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+ Use black ink. You may use an HB pencil for graphs and diagrams.
Complete the boxes above with your name, centre number and candidate number.

Answer all the questions.

Read each question carefully before you start to write your answer.
Where appropriate, your answers should be supported with working. Marks may be

given for a correct method even if the answer is incorrect.
Write your answer to each question in the space provided.
. If additional space is required, you should use the lined page(s) at the end of this
booklet. The question number(s) must be clearly shown.

« Do not write in the barcodes.
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« The marks for each question are shown in brackets [ ].
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Answer all the questions.

The diagram shows a circle, centre O.
A
Write down the mathematical name of
(a) line A,
@) e el R [
(b) shaded region B.
Seqgment
(B 2 D e e ]
(a) Write the next term in each of these sequences.
(i) 1 1 2 3 5 8
: V3
)] e e a e i N i S [1]
(i) 2 4 8 16 32 64
123
) N S et i S [1]
(b) Write an expression for the nth term of the sequence below.
15 § 41209 6
18- 3n
(b)l it s Bl e o e [2]
©OCR 2017
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3 Andrew is thinking of a number.

Itis between 1 and 150.

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

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

3
Square nmbers: V4 9 10 26 36 4T bYW 84 o ”_l\_ \:;
\ DI U g e 19"t b5 Bl loi

+
ner pame (o .6 .50 bis AL | I1L 45

Sl RS i, B il 2 125

So numbec s 1L
3
6s 122 = nWr+1=5-3

6nd V2L s not  prnuima

R S e o [4]
4 (a) Factorise.
X2 — 432
(@) e - WL aRY 0!
(b) Calculate.
572 - 432
= (53 -u3)5? +43)
— Al % oo =100
s e Sh B R 2]
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Here is a coordinate grid.

y
o : . 8_-.
—t f } X
6 4 e
..................................................... 72.
............................................................. .‘4.
............................................................ .“6.. 5
(a) Draw the image of triangle A after a reflection in the line y = ~1. [2]

b) Describe fully the single transformation that maps triangle A onto triangle B.
( y g
Ensiw3¢mer\+ bn Sale facor \/1 ) centre (5/1 ) .

.............................................................................................................................................. 13]
(c) Complete this statement.

A rotation of 180° around (0, 0) has the same effect as an enlargement by

scale factor ........ i with centre of enlargement (¢ Que 9 ). [2]

©OCR 2017
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This rectangle has length (4x — 5)cm and width (x + 3)cm.

(x+3)cm

(4x-5) cm

The perimeter of the rectangle is 46 cm.

Calculate the area of the rectangle.

ko = 20x+3) + 2Lux-5) =

=710x -4 =46
=7 |lox-50=
=] x = O

Not to scale

Dx16 + 8510

2
Area. = (22 )lhx-B) = 3 AE =120-Cm

© OCR 2017
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7  Naomiis given a 10% pay decrease.
Her new wage is £252 per week.

What would be her weekly wage if, instead, she had received a 10% pay increase?
P59 <6 e 280

280 % V-1 = 308

8 Theangles in a triangle are intheratio 1:2: 3.

(a) Show that the triangle is a right-angled triangle. [2]

80+ (1+1 +3) x3 = 90

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

Calculate the length of the shortest side in the triangle.

0=3 =320
15 "
S\n 30 =g

L= \SSm3s o

©O0CR 2017
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9 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.

How many men are on the train?

GORIG.= s oNOL % Wy +

25 19: e
2750 = AR = |

8)(\0 :SO

...................... 8 O [4]
10 ABCD is a quadrilateral.
AD =AB and CD = CB.
A
Not to scale
D B
C
Prove that angle ADC is equal to angle ABC.
gehit, HEED: yofer 0 bwathgles . GRS eRe O ES R
AD=AB, COD-CB and AC is Common.
So AADC ond AABC oxe Conguank be SSS.
Hence (i llipe = L BRC S OB
..................................................................................................................................................... [4]
©OCR 2017 Turn over
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11 Amelia buys a new car.
The expected future value of this car, £V, is given by

V'=16000x0.75'
where t is the age of the car in complete years.

(a) (i) Write down the value of the car when new.

(iii) Show that the expected value of the car when 2 years old is £9000. [2]

6 5006 % O-?{»Sl: q000

(b) Amelia sketches a graph to show the expected value of her car as it gets older.

Vi

Value (£)

G

Years

Explain how you know that Amelia's graph is incorrect.
The equodon dogs not  gue o Straugnt neil

© OCR 2017
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(c) Amelia assumes that her car will have no value at all after 20 years.

Explain why her assumption is mathematically incorrect.
20
({6 o00x0 ks 20

12 (a) Write % as a recurring decimal.

0-833

(, |55

(b) Convert 0.126 to a fraction.
Give your answer in its lowest terms.

100X = \2_6(06

jOOX-X = \L-Sh

: .54 \9
e 2 Nl e =

’ |
39 44900 SO

©O0CR 2017
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13 The graph shows information about the speed of a vehicle during the final 50 seconds of a journey.
At the start of the 50 seconds the speed is k metres per second.
The distance travelled during the 50 seconds is 1.35 kilometres.

A

Speed (m/s)

0 T T T . T >
0 10 20 30 40 50
Time (seconds)

(a) Work out the average speed of the vehicle during the 50 seconds.
Give your answer in metres per second.
, 1350 <50 =213
ase = ho ikl xiek)
1250 = WSK

K20 () R mis [2]

(b) Work out the value of k.

©OCR 2017
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(c) (i) Calculate the gradient of the graph in the final 10 seconds of the journey.

o BO;: gy
yO

(i) Describe what this gradient represents.

Tha deceicakion -

...................................................................................................................................... [2]
14 Adam has 10 sweets in a bag.
5 are cherry sweets, 4 are lemon sweets and 1 is an orange sweet.
Adam chooses a sweet at random from the bag and eats it.
He then takes another sweet at random from the bag and eats it.
(a) Adam says
The probability that I choose two cherry sweets is %
He is incorrect. Explain his error.
e dadntlt  account Lox hm Cading tha
............... sl o B i R e e ]

(b) Find the probability that the two sweets he chooses have different flavours.

5 ugs k- AE e bR

T e g o e

b L

Toko i ol

25 ol L >4
qo s B 90
21
L5
(D)t it s [4]
Turn over
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15 Igrah carries out a survey of 200 families in the north of England on their weekly
spending on food.
The cumulative frequency diagram summarises the results.

A

200

180 1 ! - / 7
160 |

140 -
120

Cumulative

frequency 1004

| ,//

0 T T : . T >

40 60 80 100 120 140
Weekly spending (£)

(a) Find

(i) the median,

() (1) e e N ol
(ii) the interquartile range.

V@ =100
L_Q:—'('g

QK= 100-33 = 7159

© OCR 2017
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(b) Iqgrah says

15% of these families spent over £120.

Is her statement correct?
State the evidence you have used in making your decision.

g
0, B° Spent uss than £120, so 97 ackay
Lol Spenk RERE ‘;:\7‘0 ....................................................................................... 2]

(¢) In asurvey of 200 families in the south of England, the median weekly amount spent on food
was £84 and the interquartile range was £28.

Make two comparisons between the weekly amounts spent on food in the north of England
and the south of England.
State the evidence you have used in making your comparisons.

Famies W e  South  Spet WS ON axtrage , O

floe medlon  wWwas lower. 2]

16 (a) Write ¥12+ /75 in the form k+/3.

M-“’\I 5__:_2&«\—5&

= 33
() PSRN e —_H—_Z’ ........................ [3]
(b) Work out.
i
3 | adins
BCTTa e b )
\
3
D) anbin i e el [3]
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17 Solve the inequality.

x2—5x—6<0

L (- gkt S0

= ~\S$gb

........................................................... [4]
18 Prove that the difference between two consecutive square numbers is always odd. [4]
Cociyy otk . lsABn - ETRECE:
R che TILDX &+ \
= ‘)(_1--\—17;‘\'\'7(' v -

(L) =X

e s B e S0
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19 Solve these simultaneous equations algebraically.

y=2x2—7x+4
y=4x-1

7 S > il =leacl
=70t mb =0
-;7\17(_\ )(1-5) =0

|
:7 1:_ /1 or :S

END OF QUESTION PAPER
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