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Answer all the questions.

1  Two pupils are given data that shows the estimated number of computer tablet users worldwide
from 2014 to 2018.

(a) Li creates this pie chart to show the data.

Number of computer tablet users (billions)

Il 2014
[] 2015
[] 2016
Il 2017
I 2018

Write down two reasons why Li’s pie chart is not suitable to represent the data.

1. No_ tutels or  $Qwres  Qwen ..
2. 3D . SOty | PRASPACAWE
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(b) Amaya creates this line graph to show the same data.

1.6
1.4 /0
1.2

computer
P 0.8

tablet users
(billions) 0.6

0.4
0.2

2014 2015 2016 2017 2018

Year

Work out the percentage increase in the number of computer tablet users from 2014

to 2018.
charnge
ma x 100
orcabwl
0,1
’[_,, - 0.8 I“l’
X 100 -0.¢
0.% 0.6
0.6
x 100
0.%
.i = -?—’- = 0.75
3 4
0.7 = 100 = 75
(B) oo 15 % 14
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2 The scale diagram below shows the position of two castles, J and K.

Scale: 1cm represents 2km

North

The bearing of a tower from castle J is 072°.
The bearing of the tower from castle K is 116°.

Use construction to find the distance from castle J to the tower.
Give your answer to the nearest 0.1 km.

lem = Lkm

-/
x2

6.5%21 = 13m

© OCR 2022
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5

Dinosaurs first appeared on Earth 2.4 x 10° years ago.
Dinosaurs became extinct on Earth 7 x 10 years ago.

(@) Explain why it is appropriate to use standard form for these numbers.

(b) Use the given information to work out how long dinosaurs existed on Earth.

Give your answer in standard form.

(2.4 xw0%) - (0.7x10%)

7'y
- 0.1

(b) [.7 x 10

© OCR 2022
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(@) Complete this statement by writing the missing power in the box.

1

784 =2

x T2

184

/ N [1]

2 392
/\

(b) Use your answer to part (a) to find the value of v784.

J;" x 12

:22)(7

© OCR 2022
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Recipes measure small quantities in teaspoons and tablespoons.
3 teaspoons is equivalent to 1 tablespoon.

3 3 teaspoons
A cake recipe uses " of a teaspoon of salt and 1 tablespoon of baking powder.
The ratio of salt to baking powder used in the recipe can be written in the form 1 : n.

Find the value of n.

© OCR 2022
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Morgan is playing a computer game.

They can score 0, 1, 2 or 3 points on each turn.

They record their scores for 100 turns.

The table shows the relative frequencies of their scores.

Score 0 1 2 3
Relative frequency 0.08 0.42 0.38 0.12 =
(a) Complete the table. o"os °!’¢‘o [2]
0.4%42 - 0.8¢%
+ 0.38 0o-t2
0-38

(b) Morgan says
I scored more than 160 points in total in my 100 turns.

Is Morgan correct?
Show how you decide.
’ Totals

8 (8x0=0|"*)

0 P’u 100 x 0.08

"

| pt 100 % 0.42 = 42 (42 x|= U2pts)

2p8¢ 100  0.38 = 38 (38 x2 = 76 pk)

3pr 100 x 012 = 12 (12 x2 = 36 pk)

© OCR 2022
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(a) Acar accelerates at 4.06 m/s? for 10.1 seconds from an initial velocity of 2.93m/s.

(b)

Harper rounds each value to 1 significant figure.
Harper uses the rounded values and the formula

1 2
s= ut+Eat

to estimate the distance travelled in the 10.1 seconds.
Harper’s answer is 430 metres.

Using Harper’s method, show that their answer is wrong.

a

406 = 4
14 jo.1 =~ 10

us 293 = 3

(3)(10) + £ (4)l0)*
30 + £ (y00)

[~
] ]

30 + 200
230 m

Rearrange this formula to make f the subject.

1 2
s-zat

© OCR 2022
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Work out the total number of marbles in the bag.

You must show your working.

plred) = =
P(S"""“ o blue)
3
a,u =2
x 2 S
X2
3¢ _ 232
x S5
R
R12
§ xl2= 60

© OCR 2022
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The probability of picking a red marble is %
There are nine yellow marbles.

The probability of picking a blue marble is three times as likely as picking a yellow marble.

plyelow) =

I-p(ru!)
3

—

S

A bag only contains red marbles, blue marbles and yellow marbles.

q
-—}:— P(bluc) T = x3
- m
2P
60
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The diagram shows the scale drawing of a sandpit, ABCD.
It also shows the arc of all points in the sandpit that are 80 cm from corner A.

Aga

Points may be scored when the ball lands in the sandpit.

1"

Scale: 1cm represents 20cm

me is played by throwing a ball into the sandpit.

1 point if the ball lands within 80 cm of corner A,\/
and

1 point if the ball is closer to side AB than side AD, Angle bisector o LDAB

and

1 point if the ball is closer to corner A than corner B. Puvud;culo.r buecrwr oy AB

By completing the construction, find and shade the regions where 2 points can be scored.
Show all your construction lines.

© OCR 2022
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10 (a) Enlarge triangle A with scale factor 1.5 and centre of enlargement (-8, 0).

[3]
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(b) Triangle A and triangle B are shown on the coordinate grid below.

Triangle A is mapped onto triangle B using a combination of two transformations:

. a transformation T, followed by
. a reflection in the x-axis.

Describe fully transformation T.

© OCR 2022 Turn over
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11 yis inversely proportional to x2.
y =9 when x = 2.

Find the value of y when x = 10.
|

gy i
k
y = x?
k
q: —
21
"4
q - my
XY o
3
=k - Y= x?
- 36
1 3
= 36 y=.0:36
100

© OCR 2022
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12 An athlete goes for a training run.
The graph shows their speed as they run.

A
h Qa
Nyl : > Not to scale
Speed
(m/s) '
0 200 >5 7000 1200 .
Time (secs)

(@) Write down the athlete’s acceleration between 400 seconds and 1000 seconds.

change n Spead
(a) 0

(b) Work out the athlete’s average speed, in m/s, during the 1200 seconds.
You must show your working.

D D
s T s‘-r

D = area qura.ph

|
- ?(ﬂ 'l’b) X h

-%'-(600 +1200) x 4

-‘E(woo) X4

s Q00 xY4
2600 m

"

3600m
1260 S

o
]
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13 The graph of y = X* +6x— 2 is shown below.
The roots of the equation X +6x—2=0 are at pand gq.

y
A
[® P20 00 0c00 .
H
.
[}
[
[}
.
[]
2
—> X
p @) q 1

(@) (i) Calculate y when x=1.
8: ll)z-} 6(1) -2
l_, + : -2 (a)(i)

(i) Without solving the equation, explain why g must lie between 0 and 1.

Y= o e []

oWNhen . x .:Q......a...(.ﬂ..;......m....m.;..l.....a.z..o ..............................................
...... cansqn$MﬁumMo~dl [2]

(iii) Explain why using a method of iteration is not the most appropriate way of finding a
solution to this equation.

..................................................................................................................................... [1]
(b) The exact value of g is ﬂ
Writeﬂin the form a+ v/b.
\S'-}‘-l- s J_'-t— X \[l_\-
= 2
-6 + 24w
———— - -3 + m
2
(b) oo, ~3 4w [3]

© OCR 2022
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In a survey about music, some students were asked whether they like pop (P) and whether they
like rap (R).

14

The Venn diagram shows some of the results.
x students liked both types of music.

¢

13

(@) The ratio of the number of students who liked pop to the number who liked rap was 5 : 2.

Work out the total number of students in the survey.

P=28+x
R=1+2
P: R

284 ¢ L+ = S5:12

28 + s

[ +2 1 Total = 28 4+ 1T+ 1 +13
2 (28 +2) = s(1+x) = 59

S6 +25¢ = S + S

- 2 -2%

56 = S+ 3>

-§ -S
. Si= 33&1_3 o =17 (a) 5q ......................... [4]

(b) One of the students is selected at random.

Find the probability that this student does not like rap given that they like pop.

28 + 17 = 4S
2¢

© OCR 2022 Turn over
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15 ABC is an equilateral triangle of side length 2cm.

M is the midpoint of AC.

Not to scale

Using this diagram, show that tan 30° = Jﬁ .
8
at +b*zc?
c 12 4 b2z 2°
zcm b:E bz: 22_'2.
- b- le—lz
A lem M = Jl}—-\
aQ
z {3
L
tan b=
L Af
on 30 = Iy

© OCR 2022
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16 Work out 0.6 x 0.54 giving your answer as a fraction in its simplest form.
You must show your working.

oC = O.L ys 05‘1’
10 = 6.C 10y = 5.45
= * 99y - 54
X< .E. = —2‘ . J- .
9 = 3 =91 <11
. S4% _ 6
J= 99 ° 7
2,6 2y
3 n - 33 "
<3

© OCR 2022
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17 Charlie is making some wooden frames.
Charlie has a strip of wood 1.6 m long and 2cm wide.

Not to scale

2em {| |

1.6m

Each frame will be made from four pieces of wood cut from the strip to form a rectangle, as
shown below.

wm
s &
12cm  Not to scale
xcm 96 cm? of - 4
2 - 4%
B Ilcm
2xcm

The width of each frame is xcm.
The length of each frame is 2xcm.
The area enclosed by each frame must be 96 cm?.

Work out the maximum number of frames Charlie can make from the 1.6 m length of wood.
You must show your working.

R=)xw Perimeter o pame = 2(2x) +2(x-4)

(zmu):q‘ = Yx + 2x-8
&/ <z

- 6x-8
2¢t-8x ~yx +1b = 46 - ()¢
222 - 12 +1b =96 = S2¢cm

-96 -6 X100

I.om — |60cm
2x%-12x -80=0

=2 <=2 Number 6§ fromas 160 - 52
axl-62x-40 =0 3ry

(2x+8)( % -10) =0 s2[1 60

x+YcO %-10z0 =3
xL=2-Y %=z 10

X v
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The diagram shows a shaded shape made by removing sector OAB from sector OCD.

Both sectors have an angle of 60°.
The radius, OA, of the smaller sector is rcm.
The ratio of radius OA to radius OC is 2 : 3.

Not to scale

0A :0C
2 - 3
A

+2, x3
r £2,%x3 = —:;," Coc)

Work out, in terms of m and r, the total length of arc AB and arc CD.

Give your answer in its simplest form.
You must show your working.

Are length = 300

60 60 3
Afc Izrg% A8 = 364 x2nr AVC ,uathD = 860 XZI'lle'
|
S — x20r - L 3
Z = = xanzr
2
s Znr _ ! 3
6' = Sﬂxzr
S = TNr tm
3 = 3
6!\'}’
- Loar
2
) 2
Total length = M7 + 57 7
- 2 3
= 61"’-'- 6rrr
= 5
-—{‘"V em _S_"r
6 cm [5]

© OCR 2022
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19 The graph below shows a circle with centre (0, 0) and equation x2 + y2 = 169.

y

A
13

(0,0) oy
-13 @) 13
Y
(‘lz » 5)
-13
(@) Show that the point (-12, 5) lies on the circumference of the circle. [2]

o=-12 3:5 —> 22+ szléq

(-12)% + (s)* = 169

144 + 25 = 169

© OCR 2022
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(b) Find the equation of the tangent to the circle at the point (-12, 5), giving your answer in the
form y=mx+c.

Grodient 6} radivs = i‘_'_f’-‘ (0,0) (-12,6)
X, -%, XY X, Y,

s-0

——

-12-0

-interuept
Eqmbum 0 -t-wv,m-} S E mac-rt."/‘,
v od ord
&
12
= —="3xA+C
J= 73 (-12,5)
x
S= -153'(-:2.) +C
- 12 169
S-= ___.Z'“"-&c y=s* *+7s
+ 144 44l
s =
) -
S+ Hh = 12 169
s - T *ts
2% 1y c (b) IR s - S [5]
S 75
b
s <

END OF QUESTION PAPER
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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).
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