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Answer all the questions.

This table shows the populations of the four countries of the UK in 2012.
All values are given correct to 3 significant figures.
Country Population
England 5.35 x 107
Wales 3.07 x 108
Scotland 5.31 x 108
Northern Ireland 1.82 x 108

(@) Write the population of England as an ordinary number.

53500000

@) 53,500,000 . [1]

(b) Work out the total population of Wales, Scotland and Northern Ireland.
Give your answer in standard form.

6 ¢ 6y -
(3.07 x10°) + (5.31 x10°) + (1.82 x 16°) = 10200000

1
(B) oo O x A0 [2]
(c) The total population of the UK is predicted to reach 73.3 million in 2037.

Calculate the predicted percentage increase in the UK population from 2012 to 2037.
Give your answer correct to 2 significant figures.

\In 2037, 73,300,600 = 7.33x10’

In 2012, 1.02 x10' + 6.35x10' = 637006000
6.37 %107

7 2
. - (6.37 x\0 )
(7 33 x107) - x100 = 15.0706...

(6.37 x10") ~ 15
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2 (a) The scale of a map is 1cm represents 25m.
(i) The length of a path is 240 m.

Work out the length, in centimetres, of the path on the map.

24om =25 = 1.6

(@)(A) e 1 6 ........ cm [1]

(ii) The scale 1cm represents 25m can be written in the form 1: k.

L—’ 2500 twm

Find the value of k. *100

|: 2500
i) k=..2500 1]

(BY The scale drawing represents}pérk.

Scale: 1cm represents 25m

<25 c

[

A
"\ \
A new play area must be ®

*  no more than 150m from B 150 <26 = {om
¢ closer to AD than to CD. 4ha\¢ bicecton

Construct and shade the region where the play area can be positioned.
Show all your construction lines. [5]

©OCR 2017 Turn over
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3 (a) The owner of a tourist attraction records the amount of rainfall, in millimetres, and the number
of visitors each day.
The results for 10 days are shown in the scatter diagram.

A
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Rainfall (mm)

(i) Circle the outlier on the scatter diagram. [1]

T—

(ii) The owner claims that he would expect around 320 visitors on a day with 2mm of rainfall.

Does the scatter diagram support his statement?
Explain how you made your decision.

(iii) Explain why the scatter diagram should not be used to estimate the number of visitors on
a day with 9mm of rainfall.

.. Oukside... o ... ronge .. .. dob@e. .
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5

(b) The pie chart summarises information about the visitors to the tourist attraction on a different
day.

Explain why the pie chart cannot be used to work out how many adults visited on that day.

.............................................................................................................................................. [1]
In a school, 2 of the students study a language.
Of those students who study a language, % study Spanish.
Find the ratio of students who study Spanish to students who do not study Spanish.
2 2 Y
S 3 1S
L : ! t
—  sponith — do no
. AT | 3]

© OCR 2017 Turn over



6

5 Point A has coordinates (-4, 6) and point B has coordinates (8, 3).
Yy
A,(\A Not to scale
(‘4,6) \XB
u’ 9' (8,3)
& Y2
o > X
(@) (i) Find the gradient of line AB.
Y. - Y 3-6 -3 -1
m: —— ° Tg-g - 1z %
L, - X, kN
10 N Y o 2]
(ii) Find the equation of ine AB. 3¢ 3
ysmx+c m:-‘Tt (8,3)
{
3z '3(83 +c
3z-2+c -‘-ac +5
- c=5 i) o YSTETTY 2
a2 e @ g
(b) Point P has coordinates (0, -2);' u-m'tuupt =-2
Write down the equation of the line parallel to line AB that passes through P.
some .
ardluﬂ' 1 2
L - % x -
-'Z:- () o, 5-—4 ............................. [2]

© OCR 2017



6 (a) This is a fair 5-sided spinner.

b

Ciara spins the spinner twice and records the product of the two scores.

(i) Complete the table.

First spin
x| 11 22]|3] 4
11112 |2 . Y%
212 4| 4|@®)| 8
Second spin
2|2 4| 4|®| 8
319 |@© |92
414 | 8|8 |42]1
(ii) Find the probability that the product is a multiple of 3.
9 out of 25 outvormas q

@) o E2

(b) Ciara makes a different fair 5-sided spinner.
She spins the spinner twice and records the product of the two scores.

Ciara says
The probability that the product is negative is 0.48.

Write numbers on the spinner below so that Ciara’s statement is correct.

P(no.a.) = 0.48 = e . 12 .

100 ~ 25
12 m.aa:ﬁvn. outtornes e
12 Potil’\vz outomes

2\

()

-2
2
=%
4

© OCR 2017 - 2

.o|‘ h.w
I.ool.-r-'

N

[P)

~ |1
C@~®-|L
ooas':

“B8'12' 16

Turn over

[2]

[3]



7

(@) Complete the table for y = x* — 2x.

X

-1

0

y

3

0

(b) Draw the graph of y = x? — 2x for -1 < x < 4.

(c) Use your graph to solve x> —2x

© OCR 2017

y
A

1
y= (4)*-2(%)

10

b 4

bmnu

2x

2

N W

Y

[1]

[2]
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8 The object below is made from a square-based pyramid joined to a cuboid.

_________ K V:: "‘gx bau oren ¥ h
1&" T Lxgxy xS
3
Rl 13cm = -8—0-

3

8cm

//7

e
= 128em? 4om

The base of the cuboid and the base of the pyramid are both squares of side 4cm.
The height of the cuboid is 8 cm and the total height of the object is 13cm.
The total mass of the object is 1589.

The cuboid is made from wood with density 0.67 g/cm?.
The pyramid is made from granite. D '

Calculate the density of the granite.

[The volume of a pyramid is 1 x area of base x perpendicular height.]

3
Cubad Pyramid | Okject
0.67 x 128 158 - 85.76
m 8S.763 72.24%9 1584

D 0.673’&'\3

V l').%c,m‘s
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9 (a) Triangle A is drawn on the grid.

Enlarge triangle A with scale factor % and centre of enlargement (-1, 5). [3]

© OCR 2017
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(b) Prism P and prism Q are similar.
The ratio of the surface area of prism P to the surface area of prism Q is 1:3.

(i) Jay says
The height of prism P is one third of the height of prism Q.

Explain why he is wrong.

(ii) The volume of prism Q is 86 cm3.

Calculate the volume of prism P.

P:Q
Area 1t 3
a

Lon&-\’h Vs {3 0 [(1) N 16.6  cm3p3

cube
Volume | : 3{3

'
=233

1.
8Cem® + 343 = 1£.55070772

=~ 16.6

© OCR 2017 Turn over



12

10 Ana records the amount of money spent byustomers in her shop on one day.

Cw ED

Frequeny
DMS].U

N W £ o N W N

L _d

£.D. {=F:=cw)

Amount spent (£a) Frequency
0<a<5 35 36+5=1
5<a<10 42 42 <5< 8.4
10<a<15 20 20-S=Y4
15 < a<20 18 1I8=6 = 3.6
20 < a< 30 14 14210 = 1.4
30 < a< 50 11 11<+20 = 0.55
(@) Draw a histogram to represent this information.
A
S.
38-25 =10
t i o= = =%
- 2 FO 3.6
0 5 10 15320 25 35 40 45 =2

© OCR 2017

Amount spent (£)

{£17.50
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(b) Ana wants to offer a discount to the customers who spend the most money in her shop.

Voucher
Save 10% when you
spend more than £...

She wants to give the discount to approximately 25% of her customers.

Suggest a suitable amount of money for Ana to use on her voucher.
Justify your decision.

0.25 x 140 = 35S customers

move.

©OCR 2017 Turn over



14 (s00ml)

11  Sunil makes 7.5 litres of soup, correct to the nearest 0.5 litre.
He serves the soup in 300 ml portions, correct to the nearest 10 ml.

24 people order this soup.

Does Sunil definitely have enough soup to serve the 24 people?

Show how you decide.

K000
L ——awm)

7.6L = TS00ml

8 ve
Toso 1180 TS00 770 Reoo Smadast  Soup,,
nmber =
U‘. Pﬂ"hﬂﬂ&m
8 LR l"

Pwh'ons t 0 t " ) P-LOP 1250

290 24S 200 30S 310 700

= 23.71...

...... No. 22.71.. < 24

12 yis inversely proportional to the square of x.

Complete the table.

X

y
2
Yy &
- K
J T X2
k
q = loz

x‘O" K\Oz

k= 900

© OCR 2017
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9
= 900
d 2
400 _ oo
3 - Gz u - mz
- 25 q_ml_ qoo
x% = 400
m
\B '
a00
XL < —
4
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13 Aand B are points on the circumference of a circle, centre O.
CA and CB are tangents to the circle.

Not to scale

Prove that triangle OAC is congruent to triangle OBC.

» GC 1t ctomwmon / shored [side] ¥
o LOAC = LOBL - fungent waeks rodis o 40 [anglelR

e CA = CB 'I'u‘urlx prom o Po'm-\- b the cide [side] ®
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14 Here is a function.

Function A:

——

16

(@) Complete the table of values for function A.

X y
-5 -u
2.5 11
n=+2 -3

Here is another function.

Function B:

X = 5 >

Yy «— xS

Cs——

(b) Find the inverse function of function B.

4= 5

(%c-u)

(c) Here is a composite function.

Function A/

Find an expression for m in terms of p.
Give your answer in its simplest form.

Funchon

A

2(m+13)

im + 6

© OCR 2017

Functon B
2ma+ b -
S -y
2m+ b = 2p
S
xS xS
2m+ 6= 10p
-6 -6

[2]

[2]

= ZP-I"-I'
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17
15 (a) Sketch the graph of y = sin x for 0° < x < 360°.

y
A
2_
1_
3‘- °* 3‘-"-& 3‘,"..-
© T & T — » X
90° 18 270° 0°
-1
-2

[2]

(b) Solve the equation 5 sin x = -3.
Give all of the solutions in the range 0° < x < 360°.

S smnx =-3 186° + 3C.86... = 216. 869...
=S <5 =’
smx = '—55 360 — 36.86... = 323.120...

3 ~ *
x= sin~' (-'3') ® 328

= -36.86...

©OCR 2017 Turn over



16 (a) Simplify. 3
3y° —3—=3 ._3_ = 33--"' :37
4 [ .\.'-'f
7
(@) e 33 ............................... [1]
(b) Write as a single fraction in its simplest form.
3 4
X—126x+2
—

3(x+2) + 4 (2-1)
(e~1)(x+2)

3x+6 + Uo-4
(:x-))(x-l-Z)

Toc 42
Tot+ 2
(ot ~1)(*2) ) R (x")(&n) .........
17 Show that 3@ can be written as 3%.
' a3
=2 3
3J g1 = 813 3
[
1 3
[ =3
4 X
= 3 S 4
L =3°
= 3 3 —

© OCR 2017
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18 Alvin has a crate in the shape of a cuboid.
The crate is open at the top.
The internal dimensions of the crate are 46cm long

55cm

Alvin has a stick of length 95cm.
Alvin places the stick in the crate so that the shortest possible len
the crate.

(a) Calculate the length of the stick that extends out of the crate.

at+bl=ec?
c yots wetzc?
l(ﬁom ' B
1° et ee
l:,‘m 4e¥2 =¢

a 46y2em

b?m wide by 55cm high.

gth extends out above the top of

(4647)" + 55 = ¢*
v i

Sif-m \](q"ﬁ)t-l- sst
c = 85.18802133

c

95em ~ 85.18...em = 9.811.-.e~

@ O cm [4]
(b) Calculate the angle the sjitk makes with the base of the crate.
/ A '
sPw com T oAV

H 0 0

SSem Tan® = A

55
i ~
€T em §S °

A 8= tan- (Tu‘f) = 40. 21297864

(b)
END OF QUESTION PAPER
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