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Below are six graphs, numbered 1 to 6, that show different relationships between x and y.

Graph 1 Graph 2

Ya Ya

O ' (@) '
Graph 4 Graph 5

Ya Ya

(@) 6% (@) 6%

Graph 3

Ya

@) 0%
Graph 6

Ya

@) 6%

For each description below, write down the number of the graph that best represents the

relationship between x and y.

x: temperature in °C

y: temperature in °F, where y = 1-8’(@5 - mtas capt

x: average speed when running 200m .
y: time taken to run 200 m. nverge Pﬂ?ﬂ"l'\bﬁ

x: mass of a solid object made from clay .
y: volume of the same solid object. dlvu{» PNPW'hO“
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Graph ........... 2 ..............
Graph .......... 5 ...............
Graph ........... 1 ...............
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2 The graph shows a household’s average daily electricity usage, in kilowatt hours (kWh).

-~

Average
daily
electricity S S R S S S S S S S S SN S S S N S N N S
usage(kWh) ...... ...... ...... ...... ...... P ...... ...... ...... 444444 444444 444444 ..... 444444 ...... ...... b

_\/\ 2021 2022 Jan Apr Jul Oct 2024
—” 2023 2023 2023 2023
1yedr ™~ menth
Give two different reasons why this graph is misleading.
Reason 1: ... The......Iavizontod . Seale. .. a8...n0t. . Uneoure. oo,
Reason2: .. Thare .. i8....no... Seade . om.. yeehead ok, ..
.................................................................................................................................................... [2]
3  The word MATHEMATICS is spelt using tiles.
The tiles are put into an empty bag.
One at a time, 99 children each take a tile at random from the bag.
They record the letter and then put the tile back in the bag.
Work out how many times the letter M is expected to be taken from the bag.
plm) x 99
2
— x 99 = I8
n
........................................ ' 8 [3]
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4 1cm on a map represents 150km in real life.

(a) Below is part of the map showing City A and City B.

Scale: 1cm represents 150 km

—’——
————
—‘——
————
—’——

Heidi is planning to walk from City A to City B for charity.

Heidi measures the straight-line distance on the map from City A to City B accurately as 5¢cm.

Heidi says she will walk from City A to City B at an average speed of 2.5km/h for 10 hours
per day.

(i) Use this information to work out how many days Heidi needs to complete the walk from
City A to City B.

D D 1em = 1SOkm
T= S
ST X150
D= 750kwm Sem x 150 = 750 km
€z 2.5km/n
T = 300 hours
D"‘G‘ : 300 =10
= 30 B0 B 30, days [4]

(i) Explain why the information used in part (i) is likely to give an underestimate for the
number of days Heidi needs to complete the walk.

(b) Yoshi writes the scale of the map, 1cm represents 150 km, as the ratio 1 : 150.
em m

ISOkm X (000 = 150,000m
IS0, 600w x 100 = |S,000,600
am

Explain Yoshi’s error and write the scale correctly in the form 1 : n.

© OCR 2024
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5

The diagram shows a regular pentagon made using ten congruent right-angled triangles.
The length of one side of the pentagon is 12cm.

Not to scale

H

(@) Show that the area of the pentagon is 247.75 cm2, correct to 2 decimal places.

s>

1

——-12cm 6emn 0

Area  triangle < “;'b“
0

ton0 = 7
b

ton 36 = T

X= b < tandb
- 2258201523 [heght tnorgle]

Aren = % x 6 x R.25...

s 24.7798 7457 om?

Prao pentogon = 10 x 24.77... = A4T.748...

(b) The regular pentagon is the base of a pyramid.

© OCR 2024

The pyramid has volume 450 cm’.
The perpendicular height of the pyramid is hcm.

Calculate the value of h.

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

4so = %x 247.75 x h

h yso
1
— .7
3:<2H7 S

n

S.4u44906 896
~ S.45 (i)

(b) h= S.49

360° > 10: 36°

[6]

247, 715em®
(24p)

Turn over
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A=2x3x7° 2%3%7!7

B=2>x7

2x3xgx7

Find the lowest common multiple (LCM) of A and B.
Give your answer as an ordinary number.

Hee = 2% 7= 1%

Im-= I} x 3 x7x2x2

= 1176

(a)

(@) Two numbers, A and B, are written as the product of their prime factors.

(b) A number, R, is written as the product of its prime factors.

© OCR 2024

R=7x 3% 5x k, where kis a prime number.

The highest common factor (HCF) of R and another number, P, is 26.

Find the value of k.

HCF = 26

(b)

\
z/ 13
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Two bags of fruit contain only apples and bananas.
In bag X, the ratio of apples to bananasis 5: 7.

5 .
In bag Y, — of the fruit are apples.
9012 PP Bag ¥ A: B
7

(a) Finley says
Bag X and bag Y contain the same number of apples.

Tick the correct statement.

Finley is definitely correct

V4 Finley might be correct, or might not be correct

Finley is definitely not correct

Show how you decided.

24 7 12=2 ﬂLtofne“z
2x5z \D apples 1x7 = 14 banoned S: 7
coThare . cowid. b ohy. aukdpl. oy 12 posks

............................................................................................................................................. [3]
(b) Finley adds 4 apples to bag X.
The ratio of apples to bananas is now 11 : 14.
How many bananas are in bag X?
Bag x AR:B =5:7
A: B A:B
Sx+y: Tx ) s
Sx+ Y e e = 7(8) = s6
Tx %
(5 +4) = (%)
702 +Sb = T7x
-70% -70¢
S6 = Tx .
=1
217 ' 56
gzx (D) e [3]
Turn over
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(@) Complete this table for y = X — 3%

X -2

—1

0

1

2

3 4

y -20

-4

0

-2

4

0 16

(b) Draw the graph of y = X° — 3x* for values of x from 2 to 4.

\ 3 = (-1\2 = 3"‘()1

/N
20

Ny= G)r-20) @

—

an

—
N

|

%

—20

Give your answer to 1 decimal place.

3.35

© OCR 2024

= 3.4 (i1dp)

=Y

c) Use the graph to solve the equation X -3 =5,
(c)

Draw y=S

><V y

[3]
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The diagram shows a shaded sector inside a parallelogram.
The sector has an angle of 30°.

The parallelogram, ABCD, has length BC =20cm and AB = 12cm.
The perpendicular distance between BC and AD is 6cm.

base
B™ 20cm - .
hetght
12cm cam ¥ 9
/ Not to scale
A 30 |
D
(@) Show that the area of the sector is 37.7 cm2, correct to 3 significant figures. [3]
Area sector = x Tre r=12
360
< 30 2
x 1w (12)
360
= 120
= 37.499184

~ 37.7 em? (3s})

(b) Work out the percentage of the parallelogram that is not shaded.

Prea por sldetogqram = bxh
20 x b
120 em

2

120 ~ 37.694...
82.320088¢16 em?

Areo not shaded

81.30...
120

68.6840T34b
68.6 7. (3s()

X 100

N

© OCR 2024 Turn over
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10 Eight consecutive numbers are written in ascending order in this grid, starting from the top and
working left to right.

Start *
top half __,f-"'
bottom half | <=2 ----1 -,
0’ End

5
6 7 8
top half
bottom half
9 10 11
12

Show that for Kareem’s grid, the sum of the numbers in the top half of the grid is 16 less
than the sum of the numbers in the bottom half of the grid. [1]

S5+6 +7 +8 = 26 [Top hety]

q+10 +1 +12 = 42 (bothm hatg )

42 - 26 = |6

© OCR 2024
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(b) Use algebra to prove that for any set of eight consecutive numbers written in this grid in the
same way, the sum of the numbers in the top half of the grid is 16 less than the sum of the
numbers in the bottom half of the grid. [5]

[Top 5\04{. ]

(gba'bm ‘\a\{,]
s 4n +22

NeYy + NneS + nib ¢ Nt =

(gn + 22) = (4n+ 6) = 16

o Turn over
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11 Jack travels to work each day by train.
He records whether

. the train is on time or late
. there are seats available or no seats available.

Jack’s results are shown on this partly completed frequency tree.

13+6

Seats
available

No seats
available

Seats
available

No seats
S ¢y available

(a) Find the relative frequency of there being no seats available on Jack’s train journey.
6+4 10
28 28

(b) Jack says

If the train is late, travellers are less likely to find seats available than if the train was
on time.

. s - -
Late, available = 5 = O.S
Does Jack’s data suggest he is correct?
Show how you decide. On tima, avoilable = :_3. = 0.68%...
...................... Yes. . ... . because ... 0:5. .18 less than  0.68%..

© OCR 2024
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12 The region R is shown on this grid.

N4=——

The region R is defined by three inequalities.
The first inequality is given below.

Complete the second inequality and write down the third inequality needed to define region R.

y=0
2y....><.....3x+6 £ 2(2) 3(V)+ré
< 1
X L2 l > " [3]

© OCR 2024 Turn over
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13 A group of students record the time taken to travel to school.
All students in the group took less than an hour to travel to school.
Some of their results are recorded on this histogram.

A
3.2
3
Frequency 0
density X X &
2 /
O X\
10 [
16 |1 3
1 L3
0 10 20 30 40 50 60

Travel time (minutes)

16 students took less than 5 minutes to travel to school.

(a) How many students took less than 20 minutes to travel to school?

F FD-L
cw FD ey
= |b 16 + 10 + 14 = 4O

—

S
< 3.2

(@) H'O students [4]
(b) 9 students took between 30 and 45 minutes to travel to school.

Add these students’ results to the histogram. [2]

F

FD = cw
q
Is

0.6

© OCR 2024
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14 The sketch shows the coordinate axes and the point (0, 10).

Ya
Not to scale

10

O 6%

The distance from the point (0, 10) to a point (12, t) is 12.5 units.
A Y X1 Y2

Work out the two possible values of .

You must show your working and you may use the sketch to help.

Distance = J(-"C;-ﬁ‘..)z + (}j;-'ﬁt\t

12.5 = J(12.0)* + (¢-10)%

2
156.26 = 122 + (¢ -10)

2
156.25 = %% + (:-10)
-4y - 144

12.25 = (+-10)"
12.25 = (£-10)(¢-10)
12.28 = ti-10t -10t +100

12.26= *-1206¢ + 100
-12.25 ~12.25

0= t*- 20t + 87.7S

+ I 2. az|
] ~b = b%-hat bz-20

tl

a0 c=81.15
= =(-20) * J(-20)%- 4 (1)(872.75)
2(1)
= 13.5 ond 6.5 t=..13.9..... and

© OCR 2024
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15 yis inversely proportional to X
y =4 when x=12.

Find a formula linking x and y.

l
'y
X

J= a8

L
k= (12)}

K
k= 1928
k= 6912

6912
J*= =3

6212
................ y= et Bl
7 L
16 Write%in the form kx". J_x' =2 X 2
X 15
Qx’ x 2x 2 I8z 2 . 1
= = ax 2
3x* 3x'
7
...................... 63!‘- [4]

© OCR 2024



17

17 (a) Without using a calculator, show that 0.18 can be written as i

[3]
X = OI%
ox = 1.8i
1I00x = Ig.ié
100x - x = 992
12.1¢8 -~ 0.i¢ = 18
99 = 18
+99 =19
18 2
X=2799 - 1
(b) Explain how P 0.18 can be used to find 10 as a decimal and write down its value.
2 1o » .
_________ n x5 5. _.so OI8 xS =o0d0 .
........................................................................................................... 10_ @90 . 2]
11

© OCR 2024

Turn over



18
18 The diagram shows two triangles ABC and ADC.

Not to scale

Angle ABC =60°, angle ACB = 20° and angle ACD = 55°.
AB =8cm and DC = 6¢cm.

Calculate length AD.
You must show your working.

a b
Cine rule SmA - sinB
AacC e

gin 60 on 20

AC = 8 x ¢nbO
sn 20

= 920.2567W\04 cwm

Cosine Rule a2 = btie? -2bc cos A
AD? = (20.25..)* + (&)*- 2(20.25..)(6) eos 55

AD" = 306.9090783

r
AD = 17.5188206Q4 cm
=~ 17.5um

© OCR 2024



19

19 The diagram shows a circle with centre (0, 0) and a tangent at (12, —5).
The tangent at (12, —5) crosses the x-axis at (p, 0).

/N

Not to scale

(0. b)

><V y

(12, -5)

Find the exact value of p.
You must show your working.

Grodart o rudios  (0,0) and (i2,-5)

AMrv Yo A2 Y
M= Ya-U
xpz"m\
= ~§-0
12-0 'Eqmw‘v\z o -lzv?;n'\'
- e - .'_——
- % - 51 S (;o;)
\
a 0= T g
Grodint of targent = S 64 12,
a:m&.-\-c S =8
ys -'—1-::c-tc (12.-5) 169 = 2=
% - 168 _ o
Sz (2) 69
-5 = luld . P= dZeeeeee [5]
S
-169 _,
S - Turn over for Question 20

© OCR 2024 Turn over



20
20 Write as a single fraction in its simplest form.

x2—49
x+7)(x—=3)

x*-4q
-

(x +7)(x -7)

END OF QUESTION PAPER
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