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Answer ALL TWENTY FOUR questions.

Write your answers in the spaces provided.

You must write down all the stages in your working.

1 Here are some integers where  a < b < c < d

a      b      c      d      d      d

 The mode of the integers is 9
 The median of the integers is 8
 The range of the integers is 4

 Work out the value of a, the value of b, the value of c and the value of d

a = .. . . . . . . . . . . . . . . . . . . . . . . . . .

b = .. . . . . . . . . . . . . . . . . . . . . . . . . .

c = .. . . . . . . . . . . . . . . . . . . . . . . . . .

d = .. . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 1 is 3 marks)

 

3
mode is most common value d 9

Median is middlevalue andnumbers are ordered

a b c 9 9 9

a 6 91 8

C 9 16
c 7 MIany 1 of these

Range largest smallest 2ndµ at least 2ofthese
or 2 of a c dd a 9 a 4

Al alla 5
5

a a bac 5 b 7
6

b 6
7

9
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2 (a) On the grid, draw and label with its equation the straight line with equation

(i)  y = 1      (ii)  x = 2      (iii)  x + y = 7

O 1 2 3 4 5 6 7 8 x

y
8

7

6

5

4

3

2

1

(3)

 (b) Show, by shading on the grid, the region that satisfies all three of the inequalities

y  1      x  2      x + y  7

  Label the region R.
(1)

(Total for Question 2 is 4 marks)

all y
coordinates

all i coordinates at ycoordinatesaddto
I 2

eg o 7 2 51 4,3 7,01
etc

2 2

BI
BIregion
ftonly I horizontal
Ivertical Idiagonal
linewith vegradient

Bl
4

R

above
line

rightof line
below
line
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3 An aeroplane travelled from New York City to Los Angeles.

 The aeroplane travelled a distance of 3980 kilometres in 5 hours 24 minutes.

 Work out the average speed of the aeroplane.
 Give your answer in kilometres per hour correct to the nearest whole number.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kilometres per hour

(Total for Question 3 is 3 marks)

4 Show that  5
1

3
 − 2

6

7
 = 2

10

21

(Total for Question 4 is 3 marks)

v4 Average speed total distance
total time 3

24minutes
2 hour

0.4 hour

t 5.4 hours Bl for 5 0 or 53 4398241 Bo Hl

U 39,8 Mi for 3981 x 60 Must be leadingto u inkmh

I 737 Kmh Al 737

513 24 Convert to improperfractions
Ican use calculator

I 2 3 M

Need common denominatorMI
before subtracting

5,22

2129 Al need 5,2 as step
3
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5 The diagram shows an 8-sided shape ABCDEFGH.

BA

H G

FE

DC

28 cm

5 cm 5 cm

20 cm

12 cm

Diagram NOT 
accurately drawn

 HG = 28 cm    FG = 12 cm    AB = EF = 5 cm
 The height of the shape is 20 cm
 CD is parallel to HG

 The area of shape ABCDEFGH is 434 cm2

 Find the length of CD.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm

(Total for Question 5 is 4 marks)

x

8cm

18cm

4

let CD x

BE 28 5 5 18cm

vertical height trapezium BCDE 20 12 8cm
Areatrapezium flatb h

on formulasheet

Total Area Area rectangle AFah t AreatrapeziumBCDE

A 28 12 12 18 x x 8 434 Mi either
141 correct useof

336 4 18 2 434 valuesinequation
336 expand 336 involvingCDGet

72 42 98
72 72

MI correctworking tosolve42 26 correctequation
4 4

CD I 12 615 am
Al

615
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6 The diagram shows triangle PQR.

P

42° 9.5 cm
x cm

RQ

Diagram NOT 
accurately drawn

 Work out the value of x
 Give your answer correct to one decimal place.

x = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 6 is 3 marks)

7 Change a speed of 81 kilometres per hour to a speed in metres per second.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . metres per second

(Total for Question 7 is 3 marks)

3

H
A

o A HV CAH

cos

cos420 MI

915 9.5

DC 9.5 cos420 MI

I 711 Al

717

3
I km 1000m

too
1h0 xoos

81 Km Mi x 1000
I hour

81 1000 m

1 60 60 S MI 60 60 or 60 60 in
denominator

If 2215 mls Al

2215
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8 Behnaz makes 300 celebration cards so that 

number of 
birthday cards : number of 

anniversary cards : number of 
congratulations cards = 7 : 5 : 3

 
2

5
 of the birthday cards have numbers on them.

 36% of the anniversary cards have numbers on them.
 None of the congratulations cards have numbers on them.

 Work out what fraction of the 300 cards have numbers on them.
 Give your answer in its simplest form.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 8 is 5 marks)

B A C 7 5 3

155

t ofcards A

p p g

3 I ofcards C
MI 15used
leg infractions

with numbers 3 x 140 56 MI

A B x 300 100

with numbers 0.36 100 36 MI 36

14136
total with numbers 56 36 92

fraction of cards with numbers 92g Mi unsimplifiedfraction

23g Al
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9 Pasha invests 50 000 dollars in a savings account for 4 years.
 He gets 1.3% per year compound interest.

 Work out how much money Pasha will have in his savings account at the end of 4 years.
 Give your answer correct to the nearest dollar.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . dollars

(Total for Question 9 is 3 marks)

3

113 each year 100 113 101.2211013

4years 50000 1.013 52651 dollars nearestdollar
142 At

11 59

52651
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10 Solve the simultaneous equations

7x + 3y = 3
 3x − y = 7

 Show clear algebraic working.

x = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

y = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 10 is 3 marks)

11 (i) Factorise  x2 + 5x − 24

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 (ii) Hence, solve  x2 + 5x − 24 = 0

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(Total for Question 11 is 3 marks)

8

Need coefficient of o or y same in bothequations
teasier

x 3 92 3g 21

he 3g 3

oppositesigns
ADD to cancelout

162 24
21 2146 32 115

in 3 115 y 7

y 7 415 215

y 2.5
1 5

2 5

ptg 5 pg 24 24 1 24
2 12I ptg ILY

difference

haveDIFFERENToct811 3

8 3
signs ptq 5

141 or I 8 6 131
or octalloltb

ab 24 er at b 5
Al Oct8 x 3

It 8 0 BI ft must

g

O
followfromanswer

x 3
g 3

to it
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12 Larry is a delivery man.

 He has 7 parcels to deliver.
 The mean weight of the 7 parcels is 2.7 kg

 Larry delivers 3 of the parcels.
 Each of these 3 parcels has a weight of W  kg

 The mean weight of the other 4 parcels is 3.3 kg

 Work out the value of W 

W = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 12 is 3 marks)

mean I É
Ex n x I

3

7 parcels I 2.7kg totalweight 7 217

189kg
3 parcelsweight W totalweight 3W

other 4 parcels of 3,3kg totalweight 4 313

13.2kg
3W 1819 1312

517

W 537 141
1819 1312

3

119 Al

119
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13 The table gives information about the ages, in years, of 80 people in a train carriage.

Age (a years) Frequency

 0 < a  20  7

20 < a  30 25

30 < a  40 20

40 < a  50 14

50 < a  60  8

60 < a  70  6

 (a) Complete the cumulative frequency table.

Age (a years) Cumulative frequency

0 < a  20

0 < a  30

0 < a  40

0 < a  50

0 < a  60

0 < a  70

(1)

 (b) On the grid opposite, draw a cumulative frequency graph for your table.
(2)

 (c) Use your graph to find an estimate for the median age of the 80 people.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . years
(1)

7

of running total

T I 25
32

I 2052
I 14

66
2 8

74
I 6

80
BI

of 40 age 33
BI 33

3234 ft graph
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706050403020100

80

70

60

50

40

30

20

10

0

Age (years)

Cumulative 
frequency

 Of the people in the train carriage, 60% of those who are aged between 18 and 65 are 
going to work.  None of the other people in the train carriage are going to work.

 (d) Use your graph to find an estimate for the number of people in the train carriage 
who are going to work. 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

(Total for Question 13 is 7 marks)

Bl one error of points butnotjoined or pointsconsistentwithininterval

B2 fully correctgraph

intgayoundang77 L

t
I

i
n

b

6533

age 18 Cf 6

age 65 of y
Mi

77 b peopleaged 18 65

readings at 18065

to work 016 71 4216 141 60 ofdifference 43

604 116
743people Al Imustbeinteger ftgraph
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14 (a) Expand and simplify  (5 − x)(2x + 3)(x + 4)
  Show your working clearly. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

 (b) Make c the subject of  g = 
c

c
+
+
3

4
 − 7

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(4)

(Total for Question 14 is 7 marks)

7

Expand first 2bracketsusing Fok

lox 15 22 32 oct41,1 collect a terms torder

I 22 72 15 x 4 Multiplyeveryterm in 1st lby x
then by 4

2 3 70 t 15x 808 2800 60 MICallowoneerror

Loc of t 432 60 Collecttermsin x and in x
Al laMi

21 I 43 60

g 7 gtf x htc bothsides

g IE n t d

n
g t l Htc a 3

Brackets essential wholeexpression gt

4g tag 28 To c 3 MI Multiply out 1.167 FOIL

Collectall c terms on one side

Cg Tc C 3 4g 28 141
all other terms on otherside

cg Gc 4g 25

C g t 6 yg y

simplify

take c out as factor on LHS

g 6 both sidesc 4g 25 AlCoe
g 6

49 25
g 6
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15 (a) Solve  
4 5

3

3 2

2

x x+ − −
 = 13

  Show clear algebraic working.

x = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(4)

 (b) Solve the inequality  2y2 − 7y − 30  0
  Show your working clearly.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

(Total for Question 15 is 7 marks)

4
36132271 313204

Multiply x 6 on both sides
2
4551 264 51

214 5 313 204 6 13 MI

8 10 9 62 78 HEY Multiply outbrackets

142 I 78
142 77 Mift dpreviousMi

x 12 1 515 Al

sty

at
Me
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16 100 farmers are asked if they have goats (G), sheep (S) or chickens (C) on their farms.

 Of these farmers
  31 have sheep
  53 have chickens
   6 have goats, sheep and chickens
  11 have sheep and goats
  17 have sheep and chickens
  18 have goats and chickens
  20 do not have any goats, sheep or chickens

 (a) Using this information, complete the Venn diagram to show the number of farmers 
in each appropriate subset.

ℰ

G S

C

(3)

8Sonly 31 5 6 11 9
conly 53 12 Intake all 3

17 0 11 nogoats

outsideallcircles

Start fromcentre and workoutwards

sonly 100
551 34,20

B
T
total allotherregions

133intotal

Bl 13 inGonly
132 all 7others 13 5 9
Bl 4 Gothers

6
12 11

24

20
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 (b) Find 

  (i) n(G)

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

  (ii) n([G ∪ S ] ʹ)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

  (iii) n(G ʹ ∩ C )

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 One of the farmers who has chickens is chosen at random.

 (c) Find the probability that this farmer also has goats.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 16 is 8 marks)

17 M varies directly as the cube of h
 M = 4  when  h = 0.5

 Find the value of h when M = 500

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 17 is 4 marks)

13 5 12 6 36

36 Bl

ie not in eith
in Gers

ft diagram 44 131
24 20 44 if valuespresent
chickensand notgoats inrequirregions

24 11 35 3513

B1 m 18 3 4 53

p no withgoatsandchickens
no with chickens 5 3 132

M α h M Kh 4

4 K 0153 MI lor M kh

K 53 Mi either
32

M 32h3

M 500 500 32h3

h 53 12

h 612 MI

Is 215 At

215
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18 X = 
2a b
f
−

 a = 7.5   correct to 1 decimal place.
 b = 3.42 correct to 2 decimal places.
 f  = 2     correct to the nearest whole number.

 Work out the upper bound of the value of X
 Show your working clearly.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 18 is 3 marks)

3

145 7155
3.41g 3,425

BI IVUBorLB

115 215

UB x 2 012 5
b needlargestanswerforUB

UB x 2 7.515 31415 MI 2
1

1 b
oba 755

3.415 LBD 342
7,79 Al fromcorrectworking 1.5ELBF 2

7179
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19 a = 
14

3 7x −
    x = 

7

4 3y −

 Express a in the form  
py q
ry s

+
+   where p, q, r and s are integers. 

 Give your answer in its simplest form.

a = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 19 is 3 marks)

3

Need to eliminate x substitute 4 for x in 1ˢetquation

14 14931
3
4g

7 4g31

2414 141 Expand brackets simplify

56g 42
21 28g 21

12I Takeoutcommonfactor cancel

43123g At

552
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20 The diagram shows four identical circles drawn inside a square. 

Diagram NOT 
accurately drawn

 Each circle touches two other circles and two sides of the square.

 The region inside the square that is outside the circles, shown shaded in the diagram, 
has a total area of 40 cm2

 Work out the perimeter of the square.
 Give your answer correct to 3 significant figures. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm

(Total for Question 20 is 4 marks)

4

let r radius of the identicalcircles

side length of square hr

Shaded area Areaofsquare 4 Area of 1circle

4nF 4 Nr 40 MI LHS

16r HT r 40

4r Tr 10

r 4 T 10

r j MI Ir o as radius ofcircles
or any correctexpressionfor d or 4r or 2d

3.413

Perimeter
I 1 3,4 Miff r butdistMl

5416cm 35ft At

5416
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21 

Diagram NOT 
accurately drawn

O

Q

B

P

A

4a

6b

 OAB is a triangle.
 Q is the point on AB such that OQP is a straight line.

 OA
→

 = 4a      OB
→

 = 6b      AP
→

 = 2a + 8b

 Using a vector method, find the ratio  AQ : QB

AQ : QB = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 21 is 5 marks)

24 8k

addtodiagram

Need to use thefactthatQ is thepointof intersection ofOPandAB
find adifferentexpressionsfor a
coneusingfactthataliesonopotherusingfactthataliesonAB

AB AT OB AT OF

I I t.EE EfEIEI a

Qlieson op OI

FEEE.EE componentsareequal

6 4 4m 34 2 2m

1 8 6m 44 3m
Want AQ QB so reallyneedµ M 793

g
3

in 3 34 2 2m
2m µ 2

A A 8 a

AQ AB BQ AB

AQ BQ 8 9 AI
8 9
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22 ABCD is a kite, with diagonals AC and BD, drawn on a centimetre square grid, with a 
scale of 1 cm for 1 unit on each axis.

 A is the point with coordinates (−3, 4)

 The diagonals of the kite intersect at the point M with coordinates (0, 2)

 Given that  AB = AD = 6.5 cm and the x coordinate of B is positive,

 find the coordinates of the points B and D.

7

Diagonalsof a kite intersect

Al3,41 61,5cm
636 0

at rightangles
AC BD

t.fi10,21 As AB AD AC is line ofsymmetry
615cm of kite MB MD

1,1 o AM m MI

My 32
fineDMBhasequation y x c as m 32

throughM0,21 2 3 0 c

c 2

y 222 2 MI Band D both lie on thisline

havecoordinates x 312 2

AB AD 615 d x 221 ly 922
use 61 g I x

3 2 B or D

122 ya 3,47 A

x c311 13 2 47 615 1cnet.tnIe taffni spoint

1 312 3 212 6.52 Expandbrackets

x 6 9 9 4 16 MI bracketsexpanded

I only132 13 bothsides

22 4 13

of 9 MI correctsimplifiedequation in x or yonly

01 13
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(.. . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .)

(. . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .)

(Total for Question 22 is 7 marks)

23 The diagram shows a sketch of the graph of  y = cos x
2

⎛
⎝⎜

⎞
⎠⎟

°

y

x

B

A

y = cos x
2

⎛
⎝⎜

⎞
⎠⎟

°

O

 (i) Find the coordinates of the point A

(.. . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .)
(1)

 (ii) Find the coordinates of the point B

(.. . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .)
(1)

(Total for Question 23 is 2 marks)

270 at B at B x 3 y 2 3 2 12 615

at D 01 3 y 32 1 3 2 215

B 3,615 DC 3 2151 At

3 6.5

3 215

2

f Es x y 2x g
g coso 1st 0 x interceptat 90,0 180 0

190,0 480,01

y cos X minimumat 180 11 B

180,0 360 1 360 1
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24      
18 27

6 9
3

4 6

2 8

× ( )
×

=

+

+

n

n
x

 Express x in terms of n
 Show your working clearly and simplify your expression.

x = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 24 is 3 marks)

TOTAL FOR PAPER IS 100 MARKS

Express everything as powers of 2 and or 3

18 2 3 3 2 32
27 33 V27 V35 33 33 a

G
4 6

3
4 6 36 9

6 2 3

9 32 928 3262 81 34h 16

12 32 3679
12 3 34 16

3 simplify using index laws

am an amth am n

36 9 2

3
3 4 16 1

371 30 6h 11 4h 17

3 4417

3 32
6

x 2n 6

2n 6


