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Section A [52 marks]

Answer all the questionsin this section.

A

65

C 200 B

From the top of avertical tower, AB, an observer seesacar at C.

AB =65mand CB =200m.

Calculate CAB.

(b)

Py

750
300

P S

The diagram shows three positions at sea, R, P and S.
Risdue north of P and Sis due east of P.
RP =300m and RS= 750m.

() A boat sailed at a constant speed of 5km/h fromRto S.
It was at R at 2256.

Find thetime it reached S,
(ii) Calculate the bearing of Sfrom R.

=z

[2]

(3]
[3]

2 (a) Itisgiventhat x=a++a’+b?.

(i) Calculatexwhena=0.73andb=1.84.
Give your answer correct to 2 decimal places.

(i) Expressbintermsof x and a.

(b) A shopkeeper sells pens and pencils.
Each pen costs $5 and each pencil costs $3.
One day he sold x pens.
On the same day he sold 9 more pens than pencils.

[2]
[3]

(i) Writedown an expression, in terms of x, for histotal income from the sale of these pens and

pencils.
(i) Thistotal income was less than $300.

Form an inequality in x and solveit.

(iii) Hence write down the maximum number of pens that he sold.

[2]

[2]
[1]
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P Q R

In the diagram, LMN is parallel to PQR.
Angle PQM = 124° and MQ = MR.

Find
i x [1]
(i) . [1]

(b) Inasurveying exercise to find the distance between two points, Y and Z, on opposite banks of a
river, angles and lengths were measured.

WXZ and VXY are straight lines.
WX =ZYX =90°.

(i) Show that triangles VWX and YZX are similar. [2]
(i) VW=25m, VX =40m and XY = 160m.

Calculate the distance YZ. [2]
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(@

(b)

(©)

(d)

4

In 2005, the cost of posting aletter was 28 cents.
A company posted 1200 letters and was given 4% discount on the cost.

Calculate the total discount.

In 2006, the cost of posting aletter was increased from 28 centsto 35 cents.

Calculate the percentage increase in the cost of posting a letter.

After the price increase to 35 cents, the cost to the company of posting 1200 | etters was $399.

Calculate the percentage discount that the company was given in 2006.

In 20086, it cost $4.60 to post a parcel.
Thiswas an increase of 15% on the cost of posting the parcel in 2005.

Calculate the cost of posting this parcel in 2005.

[1]

[2]

[2]

[3]

B
2g — 12> N

A D

The points A, B, C and D represent four towns on a map.
ABC isasdtraight line.

AB

=24cm, BD = 16cm and CD = 20cm.

Angle ABD = 112°.

(@)

(b)

Calculate

(i) AD,
(i) angle BCD,
(ili) theareaof triangle ABD.

The scale of the map is 1 : 250000.

Calculate the actual distance, in kilometres, from town A to town B.

[4]
[3]
[2]

[1]
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6 (a) Diagram | shows adesign which consists of
7 congruent circles drawn inside alarge circle.
The circlestouch at all the points shown.

Diagram |
(i) Statethe order of rotational symmetry of this design. [1]
(i) InDiagram |1, two sections of the design have been shaded.
Each small circle has aradius of 5¢cm.
Diagram [
Calculate
(a) theareaof thelargecircle, [2]
(b) the shaded area. [2]

(b) InDiagram I, circles, centres O, A and B,
are shown, together with the same shaded area.
O isaso the centre of the large circle.

Diagram |11
(i) Write down angle AOB. [1]

(i) Calculatethetotal perimeter of the shaded area. [4]
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Section B [48 marks]|

Answer four questionsin this section.

Each question in this section carries 12 marks.

7 (a) Compost for growing plants consists of 3 parts of soil to 2 parts of sand to 1 part of peat.

(i) Calculate the number of litres of sand ina 75 litre bag of compost. [2]
(i) Compost issoldin5 litre, 25 litre and 75 litre bags costing $2, $8.75 and $27 respectively.

(b) [Thevolume of acone:% x base area x height.]

The diagram shows a plant pot.

The open end of the plant pot isacircle of radius 10cm.
The closed end isacircle of radius 5cm.

The height of the plant pot is 12cm.

The plant pot is part of aright circular cone of height 24cm.

(i)

(i)
(iii)

Showing your working clearly, state which bag represents the best value for money. [2]

Calculate the volume of the plant pot.
Give your answer in litres. [4]

How many of these plant pots can be completely filled from a 75 litre bag of compost?  [2]

A smaller plant pot is geometrically similar to the original plant pot.
The open end of this plant pot isacircle of radius 5cm.

@

How many of these plant pots can be completely filled from a 75 litre bag of compost?  [2]
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8 Answer thewhole of thisquestion on a sheet of graph paper.
A stone was thrown from the top of avertical cliff. Its position during the flight is represented by the
equation y = 24 + 10x —x2, wherey metres is the height of the stone above the sea and x metres is the
horizontal distance from the cliff.
(@) Solvethe equation 0= 24+ 10x —x2. [2]

(b) The table shows some values of x and the corresponding values of .

X 0 2 4 6 8 10
y 24 40 48 48 40 24

(i) Using ascale of 1cm to represent 1 metre, draw a horizontal x-axisfor 0 < x < 14.
Using ascale of 2cm to represent 10 metres, draw a vertical y-axisfor 0 < y < 50.

On your axes, plot the points from the table and join them with a smooth curve. [3]
(i) Useyour answer to part (a) to complete the graph which represents the flight of the stone. [1]

(iii)  Find the height of the stone above the sea when its horizontal distance from the cliff
was 7m. [1]

(iv) Useyour graph to find how far the stone travelled horizontally while it was 6 m or more
above the top of the cliff. [2]

(c) Itisgiven that 24+ 10x—x2 = p—(x—5)%

(i) Findthevaue of p. [1]
(i) Hencefind
(a) the greatest height of the stone above the sea, [1]
(b) the horizontal distance from the cliff when the stone was at its greatest height. [1]
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9 (a) Giventha p_<3:<‘§>, Q_Fe:(é)and?s:(_é),find%). [1]
(b) c
B
F
E D
A

In the diagram, AB = 2b, AD =3aand DF =b-a.
E isthe midpoint of AB and F is the midpoint of DC.

(i) Express, assmply as possible, in terms of a and/or b,

(@ EA, [1]
(b) DC, [1]
(© EF, [1]
(d) BC. [1]

(i) (a) Givethe specia name of the quadrilateral ABCD.
Give your reason. 2]
(b) Findtheratio |BC|: | EF|:|AD|. [
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Circlel

Circlel!l

Points A, B, Cand D lieon Circlel.

O isthe centre of Circlel.

Points A, O, E, Cand F lieon Circlell.
AEB and ADF are straight lines.

Angle AOC = 146°.

Giving your reasons, write down

(i) CEA [1]
(i) CBA, [1]
(iii) CFA, [1]
(iv) DCF. [1]
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10 Answer the whole of this question on a sheet of graph paper.

Potatoes are sold in sacks.
One sack, picked at random, contained 260 potatoes.
The masses, in grams, of the potatoesin this sack are summarised in the table below.

Mass
(mgrams)

50<m= 100

100<m= 150

150<m= 200

200<m= 250

250 <m= 300

300<m= 350

Frequency

4

56

84

76

36

4

(@ (i) Cadlculate an estimate of the total mass of the potatoes in this sack.

(if) Calculate an estimate of the mean mass, in grams, of a potato.

(b) (i) Copy and complete the cumulative frequency table given below.

(2]
[1]

Mass
(m grams)

m = 150

m= 200

m= 250

m = 300

Cumulative
frequency

60

(iii)

(i) Using ascale of 2cm to represent 50 grams, draw a horizontal axis for masses

between 0 and 350 grams.
Using ascale of 2cm to represent 50 potatoes, draw a vertical axis for values from 0 to 300.

On your axes, draw a smooth cumulative frequency curveto illustrate this information.

Use your curveto find

(@) the median,

(b) theinterquartile range.

(c) Theorganisers of abarbecue expect to sell 500 baked potatoes.

Each potato should have a mass greater than 200g.

Estimate the number of sacks of potatoes they will need.

[1]

3]

[1]

[2]

[2]
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11 (a) Pisthepoint (2, 9) and Q isthe point (4, 6).

Find
(i) thelength of PQ, 2]
(ii) theequation of the line PQ. [2]
(b)

Yi

6

B

7k

2

The diagram showstriangles A, B, C and D.

(i) Find the matrix representing the transformation that maps triangle A onto triangle B. [1]
(i) Describe fully the single transformation that maps triangle B onto triangle C. [2]

(iii) Triangle C is mapped onto triangle D by the trandlation T.
(&) Write down the column vector that representsT. [1]

(b) Thetransformation R that mapstriangle A onto triangle C is

represented by the matrix 2 _é :
Show that the transformation R followed by T maps (h, k) onto (—k -3, h =3). [1]

(c) Findthe vaue of h and the value of k for which the transformation R followed by T
maps (h, k) onto itself. 2]

(d) Thesingletransformation that is equivalent to R followed by T isarotation.

Write down the coordinates of the centre of this rotation. [1]
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