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Section A [52 marks]

Answerall the questions in this section.

1 Two villages,P andQ, are joined by a straight road 6000 m long.

(@ Ann leftP and ran taQ at a steady speed of 3m/s.
At the same instant that Ann |éft Ben leftQ and cycled td® at a steady speed of 7m/s.

(i) (a) How far, in metres, did Ann travel in the first 2mtes? [1]
(b) Calculate the distance between Ann and Ben atrtiegthe first 2 minutes. [1]
(i) Ann and Ben passed each otheat
Calculate the distandeM. [2]

(iii) Calculate the time that Ben took to cycle fr@o P.
Give your answer in minutes and seconds, correitigmearest second. [2]

(b) The villages appear on a map which has a scalemft® 5km.

(i) Express this scale in the form f.: [1]
(i) Calculate the length of the road joiniR@andQ on the map. [2]
2 (a) Factorise completely t2+t—10v—5. [2]

(b) Makek the subject of the formula

[2]
(c) Solve the equationx?— 23« + 81 = 0, giving both answers correct to two decipiates. [4]

(d) The matrixY satisfies the equation

4Y -2 12 ¢ =Y.
9 C

b
FindY, expressing it in the forr(\: d)' [2]
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3 (a) The diagram shows a trapezi&iBCD. D 6 C

O]
Angle ABC and angleBCD are right angles. /

The perpendicular distance frddto AD

AB=9cm,BC=4cm,CD =6cm andDA=5cm. / h 4
is h centimetres.

Calculate

(i) the area of the trapezium, [1]
(i) the value oh, [2]
(ili) angleDAB. [2]

(b) The diagram shows two triangles, S
PRSandPRQ.

PR=8cm,QR = 8.5cm,PSR = 90°,
PRS=51° andRPQ = 95°.
51

8.5

(i) CalculateRS [2]
(i) CalculatePQR. 3]
(iii) A circle is drawn througP, RandS

(@) Does this circle pass throu@?
Give a reason for your answer. [1]

(b) Where is the centre of this circle? [1]

© UCLES 2004 4024/02/M/3/04 [Tur n over



4

4 (a) Show that the interior angle of a regular pentaigdr08°. [2]
(b) z
A C
Y X
B D
T

The diagram shows two congruent, regular pentagthBTX andZCDTY.

(i) Describe fully all the symmetries of this diagram. 2] [
(i) What is the special name given to the quadrila@xaly? [1]
(iii) Calculatereflex angleZYT. [1]
(iv) Calculate angl&Zy. [1]
(© R
Ry
[ ] 40
Qsf——5 R
Q1
Py

In the diagramPQRis a triangle Witl‘PQR =90° andQIfiP = 40°.

The pointO is the midpoint oQR.

TriangleP,Q,R, is the image of trianglPQR under an anticlockwise rotation about the p@nt
The pointR, lies onPR.

The lineQRintersects the lin@,R, at the poinS

Find

(i) RRQ,, [1]
(i) the angle of rotation , [1]
(i) OSP,. [1]
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5 Inagroup of 100 students, 80 study Spanish and 35 study French.
x students study Spanish and French.
y students study neither Spanish nor French.
The Venn diagram illustrates this information.

€

y
(@) Expressed in set notation, the valuxaf nSN F).
Express the value gfin set notation. [1]
(b) Find, in its simplest form, an expression yan terms ofx. [2]
(¢) Find
(i) the least possible value xf [1]
(ii) the greatest possible valueyof [1]
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6 Bob makes fences using identical metal rods oneenhatg.
The rods are bolted together at their ends.

Some fences, with different lengths, are shownwelo

Length=1m Length=2m Length=3m Length=4m
* shows the position of a bolt.

The table shows the numbers of bolts and rods fasedrious lengths of fence.

Length (metres) 1 2 3 4 | ... n

Number of bolts 5 8 11 o I

Number of rods 6 13 20 q | . R
(&) Write down the values gf andg. [1]
(b) Given thatB = 3n + k, wherek is a constant, find the value laf [1]
(c) Find an expression f&in terms ofn. [2]
(d) Bob has 200 bolts and 400 rods.

How many complete fences can he make which hagegih of 6 m? [2]

© UCLES 2004 4024/02/M/J/04



-
Section B [48 marks]

Answerfour questions in this section.

Each question in this section carries 12 marks.

7 [The surface area of a sphereig 4]
[The volume of a cone i§ x base area height.]

[The area of the curved surface of a cone of radarms slant heightis mrl.]

4

16

A drinking glass consists of a hollow cone attach®é solid hemispherical base as shown in the
diagram.

The hemisphere has a radius of 3cm.

The radius of the top of the cone is 4cm and thghthef the cone is 16 cm.

(a) Calculate theotal surface area of the solid hemispherical base. [3]
(b) Calculate the curved surface area of the outsidieeotone. [3]

(c) (i) The cone contains liquid to a depthdafentimetres.
Giving your reasons, show that the radius of the surface of the Iidsi%d centimetres. [1]
(i) The cone is completely filled with liquid.
Calculate the volume of the liquid. [2]
(iii) Half of the volume of the liquid from the full comenow poured out.

Using the answers to pali$ and(ii), find the depth of the liquid that remains in tdume.
[3]
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8 Answer thewhole of this question on a sheet of graph paper.

The table gives theandy coordinates of some points which lie on a curve.

X 1 15

2

2.5

3

4

5

y 140 | 110

100

98

100

110

124

14(

(a) Using a scale of 2cm to represent 1 unit, drawrabotalx-axis for 0< x < 6.

Using a scale of 2cm to represent 10 units, draerécaly-axis for 90< y < 150.

On your axes, plot the points given in the table @m them with a smooth curve.

(b) Use your graph to find

(i)
(i)

(c) By drawing a tangent, find the gradient of the euat the point whene=1.5 .

(d) The liney = kis a tangent to the curve.

the value ofy whenx=4.5,

the values ok for whichy =128 .

Find the value ok.

(e) The values ok andy are related by the equation

(i) Use the fact that the point (2, 100) lies on thezedo show that

(i) Obtain a second equation connectigndB.

y=7 +Bx

200=A+4B.

A
X

Hence calculate the value Afand the value dB.

[3]

[1]
[1]

[2]

[1]

[1]

[3]
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Diagram |

Diagram | shows a triangkBC in whichAB = 7cm,AC =8cm andBAC = 120°.

(@ Show thaBC =13cm. [2]
(b) Calculate the area of triangh3C. [2]
(c)

Diagram |1

The sides of the triangl@BC, shown in Diagram [, are tangents to a circle vaéimtreO and

radiusr centimetres.
The circle touches the sidBE, CA andAB at P, Q andR respectively, as shown in Diagram |II.

(i) Find an expression, in termsmffor the area of triangl®BC. [1]
(i) By similarly considering the areas of triang®aB andOAC, find an expression,
in terms ofr, for the area of trianglaBC. [2]
(iii) Hence find the value of [2]
(d) Calculate the percentage of the area of triaABI€ that isnot occupied by the circle. [3]
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10 Answer the whole of this question on a sheet of graph paper.

The ages of a sample of 40 students were recorded.

The results are given in the table below.

Age kyears)|| 8<x=10 | 10<x=11| 11<x=<12| 12<x=<14| 14<x=<16| 16<x=19
Frequency 7 8 6 10 3 6
(@) Using a scale of 1cm to represent 1 year, drawriadrdal axis for ages from 8 to 19 years.

(b)
(©)
(d)
(€)

(f)

Using a scale of 1 cm to represent 1 unit, drawraicas axis for frequency densities

from O to 8 units.
On your axes, draw a histogram to illustrate tistrifiution of ages.

In which interval does the median lie?

Calculate an estimate of the mean age of the stsiden

Calculate an estimate of the number of studentswdre under 13 years old.
One student is chosen at random from this sampi@ students.

Write down the probability that this student is

(i) under 8,
(i) over 16.

A second student is now chosen at random fromeimaining 39 students.

Calculate the probability that one student is du@and the other is not over 16.

Give your answer as a fraction in its lowest terms.

[3]
[1]
[3]
[1]

[1]
[1]

[2]
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11 (a) In aswimming match between two scho@sandD, two students from each school took part in
each event.
The number of places each school gained in eadtiggos shown in the table.

First Second Third Fourth
SchoolC 6 3 5 6
SchoolD 4 7 5 4

The points awarded for First, Second, Third andrffoplaces were 5, 3, 1 and 0 respectively.

Matrices related to this information are definetble

5
6 3 5 ¢ 3
= and B=

(4 7 5 z) 1

0
(i) What does the sum of the elements in each colurAnrepresent? [1]
(i) (a) FindAB. [2]
(b) What information is shown b&B? [1]

(iii) It was suggested that the points awarded for Fastond, Third and Fourth places should
have been 5, 3, 2 and 1 respectively.

Would this suggestion have made any differencehizghvschool won this match?

Show clear working to justify your answer. [1]
(b) In the diagram, Y
OB =p,
Q
oG=gq,
PY=kq, kg
=7 _ 1 q
PX = 1PG. y
>
O D P
0] Expresﬁin terms ofp andq. [1]
(i) Expres@%in terms ofp andg. [1]
(iii) Expresiﬁ)in terms ofk, p andq. [1]
(iv) Given thatOXis parallel toQY, find the value ok. [2]
(v) The lineOX, when produced, meelY atZ.
ExpressPZ in terms ofg. [2]
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