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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 (A cm) Frequency
130 < 7 < 140 4 4
140 < h < 150 1 \SLDN
150 < h < 160 24 gq@*w
xS 105
160 < 7 < 170 22 ¢ fau
170 < h < 180 19 20 O oegwn
39 ardé|

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

Frequency

\ = %m \ = .
Medion = £75 = 405 \LRo
(b) Draw a frequency polygon for the information in the table.
r' N
30
10
0 =
130\ 140 150 160 170 180
A\

Height (A cm)

W\ (Total for Question 1 is 3 marks)
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2 In London, 1 litre 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.

London~ T = £ 1089 X 3-78S
%Qg) 1g5 = £4.121865 ¢ J

AL
2(0(\ ét = $ ]L)'é DXQ\ZIQGS
> L =$0.6199929 €

I London , | US gadlon cogts £€.02, in NewYork
&\\S COS'ES EEQ gR.
2.2 L 600
@\Q’@/\FO@ TN C_Y\QCLW L New York

(Total for Question 2 is 3 marks)

3 A gold bar has a mass of 12.5 kg. “ ’L 5 lﬂ - 128‘@

The density of gold is 19.3 g/cm?

Work out the volume of the gold bar.
Give your answer correct to 3 significant figures.

O@T\S = Mass
\kﬂ \olume.

‘q% M%@ ..................................................... cm?

(Total for Question 3 is 3 marks)

3
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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?
Rlug -Greon Girean - ﬂj@d
9 5 Ly :
K 3 » % ) X5
Gg o a0?" BCqp -5
Bl : Greon. - Red
8. 20 5

RY 2015 = 32 parkd

,@Q:BW\ Ax 5= 18
35 =

y
To & s
0 5«&&3& o S red pons

(Total for Question 4 is 3 marks)

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

. -~ |
(ec\groc:al~3_ % - 5625
b

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

(b) Write down the error interval for x. f? Py | @(\%
S W 8
roundo

TIST %S 945

1ONA <_j (75 FZ, ........................................................................
\cound round

(Total for Question 5 is 3 marks)
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XY

)¢

The length of the rectangle is 7 cm longer than the width of the rectangle.

4 of these rectangles are used to make this 8-sided shape.
3 x

LA o g
I I e S
X F N xfR-=7
= 43
X
SHE

The perimeter of the 8-sided shape is 70 cm.

Work out the area of the 8-sided shape.
Perimeler= 2t 4+ oottt X £ 3 4203+t

Fan = 9 + (.
-4

g:(; = chm
3.5+ 3= D-5om :m@m

Arraon C?’Y lrgdwalﬁz = A5%10-5 <3¢ -FS5em>
oooof 4red = 26 FSxE= W Fom

(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.
[3. 8X5 4= FH-I2
-\'L g
107 x 10 |0 c
& SV NY YD
2 4.52x10° = 060607452
0.0007452
(Total for Question 7 is 2 marks)
. J
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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
point up 14 27 9

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.

__________________ Mel , becanse Sne auried oub the mek throws

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.

31+53+16 =100 bobad nwmber of land{ng /
|4+2%4q = 50 okal number of landing 1

100 +50 = 1SO tokal numbes of throws

160 - A -0 Clands ) %:’2
150 R Clands | @%3 %

(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?

J/}g/@oxO%Sh Z 12800 « (g8 thon
2 SOV of

Y\ 3
0-85°  « A S valug

3

: - 0.6\

8256 “- .52 j: S '\i\"\Q‘L and exor
0.855= Ol 1/ o find

n=8&

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. L/ 10D~ Y D
Jacik geks €O/ of inerest
60/ = 3910

|10y, = 13.20
(0077 =€\30 = interest

L/'\Y\’(QXQ’Sb
Bl = 13% w502 gy
o »550D

(Total for Question 9 is 5 marks)
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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 O-0O5

(a) Work out the probability of getting a red counter.

\ - Q-9 -0-35 -0 4= 0:05
> probaisitia) adds £ 0.05

(b) What is the least possible number of counters in the bag?
You must give a reason for your answer.

eaon colouwx must nane o wihole ruumpel”
las possible nwmbey of counors wohen
0-0< = |V counteS
/
b = | counter
............................................................... Q.OKZOYZO

Towmmw@{ﬁcw\g:fm .....................................................................................................

(Total for Question 10 is 3 marks)
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11 The cumulative frequency graph shows information about the weights of 60 potatoes.

-

60 Totad £1g_

50

40

Cumulative
frequency

20

10

0 >
30 40 50 ?60 70 80

Wéght (8)

(a) Use the graph to find an estimate for the median weight.

o — 60 .30 SF .
T > 30, w=57g

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

Jamil says,

(b) Is Jamil correct?
You must give a reason for your answer.

....... No, beawse the srin ond max  wWeGNS Mmay ot

AAAAAAAAAAAAAA all %bQLfOSWK%

10
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(c) Show that less than 25% of the potatoes have a weight greater than 65 g.
Whan weigik 2630, Gumloive preq =44
GO~ 49 = e llpotakoes howe wRight morR Shan é{ﬂ
LS/ O\% o= IS

NS o s Bhan LSV et potadoes hawg
O WRIgI dpacter than 659

(Total for Question 11 is 4 marks)
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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
0.6
red
0.25
04 white
red
0.6
0.75 )
white
0.4
white

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.

Ve
Both red = Red a/rC\d\ Ced
= 0.7 x O0-6 = ©-|§

O-1S = 2.5 &5meS
24 o P (whire ound \}Jh\)ﬁ@)
Loah numvBex =048 x o4 z0-3
Of SPS
\6O% 0-3 = 48

“'/%j = 1é>0 = TOW lJ) \Q}(\d‘ OY\

018 VAN Whke Aot
0% SPnS Himos

B

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

14
Dwde (2+3Y -3 -9 = Cad)? -1
b&)_ /
L

QIT% )’L = Df,l
it
Xt g

(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?

A
23\}':}2 3 vouwme s

AN
g ‘ (L %: ineox”
Square area.

q: Ab >X2>3
2973 . [326
- Surface FArea ef Bis32em™

x%?sg

(Total for Question 14 is 3 marks)
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W=

15 (a) Show that the equation x*+ 7x —5 =0 has a solution between x = 0 and x = 1

When =0 ; :FCOB: ~S
N _
M/f\ N /fcl): |+ 3 -2 3

TM@isas%mcMWkom%mXHDWQC@J

SO §of £Gxd=0, x mustbe bokween O and |

5
x2+7

(b) Show that the equation x*+ 7x — 5 =0 can be arranged to give x =
27 4 3% -520
XF*t+rx=5
xCax? +3 } =
L= ‘3

—

x>+

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

x*+7
n

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

:I‘O = |
:C‘ - 5 - 5
3 R
(%) 2
Xy = 5 _
= 0.¢ %
(0675 T3 FOG3

14
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(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

x= O.6F0%

________________ clre to O, S0 veis Q. Al Lskimatke.

(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

Petrol consumption = -
P Number of kilometres travelled

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.

Ib 35 km < 48§
135 < Z 11
{ AN /UWM

Mox Gonsumption = 100x 125
|43 S <~ |ower owd,

= 20339 — 5o he wuld use
Mbre thon KL per

Nakhan courd be g | DOkm

(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. o))
\ Lo
Area of i = ¥ xauxb xsinC
e = l/@x\\xbxs’m\OS"
EL —b = 0-540- an
“/Zx SIS

Q s ing. Nk
a*= b>+C” - 9hccoshA ¢

2
(AC) = [\l-l' 10-S40..* T1x Nx [0: 540 xcOSIOF

A = 2972.1..
'
NC = | 4. 9m,
Sne e - s A - swmB
o b
SNHE  _ gnig
B 12.0Q..
AB=  13-0%sinlg
S\ \Q | L.
- v by el

(Total for Question 17 is 5 marks)
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18 Here is a speed-time graph for a train.

s

25

20
18

15
Speed (m/s)

10

0 5 10 15 20 25
Time (s)

(a) Work out an estimate for the distance the train travelled in the first 20 seconds.
Use 4 strips of equal width.

23:-6 widkh= Ssec @ vV, XS (10-1-183:70

® ‘6X5)§’L: 5 Mo{f

@ 3/9_ X 6XC2'\‘S‘33\:¥’S = 130
@ 1/2x < % (f&y)@): 33-S )20

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

.................. Duerestimoke. becouse £he anea betwionthe

AAAAAAAAAAAAAAAAAA W G e BroapQziums has alsd beon
Sl CQMAAakeoLaP

(Total for Question 18 is 4 marks)

17



PhysicsAndMathsTutor.com

19 Prove algebraically that the straight line with equation x — 2y = 10 is a tangent to the
circle with equation x? + y? = 20

>C — 1&:[0
D= ?.%—HO

x* + \jl =70
( 2y ﬂo)%tf =20 @@

44% + 20 0
9" HAOY +100 + y™ 2 2.0 QT 20y TRYFILO
— 20

532' %%Oj t80=0
@l *8&%%: 0
%+LIJ<‘{§+@ =0

= - x= [0+ R
=t ==l

Tharg s only one. solukion |, thergore the
QUNRsS on 3 wnresSect ona |, Mmeaning

:’;_2@ =D s a Jcﬂﬁ&@(\’ﬁ to ac"JrUl: 20

L y=# oand x=7

(Total for Question 19 is 5 marks)
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20

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.

L OAC = £ OCKA md'
ZOBC =~/ OCR bose. m@m

3:+3+:>c+3 = \&0 ongles n, 4y
200\*2% = &0 120
3Q+\<3 =90
L ACB = Otr\-&
= 90°

@th and

ABC add wpto

(Total for Question 20 is 4 marks)
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21 N

0 o t > B
o 1 b

OAN, OMB and APB are straight lines.
AN =20A.
M is the midpoint of OB.

04 =a OB =b
MN = 2 MP

AP = kAB where k is a scalar quantity.

Given that MPN is a straight line, find the value of &.

AB= —a+b MN= -Lb+3a
MP = MK 1 pp M = oc MP

_ 1/b+@+ k. (Fotb) g /b /[ @Q*‘(’C”(/Z}g

C Qat (k1)
EOLU\GK\Y\S o and b!

3= E) bl = (e

X= 3 ]
|\ =

Y=2 2Lk

Ckdz kol g k=%

+
5 }i = Q_ (Total for Question 21 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS
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