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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 (a) Expand and simplify  (x + 5)(x – 9)

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

(2)

 (b) Factorise fully  9x2 + 6x

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

(2)

(Total for Question 1 is 4 marks)

2 (a) Use your calculator to work out  

  Write down all the figures on your calculator display.

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

(2)

 (b) Write your answer to part (a) correct to 4 significant figures.

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

(1)

(Total for Question 2 is 3 marks)

F O I <←Last (2+571×-9)=22-9×+5×-45
↑ ↑ Inside
Front Outside

=#-4×-45
②

x2-4×-45

9×2+62=3×(3×+2)

②
3×(3×+2)

157.668255
②

- roundup
157.6*08255 since ≥5 157.7

①
= 157.7-(45-5)
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3 The scatter graph shows information about the marks a group of students got in a Science 
test and in a Maths test.

60 –

50 –

40 –

30 –

20 –

10 –

0 –

Maths test mark

Science test mark

0 10 20 30 40 50 60

 Jamie got a mark of 34 in the Science test.

 Using the scatter graph, find an estimate for Jamie’s mark in the Maths test.

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

(Total for Question 3 is 2 marks)

①

gg•⊖
A
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4 The table gives information about the times taken, in seconds, by 18 students to run a race.

Time (t seconds) Frequency

 5  t  10 1

10  t  15 2

15  t  20 7

20  t  25 8

 Work out an estimate for the mean time.
 Give your answer correct to 3 significant figures.

. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . seconds

(Total for Question 4 is 3 marks)

midpoint] ① ①
5+10 X frequency ✗ se
z

=7.5g
7. 5 1×7.5=7.5

12.5 2×12.5=25

17.5 7×17.5=122.5

22.5 8×225=180

Totals

7.5+25+122.5
+180=335

Means
total

n← ( howmany
'

things
> there are]

Means 335
18=18.6111 . . . --18.6135£)

18.6
①
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5  Write 37 cm3 in mm3

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . mm3

(Total for Question 5 is 1 mark)

6 Nimer was driving to a hotel.
 He looked at his Sat Nav at 13 30

Time 13 30

Distance to destination 65 miles

 Nimer arrived at the hotel at 14 48

 Work out the average speed of the car from 13 30 to 14 48 
You must show all your working.

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . mph

(Total for Question 6 is 4 marks)

1cm? 1000mm
}

÷:!:*" '""
p3cm3= 103mm} 37cm? 37000mm}

①

37000

14-13 48-30

b ⑨ £
Between 13:30 48 there is show ☒minutes

convert everything to hours ⑥
/ hour 18 minutes→ dhowt hours -91T¥, hours -31.3 hours

speeds distance
time @

speed -_ 65
1. 3=5 mph

50
①
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7  (a) Write 32 460 000 in standard form.

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

(1)

 (b) Write 4.96  10  as an ordinary number.

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

(1)

 Asma was asked to compare the following two numbers.

A = 6.212  108    and     B = 4.73  109

 She says,

“6.212 is bigger than 4.73 so A is bigger than B.”

 (c) Is Asma correct?
  You must give a reason for your answer.

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

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

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

(1)

(Total for Question 7 is 3 marks)

3%488888.000
3.2 4 60 OOO O OO

3 .246 * 107 ①
3. 246×107

4.96×10-3

000%479600000
0. 004 9 6 ①

0 . 00496

She is incorrect because I is smaller than 109
(she did not take into account standard form ) ①
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8 The diagram shows a regular pentagon and a parallelogram.

x

117°

 Work out the size of the angle marked x.
 You must show all your working.

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
 °

(Total for Question 8 is 4 marks)

yo

163
"

Sumofintiror angles637 117° = (n -2) ✗ 180
←yo { number Sides

:. (5-2)×180

⑥ Angles opposite in parallelogram are equal
= 3×180=545

② Sum of interior angles in parallelogram is 360° As
117+1171-9+9=360 ☆③ sum of interior angles in a pentagon
234+25-360
-234 -234

is 540°

i. One angles
540

Xy - 126 g-
= 108°①

✗ 2

Y - 63 ⑨ J€t63=108
-63 -63⑨ ①
x =45T 45
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9

x

y

1 2 3 4 5 6 7 8 9 10O

–1
–1

A

9

8

7

6

5

4

3

2

1

10

 Enlarge triangle A by scale factor 2.5 with centre (0, 1)

(Total for Question 9 is 2 marks)

* *

① Correct position

① Correct orientation

*
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10 (a) Solve  x x

x  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

 (b) Simplify  y
y

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

(1)

(Total for Question 10 is 4 marks)

7/(9+2)=7-(11-20)
*

9+76=77-7k
+ 7-x +72 ①
9+82=77
-9 -9

$x=68
§ 8 ①
2=8.5

8.5
①

↳ (y+3} 419+3×94331943] 419+3)
(Yt 3)

2
=

M(yY3Xyy3 ]
=

,
=4Cy+3)①
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11 The probability tree diagram shows the probabilities that Bismah will be late for work on 
two days next week.

late

not late

Monday Tuesday

late

not late

late

not late

0.02

0.98

0.11

0.89

0.07

0.93

 Calculate the probability that Bismah will be late on exactly one of the two days.

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

(Total for Question 11 is 3 marks)

⑥
Andis × (0.07×0.98)*(0.93×0.11) @
Or ist

= 0.1709 ⑨

0.1709
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12 The stem and leaf diagram shows information about the heights, in cm, of 23 sunflowers.

17 3 4 9

18 6 8 8

19 0 0 1 4 6 7 8

20 1 4 7 7 9 9

21 4 8 8 9

Key:  17|3 represents 173 cm

 On the grid, draw a box plot for this information.

170 180 190 200 210 220

Height (cm)

(Total for Question 12 is 3 marks)

lowest -1730M UQ -188

① Highest --219cm LQ= 209
Medians 197cm

-at position
23+1

2
=/2in data

:LQ at position

1--6 in data

②
"

VQ at position
12+6=18 in data
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13 Liquid A and liquid B are mixed together in the ratio 2 : 13 by volume to make liquid C.

 Liquid A has density 1.21 g/cm3

 Liquid B has density 1.02 g/cm3

 A cylindrical container is filled completely with liquid C.
 The cylinder has radius 3 cm and height 25 cm.

 Work out the mass of the liquid in the container.
 Give your answer correct to 3 significant figures. 

You must show all your working.

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . g

(Total for Question 13 is 4 marks)

Volume cylinder -_ ltrzheheight
+
radius ①

Volume cylinder --11-131225=225#cm}

/ split into
2+13=15 ratio 2:13

225#
=/51T

152
2×157 : 1311151T
301T :/951T

i. Within cylinder we have

30km308 liquid A ①
19517cm> of liquid B

density -_
Mass

volume
mass __ density ✗ volume

In the cylinder ⇒ liquid A. liquid B
- a

mass -_ 1.21×3017 Mass __ 1.02×19517
=

36.3kg =/98.917g

Therefore mass of container ①
36.3%+198-97=235.211-9--738.90259 . . -7399135J) 739

①
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14 A group of people went to a restaurant.
 Each person chose one starter and one main course.

starter main course

soup lasagne

prawns curry

 the number of people who chose soup : the number of people who chose prawns = 2 : 3

 Of those who chose soup, 
 the number of people who chose lasagne : the number of people who chose curry = 5 : 3

 Of those who chose prawns, 
 the number of people who chose lasagne : the number of people who chose curry = 1 : 5

 What fraction of the people chose curry? 
You must show how you get your answer.

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

(Total for Question 14 is 4 marks)

Soup : prawns

2 : 3 2+3--5

⑧
↑ ^

Fraction
Fraction
who chose

who chose prawns
soup Da lasagne : curryA- 11 : 5 1+5=6

lasagna : curry ⑧ ÷ % ← Fraetionwhschose
5 :3 5+3=8 ↑

5- 3- & Fraction who prawns then curry
8 •

← Fraction who chose prawns
↑ then lasagna
Fraction who

chose soup

thescurrychose soup People who had curry
theslasagne

( soup and curry)ar(prawns and curry)'
And' use *
- omuse - ⇐ ✗ 3-81*(35×55)=+3> ◦①

⑨
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15 Prove algebraically that the sum of the squares of any two consecutive even numbers is 
always a multiple of 4

(Total for Question 15 is 3 marks)

16 y is inversely proportional to the square of x.

 y = 8 when x = 2.5

 Find the negative value of x when y = 

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

(Total for Question 16 is 3 marks)

←*

2n never number-when his any whole number
2ni-2-inexte.vn number ↓

(2Ñ+(2m25 -122N)+(2n+2)l2n+2)
=/22h2)+(4n2+4n+4n+4)
=(22h2)+( 4h78m + 4)②
= 4n2+4n?8nt4
= 8h?8n+4

=4(2h72m- 1) ①

MIZ

yaoi

JL=Ézswby=y=%we want toworkout value

89=50Ofksosubuh x2
8=k infofrom question

2.52 22×89=50
b. = 8×2.52

x2x¥¥=50×§k=50①
DE --56.25

✗ = +5725
2=1--7.5 Since we want

hynegative value
-7.5①
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17 Here is the graph of  y = x2 – 3

x

y

4

2

1 2 3 4O–1

–2

–4

–2–3–4

6

8

10

 Use the graph to find estimates for the solutions to the equation  x2 – 2x – 2 = 0
 You must show how you get your solutions.

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

(Total for Question 17 is 4 marks)

① Clearly showing ①
points of intersection

① ✗= 2. 7

☆

*

2=-0.7

To plot let us

find two points
let y=o

x2 +ON -3 ① ÷:/ i:o)Y=2x- I~ 2x = I

- rye -2K -2ᵈes the line let 2=0
0+2×-1 we need to \ g--210) -1) 10, - 1)plot

y= -1
look for rdccoordinates
where line and curve 2=2.7 2=-0.7 ①

intercept
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18 The diagram shows triangle ABC.

6.1 cm

3.4 cm

6.2 cm

D

B

C

A

 AB = 3.4 cm   AC = 6.2 cm   BC = 6.1 cm

 D is the point on BC such that 

 size of angle DAC =  size of angle BCA

 Calculate the length DC.
 Give your answer correct to 3 significant figures. 

You must show all your working.

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

(Total for Question 18 is 5 marks)

a

C

-5135.09°
$ 132.08°

112.83° I
b

B

a?b2+C2-Zbccss /A)
°

a

C

↑ cosine rule A
P
b

C2=b2*a2 -Zbacsscc)
⑧
3.42=6.22+6.12-216.2×6.1)[ask)]

Site angle DAC - 3- ✗ 32.080. .
11.56=75.65 -75.640sec)

= 12.83218765°

+75.64nsec) +75.640514 size angle ADCs /80-32.080 . . . -12.832 . . .

11.56+75.646514--75.65 =/35.0876432°
-11.56 -11.56 DC AC

75/640510=64.09
gincpnc)=SMlADC)

75/64 75.64 ← Sune rule ⑧
DS(C) = 64.09 DC 6.2

75.64 sunlk.83.li?)=Son(135.087. . .) ⑨
C-- cos-464-09 ) DC =

6.275.64
① gmgzg.gg,,*Sun(12.83?.§8↑=32.O804G9B°⑨#f÷fLtf_÷gC- DC=%95O35...=h95cml3sf)--FB
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19 The graph shows information about part of a cyclist’s journey.

20 –

15 –

10 –

5 –

0 –

Distance travelled 
(metres)

Time (seconds)

0 2 4 6 8

 Work out an estimate of the speed, in m/s, of the cyclist at time 6 seconds.

. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m/s

(Total for Question 19 is 3 marks)

① Drawing
tangente-

*

17,13 .5)

☒

14.3.5)

For a distance time graph the speed is the gradient
Need to workout gradient at t=6 by drawing a tangent
Gradient of line em)=%

- Y '

2C
,
- x

,

: Ms
13-5-3.5 10

7- 4
=

3
= 3.33 (Zdp)

① working out gradient 3.3310
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20 Here are the first five terms of a sequence.

 Find an expression, in terms of n, for the nth term of this sequence.

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

(Total for Question 20 is 2 marks)

21 When a biased coin is thrown 4 times, the probability of getting 4 heads is  

 Work out the probability of getting 4 tails when the coin is thrown 4 times.

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

(Total for Question 21 is 2 marks)

N : a 2 3 4 5

n? H H 9 16 25

sequence : - I 0 3 8 15

T -3T¥ ⑥

Y Y Y ←
two layers of difference
so quadratic sequence
( includes n

'

)n? sequence : 2 4 6 8 10

?T÷◦T↑T↑T↑9-3 16-8 25-15

✓
÷ we know our sequence includes Nandan

:n?2n N?2n①

Probability of getting : head when the Canis thrown 1 time
I

letsebe probability of getting heads
Soo probability of getting ↳ heads is ✗✗xxxxx -_¥,

✗4=16 ✓
81

↓probability ᵗai↳is%=↳¥1- probability of heads
=± - 3- s-j-1robabilitygfai.is ✗=3 ←

probability heads

£1 ⑥
Probability of ↳ tails when coin thrown 4 timesÉ✗§×-×§=_&
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22 Show that  x
x x

x
x x

  simplifies to ax where a is an integer.

(Total for Question 22 is 4 marks)

:-& __ 5×9
72C -14 ✗3-36>e

①
*+4×-12

*
2-6 ①
→ Is-362=24×2-36)

=

7-(x- 2)
① = ✗[1×+631×-61]
*
✗(✗+6)(11-6)?

✗ (✗ +6)(x-G)(X-2) (✗+6)
X- G

= 76427×(24+63646)

royal#XXX)
= 7x=7x ①

I
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23 The diagram shows a sector OACB of a circle with centre O.
 The point C is the midpoint of the arc AB.

 The diagram also shows a hollow cone with vertex O.
 The cone is formed by joining OA and OB. 

Volume of cone = 2h

Curved surface area of cone = 

O

B

C

A

O

B CA

 The cone has volume 56.8 cm3 and height 3.6 cm.

 Calculate the size of angle AOB of sector OACB.
 Give your answer correct to 3 significant figures. 

You must show all your working.

5.294cm

1
5.2940M

③ 3.6cm

It
3.882cm

µ=§przh
92+62=02 Curved SA cone

=1Trl

56.8=13-1%43.6) 3.6
c

curved SA
a cone

56.8=11.2#r2⑧ 3.882

1.21T X2#
= 17×3.882×5.294

3.8822+3.6:c' = 20.5511713dB
f-2=56.8

1.211-2 square E- 28.030 (3dp)root
r - 3.88213dm c. = 5.29413dm

↓ ""•root
④ ①
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . °

(Total for Question 23 is 5 marks)

Sector Area = 0

360
✗ 1%2

20.551# = @

360
✗ ¥15.29412

①
20.551 ✗ 360=8×15.29472
⑦ = 20.551×360

(5.294)
2

= 263.978 Bdp) =26473sf)
⑦

264
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24 OXYZ is a parallelogram.

P

R

X

Z

O

Y

 OX  = a

 OY  = b

 P is the point on OX such that OP : PX = 1 : 2
 R is the point on OY such that OR : RY = 1 : 3

 Work out, in its simplest form, the ratio ZP : ZR
 You must show all your working.

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

(Total for Question 24 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS

☆

zI=g
^

a >

Since shape b-
is a → ⑨
parallelogram 3↳ ✗ b- a

4
✗ b-

E

R

B
& & &

A & §
2

3
* A

3-
✗ a

1+2=3

1+3=4

zÑ=a - b- * f§×a)
ZÑ=9 - (2- ✗ b)

②

A- b :# § : a _
3.b

4

3A
- b +

a

3 3
: a _ 3b zÑ=zp4

↳a

3
-
b : a _ 3b let 2-7=4

4]ZÑ=3×**⇒zÑ=3↳ a

3
-

b :& /¥ - b)
since '☒%p:ÉR→ → want① 2- P : ? /ZP) 4 :3 ①
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