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Answer ALL questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 The table shows information about the heights of 80 children.

Height (2 cm) Frequency

130 < 7 < 140 &

140 < h < 150 11 5
150 < h < 160 24 19
160 < h < 170 22

170 < h < 180 19

(a) Find the class interval that contains the median.

L160<h s 1770
(1)
(b) Draw a frequency polygon for the information in the table.
»
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(Total for Question 1 is 3 marks)

2 NN 00 0
P 4 9 3 8 4 A0 2 2 0



SR S\

2 In London, 1 hitre of petrol costs 108.9p
In New York, 1 US gallon of petrol costs $2.83

1 US gallon = 3.785 litres
£1 = §1.46

In which city is petrol better value for money, London or New York?
You must show your working.

/089 % 3.TI5 = 412.1865p per US gallen

- - . 6o\ Ta229gcents p¥
L]72.1565 x | 46 co e Usf)a“am

:ﬁé.@@

N ew York s Letfes value }o/ M..@m_rz_j

(Total for Question 2 is 3 marks)

3 Agoldbarhasamassof 12.5kg. /250 © 9 /
/
The density of gold is 19.3 g/cm? ‘/’/ /k/{
PSR
Work out the volume of the gold bar. / | \
Give your answer correct to 3 significant figures. / D / \/ N
L .
[ WGES
Volume = ———
densits
= 12592 = 64 g e (BsH)
TS
(Total for Question 3 is 3 marks)
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4 There are only blue pens, green pens and red pens in a box.

The ratio of the number of blue pens to the number of green pens is 2 : 5
The ratio of the number of green pens to the number of red pens is 4 : 1

There are less than 100 pens in the box.

What is the greatest possible number of red pens in the box?
- - ""7'—"__“'\\
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5

(Total for Question 4 is 3 marks)

(a) Find the value of the reciprocal of 1.6
Give your answer as a decimal.

[

/._--—_F

/. 6
L0625 .

(1)

Jess rounds a number, x, to one decimal place.
The result is 9.8

(b) Write down the error interval for x.

(2)

(Total for Question 5 is 3 marks)
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6 Here is a rectangle. o x “
=%
The length of the rectangle is 7cm longer than the width of the rectangle.
4 of these rectangles are used to make this 8-sided shape. 4
7 ol P, i
A P
/5/" 1
A
7 /p"
r/(/
X x
The perimeter of the 8-sided shape is 70cm.
Work out the area of the 8-sided shape.
> 4 o4 XA ¥ x+ 7+ XTI P X7 sxr7H TET
Foc + 4+ = 70
e = 29
x = 5.5
19,5
3.5
3.5 x10.5 = 36.775S
4 x 2615 7 147 cm’
(Total for Question 6 is 5 marks)
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7 Work out (13.8 x 107) x (5.4 x 107?)
Give your answer as an ordinary number.

T\ﬂ\D‘e ato  tn-e Eox \ e slokor.
| —u
7,452 x 10

O.000 7T 45~

(Total for Question 7 is 2 marks)
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8 When a drawing pin is dropped it can land point down or point up.
Lucy, Mel and Tom each dropped the drawing pin a number of times.

The table shows the number of times the drawing pin landed point down and the number
of times the drawing pin landed point up for each person.

Lucy Mel Tom
point down 31 53 16 /] o O
point up 14 27 9 50

Rachael is going to drop the drawing pin once.

(a) Whose results will give the best estimate for the probability that the drawing pin will
land point up?
Give a reason for your answer.

o Mel.  becawre. she. did Fhe ast Criode .

(1)
Stuart is going to drop the drawing pin twice.
(b) Use all the results in the table to work out an estimate for the probability that the
drawing pin will land point up the first time and point down the second time.
f j _,}/
FO{NT Up i Ponvw7 LHowpnd 3
| 2 - &
£,

(Total for Question 8 is 3 marks)
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9 Jack bought a new boat for £12500
The value, £V, of Jack’s boat at the end of » years is given by the formula
V = 12500 x (0.85)"

(a) At the end of how many years was the value of Jack’s boat first less than 50% of the
value of the boat when it was new?

A

= X O.%5
6.5 o 35~ 5oz Tt6lS0

2 VvV =4031-25
n = v =L 6525.0%8

'(2)

A savings account pays interest at a rate of R% per year.
Jack invests £5500 in the account for one year.

At the end of the year, Jack pays tax on the interest at a rate of 40%.
After paying tax, he gets £79.20

(b) Work out the value of R.

t 7920 = 607
-6

£13. 20 = jor

: xXIi0o
= OO,

t /13

%3‘37- H\JTEJQEST

o e xloo T 2.4 7,
5500

I

{3)

(Total for Question 9 is 5 marks)

P 4 90 3 8 4 A 0 8 2 0




s 2

10 There are only blue counters, yellow counters, green counters and red counters in a bag.
A counter is taken at random from the bag.

The table shows the probabilities of getting a blue counter or a yellow counter or a green counter.

Colour blue yellow green red
Probability 0.2 0.35 0.4 0.05
(a) Work out the probability of getting a red counter.

| — 0.4 —0.-35 —02 - ©.0%

2205

(1)
(b) What is the least possible number of counters in the bag?
You must give a reason for your answer.
20 35 e = = — G _5
f Fi '] / -

et

TML?GLJ*V\HM’O«WD}MMJ*WJMmb&ﬁ520

ucannct. divide. e oubecs._any. furfuar and. geb cdrole.
numMbes  ansur <.

2)

(Total for Question 10 is 3 marks)
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11 The cumulative frequency graph shows information about the weights of 60 potatoes.
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(a) Use the graph to find an estimate for the median weight.

Jamil says,
“80 — 40 = 40 so the range of the weights is 40g.”

(b) Is Jamil correct?
You must give a reason for your answer.
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(c) Show that less than 25% of the potatoes have a weight greater than 65 g.

. =

o |o ©

& O

19 17 7

(7

This |s less Ton 257

(Total for Question 11 is 4 marks)

(2)
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12 Alan has two spinners, spinner A and spinner B.
Each spinner can land on only red or white.

The probability that spinner A will land on red is 0.25
The probability that spinner B will land on red is 0.6

The probability tree diagram shows this information.

Spinner A Spinner B
red o .| 5
0.6
red
0.25
04 whitg O |
red 5
0.6 L o
0.75 .
white
0.4 )
white (™ = 3}

Alan spins spinner A once and he spins spinner B once.
He does this a number of times.

The number of times both spinners land on red is 24

Work out an estimate for the number of times both spinners land on white.

.0 Xo6.6 = 0:18 [Qq f’:mzasj

bauila . @ i b €

6.7 ¥wO.y = & B ):‘fS

EJB i 8 i 1 O.tﬁj

UM-@&j

(Total for Question 12 is 3 marks)
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13 Write x>+ 6x— 7 inthe form (x+a)*+b wherea and b are integers.
2
(’x +3) — 9 — 7

(Dc#%)L — /6

(x+3) - 14

(Total for Question 13 is 2 marks)

14 Cone A and cone B are mathematically similar.
The ratio of the volume of cone A to the volume of cone B is 27 : 8

The surface area of cone A is 297 cm?

Show that the surface area of cone B is 132 cm?

Volume g. 278

Length ST 312 gt cue® )

Acea  S.F 17 (sequore)
%01/7 x 4 = 131 cm

(Total for Question 14 is 3 marks)
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15 (a) Show that the equation x>+ 7x — 5 =10 has a solution between x = 0 and x = 1
(*0)3.#7(0)-"5 = —35
(1)>+7()-5 = 3

C hange of ygn - fhere 15 o Soluwhion leehween Oond ]

(2)
5
(b) Show that the equation x*>+ 7x —5 =0 can be arranged to give x = 217
x3+- 7 = 5
z(x*+7)= %
_ S
e z
ol ]
(2)

(c) Starting with x, = 1, use the iteration formula x = three times to find

xnz +7
an estimate for the solutionof xX*+7x—5=0

5 = o. 625

5 _ 0. 676532769
2, = .
() 7

X, = ©.670 %45 300/

O.E70 GS)—)

" ) 0 O O




(d) By substituting your answer to part (c) into x> + 7x — 5,
comment on the accuracy of your estimate for the solutionto x*+7x—5=0

>
Ans + TEns) — S = - 549 xlo
= -~ 0.00541

=3

WfMwa/szijc(oJ—e—f'OOa@M

O - R N Y. &
(2)

(Total for Question 15 is 9 marks)

16 The petrol consumption of a car, in litres per 100 kilometres, is given by the formula

100 x Number of litres of petrol used
Number of kilometres travelled

Petrol consumption =

Nathan’s car travelled 148 kilometres, correct to 3 significant figures.
The car used 11.8 litres of petrol, correct to 3 significant figures.

Nathan says,
“My car used less than 8 litres of petrol per 100 kilometres.”

Could Nathan be wrong?
You must show how you get your answer.

’ - L€
Upper Pebo !l Consumplion = Joos X Uff/?{’/
Jower Distarnce .
LITRES N
s f A :‘ R
i 7 /1.8 / 119 47 7 14 g ‘[ b o
11.75 )/-FS s BRE

i

oo x 1185
7S
- 3.0  (3sy)

Upptr lelal Consumplion

NO\W&'A CO!AL& foﬂ UJVDVL-ﬁ .

(Total for Question 16 is 3 marks)
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17 ABC and ADC are triangles.

The area of triangle ADC is 56 m?

Work out the length of AB.
Give your answer correct to 1 decimal place.

) ab ‘S’}nC e 56

() be) sn(10S) = 576
: 5 6

B ,?{_ (’11)53”(/05>

2

= /0.5409 7384

—

. gtiet - 2be cos A
S ]/z-/-f?'ﬂsa- _ Z(’//)(ﬁ-nf) CO‘S(/05)

—_—

J

2 = 272_[33/702
J
d

= 17.09/703¢6%

b

Sia A sia 5
o * “on S
/_'—-—‘_. ks B
Sin 48 sin 113
o = ’fi}_’n__.s_ X 5"’7 ?’8
S;n 11T

- 4.4 (1dp)

(Total for Question 17 is 5 marks)
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18 Here is a speed-time graph for a train.
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(a) Work out an estimate for the distance the train travelled in the first 20 seconds.
Use 4 strips of equal width.

. g
2x5 2+ 5 + 518, 5 4 lo+12 x 5§
2X2 y Z2X5 ) ——X -

(b) Is your answer to (a) an underestimate or an overestimate of the actual distance the
train travelled?
Give a reason for your answer.

overeytmoekr o The ared o}  the draperiumMs. 1S

grﬁq{ffmﬁnmmawﬂdﬂwcwua_
(1)

(Total for Question 18 is 4 marks)
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19 Prove algebraically that the straight line with equation x — 2y =10 is a tangent to the
circle with equation  x? + y2 =20

’J’ang.ent will Mean tnere 5 ont solwts o,

x = (1o £2y9)

U

(loe+2g) * 9 - eT

(|o+1Lj)(lO*'2j) . “J?_

2 o= Ty
100 209+ 209 1Y "3

Syt w40y F1O° iloo
631"“*0Cj+80 :
j"—+8<j + e - ©
(gru)ylgru) 7°
o =~

S
—_)C—|O+l(”‘q')
. = P

(Total for Question 19 is 5 marks)
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A, B and C are points on the circumference of a circle, centre O.
AOB is a diameter of the circle.

Prove that angle ACB is 90°
You must not use any circle theorems in your proof.

Le+ AoC = X

- | ~x
~ ~ | 2O — DC e i
pnrcC = O C A -
oyl €3 a1+ the , AL
€3 ¢ g
- :i c:}fja..n \50.5(-@(-23 f[scﬂjli)
= At e'.iuu,i
e o I
A Sl = - = )
0C6
2
i
-z I

P8O - F %
' ! )
(g0 —(Fx =7 ettt e
(H‘Hﬂl‘e on & 3 0‘,3
180 = 'j:—d"j add ve +o 180

90 = +**+J

= /&5 O — 7@
= T O

(Total for Question 20 is 4 marks)
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21

OAN, OMB and APB are straight lines.
AN =20A4.
M 1s the midpoint of OB.

04 =a OB =b
AP = kAB where k is a scalar quantity.
Given that MPN is a straight line, find the value of k.

7 .k
;;?5 - —a + b NM = B + 7
| A = K(-=+%
| NP S - Do+ K(l——aﬂ-b\% B NM:;
| MPN s a straight line . NP x X =
_ R
DC(-’Q_OudwK(’Q‘-““O}) = o = =

T e

L
: — _— 4+ —_—
( T i, PP G mb) - Ehee =
e .
\o = - Row + = b
i oo O + Ve 2
§ .__Q/I‘ o =
i
a b
spL1iT @ o7 |
07/——%’;? ke = —3 2= T 2
i
940 +E = D * " aw
S ey
| l(i’vg* (zk 5
| ko= 5 — B
< L= 2 k==
“Te > (Total for Question 21 is 5 marks)
TOTAL FOR PAPER IS 80 MARKS
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