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Answer all the questions

1 18 rice cakes weigh a total of 130g.

There are 329 calories in 1009 of rice cakes. .\{ \ 8”.62 coleo) - (%ij >
2

~ al
How many calories are there in one rice cake? =/ [ (e COJZQ = 7 ’ 23 2

399 calones = 1009 )

%‘Di 329 - g

L
* ( 23 Qgg & 25 L’ t;) 31" ..... calories [3]

2 Acircular table top has radius 70cm.

(a) Calculate the area of the table top in cm?, giving your answer as a multiple of 7.

C = nxd ﬂ :nx_‘WO'L
A-mr* = /0001

(b) The volume of the table top is 17 1507 cm3.

Calculate the thickness of the table top.

13150m = 4F0O 7 X h
h L@ﬂ""’“’ h=lUSOT - 35

= (ASOm LOCO T
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3  The value of a car £V is given by

V = 20000 x 0.9'
where t is the age of the car in complete years.
(@) Write down the value of V when t = 0.
V- 0000x0F
£ 26,000 x | @)%

(b) What is the value of Vwhen t =37

V. 20,000 x0G>

(c) After how many complete years will the car’s value drop below £100007?

Yoor 2  value < (4S80

5  ~oduw « 20000x 09> = 11,3090
L voduwe : 20000 x09° < (0,625.82
3 value < 20000 x09QT = G565 Gk

|{]

n
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4 (a) (i) Sketch a graph on the axes below that shows that y is directly proportional to x.

[2]

(ii) Sketch a graph on the axes below that shows y = x3.

r -5 0 5 2]
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(b) Itis possible to draw many rectangles that have area 24 cm?.
Here are two of them.

2cm 3cm
) 12cm - >
Not to scale 8cm
(i) Plot the dimensions of these two rectangles on the grid below. [1]

(ii) Complete the graph to show the relationship between length and width for
rectangles with area 24 cm?. [3]

/I 2 _ 3 L B (2 2
2A.|7-‘8’64L\-32‘+

\
28

24 - (
20

|
|
ol

Length
(cm)

12

G
—

0 4 8 12 16 20 24 28
Width (cm)
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Kieran, Jermaine and Chris play football.

+ Kieran has scored 8 more goals than Chris.
* Jermaine has scored 5 more goals than Kieran.
» Altogether they have scored 72 goals.

How many goals did they each score?

K: Keuwon - Chas= §
J = Jeimoune. ¢ Kugron + 3
C Chns =
Ked+(C = 12

SG C\é:i(g oo+ xc+8+octl3 =72

'J-: m*%{-s 32"’2«[ ::,—2'

Y]

Sx_ = Q‘?_ - Z'
2xr = S |
DC = Lq’
C =13
K = 25
T= 30
Kieran Z‘S
Jermaine 50
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6 Peter makes a large amount of pink paint by mixing red and white paint in the ratio 2 : 3.

Red paint costs £80 per 10 litres.
White paint costs £5 per 10 litres.

Peter sells his pink paint in 10-litre tins for £60 per tin.

Calculate how much profit he makes for each tin he sells.

Red ke
27 3

80 £5
10 ibrw 10 Aukfeo
-£g = £0:50

pesube - per ke
Torae (& 2:3 =Speks 10552
ukreo 4ok
Ubreo - Abe? £ o, 25 [5]
e

LLx-ég _[-6)(0'50
£22 43 = £3S

Poit £80- £35S - £25
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7 Dan believes he knows what his brother Ethan is thinking.
He carries out an experiment to test this.

Dan and Ethan sit back-to-back.
Ethan rolls an ordinary fair dice.
Ethan then thinks about the number on the dice while Dan tries to predict this number.

(a) In 300 attempts, how many correct predictions would you expect Dan to make if he was just
guessing?

eouel ohana A1 eaen siole

of Ha cuca =—él;

.6L>< 300 (a) =0 [2]

(b) The results of the first 15 attempts are shown in the table.

Ethan’s number 2 6 5 3 2 1 5 1 3 4 4 6 1 6 5

Dan’s prediction 2 1413 1 2 | 6 1 6 |43 | 2|6 5|23
Matching pair 4 v
= >
Estimate the probability of gettiﬁg a matching pair using the results of
(i) the first five attempts,
2
)10 =T ]
(ii) all 15 attempts.
3 . L

(c) Use answers from (a) and (b) to comment on Dan’s belief that he knows what Ethan is
thinking.

M 000 edeaes Hhot an krotos what Ethan s # wking ..
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9

(@) A function is represented by the following function machine.

(i) A number is input into the machine.
The output is used as a new input.

The second output is 11.

Work out the number that was the first input.
3 22 & S5 <l

:;-2_;2_-—5&—*3
s

(ii) A number is input into the machine.
The output given is the same number.

Work out the number.

oc = QDC’('S
5= o

(b) Another function machine is shown below.

Input —} - |O Output

If the Input is 3, the Output is 5.
If the Input is 7, the Output is 25.

3
3
Use this information to fill in the two boxes. B}x q - q - L,. :{ S; [3]

[Flx 1 =12 -7 =[5]
@4:2? ‘Q’ZIA’
xS: 5 -10 71:5]
5= 35 -10 28)
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9 (a) Anna estimates the height of a tree.

Anna holds a ruler vertically so the height of the tree is exactly covered by the ruler.
She is 20 metres from the tree.

The ruler is 30cm long.

The horizontal distance from her eyes to the ruler is 60 cm.

Calculate an estimate of the height of the tree.

F¢oow I : SCD-LQFW’
0cm 03 =20 =337%
4 o4

20

0-3x33-2 @10 . m [3]

(b) Give two reasons why this method may not be suitable to estimate the height of a very tall
building.
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Prove that triangle ABD is congruent to triangle CDB. [3]

8L0UL BD 1S G Lommon S10lg SO LS equoll (s)
kB = DC owuts opovalllogram (s)
0 D voll CA)
ARD - CDb ol node anglw oue. eq

10 ABCD is a parallelogram.

A D I'S,cor\\gm.wtfo Db dua o SAS
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11 (a) Give one reason why 0 is an even number.

(b) The lengths of the sides of a right-angled triangle are all integers.

Prove that if the lengths of the two shortest sides are even, then the length of the third side
must also be even.

12 (a) Without using a calculator, show that 20 = 2,/5. [2]

\]—2—5 z \‘—C;—_X\/g
21s

(b) The point A is shown on the unit grid below.
The point B is 24/5 units from A and lies on the intersection of two grid lines.

Mark one possible position for B. C 2. 0._7' + bz‘

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

[3]
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13 The volume of Earth is 1.08 x 1012 km3.
The volume of Jupiter is 1.43 x 101 km3.

How many times larger is the radius of Jupiter than the radius of Earth?
Assume that Jupiter and Earth are both spheres.

4 3v..mw 3
[The volume v of a sphere with radius ris v = 51173.] L
A r=|2vY

F= | 3x1.08x10" = £3L4-F0ES0F
) W

Jauty

r= [3x1.4340° . 48901233,
3 Lr

(‘Dngo = IOGI?C)
6365
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14 The table shows the marks gained by 150 students taking an examination.

Mark (m) | 0<m<10 | 10<m<20 | 20<m<30 | 30<m<40

40<m<50 | 50<m<60

60<m<70 | 70<m<80

Frequency 9 14 26 27 25 22 17 10
(@) (i) Construct a cumulative frequency table.
Mark (m) |m<10|m<20|m<30|m<40|m<50|m<60|m<70|m< 80
Cumulative
Frequency 9 13 La | 36 |lof 2% | 1gD 150
[2]
(ii) Draw the cumulative frequency graph on the grid below.
A
O |
ol L\ ) p K
>
VIS A .
y 4
y.
/
0 N 7
) y 4
y
a5
5D ¥ %/
-
/
Vel
| ™ | / >
0 20 4o Lo M §0 [4]
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(b) Students are to be awarded Gold, Silver, Bronze or Fail.

The students’ teacher wishes to award the top 10% of students Gold, the next 60% Silver
and the next 20% Bronze.

Use your graph to estimate the lowest mark that Silver will be awarded for.

(c) Explain why the teacher’s method will not necessarily award Gold to exactly 10% of the
students.

............................................................................................................................................. [1]
15 At a constant temperature, the volume of a gas V is inversely proportional to its pressure p.
By what percentage will the pressure of a gas change if its volume increases by 25%?
\V = k@ constont
Nxp (uwnod = Vo (of0)
I X l = ( Z_S X F
L =08
1-25
207% decreons
............................... % [4]
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16 A, B, C and D are points on the circumference of a circle, centre O.
AC is a diameter of the circle.
Angle ABD = 58°.
Angle CDB = 22°.

Not to scale

Work out the sizes of angle ACD and ACB, giving reasons for your answers.

ACB = F0t32 = 112
1§0 112 = 68°
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17 A restaurant menu has 8 starters, 12 mains and 6 desserts.
A customer can choose from the following meals

e a starter and a main,
e amain and a dessert,
e Qg starter, a main and a dessert.

Show that there are 744 different ways of choosing a meal at this restaurant.

stetes -
rouncomhas 212 = 96

(\(\m—l—dﬂllﬂt
a9\ 0o

1lxb= 32

A}

.3COUICU.) < 8K|2-Xé = 536

oL +32+516
= Ful

-
p—
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18 Four pencils are held together with a band.
The figure below shows the bottom end of the pencils and the band.

=

é,___ X[ = Bémr\n

Each of the pencils has diameter 9mm.

Find the length of the band in this position.

F_OLA(OJCS‘: lc«xo&
C: TTKOI = QW

|_anath - OIrr-fSé
ﬁm: Le-23433388

© OCR 2014 J560/04



19

19 Asequence is defined by the term-to-term rule u,,, = u,? —8u, + 17

(a) Given that uq =4, find u, and us.

U)_ z [,_2 - %;(L‘_‘l'l:l
= [6-32+1F=_1

Ug = [*-Bxl+13
= [-8'{[7} :-’\;—_CZ’

l
()
(b) Given instead that uy = 2, find u,, ugand uyq.
Uy, - 2% -8x2 413
= L4 -16t17F = 5
U3 - SQ- 8XS+|:}
=95 -u0+1RF =2
Ug:-2%-8x2+13
4 5 9
o L6+l (b)
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20 (a) Express as a single fraction.

m+1 m
n+1 n

Simplify your answer.

n(m+r) - m(nt!) _ prAzn oph- M

(b) Using your answer to part (a), prove that if m and n are positive integers and m < n, then

m+l_m.o. n-m [2]
n+1 :/;O
n(n+1)

F mdn
n-m20
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