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1 Afair four-sided dice is numbered 3, 4, 5 and 6.
The dice is rolled twice and the two scores are multiplied together.

(a) Complete the table to show all the possible outcomes.

First roll
X 3 4 5 6
3 9 12 15 18
rSO?ICO”d 4 [ 12 [ 16| 20 | 24
3x3=9
5 15 20 30
25 5x5=25
6 18 24 30 36 6x6=36
1]
(b) Find the probability that the outcome is a multiple of 8.
The outcomes which are multiples of 8 are highlighted L, 3
in green. This is 3 out of the 16 possible outcomes (B) e, L6 . [2]
2 Triangle T is drawn on a coordinate grid.
........................................................ -5_
......................................................... -6_
Translate triangle T by vector (_3 ) Movi.ng the triangle 3in thg x—d.irection (3 to 2]
2 the right) and -2 in the y-direction (2 down)
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3 (a) The price of a laptop is reduced in a January sale from £450 to £382.50.

Work out the percentage reduction in the price of the laptop.

450 - 382.50 «—{Subtracting the £382.50 from the original £450 finds that the reduction is £67.50]

67.50 « 100 <« Putting the £67.50 reduction over the original 450 expresses the reduction as a fraction
450 of the original price. Multiplying this by 100 converts the fraction to a percentage

(@) oo 1 % [3]

(b) The graph shows the price of the laptop in the months before the January sale.

A
450
/
N
N
Price of
laptop (£) \
382.50
>
Jun Jul Aug Sep Oct Nov Dec Jan
Month
Explain why this graph is misleading.
Vertical axis does not start at O e
This could be misleading as it looks like there is a huge drop [1]
................. in price from December to January, but it is only a 15% drop| ™"
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4  The diagram shows a prism of length 8cm.
The cross-section of the prism is a right-angled triangle.

Plan view

l

_____________________

3cm

4cm

S S S Y

[2]

Only the highlighted rectangle is visible for the plan (the view from above). It
will appear 8 cm long and 4 cm wide (not all the 5 cm is visible as it is slanted)

© OCR 2025
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5 Ateacher asks their class which of the following values is the smallest.

-1 -3

2 4 2

10
One student says
27 is the smallest because 2 is smaller than 4 and 10.

Explain the error made by the student in their reasoning and write down the smallest value.

1 1 1 «|Putting each into the calculator and giving them as fractions. As they all have
2 64 100 the same numerator, the largest denominator makes the number the smallest

6 Akitchen has space for a fridge.
(@) The width, w, of the space is 70cm, correct to the nearest centimetre.

Complete the error interval for the width, w.

Adding and subtracting half of what it is correct to

kthe nearest (1 cm) finds the upper and lower bound

70 +

N =

Lower bound Upper bound
(@) 69.5 <w< 70.5 12]

(b) Afridge is advertised as having a width of 69.5cm, correct to 1 decimal place.

Show that this fridge may not fit in the space. [2]

605 + O_l Adding half of what it is correct to the nearest (0.1 cm as it is correct to 1
' 2 decimal place) finds the upper bound for the width of the fridge is 69.55 cm

6954 > 69 5 «The width of the fridge must be less than the upper bound of 69.55 cm so
' ‘ could be 69.54 cm, which is greater than the lower bound of the space 69.5 cm

© OCR 2025 Turn over
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7 Each member of a tennis club is classed as a junior, an adult or a senior.
*  16% of the members are seniors.

*  The ratio of the number of juniors to the number of adults is 9 : 5.
*  There are 95 more juniors than seniors.

Work out the total number of members of the tennis club.
You must show your working.

Subtracting the 169 who are seniors from the
full 1009 finds that 84% are juniors or seniors

100 - 16 «—

9 + 5 = 14 parts in total in the ratio, which represent the 84% who are juniors or

84 = 14 seniors. So dividing the 84% by the 14 parts finds that 1 part of the ratio is worth 6%

Multiplying the value of 1 part of the ratio by the 9 parts which

4—
6 %9 represent the juniors finds that 549% of the members are juniors

Subtracting the 16% seniors from the 549 juniors finds
that there is 38% more for the juniors than seniors

54 - 16 «—

95 + 38 «—{The 95 is represented by 38%. Dividing the 95 by 38 finds that 19 of the members is 2.5

2.5 x 100 4—|Mu|tip|ying the value of 19 by 100 finds that 100% of the members is 250|

.CG Maths.
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8 Construct the perpendicular from the point P to the line AB.
Show all of your construction lines.

[2]

Using a compass, scribe two arcs on line AB from point P (shown in orange).

Using a compass, scribe arcs from both of the orange arcs on AB (shown in pink).

Using a ruler, draw a straight line from P to where the two pink arcs meet (shown in blue)

© OCR 2025 Turn over

.CG Maths.



9 (a) Solve.

8x—11=6x+3

2x - 11 = 3 <«{Subtracting 6x from both sides to get all the x on the same side|

2x = 14 «——]Adding 11 to both sides to eliminate the -11 and get the x term on its own

|Dividing both sides by 2 gets x on its own|

(b) Solve by factorising.

x> +15x— 16 =

0

(x+16)(x-1) =0 <«

Factorised by finding two numbers which add to the 15 and multiply to
the -16. 16 and -1 do this. Putting these two numbers in brackets with x

© OCR 2025
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10 The diagram shows a sphere with radius 3cm and a cube with side length xcm.

xcm

,/):cm

xcm

The surface area of the sphere is equal to the surface area of the cube.

Work out the side length, xcm, of the cube.
You must show your working.

[The surface area, A, of a sphere with radius ris A = 47rr2.]

Substituting the radius of 3 cm into the formula for the surface area of the sphere
41 x 37 = 6x” «expresses the surface area of the sphere. This must be equal to the surface area of the
cube, which is 6x° as area of square = length’ and there are 6 square faces on the surface

61 = X’ <—|Dividing both sides by 6 gets x* on its ovvnl

|Square rooting both sides gets x on its own|

© OCR 2025 Turn over
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11 Amit invests some money at a rate of 4% per year compound interest.
After 2 years the value of Amit’s investment is £1352.

Work out how much money Amit invested.

4y Using the compound interest formula. P is the principal
P(l " 100) = 1352 «amount, which is how much was originally invested

[Dividing both sides by (1 + 4/100) gets P on its own|

© OCR 2025
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12 You may use these kinematics formulae to answer this question.

v=u-+at

s= ul‘Jriat2
2

where a is the constant acceleration, u is the initial velocity, v is the final velocity, s is the
displacement and t is the time taken.

A particle has an initial velocity of 2m/s.
After 6 seconds the particle has a velocity of 11 m/s.
The particle had constant acceleration.

Work out the distance the particle has travelled in the 6 seconds.

11 = 2 + a x 6 «{Substituting the known values into the 1st formulal

6a = 9 «———a x 6 = 6a. Subtracting 2 from both sides gets the a term on its own|

a=15 <—|Dividing both sides by 6 gets a on its own. So the acceleration is 1.5 m/52|

s=2x6+ % x 1.5 x 67 «—{Substituting the known values into the 2nd formulal

|s, the displacement, gives the distance|

N

© OCR 2025 Turn over
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13 The diagram shows two similar triangles, AEB and ADC.

D
Not to scale

17.5¢cm

5cm

8cm

AB =8cm, BE =5cm and CD = 17.5¢cm

Work out the length of BC.

175+ 5 «

(what all the sides are multiplied by from the smaller triangle to the larger triangle) is 3.5

DC is the longer version of EB. So dividing the 17.5 cm by the 5 cm finds that the scale factor

35x8 <—|I\/Iultip|ying the scale factor by AB finds that AC is 28 cml

28 - 8 «——{Subtracting AB from AC finds BC|

14 16807 =7".

Write 16 807 200 000 as a product of its prime factors.

|The number is too big for the calculator to give as a product of prime factorsl

7° x 10° «——16807 is multiplied by 10 6 times to get the 16807000000|

10=2x5 <—|Using the calculator to express 10 as a product of its prime factorsl

[77x (2 x 5)° =77 x2°x 5°=2° x 57 x 7]

.CG Maths.
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15 A packet of 6 pens contains 4 red pens and 2 blue pens.

A pen is taken at random from the packet and is not replaced.
A second pen is then taken at random from the packet.

(a) Complete the tree diagram.

First pen Second pen There is one fewer pen for the second
pen so the denominator decreases to
5 as there are now 5 pens in total

3 -
5 Red
i Red
6
Blue
Red
2
6 Blue
1 Blue
If a red pen is taken first, there are only 3 red pens left. e
If a blue pen is taken first, there is only 1 blue pen left [2]
(b) Find the probability of taking two pens of the same colour.
4 3 2 1 Red AND red OR blue AND blue. AND means to multiply
— X =+ = x = <«
6 5 6 § the probabilities. OR means to add the probabilities
e
1) T 1S [3]
©OCR 2025 Turn over
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16 (a) On the axes below, sketch the graph y =-x.

y
Using table mode on the calculator. Define f(x) = -x*.| 4
Start: -5. End: 5. Step: 1. This gives a table of values
which can be used to visualise the graph
» X
@)

[2]
(b) Write down a possible equation for the graph sketched below.
y
A
@] > X
180° 360°
(B) Y= oo, anx [1]

It is probably a trig graph as it repeats and involves degrees. Table mode could
be used to give a table of values for y = sinx, y = cosx and y = tanx. Both sin
and cos curves go up and down with no breaks so it must be the y = tanx

© OCR 2025
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17 Two Year 11 classes, 11G and 11K, record their times for a race.
The box plots show the distribution of the times, in seconds, for each class.

(/8] /sl Ll/tillml .
- g —pid
1G
11K
11 12 13 14 15 16 17 18
Time (seconds)

(a) Write down the percentage of students in 11G who took longer than 14.6 seconds.

[3/4 of the data is above 14.6 seconds|

(a) 75

...................................................... % [1]
(b) Which class, 11G or 11K, was fastest on average?
Include values to support your decision.
Class .... 21K because the median of 11G was 15.5 seconds and the median of
LI WaS 1 SOCOMAS oo
|The medians are highlighted in green. Less time is faster| 2]
© OCR 2025 Turn over
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18 Sasha creates a four-digit passcode.

They use four digits from 0 to 9.
They do not use any digit more than once.

Work out how many of the possible four-digit passcodes are even.

0,1,2,3,4,5,6,7,8, 9 «jListing the digits from O to 9

Using the product rule for counting to find how many possible four-digit
passcodes there can be. After a digit is used, it cannot be used again so there will
be one fewer possible digit. There are 10 possibilities for the 1st digit (it can start
with 0). There are 9 possibilities for the 2nd digit. There are 8 possibilities for the
3rd digit. There are 7 possibilities for the 4th digit. Multiplying the number of
possibilities for each digit finds that there are 5040 possible four-digit codes

10 x99 x 8 x 7 <

5 out of the 10 digits are even so 5/10 of the passcodes will be even.
5040 + 2 «——This is half of them. So dividing the 5040 possible passcodes by 2 finds
that there are 2520 possible four-digit passcodes which are even

© OCR 2025

.CG Maths.




17

19 Shape L is drawn on the grid.

Enlarge shape L with scale factor -2 and centre of enlargement at (-1, 2). [3]

Marking the centre of enlargement. Multiplying the distance in the x-direction and in the
y-direction from the centre to each corner by 2 and doing these distances in the opposite direction.

For example: it is 2 to the left and 3 up from the centre to the highlighted corner. So going 4 to the
right and 6 down from the centre gives the new corner

© OCR 2025 Turn over
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20 A container takes 8 minutes to be filled with water.

The graph shows the rate of flow, in litres per minute, of the water into the container during the
8 minutes.

Not to scale

Rate of flow
(litres per minute)

v

Time (minutes)

(@) Show that 126 litres of water flows into the container between 0.5 minutes and 7.5 minutes.
|
The graph can be treated like a speed-time graph. The rate of flow is the speed

7 %18 = 126 Hand the amount of water is the distance. So the area under the line on the graph is
a the amount of water. From 0.5 minutes to 7.5 minutes the shape under the line is
a rectangle. Area of rectangle = base x height. The base is 7 and the height is 18

(b) Work out the average rate of flow, in litres per minute, of water into the container during the
8 minutes.

The area under the line on the graph is the amount of water. From O minutes to
0.5 minutes the shape under the line is a triangle. From 7.5 minutes to 8 minutes
0.5 x 0.5 x 18 «—the shape under the line is a triangle. Area of triangle = 1/2 x base x height. The
base for both triangles is 0.5 and the height for both triangles is 18. So the area
of each triangle is 4.5, which represents 4.5 litres of water

Adding the 4.5 litres represented by the 1st triangle, the 126 litres
45 + 126 + 4.5 «represented by the rectangle and the 4.5 litres represented by the
last triangle finds that the total amount of water is 135 litres

135+ 8 <—|Litres per minute means to divide the number of litres by the number of minutes

(b) s 169 ............ litres per minute [4]

.CG Maths.
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21 The graph of y =-3x intersects the graph of X +y2 = 70 at two points.

Work out the exact coordinates of the two points.
You must show your working.

(-3x)? «————{Substituting -3x for for y in y’|

x> + 9x’ <—|(—3><)2 = 9x’. Substituting this for y’ in the left side of the 2nd equationl

10x* =70 <—|Collecting like terms and writing the right side of the equationl

Dividing both sides by 10 to get the x* on its own. Then doing the positive and
negative square root of both sides finds the x-coordinates of the intersection

..................................................

|Substituting the x-coordinates into the 1st equation finds the y—coordinatesl

© OCR 2025 Turn over
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22 The diagram shows a square-based pyramid ABCDE.
O is the centre of the base.

E

10.7cm

A

10.7cm

The length of the base
Angle EAO is 67°.

Calculate the length of

is 10.7cm.

AE.

You must show your working.

10.77 + 10.7° = AC* «—

Using Pythagoras' Theorem in the green right-angled triangle to find AC.
a’ + b’ = ¢, where a and b are the shorter sides and c is the longest side

AC = 02898 «—]

Square rooting both sides finds AC|

15.1..+ 2 = 7.5.. «——AQ is half of AC so dividing AC by 2 finds AO|

Using right-angled trigonometry in the green right-angled triangle.
Ticking A as AO is the adjacent. Ticking H as AE is the hypotenuse.
There are two ticks on the CAH formula triangle so this one can be used

v
O A O
SHCHTA Y
7.5..
cosb’/

Covering H in the CAH formula triangle finds
that hypotenuse = adjacent/cos of the angle

© OCR 2025
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23 Anpot of tea is made using boiling water and left to cool.
The temperature, T°C, of the pot of tea after n minutes is given by the formula

n

T=ab .

The graph shows some information about the temperature of the pot of tea.

983 Not to scale

84+4----3

Temperature
(°C)

o
[
v
S

Time (minutes)

Find the value of a and the value of b.

Substituting in the values of T and n from the point highlighted in green.

_ 10
98 = ab 47Anything to the power of O is 1 so it becomes 98 =a x 1,so a = 98

3 3 _ |Substituting in the values of T and n from the point
84 =98 x b+ highlighted in orange. Also substituting a for 98

b>=0.85.. <—|Dividing both sides by 98 gets the b’ on its own|

|Cube rooting both sides finds b|—> b= 0.95

© OCR 2025
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24 (a) Show that the equation X' +3x* = 2x—5= 0 has a solution between x = 1 and x = 2. [3]

Substituting 1 for x in the left side of the equation
gives a negative result which is less than O

1"+ 3(1)*-2(1) - 5= -3 <+

Substituting 2 for x in the left side of the equation
gives a positive result which is greater than O

2°+3(2)-2(2)-5=19 «

Change in sign so there is a solution between x = 1 and x = 2\

As it is a continuous function (there are no breaks in the curve), the line must go through the
y-coordinate of O at some point between x = 1 and x = 2 as it goes from less than O to greater than O

(b) Find this solution correct to 1 decimal place.
You must show calculations to support your answer.

Using table mode on the calculator, define f(x) = x* + 3x* - 2x - 5. For the table range, start: 1, end: 2, step:
0.1. This substitutes all values between x = 1 and x = 2 to 1 decimal place into the left side of the equation.
There is a change in sign between x = 1.2 and x = 1.3 so the solution must be between x = 1.2 and x = 1.3

127+ 3(127)*- 2(1.27) - 5 = -0.09..
1.28%+3(1.28)" - 2(1.28) - 5 = 0.03.. &

Using table mode on the calculator, define f(x) = x* + 3x* - 2x - 5. For the table range, start: 1.2, end: 1.3, step:
0.01. This substitutes all values between x = 1.2 and x = 1.3 to 2 decimal places into the left side of the equation.
There is a change in sign between x = 1.27 and x = 1.28 so the solution must be between x = 1.27 and x = 1.28

[Both 1.27 and 1.28 round to 1.3 to 1 decimal place]

() X= oo L [4]

.CG Maths.
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25 A bag contains only round tiles and square tiles.
Each tile is either black or white.

The ratio of round tiles to square tilesis 3 : 1.
45% of all the tiles are round black tiles.
9% of all the tiles are square white tiles.

Show that the proportion of round tiles that are black is less than the proportion of square tiles

that are black. [6]
B | W . .
Doing a two-way table with the percentages. R stands for round, S stands for square,
R |45 /5 B stands for black and W stands for white. There is 100% in total and dividing this
Sl16| 9 |25 in the ratio 3 : 1 gives 75% and 25%. Subtracting the 9% which are white and
100 square from the 25% which are square finds that 16% are black and square

45 Ao 45/75 expresses the fraction of the round tiles which are
75 x 100 = 60% <«— black. Multiplying this by 100 converts it to a percentage
16 0 16/25 expresses the fraction of the square tiles which are
E x 100 = 649 <« black. Multiplying this by 100 converts it to a percentage

60% of the round tiles are black, which is less

o of <
609 < 64% than the 64% of the square tiles which are black

END OF QUESTION PAPER

© OCR 2025

.CG Maths.



24
EXTRA ANSWER SPACE

If you need extra space use this lined page. You must write the question numbers clearly in the
margin.
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