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2
Alex draws a bar chart to show the age of the young people attending a youth club.

A

12

10

Number of

young people 6-

0-5 5-10 10-15 15-20
Age (in years)

Make one criticism of Alex’s bar chart.
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3

(@) Rearrange this formula to make u the subject.

(a)
Qa
(b) A rocket accelerates at 90m/s? and travels 270 km.
The rocket’s final velocity is 8000 m/s.

Using part (a), or otherwise, calculate the rocket’s initial velocity in m/s.

270km x W000 = 270,000m

uz JV’-ZQS

z Jaooo)" - 3 (40)(270,000)

= 392%. 283374
3924.3 m]s
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A bag contains 150 counters.
The counters are either red or yellow.

(a) Riley picks a counter from the bag, records its colour, and replaces it.
They do this nine times.

Here are Riley’s results.

Red FHJ S

Yelow | ||]| T

Use Riley’s results to work out how many red counters are likely to be in the bag.

plred) x 150

—:- x SO = 83.§

(@ e 83.0c. 8% . red counters [3]
(b) Ling uses the same bag of counters and picks the counters in the same way.

Here are Ling’s results.

Red ”‘” ”“ 1 12
Yellow rm ”I 8

Use Ling’s results to estimate the probability of choosing a red counter from the bag.
Give your answer as a fraction in its simplest form.

P(ud): i‘:“ - 3
20 =y S

0 S e 2]

(c) Explain why Ling’s results are likely to give a better estimate of the probability of choosing a
red counter from the bag than Riley’s results.

© OCR 2023
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4 (a) The time taken to complete a journey halves as the speed doubles.

On the axes below, sketch a graph to show this relationship. lnvuu PMO"
A
Time
taken
o >
Speed

[2]
(b) It takes 40 minutes to fill a garden pond using water from 5 identical hose pipes.

Assuming the rate of flow of water from each hose pipe is the same, work out how many
minutes it would take to fill the same garden pond using 2 of these hose pipes.

S pipos = 40 mins

+5 x9S
| Ptpc. = 200 mins$
X1 2

2 flbes = 100 mins

0 N 100 minutes [2]
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5 The diagram represents a coastline.

A, B and C are lighthouses.

erp wndiond bisedhvr AR
Aboat is 4 P e ¥

»  the same distance from A and B .
«  the same distance from AB and BC.€~ a"ﬂ"’ brseehr ABC

Using a ruler and compasses only, construct the position of the boat.
Label the position of the boat clearly. [5]

© OCR 2023
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6 Atthe end of each year, a driver records how many kilometres they have driven.

In 2021, they drove 18% more kilometres than in 2020.
In 2022, they drove 25% more kilometres than in 2020.

In 2022, they drove 3500 km.
(a) Kaisays

T can work out how many kilometres were driven in 2020 by reducing 3500 by 25%.
3500 x 0.75 = 2625 km.

Explain why 2625 is not the correct number of kilometres driven in 2020.

............................................................................................................................................. [1]
(b) Calculate the number of kilometres driven in 2021.
2022 1007. + 287 = 1287
128/ = 3500km
+1.29 =1.25
2020 lDD.L = 2800um
2021 1607 + 18/. = L8/
1607- = 2800 km
x1.1g X8
18/ = 330% km
0) e agow . km [4]
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7 The diagram shows the graph of y = kx — X+ 2, where k is an integer.

a
SRR 9
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/ \
/ \
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/ \
i / \
/ \
/ \
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/ \
/ \
II \\
1
/ \
/ \
/ \ >
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[ \
[ L \

[ \
[ \
/ \

_2 \

/ \
[ \
[ \
| -3 \

(a) Show that k = 3.
(2.%) yslx-xte2
x \'«j 2
4= k(2)- (D) +2
Y= 2-4 +2
"l’ - Zk -22'. .2 6 - 1k ‘:_z
4 -
+2 3=k
(b) Use the graph to solve 3x—x +2=3.
Give your answers to 1 decimal place.
8 = Sm-xz‘l' 2
2
2 -+ 2
3 3z (b) x = B X orx=

© OCR 2023 dmw u: 3
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8 Taylor designs a logo using isosceles triangles joined at a central point, P.

This is the start of Taylor’s design.

Not to scale

P

The completed design will have rotational symmetry, order 60 about point P.

Each triangle has base, b, and height, h, measured in mm.

o l.q 9 Not to scale

20mm b 20 mm

Calculate h when b = 40mm.
Give your answer correct to 1 decimal place.

360" < 0= ¢°

v
s% c'n 1%
0 H
h TM&‘-"AQ'
e° h
.
A 20mm Tan(s) = 59

x20
%20

h= 20 x *M(G)
= 2.10208 ¥70S

~ 2.1 vim

© OCR 2023 Turn over
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9 On Heidi’s bookcase, the ratio of fiction to non-fiction books is 2 : 3.
Heidi removes 2 fiction books from the bookcase.
The ratio of fiction to non-fiction books is then 5 : 8.

How many books are left on the bookcase in total?

F : NF
23¢ : 3
-2

2x-2 S
3x X?

8(2x-2) + S(3x)
b -16 = 15x

x-16z0
+16  +1b F : NF
a=16 9%-12 : 3x

2(1)-2 3 (16)
30 + 48 =78

78 books [4]
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10 (a) Show that 95 is not a prime number.

..... Factoee...0p.. A8 are . oS00 88
............................................................................................................................................. [1]
(b) (i) 2000 and 8750 are written below as the product of their prime factors.
2000 = 2* x 5°
8750 =2 x5'x7
Find the highest common factor (HCF) of 2000 and 8750.
2000 = 2%x2%xXx2%xX2 x§x8 x§
8760 = 2 x § xG xS xS =7
HCF = 2 xSx§ x5
= 2SO
(b)(A) 256 ..................... [2]
(ii) Write 2 x 10” as a product of its prime factors.
10
/\
2 S
"
2 x (2x8) 13 12
i) o X X S 12]
2'3 X sl?.
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11 The diagram shows a quadrilateral, PQRS.

a
pJ ac> em Q
Not to scale
h
10cm
u >

S Xx+6 cm | R

PS =10cm.

Angle QPS = Angle PSR = 90°.

SR is 6¢cm longer than PQ.
The area of quadrilateral PQRS is Acm?2.

Write a simplified expression for the length PQ in terms of A.
You must show your working.

Area = 7 (s+b)h

= —;(ac-r x+6) X 10

= ‘21[2:14 ¢) x 10

(x +3) x10

A
A
A
A= 10x +30
-30 - 30

A-30= I0x
<10 =10

© OCR 2023
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12 A box contains 200 matches, correct to the nearest ten matches.

(@) Complete the error interval for n, the number of matches in the box.

} 1
190 98 200 208 29

(@) cveeenn 195 SNS 2 0'-!- ..........
(b) The box is a cuboid with
. length 7 cm, correct to the nearest cm
. width 5¢cm, correct to the nearest cm
«  volume 248cm3, correct to the nearest cm?3.
Show that the smallest possible height of the box is 6cm.
Length 8 LR
I 1 t t | V=I[xwxh
6 £.5 a 7.5 8
h= Y
l x W
Width W8 B Vi
45 5 55 : hig =
= 241.5
Volume
L e 1.5 » 5.5

© OCR 2023
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13 Arunning club records the distances run by each member during December.
The results are shown in this histogram.

December ,

© OCR 2023

25
2
(.S
Frequency
density
|
04 16 x 1
2
0.5 LTI
1
.O x 103 - »
0 10 20 30 40 50 60 70 80
b ~ Distance (km)
CW =20
(@) 18 members run less than 20 km.
(i) Work out the number of members who run more than 30km.
18
F FO= o5 “04 20412 = 32
Cw £D
(a)(i) 32 .................... [3]
(ii) Finley says
To estimate the range, I subtracted the smallest possible value from the largest
possible value. So, 80 - 0 = 80 km.
Explain why Finley’s method is likely to overestimate the true value of the range.
.The. . lﬁ.ransl'. ....... Volug......owtd.... be...onywhere. ... beiwaea .........
...... WO od. B0 (1]
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(b) This box plot shows the distribution of the distance run by each member of the running club
during July.
July La=I18 .
/ o Median = 26 _uQ =Sk
/ y
0 10 20 30 40 50 60 70 80

© OCR 2023

Distance (km)

During December,
«  the median distance run was 30km
» the interquartile range of the distance run was 20 km.

Make two comparisons between the distances run during December and the distances run
during July.
Include values to support your comparisons.

IGR = UG -LQ
= S%-1I8
= 36
1. .Median . B Juld ...... distonees .. \ower. . than . Decembee. ...
2. JAR . for...July.. detonce. ..., greatsr.... thon... Decwmbte. ...
........ 1 h.dmmnvuudlspuadwh
............................................................................................................................................... ”
Turn over
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14 The diagram shows a square-based pyramid ABCDE.
O is the centre of the base PLAN

The pyramid has base length 20 cm and each sloping edge has length 14.5cm.
(@) Draw the plan view of the pyramid on the one-centimetre grid below.

Scale: 1cm represents 4cm.

[2]

© OCR 2023
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(b) Calculate the volume of the pyramid.
You must show your working.

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

(A
a'2 + bz = C?'
¢ 202 +20% = AC
20em
O b - v
J 20t s 20t - Ac
A ; B
lacm 202 - AC

AO = 2082 = 2 = 10642

E
al+ bl-e?
14 S50 b= ct-o
b £0% = 14.6% - (wdT)?
€0 = \[Tq.,s"-— (|oﬁv
A iofzem O -
) - -?ql [sz wwwlor
= 3.101... tm hight )
t \
Volume = 3 X 20%20 x :‘:::
= 1426.87434Q2 ) N 42¢.9 . cm3 [5]
~ #26.9 cmS

© OCR 2023 Turn over
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15 Two bottles are mathematically similar. {L=1000 (.ms
The small bottle holds 0.5 litres and has a height of 35cm. }\0/0,0
The large bottle holds 2 litres.
Calculate the height of the large bottle.
Small lorge §F
Heignt (om) 35 55.55%... 3w

35 x Y

Volume (cm®) 500 2000
T T
0.5 x1000 2 X 1600

© OCR 2023
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16 The price of a seat on a flight, £P, is given by

P = 49 x1.009"
where n is the number of seats already sold on this flight.

(@) Write down the percentage increase in price of the second seat sold compared to the first
seat sold.

|.009 x 100 = (00.97.
100.9°/. = 100/ = 0.9

(b) Show that the price of the 40th seat sold is less than £70. [2]
h: 39

q
49 x .009° ' = §4.49%(R06I
Z 10

17 The kth term of a sequence is rk where r# 0.
The sixth term is equal to three times the second term.

Find the value of r, giving your answer correct to 3 decimal places.
bth tom = r®

Ind tarm = rt

“"Yt '.'Yz
_r_i-g
rt
rt« =3

- l3l£07‘{013 r= ... t'g‘é ............................. [4]
© OCR 2023 = | 3'6 Turn over
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18 (a) Describe fully the graph of X +y2 = 20.

e graph of y = 3x+ 10 intersects the graph of x” +y~ = 20 at two points.
(b) Th h of y = 3x+ 10 intersects th hof X* +y = 20 at t int

Use an algebraic method to work out the coordinates of the two points.

You must show your working.

x!+ (3x+10)® = 20
2! + (3x +10)(3x2410) = 20

% + 92+ 30x + 30x + 100 = 20

16x?+ COx 4 100 =20
-20 -20

10x2 + 60x + 80 =0
=10 =10

clibx +8 -0
(x + 4 )(x +2)=0
X+4y=0 o x+2:=0

-y -4 -1 -2
X=-§ Xx=-2

Y= 3 +10 g=3x+10

y=3-e)sp Y3620

y=-2 = b (=Y., .72 )and (.22, .4

© OCR 2023
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19 (a) Show that v11x+22=11+2. [1]

\r)_—i:\r{x\r'(
Jo x 2 xJu = 7

(b) Show that 1 can be written in the form M where a and b are integers.
13+ 22 b [4]
Vi 13 ~422
X —
13+ V22 12 ~J22

Eli )

N

13400 - 42
169 - 12472 + 13412 ~ 22

124w - udz

47

© OCR 2023 Turn over
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20 (a) Write (2x— 5)(x +4) in the form 2(x +a)>—b.

You must show your working.

(2@ %)
<

2x% + 8x - 6x - 20
2%t + 3x -20

2 (xt + %—ac —16)

© OCR 2023
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(b) Charlie, Dev and Eve all attempt to sketch the graph of y = (2x —5)(x + 4).

Charlie's sketch Dev's sketch Eve's sketch
yu yA y

X o /s  x X T o %
-3
=

Whose sketch is the most accurate?
Write down the properties of the graph that you used in making your decision.

(2¢-5)(x+4) =0
9% - 5= X+4=0

=5 xX=-4
2
., S,
......... Chox lie. ... because otHe nots  ore. -4 ard. T2 .

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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