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Answer all the questions.

The diagram shows a circle, centre O.

A d
Write down the mathematical name of

(@) line A,

(b) shaded region B.

(@) Write the next term in each of these sequences.

(i) 1 1 2 3 5 8

ﬁ'bonmccl S Ci"ff\ce £ 10 J— lS .................................

i 2 4 8 16 32 64

SQON\Q{M pmgmss lon (i) oo

(b) Write an expression for the nth term of the sequence below.
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3  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.

. I
Square wobers . | 4.9 16 25 3% 49 €4 ¢l oo 2l ﬁ

| .7_@;0 |7 26 37 So 65 €2 |0l @’
+ .

Gbe numbers . | € 27 64 |25
-3 —2(5)24 ol (22)
e vwmber —> Andren's runber con't be5

Eisqph;m

........................................................... [4]
4 (a) Factorise.
X2 - 432
difference o to Sgiues.
(:c.-r4—3) (3: B 43)
(b) Calculate.
572 - 432
@7.1-4-35 (5?‘ 43)
= oox 4

= 1400 () J— )4_00 [2]
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5 Hereis a coordinate grid.

(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 trlangle B.

(c) Complete this statement.
A rotation of 180° around (O, 0) has the same effect as an enlargement by

scale factor ... 7. I ....... with centre of enlargement (O O) [2]
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6 This rectangle has length (4x — 5)cm and width (x + 3)cm.

Not to scale
(x+3)cm

(4x—5) cm
The perimeter of the rectangle is 46 cm.

Calculate the area of the rectangle.

Peﬁmzter = <3c+3)+ (4—1‘-5) + (—;:4—3) +<4—x—5)
= |lox<+ 6-10

- lox — 4

lo=-4 = 46
1I0Ox< = 50

r = SO:5
| O

areo = \U\,S'H'\X W"LCH:I'\: |5X% = |locm"-
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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? .
lo/ p decrease — |00- 10 = qaY/. 0# argmal Wage
et arignal wage= EN
0.9N = 252
o-IN = 2%
IO/ poy nerease —? |oo+lo=no/ LYF a'ngmal nNoge.
1o/ f N = N+O.IN = I.IN

- 1%0_}_2% T T L [5]
= 20%

8 The angles in a triangle are in the ratio 1: 2: 3.
(@) Show that the triangle is a right-angled triangle. [2]
| r2 2 — total awmber o’f f—‘ar-'rs dfa-ai:.uo_=6l+2+3
¢ Paﬁls = |g0°
|&0O — 6 = 30
J: 2. 3 .
30:60:90 —> 90" ugle so thangle & rght-
(b) The hypotenuse of the triangle is 15cm long. Of\ﬁ lQA

Calculate the length of the shortest side in the triangle.

. -_ X
~ 60" \J5cm Sm%o 15
— 0 |5SW\3O = =C

x= 7 85em
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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?
MR . Womaen Women © childrer

4 . 5 lo @ #
)

10 ABCD isaquadriateral. €z 5 | = A0

AD =AB and CD = CB.

Not to scale

D B

Prove that angle ADC is equal to angle ABC.

....... BB = D
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11  Amelia buys a new car.
The expected future value of this car, £V, is given by

V = 16000 x 0.75"

o — l
where t is the age of the car in complete years. a
(@) (i) Write down the value of the car when new.
new —> t = O el OO0 . [1]
valwe V= 16000_% o ?—5
= 16000

(ii) Write down the annual percentage decrease in the expected value of the car.

/= 16000 x O.75*

_ / (1) o BT % [1]
O TRl - loof -/ =751 = 257

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

V= 16000 x O-#5°
O35 — &

V= 6000 x—l’:é
-_-.EC{OOO

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

VA
Value (£) \

Years

Explain how you know that Amelia’s graph is incorrect.

_______ the e
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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.

5 L
12 (a) Write gasaregjrring decimal. v= |EOOO x O- ;570 - 50?4_
= ol =

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

© OCR 2017 Turn over
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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 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

e eed = -La(q] distance Jcn-ﬂkcud 1350
Y time taken 50
.25 km=[350m

(b) Work out the value of k.

disfa,hcz 'I’I'qkﬁujlcl = ouea UJ\AD’ S'Pﬂﬁ{-‘tm Sraf);\
d, = 40 x k= 4—Ok
On_:z'_—’(/o x R = 5k

total area = 4Ok+ Sk = 45k

45k = 250 B) k= e S [51
k= 30
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(c) (i) Calculate the gradient of the graph in the final 10 seconds of the journey.
3:-0:1&2!\1': Y>-Y - 0-30 = - 30 =-3
X, — X 50-40 @

(ii) Describe what this gradient represents.

14 Adam has 10 sweets in a bag.
5 are cherry sweets, 4 are lemon sweets and 1 is an orange sweet.
C L @)
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.

(@) Adam says

The probability that I choose two cherry sweets is %

He is incorrect. Explain his error.

tha -FU‘S":S . P’Qz Wék__ oxizzo
(b) Find the probabzi-ty that the two sweets e chooses have different er!vours. 9

90
%—.C -9 x4 - 20
T R GO R e i~
4 1 Sla— _ 4 3 _
@) LL—_ §_£
N4 P T 9P
—;fo- 57% P({:wosmd's-Husmw):&q.%-
@)
S _ 32
_"C'T L P(md&ﬁfoud’,ﬁuaur@_l_ 227 cg
5% 2
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15 |Iqgrah 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

\

160

140 -

120

P

Cumulative

100

frequency

80

60 - -

N\

40 /

N\

N\

20

40 60 7280

o 100 120 140

Weekly spending (£)

(a) Find

(i) the median,

(ii) the interquartile range.

FIOO — £7<
= £22

© OCR 2017
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(b) Igrah says

15% of these families spent over £120.

Is her statement correct?

20¢
(c) Ina survey 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.

16 (a) Write ¥12+ /75 in the form k+/3.
o = JF x{3 =203
55 =J25 xV¥3 = §5{3
Nz +{#5 = 73

Ja xJp=1ab

(b) Work out.

3

167
o -3
c 4)
3

= (4 I > 1
() N < [3]

S
= 2
, /
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17 Solve the inequality.

= < 5x< -6 =0
(—pc-G) (I + l) =0

-l £ < 6

18 Prove that the difference between two consecutive square numbers is always odd. [4]

4o consecative s quases | n* and (n+l)
(m—l) —(r\+l) (m—l) = n“+ 2n+/
ch-ﬁfm = (M—I)z— h™
(V\'L"' 2r\+')‘ﬂz
2n +1
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19 Solve these simultaneous equations algebraically.

y:2x2—7x+4
y=4x-1

© y= 2x* - #x +4
@ y= 4=

3 END OF QUESTION PAPER





PhysicsAndMathsTutor.com

16
ADDITIONAL ANSWER SPACE

If additional space is required, you should use the following lined page(s). The question number(s)
must be clearly shown in the margin(s).

OCR

Oxford Cambridge and RSA

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials. OCR has attempted to identify and contact all copyright holders
whose work is used in this paper. To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright
Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download from our public website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible
opportunity.

For queries or further information please contact the Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1GE.

OCR is part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a
department of the University of Cambridge.

© OCR 2017





