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Section A [52 marks]

Answerall questions in this section.

A flagpole is a cylinder of length 15m and diameter 14 cm.

Calculate the volume of the flagpole.
Give your answer igubic metres.

[3]

The flagpole, represented B in the diagrams below, is hinged at the p&int
It is raised by using two ropes.
Each rope is fastened to the top of the flagpole and the ropes are Aciddi.

The pointsA, P, B andT are in a vertical plane with, P andB on horizontal ground.
TP =15m,AP = 23 m andBP = 12m.

(i)

(i1)

(iii)

WhenATP = 90°, calculat@PA.

WhenTBP = 37°, calculat®PT.

When the flagpole is vertical,
calculate the angle of elevation of
the top of the flagpole frorA.

T
15
A B
23 P 12
[2]
T
15
A 37°\B
23 P 12
[3]
.
15
A B
23 P 12

[2]
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2 (a) Annes digital camera stores its images on a memory card.
The memory card has 128 units of storage space.
When 50 images were stored, there were 40 uniteuded storage space on the memory card.

(i) Calculate the percentagewifused storage space on the memory card. [1]

(i) Calculate the average amount of storage space used by each image. [2]

(b) Shop A charged 60 cents for each photograph.
Shop B charged 63 cents for each photograph and gave a discount of $1 on all purchases more
than $10.

() Anne bought 24 photographs from Shop A and paid with a $20 note.
Calculate the change she received. [1]

(i) Find how much cheaper it was to buy 24 photographs from Shop B than from Shop A.  [2]

(iii)  Find the smallest number of photographs for which it was cheaper to use Shop B. [2]

3 (a) On average, Jiia heart beats 75 times per minute.
Calculate the number of times his heart beats during 50 weeks.
Give your answer in standard form. [2]

(b) After an exercise, Ali and Ben measured their heart rates.
The ratio of their heart rates was 15:17.
Ben's heart beat 18 times per minute more thaisAli

Calculate Alis heart rate. [2]

(c) The recommended maximum heart rétefor a man during exercise, is given by the formula

= ‘g‘ (220 -n)
wheren years is the age of the man.
(i) CalculateH whenn = 25. [1]
(i) Calculaten whenH = 144. [1]
(iii) Maken the subject of this formula. [2]
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4 (a) Show that each interior angle of a regular octagon is 135°.

(b)

In the diagramAB, BC, CD andDE are four adjacent sides of a regular octagon.

A ! i

FA=FB=FC =FE.
CF meetBE atG.

(i)

(i)
(iii)
(iv)

Calculate
@ x
(b) v,
© z
(d) t.

Write down the special name given to the quadrilaRCHF.

Given thatFC = 10 cm, calculat€E.

(@) Show tha”ACGE is similar toAFGB.

. the area AACGE
b Find
() n the area oAFGB

[1]
[1]
[1]
[1]
[1]
[2]
[1]

[1]
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5 (&) Mary has 50 counters.
Some of the counters are square, the remainder are round.
There are 11 square counters that are green.
There are 15 square counters that are not green.
Of the round counters, the number that are not green is double the number that are green.

By drawing a Venn diagram, or otherwise, find the number of counters that are

(i) round, [1]
(i) round and green, [1]
(iii) not green. [1]

(b) Tina has two fair, normal 6-sided dice. One is red and the other is blue.
She throws both of them once.
You may find it helpful to draw a possibility diagram to answer the following questions.

Find, as a fraction in its lowest terms, the probability that

(i) the red die shows a 2 and the blue die dmtshow a 2, [1]
(i) the sum of the two numbers shown is equal to 5, [1]
(iii) one die shows a 3 and the other shows an even number. [2]

(c) Ann went on a car journey that was split into three stages.
Two relevant matrices are shown below.
The first matrix shows the average speed, in kilometres per hour, of the car during each stage.
The second matrix shows the time, in hours, taken for each stage.

Time
First Second Third
stage stage stage 11 First stage
Average speed (40 30 5(> 1 Second stage
23/ Third stage
13
(i) Find (40 30 5>O 1 [1]
21
(i) What information is given by the matrix obtained in Bft [1]
(iii) Calculate the average speed for the whole journey. [1]
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6 Paul and Sam are two athletes who have training sessions together.
On 80 sessions during 2007 they ran the same route, and their times were recorded.

(@) The cumulative frequency curve shows the distribution of’ Péinies.

A
0]
60 [
Cumulative
frequency
40 [
20 |ere
%0 61 62 63 64 65
Time (minutes)
Use the curve to estimate
(i) the median, [1]
(i) the interquartile range, [2]
(iif) how often Paul took more than 64 minutes. [1]

(b) Saris times had a lower quartile of 62.5 minutes, a median of 63 minutes and an upper quartile of
64 minutes.

State which athlete was the more consistent runner, giving a reason for your answer. [1]
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Section B [48 marks]
Answerfour questions in this section.

Each question in this section carries 12 marks.

7 A, B, C, D and E are five different shaped blocks of ice stored in a refrigerated room.

(@) At 11 p.m. on Monday the cooling system failed, and the blocks started to melt.
At the end of each 24 hour period, the volume of each block was 12% less than its volume at the start
of that period.

(i) Block A had a volume of 7500 ¢hat 11 p.m. on Monday.

Calculate its volume at 11 p.m. on Wednesday. [2]
(i) Block B had a volume of 6490 érat 11 p.m. on Tuesday.
Calculate its volume at 11 p.m. on the previous day. [2]

(iif)  Showingyour workingclearly, find on which day the volume of Block C was half its volume at
11 p.m. on Monday. [2]

(b) [Thevolumeof asphere is%ur 3]
[The surface area of a sphereis4mr?)

At 11 p.m. on Monday Block D washemisphere with radius 18 cm.

Calculate
(i) its volume, [2]
(if) itstotal surface area. [2]

(c) As Block E melted, its shape was alwagemetrically similar to its original shape.
It had a volume of 5000 chwhen its height was 12 cm.

Calculate its height when its volume was 1086.cm [2]

© UCLES 2008 4024/02/M/3/08 [TUI’ n over



8

8 Answer the WHOLE of thisquestion on a sheet of graph paper.

The table below shows some valuex ahd the corresponding valuesypf
correct to one decimal place, for

y=g2x 2%
X -2 -1 0 1 2 2.5 3 3.5 4
y p 0.4 0.8 1.6 3.2 4.5 6.4 9.1 12.8
(a) Calculatep. [1]

(b) Using a scale of 2cm to represent 1 unit, draw a horizesatais for —2< x < 4.
Using a scale of 2cm to represent 2 units, draw a veytigais for Oy < 14.

On your axes, plot the points given in the table and join them with a smooth curve. [3]
(c) Asxdecreases, what value dgegpproach? [1]
(d) By drawing a tangent, find the gradient of the curve at the point (3, 6.4). [2]
(e) (i) On the axes used in pd), draw the graph o = 8 — X. [2]

(i) Write down the coordinates of the point where the line intersects the curve. [1]

(ili) Thex coordinate of this point of intersection satisfies the equation
2X=Ax +B.

Find the value oA and the value dB. [2]
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The diagram shows the positions of a harbduyg lighthousel., and two buoy# andB.
HAB is a straight line.

The bearing oA fromH is 042°,

HA = 4.5kmAL = 2.8km andHAL = 115°.

(@) Find the bearing of
(i) HfromA, [1]
(i) LfromA. [1]
(b) Calculate
(i) HL, [4]
(i) the area of trianglBlAL. [2]
() Aboat sailed from the harbour along the lihv&B.
(i) Calculate the shortest distance between the boat and the lighthouse. [2]

(i) The boat sailed at a constant speed of 3 m/s.

Given that the boat reach@dat 07 15, find at what time it left the harbour. [2]
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10 12
A_x P B
[ ] L] A
X
Q
8
S
X
[ ] [ w
D R X C
In the diagramABCD is a rectangle.
AB =12cm andC = 8cm.
AP = BQ = CR=DS=x centimetres.
(a) Find an expression, in termsxffor
(i) the length oRQC, [1]
(i) the area of triangl€RQ. [1]

(b) Hence show that the area, in square centimetres, of the quadriP@RSBls 22 — 20 + 96. [3]

(c) When the area of quadrilateRQRSis 60 cn?, form an equation ik and show that it simplifies to

X2 — 10k + 18 = 0. [1]
(d) Solve the equation? — 1« + 18 = 0, giving each answer correct to 2 decimal places. [3]

(e) Itis given that 82— 20+ 96 = 2k — 5F + K.

(i) Find the value oK. [1]
(i) Hencewrite down the smallest possible area of the quadrilate@RS and the value of at
which it occurs. [2]
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11 (a) The diagram shows trianglésB, C andD.

Yi
4
3
D
2
B
1
C
11  -10 -9 -8 7 6 5 I~3 -2 -1 0] 1 2 3x
-1
A ~~

-3
(i) Describe fully thesingle transformation that mapeA ontoAB. [2]
(i) Describe fully thesingle transformation that mags8 ontoAC. [2]
(iii) Describe fully thesingle transformation that mapeC ontoAD. [2]
(iv) Write down the matrix that represents the transformation which x@pstoAA. [1]

(b) In the diagram,

OT = 30P, RS=%RT and
Q is the midpoint oPR.

@zp and@zq.

O

(i) Express, as simply as possible, in termp ahdq,

(3 OR, [1]
(b RT, [1]
© Q3. [2]
(i)  Write down the value ofg—g . [1]
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