TS0 5 00 M
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6. {a) The diagram below, not dravwn to scale, shows two cylndncal water tanks, Aand B. Tank
B has baze diameter 8 m and height 5 m Both tanks are filled with water.

h -
l t
I Sm
S -
== 8 m—=

Take m=3.14.

(1)  Calculate the volume of water in Tank B.

2 marks)

(11}  Ifthe area of the base of A1z 314 m*, calculate the length of the radius of Tank A

(1 mark)

GO 0N TO THE NEXT PAGE

012340207 2013 T O
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{m1)  Tank Aholds & times as mmch water as Tank B. Calculate the height b, of Tank A

(2 marks)

0 0N TO THE NEXT PAGE

01234020 2015 A

0123402021
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(b The diagrarm below showrs triangles POR and it= image. tnangls F'O'R’, after an enlarzement
centred at the pomt C on the diagram.

il &
.,
=
=

A\

F
Ll 1 z 3 4 5 6 7 & 9 1 11 1z x
Use the information from the diagram to complate the statements below:
{1} The size of the scale fA0T0T IS oo ens e enes . (1 mark)
{1y The scale factor 15 negatve BECAWSE oo e
.................................................................................................................. [1m:.1-}_._:.

GO OX TO THE MEXT PAGE

(12340207 2013 I A
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(iif}  The length of PO is V13 units. therefore,

the length of POTES oo, TLTES.

(1 mark)

(v}  The area of mangle POR 1= .................... Suare umts.

(1 mark)

(v} The area of P'OR"1s ... hmes the area of tmangle POR which 15
eeereeeeen SOJUATE TDIES. {2 marks)

Total 11 marks

GO OX TO THE NEXT PAGE

012340207 2013 0 A
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7. The hne graph below shows the monthly sales, in thousands of dollars, at a car dealership fior the
pemod July to November 2014,

k|
A0
T Y
2 30 3 .
s 7
£
w
v
(]
July Augp Sept et Moy o
(a) Complete the table below to show the sales for EACH month.
Month Tuly August | September | October | Novernber
Salez in - -
5 Thousand: B 36
{2 marks)

G0 OX TO THE NEXT PAGE
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(b} {1}  Between which TWO consecutive months was there the GEEATEST nerease m
sales?

(1 mark)

(1) Between which TWO consecutive months was there the SMATTFST merease in
sales?

(1 mark)

{1} What featwe of the line zraph enables you to infer that the increase m sales
between two consecutive months was the greatest or the smallest?

 (2marks)
(c) Calculate the mean monthly sales for the penod July to November 2014,
{2 marks)
(d) The TOTAL sales for the period July to December was $130 000,
(1)  Calculate the zales, mn dollars, for the month of Decembear.
(1 mark)
(1) Complete the ine graph to show the sales for December. (2 marks)
Total 11 marks
GO ON TO THE MEXT PAGE
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8. A sequence of igures 15 made up of equilaterz] nangles, called umt tnangles with unit sides. The
first three figures m the sequence are shown below.

A AN

Figure 1 Figure 2

{a) Diraw Fizure 4 of the sequence.

01234020/F 2015

0123402026

Figure 3

{2 marks)

GO QX TO THE MEXT PAGE
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(i)

(1)

[y

01234020/F 2015

Complete the rows pumbered (1), {(n), {m) and {rv).

Figure

MNumber of Unit Triangle:

MNumber of Tnit Sides

31 +1
3 1-. j=3

144

0122402027

Page 25

Study the patterns of numbers in each row of the table below. Each row relates to one
of the figures in the sequence of figures. Some rows have not been included m the table.

(2 marks)

(2 marks)

(2 marks)

(2 marks)

Total 10 marks

GO ON TO THE MEXT PAGE
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SECTIONII
Answer TWO guestions in thiz section.

ALGEBEAAND REELATIONS, FUNCTIONS AND GEAPHS

(a) A graph zheet 1z provided for thiz guestion.

A teacher marks an examminzton out of 3 masmwn of 120 marks. The marks are then
converted to percentages.

(1)  Calculate the percentage for a student who scores

. 60 marks

. 120 marks.

(2 marks)

{1z} Omn the graph sheet on paze 17, plot 2 graph to show the information m (1)
(2 marks)

(ur} A candidate 1= awarded 95 marks on the exammmaton. Use the graph drawm at (1)
to determmne the candidate’s percentage.

Diraw lines on vour graph to show how the percentage was obtained.

L U
(1 mark)

0 OX TO THE NEXT PAGE

012340207 2015 A
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41

01234020/F 2015

Page 27

()

Mark

A candidate 15 awarded a Grade A if her percentage 15 85% or more. Use the
graph drawm at (1) to determine the minmmum mark the candidate needs to be
awarded a Grade A

Diraw lines on your graph to show how the percentage was obtained.

{2 marks)

0 OX TO THE WEXT PAGE

0123402020
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(b The funchions fix) and g{x) are defined as

‘ﬁ:x}=3x+2 gl:x =1_13;1.

(i) Evaluate g(3).

(2 marks)

(i1}  Write an expression in terms of x for £ (x).

(2 marks)

(m} Wnite an expression for g fx). m the form (x +a) (x + &), where s and b € K.

(4 marks)

Total 15 mark:

GO OX TO THE MEXT PAGE
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MEASUREMENT, GEOMETEY AND TEIGONOMETEY

10, (a} The dizgram below, not drawn to scale, shows a vertical tower, BT, with a flagpole,
TP, mounted on 1t A pomnt B 15 on the same honzontal ground as B, such that
RE =60 m, and the angles of elevation of T and P from R are 357 and 42°, respactively.

ri

T F s

{1} Label the diagram to show
. the distance 60 m
*  the angles of 35% and 42°
+  any nght angle(s). (3 marks)

(up  Caleulate the length of the flagpole, pring vour answer to the nearest metre.

{4 marks)

GO OX TO THE MEXT PAGE
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(b) The diagram below, not drawn to scale, shows the melatve positons of three fishing boats,
E Land M L1 onabeanng of (M0° from K and Mis due south of L. TA = 120 km and
EL=80km

Wy gl

{1} Onthe dizgram show the beaning of (407 (1 mark)

{1}  Calculate the measure of SETA

(1 mark)
{m1)  Caleulate the length, to the nearest kilometre, of KA.
{3 marks)
GO O TO THE NEXT PAGE
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{w)  Calculate the measure of ALK to the nearest degree.

{2 marks)

) Caleulate the bearing of M from I

(1 mark)

Total 15 marks

GO OX TO THE MEXT PAGE

012340207 2015 05 O At

0122402033



Page 32

VECTORS AND MATRICES

1. @ Calmlamﬂmmatrixpmdm't.iBwhm.i=[é i]m‘lﬂ:

{2 marks)

(uy  Show that the matnx product of A and B 15 NOT commutatrve, that1s, AB #BA.

{2 marks)

(m} Fmd A, the mverse of A

{2 marks)

GO OX TO THE MEXT PAGE
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s Il
2'; % . caleulate the value(s) of x for which [M]| = 0.

L el

()  GrventhatM =

(2 marks)

(b)  The position vectors of the points B, 5 and T, relative to an origin, O, are[__f]: [%] and

.
5

_'1’] respectively.
o

—
{© Calculate the value of [OR!.

(2 marks)
(i)  Express inthe furm[;] . the vectors &S and 5T .
RS =
.
5T =
(3 marks)
GO O TO THE NEXT PAGE
01234020°F 2015 " Barcode Area™®"
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(ur} Uszmg the result= of combiming the vectors m (b) (1) on page 33, justify that
BES5 15 parallel to 5T and that B5T 15 a straight line.

{2 marks)

Total 15 marks

END OF TEST

IFYOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WOREE ON THIS TEST.
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LIST OF FOEMULAE

Volume of a pnism

Volume of cylmder
Volume of a nght pyraoud

Creumference

Are lenzth

Area of a curcle

Area of a sector

Area of trapenum

Foots of quadratic equations
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Area of mangle

Sine rule
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Page 4

V= _Ah where 4 1 the area of a cross section and k 15 the perpendicular
length.

F=narth where r 15 the radius of the base and h 15 the pearpendicular height.
I"=i:ﬂ1 where 4 15 the area of the base and h 15 the perpendicular height

[N}

= 2ar where r 15 the radms of the circle.

§= 3?;{; * Iur where § 1= the ample subtended by the are, measured in
degrees.
A =mr* where r 15 the radius of the cirele.

* mr® where @ 15 the angle of the sector, measured 1 degrees.

__®&
_{—}m

_{=:I_,—(a+6)hwhereaand!:areﬂ:eleugtbsnfth&panﬂel sides and h
1z the perpendicular distance between the parallel sides.

Har+bx+e=0,

_ hENEF-dar
then x = ——

- _ Opposite side
ang = hypotenuszs
adjacent side i

cos b = e

_ Oopposite side ' Adjacent
= adjacent side

Area -:rf.i‘;=-1—.i':h where b iz the lenpth of the base and h 1= the perpendieular
keight. N

Area of AABC = %ab sin ©

Area of AABC = Vs (-al -8 (z-2) &
|
- _a+b+c a | ¢
where = =—0 |
a — L] - I o r{l A
G sm B SmC < b =
=50+ - bccosd
GO ON TO THE NEXT PAGE
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SECTIONI
Answer ALL guestions in this section.
All working must be elearh shovwn.

(a) Uzing a calenlator, or otherwize, caleulate the EXACT value of

(3.6+5184) 375

(2 marks)

(b The diagram below, not drawn to seale, shows two jars of peanut butter of the same

brand.
g104
Pun
'Pt:ln'ut bui[ur
humr 4l g
1541 ﬁ

Which of the jars shown above 15 the BETTER buy?
Show ALL working to support your answer.

(3 marks)

GO 0N TO THE NEXT PAGE
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{c) Thomas mvested $1498 at 6% simple mterest per anmm.
Caleulate:

(1) The mterest, m dollars, earned after six months

{2 marks)
{m}  The TOTAL amount of meney mn his account after 3 vears

{2 marks)
(i}  How long it will be before his investment earns 344940

{2 marks)

Total 11 marks

GO ON TO THE NEXT PAGE
01234020 TANUARYF 2016
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Page 7

!J

(a} (1) Solve for x, where x 15 a real number.

E-x=5x+12

(3 marks)
{11} Show vour solubion to {a) (1) on the pumber lme balow.
- I | | I | T | T I
=] =1 a2 ] ] 1 2 i 4
{1 mark)
(b Expand and smmphfy
Ix(x+35)—3(x-4).
(2 marks)
G0 ON TO THE NEXT PAGE
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(c) Simplify
3at o gyt

vy

{2 marks)
() Wnte as a single fraction, in 1ts lowest terms,
x4+l 5-x
2 5
(2 marks)
(e Factonze completely
42— 4
(2 marks)
Total 12 marks
G0 ON TO THE NEXT PAGE
01234020 TANUARYF 2016
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kR (a) The Venn diagram below shows the mimber of students 1n Form 54 who have visited
Canada (C) or Donumica (I¥).

BV

(1)  How many students have visited Diomumica OWNLY?

T (1 mark)
{u)  Wnite an expression, in terms of x, to represent the TOTAL nuwmber of students
who have visited Canada

(m)  Grventhat there are 25 students mm Form 54, caleulate the value of x.

(2 marks)

(v}  Hence, wnie down the number of students 1 each of the followmg subsats:

(3 marks)

00N TO THE NEXT PAGE
01234020/ JTANUARY/F 2016
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b {1}  Usmg a ruler, a pencil and a pair of compaszses, construet accurately, the
square EFGH where EF = 6 cm.

(Show ALL construction lines and curves.)

{4 marks)
(n}  Measure, and state m cenhmetres, the length of the diagonal FH
(1 mark)

Total 12 mark:=

0 ON TO THE NEXT PAGE
01234020 TANUARY/F 2016
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4 {a) The diagram below shows a map of an 1sland drawm on a giid of | cm squares.
E
= b

1

Fi M
1
|
N
bs -1
a

(1)  State, in cm, the length of LM as shown i the diagram.

() Estimate, by counfing squares, the area of the map shown in the dizgram.

{1 mark)

GO ON TO THE NEXT PAGE
01234020/JANUARY F 2016
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(i)  On the island. the actual distance LM is 20 km Complete the followins

statement:

{1 mark)
(1) /mite the scale of the map in the foorm 1 - x.

(1 mark)
) What distance on the 1z]land will be 3 em on the map?

{1 mark)
(v1) What area on the 1:land will be represented by 3 cm® on the map?

(2 marks)

GO ON TO THE NEXT PAGE

01234020/ JTANUARY'F 2016

0123402013



(Bl

Page 14

The diagram below, not drawn to scale, shows a prizm with cross section POREST and
length 20 em. POEST 15 made up of a rectangle PQRT and a semicirele BST such that
Po=6ecmand QR =35 cm.

TUzexr=314

1

P T e

o 20 em

(1) Calculate the area of the cross section PQREST.

{2 marks)

(11) An enpinesr peeds a smmilar prism whose volunse 15 MOT more than 900 cm?.
Estimate, m em, the length of the longest prizm he can use.

(2 marks)
Total 11 marks

0 ON TO THE NEXT PAGE
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4 1]
5

angle WES = 50°.
W
b
.
1.2 m !‘;’%
W D
R N fm

Caleulate, prving vour answer to 1 decimal place

@  the lenzth BS

(m}  the measure of angle ETW.

01234020/ TANUARY/F 2016

0123402015

Page 15

(a) In the diagram below, not drawn to scale, 3T =6m WE=112m WT =148 m and

=T
(1 marks)
(2 marks)
GO 0N TO THE NEXT PAGE
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(b The zraph below shows a mangle ABC and 1fs image A B'C’ after undergpoang a single
transformation.
T
a
1
&
I
1
5
T
I :
3 L
1
I
3
I
T
|
] -
I A B
1
1

—
N 0

GO ON TO THE NEXT PAGE
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(1) nite down the coordmates of the vertices of AABC.

{1 mark)
() nte down the coordmates of the vertices of AABYT'

{1 mark)

(m)  Describe FULLY the transformanon that maps mangle ABC onto nangle AB'C

(2 marks)
(1)  Omn the zraph on page 16, draw the lme x = 1 AND the tnangle ABC", the
mmage of angle ABC after a reflection mn the inex = 1. (3marks)

) State ONE geometrical relatonship among AABC, AABC and AABC

Total 12 marks

GO ON TO THE NEXT PAGE
01234020/TANUARYF 2016
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Cars sold (in hundreds)

{a) The table below grves the number of cars sold mm a country, in hundreds, from 2010 to
2014
Year 2010 2011 012 13 2014
Cars sold
gl ]
{in hundreds) 19 10 26 16 30
]
7
1]
i
15
i
i

1

5

! 2010 i1 nz ) I 014

Year

GO ON TO THE NEXT PAGE
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Paga 19
{1}  Complete the ne graph on page 18 to represent the given mftamaton
(1 mark)
(11) Between which two consecutive vears was there the GEEATEST increasze in
cars sold?

{111} What was the TOTAL number of cars sold in the frve vear pervod 2000 to 20147

(2 marks)

() The mean mumber of cars sold from 2010 to 2015 was 225 ndred. How
many cars were sold m 20157

(2 marks)

0 ON TO THE NEXT FAGE
01234020V TANUARYF 2016
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=) (1) A lme JE has aquation 2y = 5x + 6. Determune the gradient of TE

Gradient of the lime TE 15 oo
(2 marks)

Another hine GH. 15 perpendicular to JE and passes through the pomt (3, -1).
{u)  State the gradient of the hne GH.

Gradient of the line GH is oo
{1 mark)

(m)  Determume the squation of bne GH.

Equation ofthe lme GH 15 oo -
(2 marks)

Total 11 marks

00N TO THE NEXT PAGE
01234020 TANUARY'F 2016
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7. The table below shows how the punutes taken by all students to complete a sclence experiment
were recorded and Zrouped.
Number of Students who
Time (mmimntes) Completed Cummmlative Frequency
(Frequency)
1-5 1 1
6-10 2 3
11-15 5
16-20 7
21-25 10
26-30 15
31-35 3
3640 2
(a) Complete the cumulatrve frequency column 1m the table. (2 marks)
(bl On the znd on page 23, using 2 scale of I cm to reprezent & minutes on the x-ax:
and I cm to represent & students on the y-axdis, draw a2 cummlatve frequency curve to
represent the information m the table. (& marks)
Uzing the graph, estimate
() (1) the median fime taken to complete the expenment
(2 marks)
(1) the probabality that a student, chosen at random, tock 30 minutes or less to
complete the experiment.
(2 marks)
Show on vour graph, using broken lines, how these extimates were obtained.
Total 11 marks
GO ON TO THE NEXT PAGE
01234020 TANUARY'F 2016

0123402022



Page 23

GO ON TO THE NEXT PAGE
01234020/JANUARY/F 2016
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8. The diagram below shows the first three figures n a sequence of figures.

Fizure 1 Fizure Figure 3

\V VIV VIVIY

(a) Dz the fourth figure in the sequence.

(2 marks)

GO ON TO THE NEXT PAGE
01234020 ANUARYF 2016
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(b Thke table below shows the number of dots and lines 1n each figure. Study the patternin
the tzble E:!'ld complete the table by inserting the missing values in the rows mumbered
(1), (o), (1) and {x).

Fizure Number of Dots Number of Lines
1 4 ]
2 7 11
3 10 16
n 4 (2 marks)

Entries omutted for

| |
! amEs ! .
| !
(1) 10 ‘ {2 marks)
I
| ' Entries omitted for | I
: : some Figures : :
{m1) 49 (2 marks)
: | Entries omitted for ! '
I : some Fignres : :
(1) N (Z marks)

Total 10 marks

G0 ON TO THE NEXT PAGE
01234020/ JANUARY'F 2016
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SECTIONTII
Anzwer TWO guestions in this section.

ALCEBRA AND EELATIONS, FUNCTIONS AND GEAPHS

(a) The diagram below shows the graph of three lines and a shaded region, 5, defined by
three iequalibes associated with these hnes.

The mmequality associated with the lme y =3 15 3= 3.

== L
H =
HES
ups

) State the other TWO imequalities which define the shaded region.
{2 marks)

GO ON TO THE NEXT PAGE
01234020JANUARY/F 2016
I A 0

0123402026



Page 27
The fimction P= 3x + 2y — 3 satishes the soluhon set represented by the closed mangular
Tegion.

(@}  Identify the three paws of (x, 3) values for which Phas 2 maarmmm or 3 nunmmum
value.

(m}  Whch pair of (x, 3) values makes P a maximum?

Justify your answer.

LR e

(3 marks)

0 ON TO THE NEXT PAGE
01234020 JTANUARY'F 2016

0123402027



() The fimetion f{x) and s{x) are defined 2= follows

f)= sy and gX)=x

() Evaluste EACH of the followins:

-
™
m
|
I-Jll—-
.1

() Whiite an expression m x for £-4(x).

01234020 TANUARYF 2016
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(4 marks)

{4 marks)

Total 15 marks

G0 ON TO THE NEXT PAGE
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MEASUREMENT, GEOMETEY AND TRIGONOAETEY

10, (a) The fizure below, not drawn to seale, shows a cirele wath centre 0. The radius of the
circle 15 21 cm and angle HOE = 40°.

Usemr = —
Determine
(1}  the area of the mmor sector HOE

1 marks)
(1}  the area of mangle HOE

(3 marks)
()  the area of the shaded segment.

(2 marks)

GO O TO THE NEXT PAGE
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(b The diagram below, not dravwn to zcale, shows a corele with centre O0 T4E 15 a tangent to
the cirele at point 4 and angle 40D = T2°,

e

Tz

T

Calculate, giving the reazon for each step of vour answer, the meazure of:

(2 marks)
(2 marks)
1 marks)
(1) LOFEA
(2 marks)

Total 12 marks
&0 OX TO THE NEXT PAGE
01234020/ TANUARY/F 2016
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VECTORS AND MATRICES

11. {a) The points A4, B and € have coordinates 4 (-2, 8), B (4,2} and C {0,9). M 15 the midpomt
of the line segment AB.
P

x

(1) Express EACH of the following m the form

’)

&l

b3

(5 marks)
(i) Using a vector mefhod, show that AC and OB are parallel

(2 marks)

G0 0N TO THE NEXT PAGE
01234020/ JANUARYF 2016
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_3,"-
1)
Deternune the value of p for whach the matrix M 15 smgular.

r"’
(5)  The matrix Mis defined as M = | ‘f

(2 marks)
(¢)  AandBametwo 2« 2 matrices such that 4 = |f. ! 1\| amd B = |(j m
e - |~ 3 o 30
i) Caleulate 24 +B.
(2 marks)
(1) Determume B, the mverse of B.
(2 marks)
GO ON TO THE NEXT PAGE
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W

5 -1

i x
(iii)  Given that |\D ; ||$

N
t=| i |: calenlate the vahies of x and y.
& L

{2 marks)

Total 15 marks

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECE YOUR WORRK ON THIS TEST.
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Page 4

V"= Ak where 4 15 the area of a cress-section and k 1= the perpendicular
length.

V=mnrth where r 15 the radius of the base and h 15 the perpendicular height
I"=%:ﬂ1 where 4 15 the avea of the base and h 15 the perpendicular height

= dar where r 15 the radius of the circle.

5= 32[:' * 2nr where § 15 the angle subtended by the arc, measured mm
degress.
A = ar*where r1s the radius of the circle.

A= 3:[:' * mr* where & 15 the angle of the sector, measured 1n degrees.

:I=1—(::r+bj h where g and b are the lengths of the parallel sides and &
15 the perpendicular distance between the parallel sides.

faw*+bx+c=0,

_ AU —dac
then x = —

. _ opposite side
snd = Bypotenuze
adjacent side W
hypotemze

cos@ =

_ Opposite side ' Adjacent
tnd = adjacent side

A.reauf&=-]!.—bh where b 15 the length of the base and h is the perpendicular
height. -

Area of AABC = %absﬁnﬂ"

Area of AABC = vs(s—a) (z-DBi(z—<2) B
|
— _ath+e a | c

I'|.']:|.1a1'e.s——2 |

a b e o |_= A
smA sin B s C = b =
a =5+ - 2bocosd

&0 0N TO THE NEXT PAGE
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SECTIONI
Answer ALL guestions in this section.

All working must be clearly shown.
(a) Uzing a calculator, or otherwize, caleulate

3,1
(1) 5 : 3 EZIVInE your answer as a frachon m its lowest terms.
Ly

(2 marks)

(i} (2.86+075) +043] zmving vour answer correct to 2 decimal places.

(2 marks)

O 0N TO THE NEXT PAGE
01234020vF 2016
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k) Paul bought and sold a computer. He wrote his business activity as follows:

Cost price of computer = 51064
Marked price of computer = 51399
Dhiscount on marked price = 5%
(if paid by cash)

Calculate

{1} the selling price (pad cash)

(2 marks)
(uy  the profit or loss as a percentage of the cost price.
(2 marks)
G0 ON TO THE NEXT PAGE

01234020/F 2016
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(c) Orangze juice 15 sold m cartons of three different sizes.

Carton Size Selling Price
350 ml #.20
50 ml $533
500 ml $5.80

Which size of orange jmce 1= the most cost-effective buy? Justify your anzwer.

(3 marks)

Total 11 marks

0 ON TO THE NEXT PAGE
01234020F 2016
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(a} Factorize complately:

@ 4a-16

G) 3+2y—8

b} Solve the sinmltansous equations:

Ix+y=3
Sx-2y=12

01234020/F 2016

Page &

(2 marks)

(2 marks)

(% marks)
G0 O TO THE NEXT PAGE
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Page 9

(c) The table below shows comesponding values of the vanables x and p, where y vanes

directly as x.

Calculate the values of r and u.

012340200F 2016

(3 marks)

Total 12 mark:

&0 0N TO THE NEXET PAGE
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Page 10

ER {a) The Venn diagram below shows the number of students who stady History and French
in a class of 30 students.

U= {students i the class}

H= {students who study History}
F = {=students who study Franch}

L
x| ldax
5

18ax |

X

{r}  Whiite an expression, inx, in it simplest form  for the TOTAT number of students
in the class.

(2 marks)
(11}  State whether the followmg relatonships are true or false:
(2 marks)

(ur} Deternume the number of stadents who study BOTH History and French.

(2 marks)

GO 0N TO THE NEXT FAGE
012340200F 2016
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Page 11

b} {1}  Usmg a ruler, a pencil and a pair of compaszes, construct mangle POR wath
PO=5em, S POR=060"and £ OFR =090".

(4 marks)
(up  Measure and state
+ the length of PR
v the measure of £ PRO.

(2 marks)

Total 12 marks

=0 ON TO THE NEXT PAGE
01234020/F 2016
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Page 12

The diagram below, not drawn to scale, showrs a silver box with no id. The sides and bottom
of the box are 1.5 cm thick.

{2} Calculate the volume of the box using the external measurements.

(2 marks)

(b Complete EACH of the following statements.
(i) The mternal length of the box s 30 em -2 15em = oo
{1 mark)
{11) The mternal width of the Bom is .o
(2 marks)
(1) Themternal depth of the bom 15 oo
(1 mark)

&0 ON TO THE NEXT PAGE
01234020F 2016
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Page 12

The diagram below, not drawn to scale, showrs a silver box with no id. The sides and bottom
of the box are 1.5 cm thick.

{2} Calculate the volume of the box using the external measurements.

(2 marks)

(b Complete EACH of the following statements.
(i) The mternal length of the box s 30 em -2 15em = oo
{1 mark)
{11) The mternal width of the Bom is .o
(2 marks)
(1) Themternal depth of the bom 15 oo
(1 mark)

&0 ON TO THE NEXT PAGE
01234020F 2016
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Page 13

(c) Caleulate the mternal volume of the box.

(2 marks)

(d) The box 15 made of salver which has a mass of 10.5 g for each em®. Calenlate the mass
of the sihver box, giving vour answer inkg.

01234020F 2016

(3 marks)

Total 11 mark:

GO 0N TO THE MEXET PAGE
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Page 14

(a) The diagram below, not drawn to scale, shows two straight hnes, JE and JL intersecting
a pair of parallel lines, EF and GH.

Deternune, grving rezsons for EACH of vour answers, the value of

W =x
,,::mar]m)

oy
(2 marks)

(mp  we
(2 marks)
&0 0N TO THE NEXT PAGE
01234020:F 2016
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(b The diagram below shows mangle B5T and 1ts image B'5'T ' after a transformation.

::_J't“
=
I
T
BasL]
!
HHH I3 3
i B
EanE]
I
i
g -
=1 ::.LII I 0 0 0 o
1 55
T
I
EERE]
T
I
: 77
i H
oy I
{1}  Descrabe FULLY the transformation whech maps RS5T onto R°S'T "
() Tnangle R57 15 reflected m the line x = §. On the graph above, draw tnangle
R"5" T" the mmape of A R5T, after the reflechon.
Wnte down the coordmates of B
R o et een e e e et i e e ettt et
(3 marks)
Total 12 marks:
GO ON TO THE NEXT PAGE
01234020¢F 2016
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Page 16

(a) The diagram below shows the graph of the straight ine x +y3=3.

=

o HEE I N

wlP T

IHF

=N

B N I A I )
=

i

R

Determine the equation of the hne which 15

(1)  parzllel to the hne x + ¥ = 3 and passes through the onzin

(2 marks)

(1}  perpendicular to the hne x + ¥ =3 and passes through the mudpoint of AB.

(2 marks)

0 ON TO THE NEXT PAGE
01234020/F 2016
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(b The fincton ¥ =x* = 2x — 3 15 defined in the domain -2 = x = 4. The table below shows
the cormesponding vahies of y for five salected values of x.

x -2

-1

¥ 5

0

-3 -3 3

() Complete the table by caleulating and inserting the missing values of v.

(2 marks)

(1) On the same axes used m Part (z) on page 16, draw the graph of y =x" - 2x - 3.

(2 marks)

(m1}) Usmginformation fromyour graph. complete EACH of the followmg statements.

+  The mimmom value of y=x-2x -3 ocomrswhenx=_.____ .

" (1 mark)

+ Thevahesof x forwhichx -2 —-3=—=x+3mex=__ . ... ..
Total 11 marks

&0 0¥ TO THE MEXT PAGE
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7. Twenty bags of sugar were weighed. The weights, to the nearest kg, are as followrs:
3 38 17 33 28
12 43 38 31 30
11 8 3 18 26
50 A 35 39 5
(a) Complate the frequency table for the data shown sbove.
Weight (kg) Tall Number of Bag:
1-10
11-X0
21-30
3140
41-50
(4 marks)
3] For the class mterval 21-30, state:
(1)  the upper class boundary
 (Lmark)
() the class width
ﬂmarm
(ur})  the class omdpeint
 (Lmark)
(c) On the gnd on page 19, using a scale of I em to represent 10 kg on the x-axis, and
1 cm to represent 1 bag on the y-axis, draw a hustogram to represent the data contamed
in vour frequency table abova. (4 marks:)
Totalllmarks
&0 0N TO THE NEXT PAGE
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0 ON TO THE NEXT PAGE
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The diagram below shows the first three fipures 1n 3 sequence. Each fizure 1= made up of knots
and strings. Each knot connects exactly 3 strimgs.

Fizure 1 Figure 2 Fizure 3

(a) Dirawe Fizure 4 of the sequence. (2 marks)

Figure 4

&0 ON TO THE NEXT PAGE
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(b) The table below shows the mumber of knots and strings in each fipure used to draw
Figures 1, 2 and 3. Complete the table by mserting the missmg values m the rows
pumbered (1), (o) and (1),

Fizure Number Number of Knot: Number of String:
) (&) (%)
1 1 3
2 3 7
3 7 13
1] 4 e (2 marks)
I 1 : 1
(a1} e 255 {3 marks)
{1z} 10 e (3 marks:)

Total 10 marks=

&0 ON TO THE NEXT PAGE
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SECTIONII
Answer TWO guestions in this section.

ALGEBEAAND RELATIONS, FUNCTIONS AND GERAPHS

(a) The functons f(x) and g (x) are defined as f(x) = 2x — 7 and g (x) =x* + |, respectively.
{1}  Wite an expression, m terms of x, for EACH of the following:

B gl 5]

- 3]

+ felx

&0 0N TO THE NEXT PAGE
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(Fer'x

Show that (fg)* (3) = g/~ (3).

Page 23

(4 marks)

(3 marks)

&0 ON TO THE MEXT PAGE
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(b) The distance—time graph below shows the three-stage jowmey of a car travellms from
Town 4 to Town € and back to Town 4.

120

110

Z

X
'I:! O
L)

&l

Distance (km)

=
e

Sl W

M

0

0600 07:00 0:00 LH 1000
Time of day

&0 ON TO THE NEXT PAGE
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(1) State the tome of day at which the car armved at Town C.

 (mark)

(1) Caleulate the TOTAL tinve, in minutes, for whach the car stopped durmg the

(2 marks)

{11} Determune the constant speed of the car during Stage 2 of the jouwrney.

(2 marks)

(v} Calculate the average speed of the car for the time durmg whach 1t was meoving.

(3 marks)

Total 15 marks

O ON TO THE NEXT PAGE
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MEASUREMENT, GEOMETEY AND TEIGONOMETEY

10, (a} The diagram below, not drawn to scale, shows a cucle, centre 0. EF and EF are
tangents to the circle. FONF and JOH ave stranght hnes. The measure of /& FEH = 44=

#

44"

\,\

Caleulate, giving reasons for vour answer, the measure of:

(1

(1)

(1)

(i)

01234020/F 2016

LEHF

LFGH

LIGH

(2 marks)

(2 marks)

(2 marks)

(2 marks)

GO ON TO THE MEXT PAGE
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(b The diagram below, ot dramn to scale, shows two ships, B and 5 at anchor on 2 lake
of calm water. FT 13 a vertical tower. F5R 15 a straight line and 5= 150 m. The angles
of elevation of T, the top of 2 tower, from K and 5, are 220 and 4(F respectively. Fis
the foot of the tower.

F 4 12
& 150 m

Caleulate, grving vour answer to 1 decimal place where appropnate

{1}  the measure of &£ RTS

(1 mark)
(n}  the length of 5T
(3 marks)
(ur}  the height of the tower, FT.
(3 marks)

Total 15 mark:

&0 ON TO THE NEXT PAGE
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VECTOES AND MATRICES

11. (a) The posithon vectors of points 4, B and C, relative to the ongin O, are
— 2 [ —
O‘_{=[_2]; OF = [ ! ] ad OC= [14':'] respectively.

e

{1} Express inthe fi:-rm[ f the vectors

-

—

5

(3 marks)

(1}  Hence, determine whether 4. B and C are collinear, giving the reazons for your

ALITeT.

(3 marks)

GO QN TO THE MEXT PAGE
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(b Determine the value of x for which the matrx [i ;] 15 sinpular.

(&) Nand Pare2 = 2 matrices such that N'= [4

0]

()

01234020/F 2016

Deetermme NP.

4

{2 marks)

(1 mark)

[ﬁl 11] , deteromne whether matrx mulaplicaton 1=

{1 mark)
&0 ON TO THE NEXT PAGE
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{1} Determume N ', the mnverse of N

. - -
[] Heune,c:alculateﬂ:er:llmnfxandjpforwhi{:h; % [I =[

(3 marks)

Total 15 marks:

END OF TEST

IFYOU FINISH BEFORE TIME IS CALLFED, CHECK YOURE WOEL ON THIS TEST.
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