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2
Section A [52 marks]

Answer all the questionsin this section.

1 (a) Remove the brackets and ssimplify
(i) 4B-2p)-3(1-p),
(i) (Bq—r)(q+2r).
(b) Factorise completely 18t2—2.
() Giventhat y=18+ 3x?,
(i) find the value of y when x = -2,

(ii) find the values of x wheny = 93,

(ili) expressxintermsof y.

[1]
[2]

[2]

[1]
[2]
[2]

2 (a) Two varietiesof tea, ‘High Blend’ and ‘Normal Blend’, are made by mixing Grade A leaves and

Grade B leaves.

() InHighBlend, the ratio of the masses of Grade A leavesto Grade B leavesis 3: 2.
Find the mass of Grade A leaves used in making 2509 of High Blend.
(i) 1kgof Normal Blend is made by using 4509 of Grade A leaves.

[1]

Find, in its simplest form, the ratio of the masses of Grade A to Grade B leavesin Normal

Blend.

Give your answer in the form m: n, where mand n are integers.

(iii) 2509 of High Blend is mixed with 1 kg of Normal Blend.

Calculate the percentage of the mass of this mixture that consists of Grade A leaves.

(b) During asae, ashop sold packets of teafor 20% less than the price shown on their labels.

Elizabeth and Peter each bought a packet of teain the sale.

() Elizabeth’s packet had alabel price of $4.50.
How much did she pay?

(i) Peter paid $6.20 for his packet.
Calculate the price shown on its label.

[2]

[2]

[1]

[2]
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3 (a) Inthediagram, ABCD isaparallelogram.

ADE and BFE are straight lines.
AF = BF.

ABF = 54° and CBF = 57°.

Find the value of
(i) t
(i) u,
@iii) X,
@iv) .

(b) This hexagon has rotational symmetry of order 3.

Calculate the value of z

(c) Inthediagram, triangle POR
issimilar to triangle PSQ.
PQR=PQ.

PQ=18cm, QR=14cmand QS= 21cm.

/>

@\
9

e,

(1]
[1]
(1]
[1]

[2]

Calculate the length of P 18 Q

(i) PR (1]

(i) RS (2]
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In triangle ABC, BAC = 90°, BCA = 55° and AC = 20cm.
Thetriangleinitially stood with AC on a horizontal surface.
It was then rotated about the point C onto triangle A'B’C, where ACB’ isa straight line.

(a) Caculate
(i) thelength of BC, (2]
(ii) thedistance AB’, [1]
(iii) the height of A" above CB'. [2]
(b) Describe fully the path which the point A followed under this rotation. [2]
(c) Calculatethe length of the path which the point A followed under this rotation. [2]

© UCLES 2005 4024/02/M/J/05



5

5 (a) Sweet packets contain sweets of different colours.
The number of yellow sweets in each of 25 packets was recorded.
The table below shows the results.

Number of yellow sweets | O 1 2 3 4 5
Frequency 8 5 5 4 2
For this distribution,
(i) write down the mode, [1]
(it)  write down the median, [1]
(iii) caculate the mean. [2]

(b) A bag contained 5 Red and 2 Blue beads.
Christook 3 beads, at random, and without replacement, from the bag.
The probability tree shows the possible outcomes and their probabilities.

1st bead 2nd bead 3rd bead
3 Red
4 Red <
6
2
5 Blue
Red
4
5 > 5 Red
! 6 Blue
1 Blue
5
2 _Red
2 % Red <
7 p Blue
Blue
q Red
1
6 Blue <
r Blue
(i) Writedown thevaluesof p, gandr. [2]
(if) Expressing each answer as afraction in itslowest terms, find the probability that
(a) three Red beads were taken, [1]
(b) thefirst bead was Red, the second Blue and the third Red, [1]
(c) two of the beads were Red and one was Blue. [2]
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6 Read theseinstructions.

A Choosetwo different digitsfrom 1, 2, 3,4, 5, 6, 7, 8and 9.

B  Write down the larger two-digit number which can be formed from the chosen digits.
C  Write down the smaller two-digit number which can be formed from the chosen digits.
D Subtract the smaller number from the larger and note the resullt.

Choose 2 and 8.
Larger number is eighty-two (82).
Smaller number is twenty-eight (28).
Subtract: 82
-28
54
Result =54

Example:

o0Ow>

(@) Thedigits 3 and 7 are chosen.
Follow the instructions to find the result.

(b) Choose three other different pairs of digits.
Follow the instructions to find the result in each case.

(c) What do you notice about all these results?
(d) Thedigitsx andy, where x >y, are chosen.
Find expressions, in terms of x and y, for the value of

(i) thelarger number,

(if) theresult.

[1]

[1]
[1]

[1]
[2]
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[The volume of a pyramid is% X base area x height.]

7

Section B [48 marks]

Answer four questionsin this section.

Each question in this section carries 12 marks.

[Thevolume of asphereis gmr2]

Morph made several different objects from modelling clay.

He used 500 cm? of clay for each object.

(@)

(b)

(©)

(d)

(€)

He made a square-based cuboid of height 2cm.

Calculate the length of a side of the square.

He made a pyramid with a base area of 150cm?.

Calculate the height of the pyramid.
He made a sphere.
Calculate the radius of the sphere.

He wrapped the clay around the curved surface
of ahollow cylinder of height 6.cm.

The thickness of the clay was 1.5cm.

Calculate the radius of the hollow cylinder.

He made a cone.

Then he cut through the cone, parallel to its
base, to obtain asmall cone and a frustum.

The height of the small cone was two-fifths
of the height of the full cone.

Use a property of the volumes of similar
objects to calculate the volume of clay in
the small cone.

[2]

[2]

[2]

[4]

[2]
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8 Answer thewhole of this question on a sheet of graph paper.

During one day, at apoint P in asmall harbour, the height of the surface of the sea above the seabed

was noted.
The results are shown in the table.

Time (t hours) after 8 am.

0

1

2

3

4

5

6

7

Height (y metres) above the sea-bed

3.8

33

2.5

18

12

1.0

12

1.8

2.5

33

(8 Using ascaleof 1cm to represent 1 hour, draw a horizontal t-axisfor0 <t < 9.

Using ascale of 2cm to represent 1 metre, draw avertical y-axisfor 0 <y < 4.

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

(b) (i) By drawing atangent, find the gradient of the curve at the point wheret = 4.

(i) Explain the meaning of this gradient.

(c) Onthe same day, a straight pole was driven vertically into the seabed at the point P.

Work started at 8 am.

The pole was driven in at a constant rate.
The height, y metres, of the top of the pole above the seabed, t hours after 8 am., isgiven by the

equation

- 1
y—4—§t.

(i) Write down the length of the pole.

(i)  Onthe same axes asthe curve, draw the graph of y =4 — %t.

(iii) How many centimetres was the top of the pole above the surface of the sea at noon?

(iv) Find the value of t when the top of the pole was level with the surface of the sea.

[3]

[2]
[1]

[1]
[2]
[2]
[1]
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In the diagram, the quadrilateral ABCD represents alevel park with a path BD.
AB = 600m, BC = 1040m, BD = 950m, CBD = 42° and BAD = 118°.

(a) Cadculate
(i) angle ABD, [4]
(i) thelength of CD, [4]
(iii)  the shortest distance from C to BD. [2]

(b) A helicopter flew directly above the path BD at a constant height of 500 m.

Calculate the greatest angle of depression of the point C as seen by a passenger on the helicopter.

[2]
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10

10 A route up amountainis20km long.
John followed this route at an average speed of xkm/h.

(&) Writedown an expression, in terms of x, for the number of hours he took to walk up the mountain.

[1]
(b) He came down the mountain by a different route.
The length of this route was 25km.
His average speed coming down the mountain was 2 km/h greater than his average speed going
up the mountain.
Write down an expression, in terms of x, for the number of hours he took to walk down. [1]
(c) Ittook John 1% hours less to come down than to go up.

Write down an equation in x, and show that it ssmplifiesto

3x?+ 16x—80=0.
[3]

(d) Solvethe equation 3x% + 16x—80 = 0, giving both answers correct to 3 decimal places. [4]

(e) Calculate, correct to the nearest minute, the total time John took to go up and come down the
mountain. [3]
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Triangle ABC has verticesA (1, 1), B (3,1) and C (1, 2).
Triangle DEF has vertices D (-1, -1), E (-1, =3) and F (-2, -1).

The matrix P represents the single transformation, T, that maps triangle ABC onto triangle DEF.
(@ (i) DescribeT fully. 2]
(i) Write down the matrix P. [1]
0 -1
(b) Another transformation is represented by the matrix Q, where Q = ( ) .

1 0
(i) Thistransformation maps B onto Y.

Find the coordinates of . [1]
(ii) Thistransformation maps K onto C.

Find the coordinates of K. [2]
(iii) Describe, fully, the single transformation which is represented by Q. 2]

(iv) Thematrix R isgiven by Q = RP.

By considering the effects of transformations on triangle ABC, or otherwise, find R. 2]

18
(c) Thepoint H lieson DC produced, where ﬁ-|> = ( h ) .

Calculate
(i) theratioDC: DH, [1]
(it) thevaueof h. [1]
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