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Answer all the questions.

1  Afair spinner has six sides.
They are labelled 1, 1, 2, 4, 4, 5.

The diagram shows a probability scale. |
° Sn}:xter thon O(F\) bit less than—- (C)

A B/“PP'“'cl‘éﬂz\" Nay 4long - line ’Cmo?i
CCAM%LQ
J \ess than G
0 2 N 4+ Y 1
c 2 I3 {ﬁﬁ“.ﬂ"é’)‘T@ but less

Which arrow shows the probability of
(a) scoring a 2, /nvmber °f sides |abelled with 2 B
) |
P(Scohf\j a 9-) = "€r_tdtal nmmber «f df;)s .......................................................... [1]
Su

(b) scoring a number less than 6,

al six sides & the spwrer are awnbers :i
(B) oo e
ss B & plocomig tess thon6) 62

(c) scoringa1ora4? .Hu_ . ;
ud. spuwer ace 1's
anjw—gn/os.sijis oi. -H\.z, .sfu\r\er are 4-5.(C) i D

F(xoﬁ\j a | °"'“4') = P(SCOW"j & I)'l’ P(Scor'lnj aq-) = ;‘—-I-%
i
(/)
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2 (a) Write down the number of lines of symmetry of this hexagon.

Lines of symmetry = |

(b) Write down the order of rotation symmetry of this shape.

/ \ shape appears the same when rddated.
/

NN

(c) Atriangle has just one line of symmetry.

() R 4‘ .................................. [1]
|

Write down the mathematical name of this type of triangle.

(d) Sara says

All parallelograms have 2 lines of symmetry and rotation symmetry of order 2.

Explain why Sara is not correct.
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A 100g packet of tea costs £4.16.
A 259 packet of the same tea costs £1.05.

Which packet is better value for money?
Show how you decide.

100 q=4-x 23¢ packets
cost of 4-x25q packets = 4-x £l.05 = £4.20

1004 fmkdl coSts  £416 whichis lss than
F4.20.

___________ |00y facket is hoter value fr T

One morning, eight buses arrive at a bus stop.
The number of minutes late for each bus is shown below.

0 7 2 6 9 2 0 7
In the afternoon, two more buses arrive at the bus stop.

The median number of minutes late of all ten buses is 3.5.
The mode number of minutes late of all ten buses is 0.

How many minutes late were the two afternoon buses?

002262 F9
O sod least 3 the =0 buses ar

Mode /=
/ inukes Jote.
N\echan C\Il)th VabA.o. IO+ = 5 5—tk W

- 5% +rg% =135
2

= 2+ & V"JM‘-’
5= G-H\ GVGJMQ ............. O . and ... 5 ....... minutes [3]
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5 Write 0.26 as a fraction.
Give your answer in its simplest form.
o2¢c= 26 -3
00, 50 |2
50O
........................................................... [2]
6 (a) Simplify fully.
(i) 4(c+2d)+3(3c—>5d)
((exp-ml Bmc.kﬂts) 4c + &4 .,_qc_/50l
cdhect like terms Yo simdify) = | 3¢ —F _
(@)@ .......... \3C ......... 7d ............... [3]
(i) 4ax5b
4 x a 7‘57‘[) = 4—)(5 X a x b=20oLL
(ii) Zo“b ............................. [1]
(b) Factorise fully. oIV :Foddl’: 9
(i) 6g9+8h

/!
6g+ Bh =2 (3gt 4h)

(i) 5% —15x

i b’ <‘r, —’5)

(1) BT, R RRRY AT 2
Cahmen {—\aotrr = bx o -
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(@) Work out. 'Bl D/V\AS

(i) 1+4=2

|+(422\ X 2

(i) 2+5%(8—4)

9_+(5><4—)

_ + 20
- f&fgul mymmm;L;L .................................. [1]

(b) Evaluate.

"’0_2 1 x0w xLx
_ 22 AL

(i) v400 Ja x {b =Job
Fﬁ:ﬂ:xm = 2x10=20

(c) Estimate the value of
23.1x3.9

812 (ESTEU“CdbE) — rowd
23| — 20 @d rwmbes To 1

39 — 4
5 12 —> 2

~ 2.0 x 4
S? (€) v lC) ........................................ [3]

= <0 = |O
3

© OCR 2017





PhysicsAndMathsTutor.com

7

8 Thisis arule to find the time, in minutes, needed to roast lamb.

weight,
in pounds

x 30

+ 20

time,
in minutes

(@) Use the rule to work out the time needed to roast a piece of lamb which weighs 4 pounds.

4._

— = x 20

> +a0—>time b

\Lot+ 20 = 14—0
tine o roqs+

roa.S'll:

(b) A different piece of lamb takes 95 minutes to roast.

Use the rule to work out the weight of this piece of lamb.

© OCR 2017
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9 The diagram represents a rectangular garden of length 10m and width 8 m.
The flower bed is a triangle and the patio is a trapezium.
The rest of the garden is lawn.

--—2m— -—3m—
A
Flower
bed
Not to scale
6m
Lawn
Patio 8m

Work out the area of the lawn.

area arden = length [ dth
%3 = |Ox$x‘ b%Oﬂf\"‘

ara 4 fower bed = _,‘Ewsexkn'ﬁki

= —XlXG 6.1\
mrcaoj?f’ai\o—?x(’b*s)yg

= 5= x8x& = 4 xg =32m"
Rrta, 4’ oo = O -6 - 32

- go

42m"
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10 This pie chart shows how the employees of a business travel to work.

Not to scale

(@) Find the ratio of the number of employees who cycle to work to the number of employees
who walk to work.
Give your answer in its simplest form.

O\jcz‘-e, . walk
72t 8
(o 4_‘)711
-2 2 227‘-2 (@) oot T [2]

(b) 80 employees travel to work by car.

Work out the number of employees who cycle to work and the number of employees who

walk to work.
Cycle + valk = 70+48 = |20

Cﬂd-l - 3)(% = 24— (b) cycle ............. 24—_ .........
Ntllk = 92 x L = ,6 walk lG ............ [3]
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11 (a) Georgia is 4 feet 2 inches tall.
There are 12 inches in a foot.

Use the conversion, 1 inch = 2.5 centimetres, to convert Georgia’s height into metres.

4jeef:4—X|1=4g"de '
4 fert 1 inches= 4% +2 = 50 s

| = 2.5am
5O inches = |25em
|2.8cm = _1:25m

(b) Owen weighs 6 stones 4 pounds.
There are 14 pounds in a stone.

Use the conversion, 2.2 pounds = 1 kilogram, to convert Owen’s weight into kilograms.
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12 Jack carries out a survey in his school.
He selects 50 students, at random, and asks them

Do you think that it is a good idea to have women-only railway carriages?

These are his results.

Number of students

Yes 32
No 13
Don’t know 5

(@) What percentage of the students in Jack’s survey answered ‘Yes’?

\/QS: 32 out 4 50 s’r_uo\ﬂ\ts
n - o ol

50 |O O
) N 64— ............ % [3]

(b) Jack says

My survey shows that people in England think that it is a good idea to have women-
only railway carriages.

Explain why Jack may be wrong. | )

S P [1]
o England the sample size
popdaiion o ™ " s ‘oo small
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13 ABCD and PQRS are rectangles.
O is the centre of both rectangles.

A B

. " Not to scale
g 2cm
8 R
D et el C

AC is a straight line passing through P, O and R.
BD is a straight line passing through Q, O and S.

PQ =6 cmand QR =2cm.
The perimeter of rectangle ABCD is 40cm.

Work out the length and width of rectangle ABCD.

P - AR
6 - 2
£ =2
S
Longth | width
2|
%W '. \f\} length= .......c.oooeiriinns |5 ..................... cm
Pmmz)l:e_r df ARCD = By MO S cm [3]

+ 3W 4W — B

gw :4‘00’”
lngth = 3w = D x= |/

© OCR 2017





PhysicsAndMathsTutor.com

13

14 Halina cycled from A to B at an average speed of 26 km per hour.
She then cycled from B to C at an average speed of 20km per hour.

B
Not to scale

A C

She left A at 10.00am, did not stop at B and arrived at C at 3.00 pm.
(a) It took Halina x hours to cycle from A to B.

(i) Explain why the distance from A to B, in kilometres, is 26x.

(ii) Write down an expression,"Iin terms of x, for the time taken to cycle from B to C.

tdal tine from Ao C = 2pm =10 ama= Shoyrs

‘l:_lﬂl-?_ 6—C = S"I) hours
< (a)(ii) 5 ..... -I ...... hours [2]

(iii) Hence show that the distance from B to C, in kilometres, is 100 20x.
d/]Sbf\Ce, = Sff-u‘ X
= 20 X ( ) =720 9-X
x

(b) The total distance cycled by Halina from Ato C is 118 km.

Find the distance from A to B.

":04’0,{ JLS‘,’Q[\CC = )G 4’600-20:::)

|1 % = 6x+I00
8 = b6x
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15 The diagram shows a circle, centre O.

A d
Write down the mathematical name of

(a) line A,

(b) shaded region B.

16 (a) Write the next term in each of these sequences./a %O—HGCC,L S \’QKL
1 1 2 3 5 8,[|3 eﬂ
=
S+ g = |3 (€)1 () RN Nt E— M .
i) 2 4 8 16 32 64}]2&23 \Mc'thwﬁx w?‘fm

A 7 =7
%2 XL %2 1 |28 [1]

(b) Write an expression for the nth term of the sequence below.

B oth dem = - 30 4R
- 7 = —3n + IR

|2 — 3n
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17 Andrew is thinking of a number.

It is between 1 and 150.

It is one more than a square number.
It is three less than a cube number.
It is not a prime number.

What is Andrew’s number?
You must show all your reasoning.

7,
N 14916 25 36 49 64 &l 100 12/ 144
a fl@lo |7 26 37 5065 %2 ol @HS

n> | ¢ 27 64 125
2-3 =2 524 61(122

5 s prime. ranber — ks ke ot b

18 (a) Factorise.

e (s
AR diffeence. of buo Sgucwes

(b) Calculate.

o = 3) (57-43
(SZ I+Cj0>><(/4 = I‘I'C)DO

() R ,4—0@ ...... 2]
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19 The angles in a triangle are in the ratio 1 : 2 : 3.

(@) Show that the triangle is a right-angled triangle. [2]
0 2 — l+2+3=(
C pats =[O XKQJIQI%ZGO
, 30°.60"' 90’
g0~ 6= 30

(b) The hypotenuse of the triangle is 15cm long.

Calculate the length of the shortest side in the triangle.

: 0O
0™\5cm 5m8 . H
- 20° SN30 =%
‘ o = ’5><-'—= -5

20 There is a total of 250 men, women and children on a train.
The ratio of men to women is 4 : 5.
The ratio of women to children is 10 : 7.

MO | wrmen W gmen . childien
' 1O ) 7
ﬂ(‘\' '. D )*1
Z - 10
AN L NomoN . Clm'ldrm
g |O .' ?- ..................... g O ..................... [4]
g+ \0+72 = 25

- 25 =10
W%E/Octjf men = %X\O: 30
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21 (a) Noah starts to draw a tree diagram showing the outcomes of throwing a six when a fair dice is
thrown twice.

First Throw Second Throw

Six

Not a
Six

Six

Not a
Six

(i) Complete the tree diagram. [1]

(ii) What is the probability of throwing two sixes?

| |:I
£x6 36 |

(b) Cara throws the same dice three times.

Show that the probability that Cara does not throw a six until her third throw is 221_56

D(ndt a six) x (h&CQSLx P(s.x

5 x5 x_'__: 15 _25
- 6 G G =6 x G ZI@
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22 (a) Bethis given the following question.

Work out
41x10° x 3 x 10°.

Give your answer in standard form.

This is Beth’s answer to the question.
12.3 x 107

Explain why Beth’s answer is mcorrect

................ lsz l—tqter than |0 so Beth's

(b) Show that

4. 5% |0* = 4?0

4+D<|0"+ 2 3% [0° = 490+ 7300
= 7750

?;50: ??—5Y IQg 2
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23 (a) nis aninteger.

(i) Explain why 2n + 1 is an odd number.

2nis.a. w2 sonill

.................. 2“"""““- WOYS....
iii) Write down an algebraic expression for the next odd number after 2n + 1.
+| exren  +]| a'vu
2n+ | ? 2n+2 — 2n t3 (a)(ii) 2‘\-’—3 ........................... [1]

(b) Use algebra to show that the sum of two consecutive odd numbers will always be a
multiple of 4. [2]

”:WD Consecutne odAd W\be«—s = ’)_n_;.'
An+ 3

2n+] + Qr‘\-i—g +

4n+4
Anrd= 4
|8

comnen fucke- of 4 s

An+d s o mulkge 44

the sum o two oComsecutve odd
twmbers is  alwoys q mulhple of4.

END OF QUESTION PAPER
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