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1 (a) Write down an odd number between 10 and 20.

|11 isodd asitendsinal, 3,5, 7 or 9. 0dd numbers are not divisible by 2|

(@) oo L [1]
(b) Write down two cube numbers less than 10.
[1°= 1 and 2° = 8 so both 1 and 8 are cube numbers|
®) Lo and .o...... 8 o, 2]
2 Point Ais shown on this grid.
y
A
......... 4_~
A
........ .3_
...................... 78 RSO OO SOV SOVUOOS SUUOTNS
...................... A
I T I 1 T 1 1 T T L) >X
5 4 3 2 10 1 2 3 4 5
....................................... -1_
..................................... -2_)(
.................................... PSS O NS S S
..................................... —4_
(@) Write down the coordinates of point A.
@ (o . # ............ e 3 . ) [1]
(b) Plot point B on the grid at (2, 2) [x-coordinate|  |y-coordinate] 14,

[Across to 2 then down to -2
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3 Reflect the trapezium in the mirror line.

mirror line

Reflecting each corner by counting the jumps to the mirror line then [2]
doing the same number on the other side. Then connecting the corners

4 Here is a list of numbers.
34 42 17 26 34 12 27

(@) Write down the mode.

|34 appears 2 times. This is more than any other numberl

(b) A student says,
The median is 26 as it is the middle number.

Explain why the student is not correct.

The numbers were not put in order

© OCR 2025 Turn over
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5 The pie chart shows the proportion of games won by a sports team.

Won

Drawn 1

Lost

(@) The sports team won 9 games.

Work out how many games the sports team played.

9 x 4 «— 1/4 of the games were won. So multiplying the 9 games
won by 4 undoes the 1/4 and finds the total games played

(b) The ratio of the number of games drawn by the sports team to the number of games lost by
the sports teamwas 2 : 1.

Complete the pie chart above. [2]

There are 360° in total in the pie chart. Subtracting
360 -90 “the known 90° finds that there are 270° left

2 + 1 = 3 parts in total in the ratio, which are represented by 270°.
270 + 3 «—{So dividing the 270° by 3 finds that 1 part of the ratio is worth 90°.
This must be the angle for games lost as this is 1 part of the ratio

|Drawing a 90° angle for lost. The rest of the pie chart must be for drawnl

© OCR 2025
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6 The scale drawing shows the positions of ship A and ship B.

Scale: 1cm represents 6 km

North

|Measured using a rulerl

A
) /
O
O,

75° measured using a protractorl

%G North

5.5 cm measured using a ruler

(a) Find the actual distance between ship A and ship B.

7% 6 Multiplying the 7 cm measured on the scale drawing by the 6 km
each cm represents finds that the actual distance is 42 km

(a) 42 km [2]

(b) Ship Cis 33km from ship B on a bearing of 285°.

On the scale drawing, mark and label the position of ship C with a cross.
. Dividing the 33 km by the 6 km which is represented by each
33+6=55 cm finds that the distance on the scale drawing is 5.5 cm
There are 360° around a point. Subtracting the 285°
360 - 285 = 75 <«clockwise from north (which is the bearing of 285°) from
360° finds that the angle is 75° anticlockwise from north at B
Turn over
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7 (@) Simplify.

() axaxaxaxaxaxa

|7 lots of a multiplied together is a to the power of 7|

(i) 4bx5b°

The multiplication can be done in any order. So doing the
4 x 5 first to get 20. Then b x b*=b' x b’ =b'"? = b’

(b) Solve.

6k—3 =177

6k = 180 «—Adding 3 to both sides eliminates the -3 on the left and gets the k term on its own

|Dividing both sides by 6 eliminates the 6 on the left and gets k on its ownl

8 Write a number in each box to make each statement true.

Subtracting 12 from both sides eliminates
@@ |-27| + 12 = —15 <the 12 on the left and gets the unknown [1]
number on its own. -15 - 12 = -27

5 5
) —— x 2 = — «—]
(b) 7

14

Dividing both sides by 2 eliminates the x2 on the
left and gets the fraction on its own. 5/7 + 2 = 5/14 [1]

© OCR 2025
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9 (a) Here are all the factors of a number, A.
1 2 3 5 6 10 15 30

(i) Write down the value of A.

Every whole number has itself as a factor (as every
whole number is divisible by itself). So if the
greatest factor is 30, the value of A must be 30 (a)(i) 30 [1]

(ii) Here is a number, B, written as the product of its prime factors.
B=3x5x7

Find the highest common factor (HCF) of A and B.

2 x 3 x 5 «+{Using the calculator to express 30 as a product of its prime factors|

The highest common factor is the lowest power of each prime factor in both lists multiplied
3 x 5 «———together. There are no 2s in B so this is the lower power of the 2s. Both have 3 as the
lowest. Both have 5 as the lowest. There are no 7s in A so this is the lowest power of the 7s

Newer Casio calculators can work out the HCF of
two numbers without having to do this method (ii) 15 2]

(b) Find a number between 150 and 200 which has factors 7 and 8.

2’ <—|Expressing 8 as a product of its prime factors using the calculatorl

7 is already prime. Multiplying the highest power of each prime factor

3 ¢
7x2 in 7 and 2’ finds that the lowest common multiple of 7 and 8 is 56

[Newer Casio calculators can work out the LCM of two numbers without having to do this method|

Counting in 56s until a number is found which is between 150

56,112,168 4_and 200 as multiples of 56 will have both 7 and 8 as factors

10 Write the following numbers in order of size, smallest first.

7 360
o 0.3685 1000

36.84% 36.85% 36.00% 36.80%
t ¥ t

Multiplying any fraction or decimal by 100 converts them to percentages. Writing
them all as percentages to 2 decimal places to make them easier to compare

360 /

36.8%

smallest

© OCR 2025 Turn over
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11 Here is a list of three numbers.

8 15 10

A fourth number is added to the list.
The mean of the four numbers is 13.

Work out the fourth number.

t Mean = total + number, where total is the total of all four numbers and

&
<

m n number is the number of numbers. Writing this as a formula triangle

Covering t in the formula triangle finds that total = mean x number. So multiplying

<—
13 x4 the mean of 13 by the 4 numbers finds that the total of the four numbers is 52

Subtracting the known numbers from the total

52-8-15-10 “of 52 find that the missing fourth number is 19

........................... 19 i 3]
12 (a) Use the formula
v=u+at
to find the final velocity, when:
e theinitial velocity is 8m/s
*  the acceleration is 6.5m/s’
* thetimeis 14 seconds.
Substituting the known values into the formula. u is
v=8+65x14 the initial velocity. a is the acceleration. t is the time
v is the final velocity so the right side can be
typed into the calculator to get the final velocity
2 N 99 mis [2]
(b) Use the formula
1
p 5 q

to find the value of g when p =39 and r=6.

1

39 = 5 xax 6 <+—{Substituting the known values into the formulal
39 — : — : :
7 - q «—{Dividing both sides by 1/2 x 6 eliminates them on the right and gets q on its own|
—x6
2

© OCR 2025
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13 Afood stall only sells burgers and hotdogs.
Each burger or hotdog is sold either with onions or with no onions.

The frequency tree below shows that one day a total of 270 burgers and hotdogs were sold.

With onions

Burger
No onions

With onions
Hotdog

No onions

(a) g of the food sold on that day were burgers.

Complete the frequency tree. [4]

g x 270 <—|Multip|ying the 5/9 by the 270 finds that there were 150 burgersl

270 -150 <—|Subtracting the 150 burgers from the 270 total finds that there were 120 hotdogsl

150 - 61 «—{This finds that there were 89 burgers with no onions|

120 - 47 <—|This finds that there were 73 hotdogs with no onionsl

(b) Show that 40% of the food sold on that day were with onions. [2]

Adding the 61 burgers with onions and the 47 hotdogs
with onions finds that 108 items of food had onions

108 < 100 = 40 < Putting the 108 over the total 270 expresses the fraction of the food
270 h that had onions. Multiplying this by 100 converts it to a percentage
©OCR 2025 Turn over
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14 A 1.5 litre carton of orange juice costs £1.30.

Gabi has £10 to

spend on orange juice and buys the maximum possible number of cartons.

Each day Gabi drinks 350 millilitres of the orange juice she has just bought.

Work out how many days the orange juice will last Gabi.
You must show your working.

10 + 1.30 «—

Dividing the £10 by the £1.30 and rounding down the result (as rounding
up would result in too many) finds that 7 cartons can be bought

1.5 x 1000 x 7 <

1 litre = 1000 millilitres. So multiplying the 1.5 litres by 1000
converts it to millilitres. Multiplying this by the 7 cartons which
can be bought finds that there is 10500 millilitres in total

10500 = 350 «—

Dividing the 10500 millilitres in total by the 350
millilitres each day finds that the juice will last 30 days

© OCR 2025
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15 For each graph below, select its possible equation from this list.

A x=4 B y=4 C y=x
2 1 3
D y=x E y=x F y=x
Increasing x reduces y as
Write the letter of the equation beneath each graph. dividing by more makes it less
y y
A A
5 > X 5 > X
A E
............... yor
[2]

All the x-coordinates could be 4
so the equation could be x = 4

16 Write down the inequality shown on this number line.

The arrow goes to the right so x is greater.
It can be equal as the circle is shaded in

© OCR 2025 Turn over
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17 (a) Vector ais drawn on this grid.

Write vector a as a column vector.

3 to the left is -3 in the x-direction.
4 down is -4 in the y-direction

X-component—» -

> -4
L) TR [2]

(b) Work out.
2 3
4) -1

+

2+3 <—|Adding the x-components to find that the x-component of the result is 5|

4+ -1 <—|Adding the y-components to find that the y-component of the result is 3|

ra-ld
© PA=[,

Work out 3%.

3x2 <—|I\/|u|tip|ying the 3 by the x-component finds that the x-component of the result is 6|

3 x4 <—|I\/|u|tip|ying the 3 by the y-component finds that the y-component of the result is 12|

© OCR 2025
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18 Calculate.

45 36
—+—

18 242

Give your answer correct to 3 significant figures.

Typing it into the calculator exactly as it is above
gives 51.25, which is 51.3 to 3 significant figures

513 .......................... [2]
19 The ratio 40 grams to 1 kilogram can be written in the form 1 : n.
Find the value of n.
. 1 kilogram = 1000 grams. So the ratio is 40 : 1000.
1000 = 40 < Dividing both sides by 40 gets 1 on the left
D= oo 23 2]
20 Complete each statement by writing the missing power in the box.
310 6 <—|(ax)y = a”. So multiplying the 2 and 3|
@ (4°)c = 4 [1]
1 To the power of -1 means to do the reciprocal. 1/4 is the
(b) l _ 4 reciprocal of 4. Reciprocal means '1 over', or flip the fraction (]
4
© OCR 2025
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21 (a) Describe the correlation shown in each of these scatter diagrams.

A A A
X X X X
x X X X X o X
X X
X X X X X
x xX % x x
x X x x
X X
Negative None Positive
[2]
(b) Atheatre records the number of seats sold and the profit made for 10 performances.
The scatter diagram shows these results.
A
200
X
/‘
150 /
P X
//
4
Profit (£) 100 Y /
/
3 ,l
50 /
. x x
This scale L, /
goes up in 10s %
0 >
100 150 200 250 300 350 400
Number of seats sold
By drawing a line of best fit, estimate the profit made when 250 seats are sold.
Drawing a line of best fit using a clear ruler. Drawing in the same direction as the trend of the
points and trying to get the same number of points above and below the line. Reading up from
250 to the line and across to the profit to estimate the profit. To the nearest half a box, it is £85
0 N = = S 2]

© OCR 2025
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22 £8000 is invested at a rate of r% per year simple interest.
After 7 years the value of the investment is £10 352.

Find the value of r.

Subtracting the original £8000 from the

10352 - 8000 “7|£10352 finds that the total interest was £2352

As it is simple interest, the interest is the same every year. So dividing the

2352 =7 total interest by the 7 years finds that the interest was £336 every year

Putting the £336 interest each year over the original £8000 expresses the
fraction it increases each year. Multiplying this by 100 convert s it to a percentage

336

2000 > 100 «—

[Both sides are equivalent. It is true for all values of x|
X

23 (a) For each of the algebraic statements below decide whether it is an equation or an identity.

v
[Only true for some values of x. Can be solved| .

(x—1)(x—2) =12 IS N coovvvee Equation .
(Xx—1)(x— 2)v:\x2 _3x+42 T T dentity .
|Expanding this gives the same as the right| _

X =3x+10 iSan ...ccceveeeeenn. Equatlo e

(b) A straight line is parallel to y = 3x and passes through the point (2, 11).

Find the equation of the line in the form y = mx+c.

The general equation of a straight line is y = mx + ¢, where m is the gradient and c
11 = 3(2) + ¢ «is the y-intercept. The gradient of y = 3x is 3, so the gradient of the line parallel to
this must also have gradient of 3. Substituting in the x and y-coordinate of (2, 11)

c = 5 «———{Subtracting 3(2) from both sides gets x on its own|

It is parallel so has the same gradient of 3, so mis 3.c = 5|

© OCR 2025 Turn over
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24 Here is a right-angled triangle.

7.2¢cm

|

Not to scale
45cm

Use trigonometry to work out the value of x.

4 / / Using right-angled trigonometry. Ticking O as the 7.2 cm is
S H CAH T A < the opposite. Ticking A as the 4.5 cm is the adjacent. There are
two ticks on the TOA formula triangle so this one can be used

7.2
tanx = — <—|Cover|ng tin the TOA formula triangle finds that tan of the angle = opp05|te/adjacent|

.-'-\

Doing the inverse tan of both sides eliminates tan on
the left and gets x on its own. tan™(7.2/4.5) = 57.9..

25 Atown council are going to do a survey on how people travel to work or school and for how long
they travel.

One day their interviewer stands outside the town railway station and chooses 20 people at
random to form their sample.

Make three different criticisms or suggestions for improving the council’s method for selecting
their sample.

People outsides of the town railway station are more likely to be
--------------------------------- using train. There are other methods of travel such as walking or bus|-«------

© OCR 2025
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26 There are 483 counters in a bag.
The counters are blue, red or yellow.

The ratio of blue counters to red counters is 1:5.
The ratio of red counters to yellow counters is 4:9.

Work out the number of red counters in the bag.

B R Y Writing the ratios of blue, red and yellow above each other. Red is in common to both
1 5 o« ratios so they can be combined by making the number of parts for red the same.

4 9 Multiplying both sides of the 1 : 5 ratio by 4 and multiplying both sides of the 4 : 9 ratio
4 20 45 by 5 gets 20 parts for red in both so that they can be written as one combined ratio

4 +20 + 45 <—|Adding the numbers of parts in the combined ratio finds that it has a total of 69 partsl

The total 69 parts represents the total 483 counters. So dividing the 483

483 = 69 counters by the 69 parts finds that 1 part of the ratio is worth 7 counters

Multiplying the value of 1 part of the ratio by the 20 parts

7 x20 <—representing red finds that there are 140 red counters

© OCR 2025 Turn over
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27 It takes 36 hours for 7 people to paint a fence.
Assume that all people paint at the same rate.

How long would it take 15 people to paint the same fence?
Give your answer in hours and minutes.

36 x7 <—|Multip|ying the 36 hours by the 7 people finds that there is 252 hours worth of work to do|

252 =15 <—|Dividing the 252 hours worth of work by the 15 people finds that it will take 16.8 hoursl

Formatting the 16.8 hours as a sexagesimal on the calculator
gives 16°48'0", which can be read as 16 hours and 48 minutes

...... 1 6 hours 48 minutes [4]

© OCR 2025
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28 The shaded shape below is made from a right-angled triangle, ABC, and a semicircle. The length
of AB is 20cm and the diameter of the semicircle, BC, is of length 12cm.

A

Not to scale

20cm

Calculate the perimeter of the shaded shape.
You must show your working.

) 2 A2 Using Pythagoras' theorem in the right-angled triangle ABC to work out
200+ 127 =AC AC. a’ + b’ = ¢, where a and b are the shorter sides and c is the longest side

AC = [544 «————|Square rooting both sides finds AC|

mx 12 Circumference = i x diameter. Dividing this by 2 as
2 arc BC is half of the circumference of the full circle

6m + [544 + 20 «—1Adding all the outside sides: arc BC, AC and AB|

Turn over for question 29
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29 (a) Write 0.0037 in standard form.

20

Multiplying 0.0037 by ten 3 times gives 3.7, which is at least 1 and less than
10. Multiplying 3.7 by 10 means to divide by ten 3 times so keeps it equal

@) 3.7 x 10°

(b) A country consists of a south island and a north island.
The table below shows the population and area of each island in June 2023.

Population Area (kmz)
South island 12x10° 15%x10°
North island 4.0x10° 11%10°

Work out the overall population density of the country in June 2023.

12 % 10° + 4.0 x 10° People per km? means to divide the number of people (population) by
- ' <«—the area in km’. Adding the two populations gives the total population of
the country and adding the two areas gives the total area of the country

15x 10"+ 1.1 x 10°

(b) 20 ............. people per km® [4]
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