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Section A [52 marks]

Answer all questionsin this section.

(a) 1n 2006 the cost of fuel was 91.8 cents per litre.

(i) Calculate the maximum number of whole litres that could be bought for $15.

(if)  In 2007 the cost of fuel was increased by 4 cents per litre.
(a) Calculate the percentage increase in the cost of fuel in 2007. [2]

(b) On average, acar travelled 21km on 1 litre of fuel.
During 2006 this car travelled 19200 km.
In 2007 the car travelled the same distance.

Calculate the extra cost for fuel in 2007.

Give your answer to the nearest dollar. [2]
(iii)  In 2006 the cost of fuel was 10% less than the cost in 2005.
Calculate the cogt, in cents, per litre in 2005. [2]

(b) A service station sells unleaded, super-unleaded and diesel fuel.
The pie chart represents the amounts of these fuels sold during one week.

Unleaded

unleaded

The total amount of fuel sold during this week was 54000 litres.
(i) How many litres of diesel were sold? [1]

(i) Theamount of unleaded fuel sold was % of the total for the week.

How many litres of super-unleaded fuel were sold? [2]
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(b)

The two paths shown, AB and BC, form part of the isosceles triangle ABC.
AC = 10m and angle BAC = 65°.

Calculate
(i) thelength of the path AB,
(ii) theareaof triangle ABC,
(iii) the area of garden enclosed by all 8 paths.

B

Adawalked along the paths BC and CD.
(i) Calculate BCD.

(i) After walking in the direction BC, Adaturned to walk in the direction CD.
State the value of the angle through which she turned.

[2]
[2]
[2]

[2]

[1]
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3 (a) Solvetheequation

(b) Simplify

(c) Thetensdigit of anumber isx and the unitsdigitisy.

2v—6 _
vV —2v-3

Hence the value of the number is 10x +y.
For example, if x =5 and y = 6, the number would be 10 x 5 + 6 = 56.

(i) Whenthedigitsx andy are reversed, the value of the number isincreased by 63.
Show that y—x=7.

(i) Thesum of the original number and the number with reversed digitsis 99.
(@ Showthat x+y=09.
(b) Hencefind the value of x and the value of y.

[2]

[1]
[2]

4 Answer thewhole of thisquestion on a sheet of graph paper.

The heights of 120 children were measured.
The results are summarised in the table bel ow.

Height (h cm)

135<h =140

140<h=<145

145<h =150

150<h=<155

155<h =160

160<h=<180

Frequency

15

20

25

30

20

10

(8 Using ascaleof 1cm to represent 5cm, draw a horizontal axis for heights from 135cm to 180cm.
Using ascale of 2cm to represent 1 unit, draw a vertical axis for frequency densities from 0 to 6 units.

On your axes, draw a histogram to represent the information in the table.

(b)
(©)

One child was chosen at random.

Estimate how many children have heights greater than 170cm.

Find the probability that the height of this child was less than or equal to 140cm.
Give your answer as afraction in its lowest terms.

(d) Two children were chosen at random.

Find the probability that they both had heights in the range 150 < h < 155.

(3]
[1]

[1]

[2]
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The diagram shows a circle, centre O.
Thelines AB, BC and CA touch the circle at P, Q and R respectively.

@@ (i) Explainwhy CQO =90°.
(i) Giventhat ACB = 40°, find ROQ.
(b) Theline DE touchesthecircleat S.
The triangles ABC and ADE are similar.
(i) Write down the value of AED.
(i) Giventhat ROP = 100°, find ROS
(iii)

C

Given aso that AD = 3cm, CD = 17cm and AE = 4cm, calculate BE.

[1]
[1]

[1]
[2]

[2]
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6 (a) Eachdiagram in the sequence below consists of a number of dots.

Diagram number 1 2 3

Number of dots L T, T

Diagram number (n) 1 2 3 4 5

Number of dots (T,) 1 5 11 p q

(i) Write down the value of p. [1]
(i) Find the value of q. [1]

(b) Another sequence of patterns of dotsis shown below.

[
A 06 o o o
[ ] [

Diagram number 1 2 3

Number of dots S S Ss

»

Diagram number (n) 1 2 3 4

)]

Number of dots (S) 1 4 9 j k

(i) Write down the value of |. [1]
(i) Find the value of k. [1]
(iii) Express S, intermsof n. [1]

(c) Another sequence isformed whosenthterm U is T S, .
U1=Tl_sl:1_1:0’ UZ:TZ_%:5_4:11 U3:T3_53:11_9=2, .............

(i) Evauate U, and U.. [1]
(i) Express U, intermsof n. [1]

(iif) Hence, using your expression for S, found in (b)(iii), express T intermsof n. [1]
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Section B [48 marks]|

Answer four questionsin this section.

Each question in this section carries 12 marks.

7  Alight aircraft flew from Maseru to Nata and returned to Maseru.
(@) Thedistance from Maseru to Natais 1080km.

(i) Onthe outward flight, the average speed of the aircraft was x kilometres per hour.
Write down an expression, in terms of x, for the time taken in hours. [1]

(i) On the return flight, the average speed was 30km/h greater than the average speed on the
outward flight.

Write down an expression, in terms of x, for the time taken, in hours, on the return flight. [1]

(b) Thetime taken on the return flight was half an hour less than the time taken on the outward flight.

Form an equation in x and show that it reducesto x? + 30x — 64800 = O. [3]
(c) Solvethe equation x2+ 30x — 64800 = 0. [4]
(d) Caculate

(i) thetimetaken, in hours, on the outward flight, [1]

(ii) the average speed for the whole flight from Maseru to Nata and back to Maseru. [2]
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1052
B

10
C

C isapoint on a slope with highest point B, where CB = 10m.
A vertical mast, AB, of height 15m stands at B and ABC = 105°.
AC isone of the wires that supports the mast.

(@ (i) Writedown the angle between CB and the horizontal.
(i) Caculate the length of the wire AC.

(b) A

15
30

105°

D

D is another point further down the slope.
AD is another supporting wire.

Given that AD = 30m, calculate ADB.

(©) A

20

E

The points B, E and F are on horizontal ground at the top of the slope.
The mast is supported by another wire AF.
BEF = 90°, AF = 27m and BE = 20m.

Calculate
(i) EF,

(ii) theangle of elevation of the top of the mast from F.

[1]
[4]

[3]

[2]
[2]
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9 (a) Thediagram showsaroll of material.
The material iswound onto a metal
cylinder whose cross-section isacircle
of radius 10cm.

The shaded area shows the cross-section
of the material on therall.

The outer layer of material formsthe
curved surface of acylinder of

radius 30cm.

200

(i) Calculate, in square centimetres, the area of the cross-section of the material on the roll (shaded
on the diagram). [2]

(i) Themateria is200cm wide on theroll.
Calculate, in cubic metres, the volume of the material. [2]

(iif)  When unwound, the length of the material is 150m.
Calculate the thickness of the material, giving your answer in millimetres. [2]

(b) The diagram shows a conical tent.
The diameter of the base is 3.5m and the slant height is3m.

It ismade from aflat piece of canvas that forms a sector of acircle of
radius 3m. The angle at the centreis 6°.

)

(i) Show that ¢ = 210. [3]

(i)  Asshown, the required shapeis cut from arectangular piece of canvas of width w metres.

w

Given that w is awhole number, find its least possible value.
Show all your working. [3]
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10 Answer the whole of this question on a sheet of graph paper.

The number of bacteriain a colony doubles every half hour.
The colony starts with 50 bacteria.
The table below shows the number of bacteriain the colony after t hours.

Time (t hours) 0 0.5 1 15 2 2.5 3

Number of bacteria (y) 50 100 200 400 800 1600 | 3200

(8) Using ascaleof 4cm to represent 1 hour, draw a horizontal t-axisfor 0 <t < 4.
Using ascale of 2cm to represent 1000 bacteria, draw avertical y-axisfor 0 <y < 7000.

On your axes, plot the points given in the table, and join them with a smooth curve. [3]
(b) Useyour graph to find the number of bacteriain the colony when t = 2.75. [1]
(c) (i) By drawing atangent, find the gradient of the graph when t =2.5. [2]
(i) State briefly what this gradient represents. [1]

(d) Thenumber of bacteriain another colony is given by the equation

y = 6500 — 1000t.
(i) On the same axes, draw a graph to represent the number of bacteriain this colony. [2]
(if)  Find the value of t when the number of bacteriain each colony isthe same. [1]

() Given that the equation of the first graph is y = kat, find the value of
O [1]
(i) a [1]
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n @ = 2) ma i ).

() Find
@ |P3I,
(b) PR.

(i) Giventhat T isthe midpoint of QR, find PT .

(iii) PQRSisaparallelogram.
The coordinates of Rare (6, 16).

Find the coordinates of S.

(0) YA

4

10 x

The diagram shows triangle ABC.
(i) Find the areaof triangle ABC.

(i) Anenlargement, scale factor 4, maps triangle ABC onto triangle LMN.
The point A maps onto the point L(10, 3).

(a) Find the coordinates of the centre of enlargement.
(b) Write down the area of triangle LMN.

(iii) A shear, with the x-axis invariant, maps triangle ABC onto triangle DEF.

The point A maps onto the point D(7, 3).
(&) Find the coordinates of E, the image of B.
(b) Write down the area of triangle DEF.

[1]

[1]
[1]

[2]
[1]
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