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Answer all the questions.

1 Shape A and shape B are drawn on the coordinate grid.

(a) Describe fully the single transformation that maps shapgA onto shape B.

...... Translation....by...the..vecdor. . A76.L
.............................................................................................................................................. [2]
(b) Reflect shape A in the line x =-1. [2]
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A recipe for a batch of jam needs 3 oranges, 5 lemons and 1.5kg of sugar.
A cook uses the recipe to make lots of batches of jam.
They use 16 more lemons than oranges in total.

Find how much sugar the cook should use.
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3 In 1980, Ling’s flat was worth £23 000.
Today, Ling’s flat is worth 1200% of its value in 1980.

Calculate the value of Ling’s flat today.

g

1607. = £230600
) x\2

12607- = £276,000

£ 27‘ ’ 000 ...................................
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Sam and Taylor are playing a game against a computer.
They can win, draw or lose the game.

Sam says

I think the probability of us winning the game is 0.3.
Taylor says

I think the probability of us losing the game is 0.75.

(a) Explain why Sam and Taylor cannot both be correct.

0.3 + 0.7 = 1.0S

~They. showtd . Sum. de L [M]

(b) Sam is correct. The probability of them winning the game is 0.3.
Taylor is not correct. The probability of them losing the game is actually 0.55.

Complete this partly drawn tree diagram to show all the possible outcomes of playing the

game twice.
First game Second game
win
0.3
win 0.15 draw
0.55
lose
0.3
0.15 draw
Ni-0.3-0.5s
0.55

lose

[3]

© OCR 2022



5

(c) Find the probability of them winning the first game and losing the second game.

0.3 x 0.55 = 0.165

© OCR 2022 Turn over
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6

In space, distances can be measured in Astronomical Units.
In this question, use the conversion 1 Astronomical Unit = 1.5x 10" km.

(@) On a particular day the distance from Earth to Neptune is 29.09 Astronomical Units.

Calculate the distance from Earth to Neptune in kilometres on that day.
Give your answer in standard form.

29.09 x (.5 x 0%

4363500000 km
q

4.2635 x 10"

(a) 43635 X'Dq km [3]

(b) On a particular day the distance from Earth to Mars is 78 340 000 km.

Calculate the distance from Earth to Mars in Astronomical Units on that day.

78 340 000 = .S x10% = 0.s222¢

(b) ...... 0522 ......... Astronomical Units [2]
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7

The scatter diagram shows the number of visitors to a children’s playground and the maximum
temperature on fifteen Saturdays in summer.
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(a) Describe the type of correlation shown in the scatter diagram.
@ ... Poibve. [1]
(b) One Saturday was a hot but stormy day.
(i) Circle the most likely point on the scatter diagram for this Saturday. [1]

(ii) Explain why you chose this point.

M. woa..a. hot.. dogy.. with.  less  visitevs.. ...

(c) Use a line of best fit to predict the number of visitors on a Saturday that has a maximum
temperature of 21 °C.

(c) 62 ....... visitors [2]
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7  Achild has four identical wooden cubes of side length 6 cm.

267" 6 x6 = 3bem®

(@) They arrange(UEe cubes in a 2 by 2 by 1 arrangement to form a cuboid.
2

G

1

" 4 (bodom) ,

Show that the surface area of the cuboid is 576cm™.

[2]
16 X 36em? = 576em?

(b) The child rearranges the cubes in a 4 by 1 by 1 arrangement to form a different cuboid.

o H(back)
|

LW

\ 4 (botkow)

Calculate the percentage increase in surface area for this cuboid compared with the
2 by 2 by 1 cuboid.

IR x 3bem® = 648 om?

honge -817
c—ﬁ- x (00 ﬁs__s_.(’. X100 = 12.5
ortgwd 576
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8 Triangles ABC and DEF are mathematically similar.
Angle ABC = Angle DEF.

xz’s

A 25cm c (\

E Not to scale

17.5¢m 15cm 7cm

B \25/, 10cm D

Calculate the perimeter of triangle ABC.

1S
SF - TB--?.S

Side AB

Tem x 2.5
17.Sem

Perimeter = 25 +15 4 17.5

S7.5cm

9  Given that (2% x 8 = 2*°, find the value of k.

23:- 8
%
(21)6 X 23 > 2%

6k 4 43 _

9 245

6k +3 = US
-3 -3

© OCR 2022 Turn over
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10 The highest common factor (HCF) of two numbers is 14.
The lowest common multiple (LCM) of the same two numbers is 210.
The two numbers are not 14 and 210.

Find the two numbers.

14 210
\ / \
2/ 7 3 10
/ \
7 10
/ \
2 S
HCF
I X2XT =42
2%X7TxS =70
........... 42  and..T0. ....[3]
11 Factorise fully 30x° +2x — 4.
2(15%? +x - 2) ISx-2=z -30
~S 46

162 - 5 4 6x-2
Sx (3%-1) +2(3x-1)
(sx +2)(32-1)

9 (S +2) (32-1)
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12 The graph shows the speed of a car during the first 40 seconds of a journey.

A
20
- g-
h=18 ;
/ \\
/
15 f
\\\
/’ N
Speed 10 / N
(m/s)
/ NC
1/
5 7 \\
/ A
/
/ N
] / \\‘
0 >
0 5 10 15 20 25 30 35 40
Time (s)
b= 0
(@) Write down the acceleration of the car between 10 seconds and 25 seconds.
) T 0 ms?p
(b) Work out the average speed of the car, in m/s, during the 40 seconds.
You must show your working.
D
S= T
\
Distance = T (a +b)h
|
= —(15+4D) x 18
2
= 499 m
49Sm
- 4os
= 12.27S m]s
) 12,378 . m/s [5]

© OCR 2022
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13 (a) Here is a function.

3 18
Input —»D—»D—» Output

When the input is 6, the output is 18.

Find the value of t.

6 xt = 6%

6t -2 =13
+2 +2

bt = 20
=6 +b

= 20
6

(b) Here is another function.
When the input is x, the output is y.

x—»D—» +3 >—>y

Xy -3
Write an algebraic expression for x in terms of y.

X = ... Y.--

4(y -2)

© OCR 2022
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14 (a) The time taken to paint a wall is inversely proportional to the number of people painting.
It takes 40 minutes for 3 people to paint the wall if nobody stops painting.

Layla, Mia and Nina start painting the wall.
After 10 minutes Layla stops painting.
She leaves Mia and Nina to finish painting the wall.

Assume that Layla, Mia and Nina paint at the same rate.

Work out the total time taken to paint the wall.
3 owl&

40 ming <
=3
X3

1O ming x 3= 30 mins

126 - 30 = 90 mins
WO ming —2:= %5 mins

10 mnt + 4S ming= SS

(b) yis inversely proportional to X
y =16 when x = 2.

Find the value of y when x = 8.

)
y<
K -
$5 =7 !
k -
s 51 !
k 2
16 = g J
x8 x8
128 = k

© OCR 2022
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15 The region R is shown on this grid.
A'is the point (0, 3) and B is the point (3, 4.5).

y

A $3 .s
i (.:c Ve 23 x+6
B
4
A‘\/ R
24w (2,2) (2,2)
Y 2(2) = 246
.)\ . y < 8
0 2 4 6
x+y> 3

(@) Show that an equation of the straight line through Aand B is 2y = x+ 6

(0.3) (3,4.5)
T ¢ X Y

mes= 31"5'
i—-ﬁt:. a:mx-rc cz= 3
2-
|

_ y= -2'.1‘.-}3

- 4¥4.8-3 x2 x2
3~0
3 '

= 0.5 o 2

(b) Write down the three inequalities that define region R.
£ 7
...... < 2

© OCR 2022
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16 A plane flies from London to Tokyo.
The distance is 9600 km, correct to the nearest 100 km.
The plane travels at an average speed of 820km/h, correct to the nearest 10 km/h.

Calculate the shortest possible flight time of the plane.

Give your answer in hours and minutes, correct to the nearest minute.
You must show your working.

Distance

Speed

Time

© OCR 2022

LB ve
- : = —
9500 9530 %600 968D 9700
. 18 Ve
210 &15 g20 825 @20
B
S
Dus
Sus
95s0
829
N.57 h
6-ST x 60 = 34.54
~3smm¢ 1) hours........ 35 ... minutes [5]
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17 Charlie weighs many apples.
The weights of the apples are summarised below.

heaviest apple = 75¢g

range = 50g

median = 609

lower quartile = 459

50% of the apples weigh between 45g and 65¢g
mean = 639

(@) (i) Write down the interquartile range for the weights of the apples.
lak = va-~\Q
187. = 287/
s so'l. (@)0) oo 20...... 9]

659- USy =209
(ii) Write down the percentage of the apples that weigh between 45g and 60g.

L& = 45y  (267.)
m = 603 (so).)

(b) Draw a box plot to show the distribution of the weights of the apples.

|tahi'¢.ﬂ' apple = ’753 - 503-. 255

uGk = 653
T — I
© 20 30 40 50 60 70 80
weight (g)

[3]

© OCR 2022
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Charlie eats two of the apples.
The apples that they eat weigh 58 g and 66g.

Charlie says

The mean weight of all the apples was 63g.

I ate one apple that weighed less than the mean and another apple that weighed more
than the mean.

Therefore, the mean of the remaining apples will still be 63 g.

Is Charlie correct?
Explain your reasoning.

Turn over
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18 Acircle has equation x™ +y~ = 100.
The sketch shows the circle and two points, A and B, which lie on the circumference of the circle.

y

A

(a) Write down the coordinates of point A.
2 4yl=r?

x? 4.3?- = 100

rz o @ (.10 . 0. )l

(b) Point B has x-coordinate 3.

Find the exact value of the y-coordinate of point B.

(3)* +y4%= 100

q + y? =100
-9 -9
Lz \(“_‘:T () N ~Nar_ [3]

(c¢) Another point, C, lies on the circle and has a y-coordinate that is seven times its x-coordinate.

Find the two possible pairs of coordinates for point C.
Give your answers in exact form.
You must show your working.

(ar., T ) 8.:7:'

. = T2
(x)*+ (7x)° = 100
X+ 44x? 100 4z 7x
SOox?= 100 -7x-492
x" = 2 c - 7&

= N2

©C. Nz 22 yana (. =NZ. =12 )5
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19 PQS and QRS are triangles.

Not to scale

PQ =9cm, QR =8cm and RS = 13cm.
Angle QPS = 30° and angle PSQ = 15°.

Calculate angle QSR.
Give your answer correct to 1 decimal place.
You must show your working.

o ()
SmA  sinB
_ . s
sin 1S s 30

xsin30
xS0

A sin3o = QS

sIin 1S

QS = 17.3866 68T ecm

blect-a?
2be

(oS A =

2 2_,2
cos (QSQS - ‘70 38». + ‘3 8
2% 17.28..% 13

 0.9001913818

QSR = cos™( Ty
= 261131253

~ 25.7°

Turn over for Question 20
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20 Write as a single fraction in its simplest form.

_ 6x+45
3x+5

10 6x +Us

" 332+5

10(30c+5) - 1 (6 +45)
1 (3% +5)

30x + S0 - (6 + 45)
3x+S

24x + S

——

3x+5
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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 OCR Copyright Team, The Triangle Building, Shaftesbury Road, Cambridge CB2 8EA.

OCR is part of Cambridge University Press & Assessment, which is itself a department of the University of Cambridge.

© OCR 2022



