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1 Work out.
(@) -3.5x4

35
x 4t «—35 x 4 = 14,50 -35 x -4 = --14 which is the same as 14 as the negatives cancel out|

14.0
2

(b) 0.1=0.4

Multiplying both the 0.1 and the 0.4 by 10 gives 1 + 4,
which is an equivalent division. This can be left as a fraction

2  An examination has two parts.
A student scores 10 out of 15 marks on Part 1.
They score 4 out of 10 marks on Part 2.
To pass the examination the student needs to score 54% of the total marks.

Show that the student passes the examination. [3]

10 + 4 = 14 «———Adding the 10 and & marks scored finds that the student scores 14 marks in total|

15 + 10 = 25 «———Adding the 15 and 10 available finds that the total marks is 25|

14

x 4

56

1

14 56 14 out of 25is scored..This is 14/25 as a fraction. Multiplying both the
—— = = = 569 <{numerator and denominator by 4 gives 56/100, which is equivalent to
25 100 56%. The student passes as 56% is more than the 549 needed

© OCR 2025
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3

Triangle A and triangle B are drawn on the coordinate grid.

y
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Describe fully the single transformation that maps triangle A onto triangle B.

Rotation, 90° clockwise, centre (5, 2)

It is the same shape and size but is not the same way up so is a rotation. 90° clockwise [3]
as it is a quarter turn. Centre (5, 2) as this is the centre of the circular motion |77

(a) Solve.

4x <20

|Dividing both sides by 4 gets x on its ownl

2 N XS [1]

(b) Show your solution to part (a) on the number line.

- T T T ? T T T X
1 2 3 4 5 6 7 8 9
Shaded in circle above 5 as it can be equal to 5. [2]
©OCR 2025 An arrow going to the left as x can be less than 5 Turn over
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5 11+2:1§
5 d 4

Find the value of d.

% + 2d—2 = % <—|Subtracting 1 from both sides cancels out the whole numbers from both sidesl
22 3 1 Subtracting 1/5 from both sides cancels out the 1/5
—_— = T - = —]
d 4 5 on the left and gets the term involving d on its own
_ 15 4 <JMultiplying both the numerator and denominator of 3/4 by 5 and multiplying both the
20 20 |numerator and denominator of 1/5 by 4 makes the denominator of both fractions 20

11 .
= «——The numerators can be subtracted and the denominator stays the same|

20

22 Multiplying both the numerator and denominator
40 by 2 gets the same numerator as on the left

[22/d = 22/40. So d must be 40|

© OCR 2025
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6 Sara and Tom both make a sequence of numbers.
The first term in both sequences is 10.

The term-to-term rule for Sara’s sequence is add 14.
The term-to-term rule for Tom’s sequence is add 35.

Each sequence stops when a term reaches or goes above 500.

(@) Find the number of terms that are the same in both Sara’s and Tom’s sequence.
You must show your working.

2 x7 <—|Expressing 14 as a product of its prime factorsl

5x7 <—|Expressing 35 as a product of its prime factors|

%5 x7 <_The lowest common multiple of 14 and 35 is found by multiplying the highest power
of each prime number in both lists. So the lowest common multiple of 14 and 35is 70

10, 80, 150, 220, 290, 360, 430, 500

Listing the terms which appear in both sequences. They both start with 10 and will have the same term every
70. So starting with 10 and counting in 70s and stopping at 500 as the sequences do not go above 500

[There are 8 terms in the list|

2 N - S [4]

(b) Find an expression for the nth term of Sara’s sequence.

The sequence increases by 14 between each term so must involve 14n. Going backward in the sequence finds
that the Oth term (the term before the 1st term) would be -4 as 10 - 14 = -4. So the nth term is 14n - 4

© OCR 2025 Turn over
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6
7  The graph of the line x + y = 3 is shown on this grid.

(a) By drawing a suitable line on the grid, solve these simultaneous equations.

x+y=3and y=2x—-3

Drawing the graph of y = x - 1. The general equation of a straight line isy = mx + ¢,
where m is the gradient and c is the y-intercept. So the gradient is 1 (meaning that
it goes up 1 for every 1 it goes to the right) and the y-intercept is -1

Where the two graphs Cross are the (a) X = 2 .................................

solutions to the simultaneous equations.——* 1

They cross at (2, 1) So x = 2 and y = 1 2 [4]
(b) Umi says,

The simultaneous equations y = 2x+ 3 and 2y - 4x = 7 will have no solutions.

Is Umi correct?
Explain how you decide.

2y =4x+7 <+—Rearranging the 2nd equation into the form y = mx + c. Adding 4x to both sides|
y = 2x + 3.5 «—{Dividing both sides by 2|

Umi is correct because they are parallel

The general equation of a straight line is y = mx + ¢, where m is the gradient. Both lines
1have the same gradient of 2 so are parallel. This means they will not meet so there are no [2]
eocr2025 |solutions to the simultaneous equations, which find the coordinates where they meet
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8 Three lengths of wood are intheratio2:5: 7.
The difference in size between two of the lengths of wood is 30cm.

Kofi says,

The sum of the three lengths of wood must be at least 120cm.

Is Kofi correct?
Show how you decide.

/-2 «—

The 30 cm could be the difference between the longest and shortest length of
wood. This has the greatest number of parts difference so will make each part of
the ratio worth the least. Subtracting the 2 parts for the shortest from the 7
parts for the longest finds that 5 parts of the ratio could represent the 30 cm

30=5=6 <—|Dividing the 30 cm by the 5 parts finds that 1 part of the ratio would be worth 6 cml

2+5+7 «—

© OCR 2025

Adding the numbers of parts in the ratio finds that the total
length of the wood is represented by 14 parts of the ratio

Multiplying the value of 1 part of the ratio by the 14 parts finds
that the sum of the three lengths of wood could be as low as 84 cm

The 84 c¢cm is not at least 120 cm, so the sum of the three
lengths of wood does not have to be at least 120 cm

Turn over
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9 Aschool has three terms, Autumn, Spring and Summer.

In class A there were 90 absences in the Autumn term, 120 absences in the Spring term and
40 absences in the Summer term.

Compared to class A, class B had:

. % fewer absences in the Autumn term

* 5% more absences in the Spring term
. 7 more absences in the Summer term.

Design and complete a two-way table to show this information. [6]

90 + 10 «—{This finds that 1/10 of the absences in the Autumn term for class A is 9|

Multiplying the value of 1/10 by 3 finds that 3/10
of the absences in the Autumn term for class A is 27

O9x3 «—

Subtracting the value of 3/10 from the 90 finds that
there were 63 absences in the Autumn term for class B

90 - 27 =63 +—

120 + 10 «——{This finds that 10% of the absences in the Spring term for class A is 12|

5% is half of 109 so this finds that 5% of the

12 +2 T absences in the Spring term for class A'is 6

Adding the value of 5% to the 120 finds that there
were 126 absences in the Spring term for class B

120 + 6 = 126 <+

40 + 7 = 47 <—|Adding 7 to the 40 finds that there were 47 absences in the Summer term for class B|

Autumn Spring Summer
A 90 120 40 <_Completing a two-way table. There is no need to
B 63 126 47 include the totals at the end of each row and column

© OCR 2025
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10 Heidiis x years old.
Finley is 5 years younger than Heidi.
Zayn is 4 times Finley’s age.

Find an expression in terms of x for the total age of Heidi, Finley and Zayn.
Write your answer as simply as possible.

X+Xx-5+4x-20 <—|Adding expressions for each of their ages in terms of x expresses the total agel

AN
|Zayn's age. 4(x - 5) = 4x - 20|

|Fin|ey's age is 5 less than Heidi's agel

[Collecting like terms|

© OCR 2025 Turn over
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11 A solid steel cube has a mass of 1.05kg.
The density of the steel is 7.9 g/cm3.

Orla says,
The length of one side of the cube is approximately 10cm.

Use estimation to decide if Orla’s statement is reasonable.
Show how you decide.

1 x 1000 = 1000 <«—{The mass is roughly 1 kg. There are 1000 g in 1 kg so the mass is roughly 1000 g|

Volume of cube = length’ = 10° = 1000 cm’. Mass = density x volume.
8 x 10° = 8000 «—{The density is roughly 8 g/cm®. So the mass would be roughly 8000 g
if the side length was approximately 10 cm

Unreasonable «——8000 g is not close to 1000 g

© OCR 2025
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1"
12

Not to scale

B C

ABC is an equilateral triangle.
BD is perpendicular to AC.

Prove that triangle ABD is congruent to triangle CBD.
BD is shared

AB = BC as they are both sides of an equilateral triangle

Angles ADB and BDC are right-angles

They are both right-angled triangle. The hypotenuse (the longest side) is
equal in both triangles. Another of the sides are equal in both triangles

RHS <

© OCR 2025
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13 pis directly proportional to the square root of m.
p =15 when m = 25.

Find the value of p when m = 81.

8) [m <—|Writing the proportionl

Multiplying the right side by k, which is an unknown
constant, convert the proportion into an equation

p =kim «—

15 = kjﬁ <—|Substituting 15 for p and 25 for m|
15 = 5k «—JP5 =5k x5 =54
k=3 <—|Dividing both sides by 5 gets k on its ownl

p= 3/81 <—|Substituting 3 for k and 81 for m in the original equation

~3x9«[F1 9

5
14 (a) Find the value of 42,

2° < {The denominator of the power means to square root. [& = 2|

Raising 2 to the power of 5 by starting with 2 and keep

2,4,816,32 multiplying by 2 until the 5th number in the sequence is found

(b) Simplify.

(3X2)_3 X 9X8

Raising both the 3 and the x* to the power of -3. (x*)” = x>*7 = 2°
Expressing 9 as 3” so that it is also a power of 3

371X2 ¢ |33 « 32 _ 3—3+2 _ 3—1. X—6 « XS — X—6+8 _ X2|

37%° x 3% «—

|3’l = 1/3 as negative power means to do the reciprocal (one over or flip the fraction)|

© OCR 2025
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15 (a) Write X* —6x+ 5 in the form (x—a)z—b.

(x-3)+5- (_3)2*Comp|eting the square by halving the coefficient of x and putting this in a
squared bracket with x then subtracting the square of the -3 from the end

5-9 < I(-3)2 = 9|

@ o X23)-4 3]

(b) Write down the coordinates of the turning point of y = X —6x+5.

y = (x - 3)° - 4. The turning point occurs when the square bracket is equal to zero as this is the minimum
value a squared value can be. x = 3 for this to happen. When the bracket is equal to zero, y = -4

1) T GO S R Ao ) [2]
16 Rearrange this formula to make a the subject.
_at2b
3—-a
p(3-a) « IMuItiplying both sides by 3 - a will eliminate the denominator|

3p - ap = a + 2b «—{Expanding the bracket on the left. The denominator was eliminated on the right]|

Adding ap to both sides and subtracting 2b from both

3p - 2b = ap + a «—sides so that all the terms involving a are on the same
side and all the terms not involving a are on the other side

=a(p+1) <—|Bringing a out as a factor on the right side|

|Dividing both sides by p + 1 gets a on its own|

.CG Maths.
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Frequency on a histogram is represented by the
14 area of each bar. Area of rectangle = base x height.
So height = area + base

17 The mass of some parcels are recorded.
The table and the histogram each show part of this information.

Mass (mkg) | 0 < m<2 2<m<5 | 5<m<10 |10< m<20

Frequency 5 12 18 3

Multiplying the base of the 1st bar by the height of the
1st bar finds that the 1st bar represents a frequency of 5

Dividing the area of 12 (as this is the frequency) by the
base of 3 finds that the height of the 2nd bar must be 4

03 6 «_|Dividing the area of 18 (as this is the frequency) by the
511 18.30 base of 5 finds that the height of the 3rd bar must be 3.6

Multiplying the base of the 4th bar by the height of the
1003 4th bar finds that the 4th bar represents a frequency of 3

4

Frequency

density
3
2
1
0 >

0 5 10 15 20
Mass (mkg)
(@) Complete the table and the histogram. [4]

(b) The heaviest parcel is 19.5kg.

Complete the inequality to represent the range, Rkg, of the masses of the parcels.

Range = largest - smallest. The smallest mass is O < m < 2. So the range
could be at least 19.5 - 2 = 17.5 and must be lower than 19.5-0 =195

.CG Maths.
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18 Work out.

1.42+0.2

Give your answer as a mixed number in its simplest form.
You must show your working.

x = 1.42 «—|Letting x be the 1st recurring decimal|

There is 1 digit which recurs so multiplying by 10 1 time rewrites the
recurring decimal with the recurring digit in the same decimal place

O =128 <—|Subtracting x from 10x cancels out the recurring digitl
128
9

128 Eliminating the decimal in the fraction by multiplying
= —— — )
90 both the numerator and denominator by 10

10x = 1422 «

«——{Dividing both sides by 9 expresses x as a fraction|

y = 0.2 <—|Letting y be the 2nd recurring decimall

There is 1 digit which recurs so multiplying by 10 1 time rewrites the
recurring decimal with the recurring digit in the same decimal place

10y = 2.2 «—

Oy = 2 «—Subtracting y from 10y cancels out the recurring digit|

y = % <—|Dividing both sides by 9 expresses y as a fractionl

% + % <—|Revvriting the original division with fractions instead of recurring decimalsl

128 9 To divide fractions: keep the 1st fraction, change

90 P the division to a multiplication, flip the 2nd fraction

o4 Simplifying by dividing the 128 by the 2 to

10 give 64 and dividing the 90 by the 9 to give 10

32 Simplifying by dividing both the numerator and denominator by 2. It cannot go simpler

_ 4— L.

5 as 32 and 5 cannot be divided by the same amount to get smaller whole numbers
62

................................ ST [

4

Converted to a mixed number by dividing the 32 by the 5. The 5 goes into the 32 6 times with a
remainder of 2. So the 6 becomes the whole number and the remainder of 2 is left in the fraction

© OCR 2025 Turn over
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19 The diagram shows a shape formed by a semicircle joined to a sector of a circle, BAC, along a
common length AB.

C

Not to scale

40°

The area of the sector BAC is 16zcm?.

Work out the total area of the shape.
Give your answer in terms of x.
You must show your working.

40 4 1 There are 360° around the centre of a circle. Putting the 40° over the
—— = —— = — «—360° expresses the area of the sector as a fraction of the area of the whole

360 36 9

circle. Simplifying the fraction finds that the sector is 1/9 of a whole circle

1 « 1 x AB = 16m <_Area of circle = m x radius’. AB is the radius of the sector. Doing 1/9 of the area
9 - of the whole circle gives the area of the sector. This must be equal to the 16m

Multiplying both sides by 9 eliminates the 1/9 on the

2 _ <
AB" =16 x9 left. Dividing both sides by 1 eliminates it from both sides

Square rooting both sides gets AB on its own. Both

AB=4x3=12 <—the 16 and the 9 can be square rooted. So ABis 12 cm

Area of circle = 1 x radius®. The semicircle is half

1 2
5 xmx6 4—ofa full circle. The radius is 6 cm as it is half of AB

6° = 36 then 1/2 x 36 = 18, so the area of the semicircle is

18m+ 16m «—— 18m cm’”. Adding the area of the sector gives the total area

© OCR 2025
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20 Simplify.

X* —36

x2—x—42

(x + 6)(x - 6)<_

(x+6)(x-7)

17

Factorising the numerator using difference of two squares. A’ - B = (A + B)(A - B).
A =xandB = 6.

Factorising the denominator by finding two numbers which multiply to the -42 and
add to -1 (as this is the coefficient of the x term). -7 and 6 do this, so putting them
in brackets with x

x + 6 is a common factor to the numerator and denominator so this can be cancelled
out. There are no other common factors so the fraction does not go any simpler

© OCR 2025
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21 There are 10 sweets in a bag.
4 of the sweets are red, 4 are green and 2 are yellow.

(@) Charlie says,

The probability of picking the two yellow sweets at random from the bag can be found

. 2
by working out 010"

Write down the assumption that Charlie has made.

The sweet is put back into the bag after the first pick

If it was not put back into the bag, the probability for the 2nd yellow 1
""""" would be 1/9 as there would be one fewer yellow and one fewer in total| ™" [1]

(b) Mia takes one of the 10 sweets from the bag at random and eats it.
Ben then takes a sweet from the bag and eats it.

Find the probability that the bag now holds more red sweets than green sweets.
You must show your working.

Listing the outcomes which will result in more red than green. No red can
be picked as this would result in there being 3 red sweets and at least 3
green sweets, so there would not be more red sweets. At least 1 green
sweet needs to be picked so that there are fewer than the 4 red sweets

GG, GY, YG «——

Green AND green OR green AND yellow OR
4 3 4 2 2 4 .
— X = + — x — + — x — <+—yellow AND green. AND means to multiply the
10 9 10 9 10 9 probabilities. OR means to add the probabilities
12 + 8 + 8 <—|To multiply fractions: multiply the numerators and multiply the denominators
90 90 90

[To add fractions: the numerators can be added when the denominators are the same|

© OCR 2025

.CG Maths.



19

22 The diagram shows a quadrilateral ABCD.
DB is a diagonal of the quadrilateral.

C

Not to scale

7¢cm B

AN

AD =5cm, AB=7cm and BC = 14cm.
Angle DAB = x° and angle DBC = 45°.

|Labe||ing triangle ABD. Side a is opposite angle Al

cos x° = 0.8 and sin x° = 0.6.

Work out the area of triangle BDC.
You must show your working.

Triangle ABD does not have a known right-angle. It does not
DB?=5%+7%-2 x5 x 7 x 0.8 +{have two opposite pairs of sides and angles. So the cosine
rule can be used to find side DB. a’ = b’ + ¢* - 2bccosA

52=25.7"=49.2 x 5=10then 10 x 7 = 70 then
70 x 0.8 = 56 (as 70 x 8 = 560 then 560 =+ 10 = 56)

= 25 + 49 - 56 +

=18 < So DB’ =18

DB = I8 «——{Square rooting both sides gets DB on its own|

0O 30 45 60 90 Listing the angles of 0°, 30°, 45°, 60°, 90°. Under these, listing O, 1, 2, 3, 4. The 2 is
01 2 3 4 under the 45°. Square rooting the 2 and putting it over 2 finds that sin45 = 2/2

1 x 14 x [18 x R Area of triangle = 1/2 absinC, where a and b are two sides and

2 2 C is the angle between them. a = DB, b = 14 and sin45 = [2/2

7 x6

A

[1/2 x 14 =7. 18 x 2 = 36 = 6|

|7 x 6 = 42 then 42/2 = 21|
Sa

END OF QUESTION PAPER
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If you need extra space use this lined page. You must write the question numbers clearly in the
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