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Section A [52 marks]

Answer all questionsin this section.

(8 Simplify

Xty

() ity
(i) x(3x—2) — (3x2—5).

(b) Solvetheequation 3t—4=7+2(t + 3).
(c) Factorise 5px — 7gx + 10py — 14qy.

(d) (i) Whenx=-2, which of the two expressions, 3x + 4 and 2 — x, has the greater value?
You must show your working.

(i) Solvetheinequality 3x + 4 < 2 —x.

(2]

[2]
[2]

(@) Therate of exchange between pounds (£) and dollars ($) is£1 = $1.87.
The rate of exchange between pounds (£) and euros (€) iS£1 =€ 1.21.

(i) Catherine changes £500 into dollars.
Calculate how many dollars she receives.
(i) Esther changes € 726 into pounds.
Calculate how many pounds she receives.
(iii) Rose changes $850 into euros.
Calculate how many euros she receives.

(b) Matthew changes $770 into rupees.
He receives 40000 rupees.

How many rupees did he receive for each dollar?

(¢) (i) Lily bought acar for $13500.
She paid for it in 36 equal monthly payments.

Calculate the amount she paid each month.

(ii) George bought acar for $27000.
He borrowed the $27000 at 15% per year simpleinterest for 3 years.
He repaid the total amount in 36 equal monthly payments.

Calculate the amount he paid each month.

[1]

[1]

[2]

[2]

[1]

[3]
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3
(@) Caculatetheinterior angle of aregular 10-sided polygon.

(b)

AH istheline of symmetry of the pentagon ABCDE.
HAB = x°, ABC = 80° and EDH = 4x°.

Find x. [3]

(©

SI Y IR

10—

PY istheline of symmetry of the pentagon PQRST.
PY and TQ intersect at N.

PN =NY.

TQ=12cmand SR=10cm.

(i) Giventhat PY = 2h centimetres, find an expression, in terms of h, for the area of the
trapezium QRST. (2]

(i) Given that the area of PQRST is 221cm?, calculate h. [2]
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In the quadrilateral PQRS, PQ = 7cm and QS= 9cm.
PQS=QRS=90" and QSR=35".

Calculate
(i) SPQ, [2]
(i) RS [2]

(b) [Thearea of the curved surface of a cone of radiusr and slant height | ismrl]

The diagram shows a cone ABC.
The diameter AB = 8cm and ACB = 40°.

Calculate the curved surface area of this cone. [3]
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5 Thetable shows the distribution of the masses of 90 apples.

5

Mass
(Mgramg) |80 <M=80 80<m=00 90<m=9595<m=100 100<m= 110
Frequency 10 16 20 1 »

(@

(b) Calculate an estimate of the mean.

(©)

In which interval doesthe median lie?

A histogram is drawn to represent this information.

(i) Cadculatethe frequency density of the interval 90 < m =< 95. [1]

(ii) Therectangle representing the apples with massesin theinterval 80 < m < 90 has width

2cm and height 4cm.

Find the width and height of the rectangle representing the apples with massesin
theinterval 90 < m= 95. [2]
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Answer thisquestion on a new page.

North

A and B are two coastguard stations with A due north of B.

On your new blank page, mark A in aposition near the top right hand corner, as shown in the diagram.

(@) Thedistance between A and B is 140km.
Using ascale of 1cmto 10km,
(i) mark the position of B and draw the line AB,

(i) construct the locus of the points west of AB that are
(@) equidistant from A and B,

(b) 90 km from B.
(b) A ship, S liestothewest of AB and is
| nearer to Athan B,
[l within 90km of B.
On your diagram, shade the region in which the ship is situated.

(c) Itisasoknown that the bearing of the ship from A is 204°.

(i) Onyour diagram, mark the two extreme positions, S, and S,, of the ship.

(i) Measurethe angle S;BS.,.
(iii) The bearing of the ship from Bisx°.

Find the least possible value of x.

[1]

[1]
[1]

[1]

[2]
[1]

[1]
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Section B [48 marks]

Answer four questionsin this section.

Each question in this section carries 12 marks.

B C
Q R
P S
ABCD and PQRS are rectangles.

Each rectangle has an area of 13cm?.
AD = x centimetres and PS= (x + 5) centimetres.

(@ Find, interms of x, an expression for
(i) AB,
(i) PQ.
(b) Giventhat ABis3cm greater than PQ, form an equation in x and show that it simplifiesto
3x% + 15x— 65 = 0.
(c) Solvethe equation 3x2+ 15x — 65 = 0, giving each answer correct to 2 decimal places.
(d) (i) Show that the perimeter of ABCD is 14.9cm, correct to 3 significant figures.

(i) Find the difference between the perimeters of the two rectangles.

[1]
[1]

[3]
[4]
[1]
[2]
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Answer the whole of this question on a sheet of graph paper.

The variables x and y are connected by the equation

(@
(b)

(©)
(d)

(€)

8

X 0 1 2 3
y 0 04 -0.2 1.2
Calculate p. [1]

Using ascale of 2cm to 1 unit on each axis, draw a horizontal x-axisfor 0 < x < 5 and avertical
y-axisfor-1l<sy=<7.

On your axes, plot the points given in the table and join them with a smooth curve. [3]
Use your graph to solve the equation i(—; —)—2( =0.3 for valuesof xintherange0 < x < 5. [1]
(i) Draw the chord joining the two points (0, 0) and (3, 1.2) and calculate its gradient. [1]
(i) Draw atangent at the point where the gradient of the curveis equal to the gradient of the
chord. [1]
(i) On the same axes, draw the graph of the straight line y=—x + 6. [2]
(i) Write down the x coordinate of the point where the line crosses the curve. [1]

(iii) Thisvalue of x isasolution of the equation x3 + Ax+ B =0.

Find A and B. [2]
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Diagram |
Diagram | shows a cube with atriangular pyramid removed from one vertex.
Thistriangular pyramid ABCD is shown in Diagram I1.
AB=AC=AD =5cm.
(a) Statethe height of this pyramid when the base is triangle ABD. [1]

(b) [Thevolume of a pyramid = % x area of base x height]

Calculate

(i) thevolume of the pyramid, [2]
(i) theareaof triangle BCD, [3]
(iii) the height of the pyramid when the base is triangle BCD. [3]

(c) Anidentical triangular pyramid is removed from each of the other 7 vertices of the cube to form
the new solid shown in Diagram I11.

Diagram I11

The origina cube had 6 faces, 8 vertices and 12 edges.
For the new solid, write down the number of

(i) faces, [1]
(i) vertices, [1]
(iii) edges. [1
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10 (a) PQRSand P’'Q’'R'S are congruent quadrilaterals.
RisthesamepointasS'.
Sisthesamepoint asR'.

(b)

A single transformation maps P onto P’,
QontoQ’,RontoR" and Sonto S'.

(i)
(i)

(i)

(iii)
(iv)

10

Describe fully this transformation.

Write down two facts connecting PQ and Q'P’.

Yi

o
=
N
w
SN
ol
o
<y

The diagram shows triangle A and triangle B.
A trandation, T, maps triangle A onto triangle B.
State the column vector representing this translation.
The transformation, S, that maps triangle A onto triangle C is represented by the
matrix 20
o 1)
Find the vertices of triangle C.
Given that TS(A) = D, find the vertices of triangle D.
Triangle E has vertices (0,0), (2,0) and (0,3).
(@ Itisgiventhat (0,0) — (0,0), (1,0) = (2,0) and (0,1) — (0,3).

Find the matrix that represents this transformation.

(b) Describe fully the single transformation that maps triangle A onto triangle E.

[1]

[2]
[1]

[2]
[2]
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The points X, Y and Z are on horizontal ground.
XY =4km, XZ =17kmand YXZ = 125°.

(a) Caculate YZ. [4]
(b)

Q P

i 17 ]
Z X
440
4
Y

The points P and Q are the same height vertically above X and Z respectively.
() When an aircraft was at P, its angle of elevation from Y was 44°.

Calculate PX.
Give your answer in metres, correct to the nearest 100 metres. [3]

(ii) Theaircraft took 2 minutes 54 secondsto fly from P to Q.

(@) Theaircraft reached its destination 39 minutes 6 seconds after flying over Q.
The flight ended at 15 03.

At what time did the aircraft fly over P? [2]

(b) Calculate the average speed of the aircraft asit flew from P to Q.
Give your answer in kilometres per hour. [3]
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