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Section A [52 marks]

Answerall the questions in this section.

1
E
D
A< S P
B
C
The diagram shows two circles with cent@andP.
ABC andADE are tangents to the circlesitC, D andE as shown.
AOP is a straight line.
(a) Giving a reason for your answer, write down argBo. [1]
(b) Itis given thatOB = 6cm,AO = 13cm and®C = 15cm.
(i) Show that angl©AB = 27.5°, correct to one decimal place. [1]
(i) CalculateAC. [2]
(ili) CalculateCE. [3]
2 (a) Solve the equatio%1 =4, [2]

(b) Solve the simultaneous equations

2x +y =12,
3y — 2= 56. [l
. 3y’+8y+4
(c) Simplify W . [3]
(d) Giventhat 8+ 2x=2f —gx, expresxin terms off, g andh. [3]
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The pointsA, B, C, D andE lie on a circle.
AD is a diameter of the circle.

DB bisects angl&DC.

Angle ADC = 56°.

(&) Giving your reasons, write down

(i) angleDCA, [1]
(i) angleDAC, [1]
(iii) angleCBA, [1]
(iv) angleAEB. [1]

(b) Itis given thaEB is parallel toDC and thateB cutsAD at X.
[You must not assume thaX is the centre of the circle.]

Show that triangl8DX is isosceles. [2]
(c) Find angleEBA. [1]
(d) Hence or otherwise show théis the centre of the circle. [1]
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4
4  Answer thewhole of thisquestion on a sheet of graph paper.

The table shows the number of cars owned by ea2b &milies.

2 0 3 4 1
o 1 1 2 3
2 3 6 1 O
1 2 0 3 2
3 4 1 2 1
(@) Draw a bar chart to represent the information enttible. [2]
(b) Find
(i) the median number of cars, [1]
(i) the modal number of cars, [1]
(iii) the mean number of cars. [1]
(c) A family is chosen at random.
Find the probability that it owns 3 cars. [1]
(d) Two familiesare chosen at random.
Find the probability that one family owns 2 cars #ime other owns 4 cars. [2]
(e) A car is chosen at random.
Find the probability that it belongs to a family ian owns 2 cars. [2]
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5

5 The cost of parking in a car park is 10 cents &mtehour.
When he parked his car, John had only a large nuaili cents coins and 20 cent coins to put inéo t
ticket machine.
The table shows how he can pay to park his car.

Parking time Ways of paying Number of ways
(hours) (amounts in cents) of paying to park
1 10 1
10 then 10
2 20 2
10 then 10 then 10
3 10 then 20 3
20 then 10

(@) Show that there are
(i) 5 ways to pay for 4 hours, [1]
(i) 8 ways to pay for 5 hours. [1]

(b) The table below shows the number of ways John agiwmen parking for various times.

Time (hours) 112|345 6|7 n|in+l | n+2
Number of ways 1,2, 3|5 8|la|b X y z
(i) Find the values ad andb. [3]
(i) Write down an equation connectirgy andz [1]

6 A road tanker holds 24 tonnes of oil.

(@) In cold weather it can pump oxittonnes of oil per minute.

Write down an expression, in termsxpfor the number of minutes it takes to empty Higker

in cold weather. [1]
(b) In hot weather it can pump owt £ 0.5) tonnes of oil per minute.

Write down an expression, in termsxpfor the number of minutes it takes to empty Hireker

in hot weather. [1]
(c) Ittakes 2 minutes longer to empty the tanker id @zeather than in hot weather.

Write down an equation iy and show that it simplifies to

2x2+x—-12=0. [3]

(d) Solve the equationx2 + x—12 = 0, giving the solutiormrrect to 3 decimal places. [4]

(e) Find the time taken, in minutes and seconds, cbtoeihe nearest second, to empty the tanker
in cold weather. [2]
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Section B [48 marks]
Answerfour questions in this section.

Each question in this section carries 12 marks.

3.6

2.5

0.9

292 1.9

A room has length 3.6 m, width 2.5m and height 2.2m.
It has one door which is a rectangle of width 0.8md height 1.9 m.

It has one window which is a rectangle of widthrh.2nd height 0.8 m, with a semicircle on one of its
longer sides.

(@ (i) Calculate the area of the window. [2]

(i) Show that the area of the walls, correct to thigeificant figures, is 23.6 f [2]

(b) Tiles are to be fixed to the walls inside the room.
Eileen estimated the number of tiles needed torctheewalls inside the room in the following
way.
She first increased the area, 23% iy 12% and then calculated the number of tileg #he
needed to cover this total area.

Each tile is a square of side 25cm.
(i) Find the number of tiles that she needed. [3]

(i) The tiles are sold in boxes, each containing 28 il
Each box of tiles costs $15.

Calculate the cost of the boxes of tiles that sheght. [2]

(iii)  When the shopkeeper sold the tiles at $15 perlmryade a profit of 20%.
Calculate the profit that he made on each box. [3]
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B
72
i A
60
C
Three pointsA, B andC, lie on a horizontal field.
Angle BAC = 75° and the bearing & from Ais 217°.
AB=72m andAC = 60m.
(@) Calculate
(i) the bearing oB from A, [1]
(i) BC, [4]
(iii)) angleABC, [3]
(iv) the bearing o€ from B. [1]
(b) A girl standing aBiis flying a kite.
The kite K, is vertically aboveé\.
The string BK, attached to the kite is at 24° to the horizontal.
Calculate the angle of elevation of the kite whaawed fromC. [3]
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9 [Thesurfacearea of a sphere=4nr2]
[Thevolume of a sphere = %’nr?]
[The area of the curved surface of a cone of radiusr and slant height | ismrl.]

[The volume of a cone = % X base area x height.]

A solid cone has a base radius of 5cm and heigbinl 2
A solid hemisphere has a radius of 5cm.
A metal toy is formed by joining the plane facedhs cone and the hemisphere.

(&) Show that the length of the slant edge of the ¢®d8& cm. [1]

(b) Calculate
(i) the surface area of the toy, [4]

(if) the volume of the toy. [3]

(c) A solid metal cylinder has a radius of 1.5m andjheR m.
The cylinder was melted down and all of the meta$ wsed to make a large number of these toys.

Calculate the number of toys that were made. [4]
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10 Answer thewhole of thisquestion on a sheet of graph paper.

The area of a rectangular garddBCD, is 100 . A X B
Inside the garden there is a rectangular |s&&HGH, T
whose sides are parallel to those of the garden. 4
EF is 4m fromAB. |
FG, GH andHE are 1 m fronBC, CD andDA respectively. E F
1 L1
H G
I1
D C

(a) Taking the length oAB to bex metres, write down expressions, in terms,dbr
(i) EF,
(i) BC,
(iii) FG.
[2]

(b) Hence show that the argesquare metres, of the lawBEi-GH is given by

y=110 - &2, [1]
(c) The table below shows some valuex@ind the corresponding valuesypfcorrect to 1 decimal
place, where
y=110 - & 200,
X 4 5 6 7 8 9 10

y p | 450 | 467 | 46.4| 450 428 400

Find the value op. [1]

(d) Using a scale of 2cm to 1 metre, draw a horizogtatis for 4< x <10.
Using a scale of 2cm to 2 square metres, drawtaaky-axis for 40< y < 48.
On your axes, plot the points given in the table m them with a smooth curve. [3]

(e) By drawing a tangent, find the gradient of the ewwherex = 8. [2]

(f) Use your graph to find
(i) the range of values affor which the area of the lawn is at least &4 m [2]

(ii) the value ok for which the area of the lawn is greatest. [1]
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1
Ze C B

A regular hexagorABCDEF, has centr®©.
— -
OA=a and OB =b.
(a) Express, as simply as possible, in terma ahd/orb,
>
(i) DO,
. %
(i) AB,
.. %
(iii) DB.
(b) Explainwhy |a| = |b| = |b-a].
(c) The pointsX, Y andZ are such that

- - -
OX=a+b, OY=a—-2b and OZ=b - 2a.

(i) Express, as simply as possible, in terma and/orb,
_>
(@ AX,

%
(b) YX
(i) What can be deduced abo(tA andX?

%
(d) Express, as simply as possible, in terma ahd/orb, the vectoiXZ.

(e) Show that triangl&XYZ is equilateral.

Area of triangleDAB
Area of triangleXYZ

(f) Calculate

X

[1]
[1]
[1]
[1]

[1]

[1]
[1]

[1]
[2]

[2]
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