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1 There are many brands of apple juice on the market.

Different brands contain different amounts of sugars and are made from different types of apple. 
Fructose is one of the main sugars in apple juice.

The table shows how the fructose concentration, in g dm–3, varies in eight different brands of 
apple juice.

Brand Fructose concentration (g dm–3)

1 40

2 42

3 50

4 66

5 68

6 72

7 78

8 80

(a)
(i) Use the data in the table to determine the mean, median and range of the fructose 

concentrations in these eight brands of apple juice.

• mean  ...........................................................................................................................................

• median  ........................................................................................................................................

• range  ...........................................................................................................................................
[3]

(ii) Calculate the variance s 2 and standard deviation s of the fructose concentrations shown in the 
table.

Use the equation:

( 1)n - × 2s ( )X - X=R 2

where n is the number of samples, X is the concentration of each sample and X  is the mean 
fructose concentration calculated in (a)(i).

Show your working.

s 2 =  ...............................................................

s =  ...............................................................
[4]
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(b) A group of students carries out a survey at their school to find out which concentration of fructose 
people prefer.

They ask 30 students in their year-group to taste samples of the eight brands shown in the table 
in (a) and ask them which brand tastes the best.

They find that most participants prefer the apple juice with a concentration of 50 g dm–3.

(i) Which brand of apple juice did most participants prefer?

 brand number  ......................................................... [1]

(ii) They conclude that most people in the school prefer the brand which has a concentration of 
50 g dm–3.

Suggest two ways they could modify their survey design to make their conclusion more secure.

1  .......................................................................................................................................................

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

2  .......................................................................................................................................................

 ..........................................................................................................................................................
[2]

(iii) The students predict that if they dilute a sample of Brand 8, more people would prefer it to the 
original concentration. They take 1 dm3 of Brand 8, add 0.6 dm3 water and mix thoroughly.

Calculate the concentration of fructose in this diluted sample and explain why their prediction is 
reasonable.

• Calculation 

• Explanation  .................................................................................................................................

 ..........................................................................................................................................................
[3]

(iv) Suggest an assumption the students made when making their prediction.

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

 .................................................................................................................................................... [1]
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2 Leaf veins provide support for the leaf. They also transport water and nutrients through the 
leaf and on to the rest of the plant. The patterns formed by the veins (venation) can be used to 
identify the plants on which they grow.

 Fig. 2.1 shows leaves from six plants with different patterns of venation.

 Fig. 2.1
A B C

D E F

The key in Fig. 2.2 can be used to identify the leaves in Fig. 2.1.

 Fig. 2.2 Key

1 Secondary veins are paired opposite to each other and do not divide 
further.

YES   –  go to 2 
NO     –  go to 3

2 European Beech

3 Veins radiate from a point in the centre of the leaf.
YES   –  go to 4 
NO     –  go to 5

4 Nasturtium

5 Veins are arranged alongside each other without showing any 
connections.

YES   –  go to 6 
NO     –  go to 7

6 Tulip

7 Smaller veins form a fi nely branched network.
YES   –  go to 8
NO     –  go to 9

8 Rose

9 Several primary veins diverge from a point on one side of the leaf.
YES   –  go to 10
NO     –  go to 11

10 Rhubarb
11 Secondary veins bend towards the apex or tip of the leaf. YES   –  go to 12
12 Dogwood
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The diagrams in Fig. 2.3 can be used to identify the pattern of venation in each leaf.

 Fig. 2.3 Patterns of venation

Arcuate Cross-venulate Dichotomous

Longitudinal Palmate Parallel

Pinnate Reticulate Rotate

(a) Use Fig. 2.2 to identify the type of plant using leaves A to F and use Fig. 2.3 to identify the 
pattern of venation in each leaf.

Type of plant Pattern of venation

A
................................................................ ................................................................

B
................................................................ ................................................................

C
................................................................ ................................................................

D
................................................................ ................................................................

E
................................................................ ................................................................

F
................................................................ ................................................................

[12]
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(b) European Beech is classified as Fagus sylvatica.

Explain the nomenclature used to classify plants and animals.

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

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

 .................................................................................................................................................... [3]
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3 An electromagnet is produced when a current is passed through a coil of wire.

A student is investigating how the distance of an electromagnet from a permanent magnet affects 
the strength of the magnetic field.

 Method

• Place a magnet on a two decimal place balance and set the reading to 0.00 g.

• Place a coil of wire connected to a power supply at a distance d mm from the magnet. 

• Switch on the power and measure the reading on the balance.

• Repeat the experiment for different values of d, keeping the current in the wire constant.

The current in the wire, I = 1.2 A and the length of wire in the coil, L = 0.3 m.

The strength of the magnetic field B for each value of d can be calculated using the equation:
m g

B =
#

1000 LI# #

where g = 9.81 N kg–1, m is the balance reading in g and B is the magnetic field strength in 
Teslas (T).

(a) Use the equation to calculate the value of B when m = 6.24 g.

 B =  ......................................................  T [2]



8

© OCR 2025 

(b) For each value of d, the student measures two values of m. These values are used to calculate 
two values of B and the average strength of the magnetic field, B(av).

The student plots a graph of B(av) against d as shown below.

B(av) (T)

d (mm)

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05
0 2 4 6 8 10 12 14 16

The student draws a line of best fit on the graph.

Give two reasons why the line in the graph above is of good quality and appropriate for this data.

Good quality  .....................................................................................................................................

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

Appropriate .......................................................................................................................................

 ..........................................................................................................................................................
[2]
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(c) Use the graph opposite to determine:

(i) the distance d when B(av) = 0.2 T

 .................................................................................................................................................... [1]

(ii) the value of B(av) when d = 5 mm

 .................................................................................................................................................... [1]

(iii) an estimated value of B(av) when d = 1 mm

 .................................................................................................................................................... [1]

(d) The table shows a pair of readings of m when d = 8 mm. The student determines two values of B
and calculates the average, B(av).

m1
(g)

m2
(g)

B1
(T)

B2
(T)

B(av) 
(T)

5.58 5.43 0.152 0.148 0.150

(i) Calculate the absolute uncertainty in the value of B(av).

Use the equation: Uncertainty = 
B B-
2

1 2  .

 absolute uncertainty = ±  ......................................................  T [1]

(ii) Calculate the percentage uncertainty in the value of B(av).

 percentage uncertainty =  .....................................................  % [1]
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(iii) Suggest three sources of error which could result in the % uncertainty in the values of B(av).

1  .......................................................................................................................................................

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

2  .......................................................................................................................................................

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

3  .......................................................................................................................................................

 ..........................................................................................................................................................
[3]
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4 Lipase is an enzyme which causes fats to break down into fatty acids and glycerol.

An emulsifier is a food additive which helps to prevent oil and water separating.

A food scientist is investigating how the pH of milk changes with and without the addition of an 
emulsifier. 

 Method

• Place 5.0 cm3 of high-fat milk in a boiling tube in a water bath.

• Use a sensor attached to a datalogger to measure the pH of the milk.

• Add drops of sodium carbonate solution to the milk until the pH of the mixture is pH 9.

• Add 5.0 cm3 of lipase solution to the milk mixture in the boiling tube and record the pH, using 
the datalogger, for 40 minutes.

• Repeat the procedure using a fresh sample of high-fat milk with a few drops of an emulsifier 
added to the mixture.

The graph shows the graphical output from the datalogger.

pH

time / min

10.0

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0
0 10 20 30 40

without emulsifier

with emulsifier

(a)
(i) Suggest why the graphical output from the datalogger is suitable for this data.

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

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

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

 .................................................................................................................................................... [2]
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(ii) Describe the trends in the data in the graph opposite. 

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

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

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

 .................................................................................................................................................... [3]

(iii) Suggest explanations for the trends in the graph opposite. 

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

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

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

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

 .................................................................................................................................................... [3]

(b) The procedure followed by the food scientist does not have enough information for it to be 
repeatable.

What information should be included in the procedure so that it is repeatable?

1  .......................................................................................................................................................

2  .......................................................................................................................................................

3  .......................................................................................................................................................
[3]

(c) Suggest how the technician would know whether the procedure is reproducible.

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

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

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

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

 .................................................................................................................................................... [3]
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(d) The technician decides to calculate the fastest rate of change of pH without the emulsifier.

The graph shows a print-out of a small section of the graph.

pH

time / min

10.0

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0
0 1 2 3 4 5 6 7 8 9 10

AA

BB

The technician draws a tangent to the curve at the steepest part of the curve and determines the 
coordinates of points A and B on the tangent.

(i) Calculate the gradient G of the tangent.

Show your working on the graph and record your answer to 2 significant figures.

 G =  ......................................................... [3]

(ii) Explain why this method gives an accurate value for G at this point on the curve.

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

 .................................................................................................................................................... [1]
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5
(a) Millions of tonnes of plastic waste are buried in the ground (landfill) each year.

Uncollected plastic waste can enter rivers and oceans and cause environmental damage. 
One study concluded that 8 million tonnes of plastic enter the oceans every year in the form of 
thousands of billions of small pieces called microplastics. 

Some processes that remove plastic waste from the environment are described in the table:

Process Description

Incineration Plastic is burned in the air, producing carbon dioxide and other gases, heat 
and ash. The heat can be used to convert water to steam for electricity 
generation.

Gasifi cation Plastic is reacted with a gasifying agent (e.g. steam) at temperatures in the 
range from 500 °C to 1300 °C. This produces energy-rich gases such as 
hydrogen and methane. These can be burned for electricity generation or 
converted into diesel, ethanol or other chemicals.

Pyrolysis Plastic is heated at temperatures in the range 300 °C to 650 °C in the 
absence of oxygen. This produces energy-rich oils with similar properties to 
diesel.

(i) Some countries have decided that incineration is the best option, rather than gasification or 
pyrolysis.

Which reasons might be put forward to support this decision?

Tick (✓) three boxes.

A Ash is buried in landfill. 

B Diesel is inexpensive in their country. 

C Gasification does not produce CO2.  

D Incineration releases CO2 into the atmosphere. 

E Incineration would decrease the need to burn coal. 

F The cost of waste collection is high. 

G Waste hot water can be used to heat local schools and offices. 
[3]



17

Turn over© OCR 2025 

(ii) Suggest two reasons why pyrolysis may be chosen instead of gasification.

1  .......................................................................................................................................................

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

2  .......................................................................................................................................................

 ..........................................................................................................................................................
[2]

(iii) Recycling is another option for waste plastic.

Suggest three further pieces of evidence needed to show that the processes described in the 
table are better options than recycling.

1  .......................................................................................................................................................

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

2  .......................................................................................................................................................

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

3  .......................................................................................................................................................

 ..........................................................................................................................................................
[3]
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(b) Water pollution is also an environmental issue.

(i) Potassium thiocyanate is often used to test for the presence of Fe3+ ions in water samples.

What colour is seen when potassium thiocyanate is added to a solution containing Fe3+ ions?

Tick (✓) the correct box.

Blue

Green

Purple

Red
[1]

(ii) A technician prepares solutions of known concentrations of Fe3+ ions and adds an equal volume 
of potassium thiocyanate to each solution.

Outline how colorimetry can be used to determine the concentration of Fe3+ ions in a sample of 
water.

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

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

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

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

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

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

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

 .................................................................................................................................................... [4]
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6 Methylene blue is a stain that can be used in light microscopy. It stains dead cells blue, but the 
stain is decolourised within living cells.

(a) Methylene blue can be used to determine the percentage of living cells in an animal cell culture.

The following method is used.

• Mix 1.00 cm3 of cell culture with 1.00 cm3 of methylene blue solution. 

• Place a 1 mm3 portion in a haemocytometer and view down a light microscope.

• Count the total number of cells in a 4 by 4 grid and count the number of cells not stained 
blue.

The volume of this 4 by 4 grid is 0.1 mm3.  

(i) Count the number of living cells in the grid.

 .................................................................................................................................................... [1]

(ii) Calculate the number of living cells per cm3 of the cell culture.

 number of living cells per cm3  ......................................................... [3]

(iii) Calculate the percentage of cells that are alive in the cell culture.

 percentage =  .....................................................  % [2]
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(b) Fig. 6.1 shows a temporary microscope slide of onion cells.

 Fig. 6.2 shows a permanent slide of animal cells stained with methylene blue.

 Fig. 6.1 Fig. 6.2

(i) Name one stain that binds to and shows up starch molecules in plant cells.

 .................................................................................................................................................... [1]

(ii) Outline the steps involved in producing a permanent, stained microscope slide and explain the 
purpose of each step.

Suggest some advantages and disadvantages of preparing a permanent slide compared to a 
temporary slide.

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

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

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

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

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

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

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

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

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

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

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

 .................................................................................................................................................... [6]
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7 Two students are investigating how the height a tennis ball is dropped from (the ‘drop height’) 
affects the height the ball bounces (the ‘bounce height’).

They set up the experiment as shown below.

bounce height
drop height

ruler

• One student drops the ball from a known height and the other student estimates the bounce 
height.

• For each drop height, the students measure the bounce height three times (h1, h2 and h3).

(a) The students record their results and calculate an average bounce height, as shown in their 
table.

Drop height
Bounce height Average 

bounce height
h1 h2 h3

1.0 0.80 0.81 0.78 0.796667

1.2 0.95 0.97 0.98 0.966667

1.4 1.1 1.05 1.11 1.086667

1.6 1.25 1.14 1.26 1.246667

1.8 1.4 1.43 1.41 1.413333

2.0 1.55 1.54 1.53 1.54

(i) State two improvements the students need to make to the presentation of their results.

1  .......................................................................................................................................................

2  .......................................................................................................................................................
[2]

(ii) Put a   ring  around the outlier in the table of results. [1]
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(b) The students could have used a video camera to measure bounce height.

Explain how a video camera could be used to improve the quality of the data collected. 
You may draw a diagram to help your explanation.

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

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

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

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

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

 .................................................................................................................................................... [3]

(c) The students present their data in a scatter graph.

(i) State what variables they should plot on the axes.

 • y-axis   ..............................................................

 • x-axis   ..............................................................
[1]

(ii) The graph they plot is a straight line starting from 0,0.

What can they conclude from this?

 .................................................................................................................................................... [1]
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(iii) The students include range bars on their graph.

Explain how range bars can be used to evaluate the quality of their conclusion.

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

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

 .................................................................................................................................................... [2]

(d) PowerPoint is a computer slide show which projects text and images onto a screen. It enables 
the presenter(s) to communicate to a live audience.

The students decide to use PowerPoint to present their results to their peers.

Suggest three reasons why PowerPoint is suitable for their presentation.

1  .......................................................................................................................................................

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

2  .......................................................................................................................................................

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

3  .......................................................................................................................................................

 ..........................................................................................................................................................
[3]

(e) The teacher suggests that the students should do further investigations using different types of 
sports balls.

Suggest two other variables that the students could investigate that might be of interest to a 
sports equipment manufacturer.

1  .......................................................................................................................................................

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

2  .......................................................................................................................................................

 ..........................................................................................................................................................
 [2]

END OF QUESTION PAPER
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