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For this paper you must have:
e a calculator AN S
EEENE
e mathematical instruments. EEE I
EEN

Time allowed
® 1 hour 30 minutes

Instructions

¢ Use black ink or black ball-point pen. Draw diagrams in pencil.

e Fill in the boxes at the top of this page.

® Answer all questions.

® You must answer the questions in the spaces provided. Do not write

outside the box around each page or on blank pages.

Do all rough work in this book.

e If your calculator does not have a m button, take the value of m to be 3.14
unless another value is given in the question.

Information
® The marks for questions are shown in brackets.
® The maximum mark for this paper is 80.
® The quality of your written communication is specifically assessed
in Questions 6 and 15. These questions are indicated with an asterisk (*).
® You may ask for more answer paper, graph paper and tracing paper.
These must be tagged securely to this answer booklet.

Advice
® In all calculations, show clearly how you work out your answer.
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Formulae Sheet: Higher Tier

Area of trapezium = % (a+b)h h

Volume of prism = area of cross-section x length

4

3
r
3

Volume of sphere =

Surface area of sphere = 47172 v

Volume of cone = % nirh ]
h
Curved surface area of cone = mtr/
~N Yy

In any triangle ABC

G
Area of triangle = %ab sin C
b a
Sine rul a_ __b _ _c
the rute sinhA sinB sinC A B

Cosine rule a? =b2+ 2 - 2bc cos A

The Quadratic Equation
The solutions of ax? + bx + ¢ = 0, where a # 0, are given by

-bx V(b?-4ac)

2a

X =

L
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Answer all questions in the spaces provided.

)

Do not write
outside the
box

(1 mark) |
1 (b) Describe the translation.
....... A trmﬁ\cdmf\baﬂ\cveotof&-é
............................................................................................................................. (2marks)
3
- N 7 Turnwt;/erb
I
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The perimeter of this L-shape is 56 cm.

2xcm Not drawn accurately

4xcm

xcm

4xcm

Set up and solve an equation to work out the value of x.

Il o + B30c+20¢ = 5¢

.............. R LTI PR

Work out the circumference of a circle, radius 4.2 cm.
Give your answer to 1 decimal place.

L

|
i
|
|
|
|
|
|
|

(4 marks) |

(3 marks)
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Do not write
outside the
box




5 Pt
: box
|
4 The diagram shows a triangle ABC with sides extended. ‘
|
i Not drawn
| accurately |
48°
C
X 100°
A B
Work out the value of x.
RN C Wi 5. S, V“""‘Cﬁ“z@g»p%’vt@«ﬂ%am
, - _ _ wey
..... RA.CGz %ol ¥8) = 180- 1yg TV
=390 '—“(\“@\MOFQ“*ME)R ..... add ko 1SQ..
2.5.082.0.32.. 2. 198 Soce angles across.
A eodslt Bine adh to \Ro®
; Answer lLi’g ................................... degrees (3 marks) |
Turn over for the next question
- ﬁ HED
Turn over p
L
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6 Do not write
outside the
box

5 The diagram shows three rods. 5

Not drawn accurately
11 cm

(x +4)cm

(8x—7) cm

Two of the rods are the same length.

Work out the three possible values for x.

Answer 1 e oY R S
Answer 2 B e 6 ............................................
Answer 3 xX= ... 65— ................................. (5 marks)
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Do not write
outside the

box
*6 Here are two bottles of the same perfume.
Normal price £40 £55
20% off
Which is the better value?
You must show your working.
2.5 20% of ko = 4o - % = {32
(@ 2B A0 2 B3 )
SOng. \ony. ke Sompare. the e URe. - (or -Lika |
s koo 3ealezvnp bhe price..of the 3mall Soktle
i poepecten. Wit Vs volume \AOHQ@MMQWS
Rl ee 220 B e
S~ e g : ...... o §6_ ............................................
2 ¥ =5 T Pax—oE Samef5lide
, ‘ (6 marks)
S Seeall bokkle ts Gokber NValue .
1
Turn over p

L
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8 Do not write
outside the
box

7 (a)

7 (b)

L

The scale on a mapis 1 :250 000

What is the actual distance represented by 1 centimetre?
Give your answer in kilometres.

The scale on a different map is 1 inch represents 4 miles.
A road on the map measures 6 inches to the nearest inch.

What is the shortest possible distance of the road?
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9 Do not write
outside the

e _ o N box
|
8 Work out the length AC.
(i
Not drawn accurately |
6.5cm
A L] B
13cm
3rr s 2. 1 Sem A28 P
e i o it o e T e AT e TSR TR
[ i . (33-F- )
ANSWET ..vconseveirensnsrenassssasans 'L'L ...... 5 ............. cm( (3 marks) |
i
Turn over for the next question
) B 9

Turn over p

i
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Do not write
1 O outside the
box

‘ 9 The diagram shows a rectangular sheet of paper ABCD.
A D

Not drawn
accurately

|

% B (&

Corner B is folded to meet side AD as shown.

Not drawn
accurately ‘
o) F two

L]
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11 Do not write
outside the

Give your answer to 1 decimal place.
X x3 - 20x Comment
5 25 Too small
96 tos big
<TLY 56375 koo Small
5. § 63-61¢ koo big
5.55 59153675 | oo small
555< X <56 B sox = 5¢(1do)
X= . 6 ........ é’ ...... L10L ..... P) ....................... (4 marks)
Turn over p

i
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Do not write
12 outside the

e = . box
11 (a) The diagram shows a circle, centre O.
‘ Not drawn accurately
i b
|
|
Work out the value of x. ?
| Qe
\ heorom '
Answer ........... :Z_ O ............................... degrees (1 mark)
11 (b) The diagram shows a cyclic quadrilateral.
E Not drawn accurately

o

Work out the value of y.

AL
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Do not write
1 3 outside the

. = o e R B box
12
Not drawn
accurately
N
Building h
35° []
40 metres
\2
The man is 1.8 metres tall.
Work out the height of the building, marked 4 on the diagram.
Give your answer to a suitable degree of accuracy.
ez a9tben3st n 8 = 29 %m (350)
29 € (b))
oo PR . e SR . S metres (5 marks)
Turn over for the next question
- - - o S 8

Turn over p

A
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14

13

Here are two similar rectangles.

Not drawn accurately

3cm

10 cm 15 cm

Work out the area of the larger rectangle.

i YD .. . [ e S cm? (5 marks) |

L
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Do not write
1 5 outside the
box

14

The cylindrical tank is one-quarter full of oil.

1 litre = 1000 cm?3

The radius of the base of the cylinder is 90 cm.
The height of the cylinder is 200 cm.

Work out the number of litres of oil in the tank.

| 2.729. 35 (2ed-p-)-

PITBINET i it sttt e et it e litres (4 marks) |

15

Turn over p
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Do not write
1 6 outside the
box

- "5 AB is a tangent to the circle.

Not drawn accurately

43°

‘ Write down the value of x.
‘ Give a reason for your answer.

e, khe O\c\g\e, bekweonn a chorcd aod o tanga/nic 1<
Q.oLuouQ to the aonale Subterdeel 'b\a the o

chocd  ak anvy other po"ﬂh o the d\rwmf\wzr\%

N\ the oppoéke. %%moxr\ﬁ »

I
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Do not write
1 7 outside the
box

16 Use the quadratic formula to solve
6x2+5x-3=0

Give your answers to 2 decimal places.

—bijbl-Hhac

Turn over for the next question

Turn over p

i
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Do not write
18 outside the
box

17 The diagram shows a rhombus inside a regular pentagon.

Not drawn
accurately

........ ‘—"-—‘g;(’\oaﬂﬁ(‘:\gog—ﬁxo
. She. iokedoc ongler of avciodac pertagon  aw gluer
3 o

L
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Do not write
outside the
box

19
18 (a) Here are four equations connecting y and x.
1 k is a constant.
y=kx y=s y=kx 1=
Match each equation to its statement.
. | Y= Rx
| y is directly proportional to x Equation ....odueeeeeiiieeee
o 2
y is directly proportional to x2 Equation ... ~RDC .......
y is inversely proportional to x Equation \j ......... 2

y is inversely proportional to x2

18 (b) y is inversely proportional to x.
‘ Whenx=3,y=8

Work out the value of ywhenx =5

Equation ..7.........=%

(2 marks) |

L

Turn over p
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Do not write
20 outside the
box

T R — == S— ,

19 (a) A sphere has radius 3x cm.

Write down an expression for the surface area of the sphere in terms of x and x.
Give your answer in its simplest form.

| Sucface ama of sphere = ST = wT(3x)*
| A S 1o W L
-, 2 |

ANSWET ....ovvvrieerireecerne 3 GHJC' .......... o1 e (2 marks) |

1

I
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Do not write
21 outside the
box

i

' 19 (b) A cone has base radius 3x cm and slant height / cm.

The curved surface area of the cone is equal to the surface area of the sphere.

Express [ in terms of x.
Give your answer in its simplest form.

Turn over for the next question

Turn over p

L
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Do not write
22 outside the

— = box
| N -
20 The diagram shows vectors OA =aand OB =b
Not drawn accurately
A
a |
|
b
(0] B

G ‘
1
i —> 1
20 (a) Write vector AB in terms of a and b. 5

i
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23

20 (b)

%
The point B divides AC in the ratio 2 : 3

.%
Work out vector OC in terms of a and b.
% ~—> —>

END OF QUESTIONS

i

(3 marks)
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