
Diagrams A, B and C show cells from different parts of the human body, all drawn to the same  

scale.

A B C

1

(a) Which cell, A, B or C, appears to be best adapted to increase diffusion into or

out of the cell?

Give one reason for your choice.

(1)

(b) (i) Cell C is found in the salivary glands.

Name the enzyme produced by the salivary glands.

(1)

(ii) Use information from the diagram to explain how cell C is adapted for producing this  

enzyme.

(2)

(Total 4 marks)
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A student carried out an investigation using leaf epidermis.

This is the method used.

1. Peel the lower epidermis from the underside of a leaf.  

2. Cut the epidermis into six equal sized pieces.

3. Place each piece of lower epidermis into a different Petri dish.

4. Add 5 cm3 of salt solution to the six Petri dishes. Each Petri dish should have a different  

concentration of salt solution.

5. After 1 hour, view each piece of epidermis under a microscope at ×400 magnification.  

6. Count and record the total number of stomata present and the number of open stomata

that can be seen in one field of view.

The student’s results are shown in the table.

2

Concentration of  

salt solution in  

mol / dm3

Number of  

stomata in field  

of view

Number of open  

stomata in field  

of view

Percentage (%)

of open stomata

in field of view

0.0 7 7 100

0.1 8 8 100

0.2 7 6 X

0.3 9 6 67

0.4 10 4 40

0.5 9 2 22

(a) Calculate value X in the table above.

X =  %

(1)

(b) Give one conclusion from the results in the table above.

(1)
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(c) How could the student find out what concentration of salt solution would result in half of the  

stomata being open?

(1)

(d) The student measured the real diameter of the field of view to be 0.375 mm.

Calculate the number of open stomata per mm2 of leaf for the epidermis placed in 0.4 mol /  

dm3 saltsolution.

Use information from the table above.  

Take π to be 3.14

Number of open stomata =  per mm2

(3)
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(e) The diagram below shows two guard cells surrounding a closed stoma and two guard cells  

surrounding an open stoma.

When light intensity is high potassium ions are moved into the guard cells.

Describe how the movement of potassium ions into the guard cells causes the stoma to  

open.

(4)

(Total 10 marks)

Page 4 of 21



Concentration of  

sugar solution in  

mol dm−3

Starting  

mass in g

Final mass  

in g

Change of  

mass in g

Percentage  

(%) change

0.0 1.30 1.51 0.21 16.2

0.2 1.35 1.50 0.15 X

0.4 1.30 1.35 0.05 3.8

0.6 1.34 1.28 −0.06 −4.5

0.8 1.22 1.11 −0.11 −9.0

A student investigated the effect of different sugar solutions on potato tissue.

This is the method used.

1. Add 30 cm3 of 0.8 mol dm−3 sugar solution to a boiling tube.

2. Repeat step 1 with equal volumes of 0.6, 0.4 and 0.2 mol dm−3 sugarsolutions.

3. Use water to give a concentration of 0.0 mol dm−3.

4. Cut five cylinders of potato of equal size using a cork borer.

5. Weigh each potato cylinder and place one in each tube.

6. Remove the potato cylinders from the solutions after 24 hours.

7. Dry each potato cylinder with a paper towel.

8. Reweigh the potato cylinders.

The table below shows the results.

(a) Calculate the value of X in the table above.

Percentage change in mass = %

(2)

3
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(b) Why did the student calculate the percentage change in mass as well as the change in  

grams?

(1)

(c) Complete the graph using data from the table above.

• Choose a suitable scale and label for the x-axis.

• Plot the percentage (%) change in mass.

• Draw a line of best fit.

(4)

(d) Use your graph to estimate the concentration of the solution inside the potato cells.

Concentration = mol dm−3

(1)
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(e) The results in the table above show the percentage change in mass of the potato cylinders.

Explain why the percentage change results are positive and negative.

(3)

(f) Suggest two possible sources of error in the method given above.

1.

2.

(2)

(Total 13 marks)
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The diagram below shows the production of human sperm cells.

(a) Name the organ where the processes shown in the diagram above take place.

(1)

4

(b) (i) Not every cell in the diagram above contains the same amount of DNA.

Cell A contains 6.6 picograms of DNA (1 picogram = 10-12 grams).

How much DNA is there in each of the following cells?

Cell B picograms

Cell C picograms

Cell E picograms

(2)

(ii) How much DNA would there be in a fertilised egg cell?

picograms

(1)

(iii) A fertilised egg cell divides many times to form an embryo.

Name this type of cell division.

(1)
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(c) After a baby is born, stem cells may be collected from the umbilical cord. These can be  

frozen and stored for possible use in the future.

(i) What are stem cells?

(2)

(ii) Suggest why it is ethically more acceptable to take stem cells from an umbilical cord  

instead of using stem cells from a 4-day-old embryo produced by In Vitro Fertilisation  

(IVF).

(1)

(iii) Stem cells taken from a child’s umbilical cord could be used to treat a condition later  

in that child’s life.

Give one advantage of using the child’s own umbilical cord stem cells instead of  

using stem cells donated from another person.

(1)

(iv) Why would it not be possible to treat a genetic disorder in a child using his own  

umbilical cord stem cells?

(1)

(Total 10 marks)

The diagrams show the same cell of a common pond plant.

Diagram A shows the cell in a hypotonic solution.

Diagram B shows the same cell in a hypertonic solution.

5
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Diagram A Diagram B

(a) What is a hypertonic solution?

(2)

(b) What word is used to describe plant cells placed in:

(i) a hypotonic solution

(1)

(ii) a hypertonic solution?

(1)

(c) Explain what has happened to the plant cell in diagram B.

(4)
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(d) Animal cells will also change when placed in different solutions.

Some red blood cells are put in a hypotonic solution.

Describe what would happen to these red blood cells and explain why this is different from  

what happened to the plant cell in diagram A.

(4)

(Total 12 marks)
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Figure 1 shows photographs of some animal cells at different stages during the cell cycle.

Figure 1

A © Ed Reschke/Photolibrary/Getty Images

B © Ed Reschke/Oxford Scientific/Getty Images  

C © Ed Reschke/Photolibrary/Getty Images

(a) Which photograph in Figure 1 shows a cell that is not going through mitosis?

Tick one box.

A B C

(1)

6
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(b) Describe what is happening in photograph A.

(2)

Stages in the cell cycle

Non-dividing cells Stage 1 Stage 2 Stage 3 Stage 4 Total

Number of cells 20 9 4 2 1 36

(c) A student wanted to find out more about the cell cycle.

The student made a slide of an onion root tip.

She counted the number of cells in each stage of the cell cycle in one field of view.  

The table below shows the results.

Each stage of the cell cycle takes a different amount of time.

Which stage is the fastest in the cell cycle?  

Give a reason for your answer.

Stage 

Reason 

(2)
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(d) The cell cycle in an onion root tip cell takes 16 hours.

Calculate the length of time Stage 2 lasts in a typical cell.  

Give your answer to 2 significant figures.

Time in Stage 2 = minutes

(3)

(e) Bacteria such as Escherichia coli undergo cell division similar to mitosis.

Figure 2 shows a growth curve for E. coli grown in a nutrient broth.

Figure 2

What type of cell division causes the change in number of E. coli cells at P?

(1)
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(f) Suggest why the number of cells levels out at Q.

(2)

(Total 11 marks)
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Mark schemes

(a) B

no mark for “B” alone, the mark is for B and the explanation.

large(r) surface / area or large(r) membrane  

accept reference to microvilli  

ignore villi / hairs / cilia

accept reasonable descriptions of the surface eg folded membrane

/ surface

do not accept wall / cell wall
1

1

(b) (i) any one from:

• (salivary) amylase

• carbohydrase

many ribosomes

do not mix routes. If both routes given award marks for the greater.

1

(ii)

1

ribosomes produce protein

accept amylase / enzyme / carbohydrase is made of protein

or

(allow)

many mitochondria (1)

mitochondria provide energy to build / make protein (1)

accept ATP instead of energy
1

[4]

(a) 86

allow this answer only  

do not accept 85.7

if no answer given, check for answer in the table
1

2
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(b) as salt concentration increases, percentage of open stomata (in field of view) decreases  

(above 0.1 mol / dm3)

or

allow percentage of open stomata stays the same between 0.0 and 0.1 (mol / dm3 then  

decreases as salt concentration increases)

ignore references to number of open stomata  

allow converse

allow idea that mean concentration (of salt) in guard cells is

between 0.3 and 0.4 mol per dm 3

1

(c) use concentrations between 0.3 (mol / dm 3 ) and 0.4 (mol /dm 3)

or

draw a graph of the data and read off the value at 50% (open stomata)

allow a list of appropriate concentrations i.e. 0.32 mol / dm 3), 0.34

(mol / dm 3), 0.36 (mol / dm 3) etc.

1

(d) (π × 0.18752) = 0.11 (mm 2)

an answer of 36 scores 3 marks

1

1
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36 (per mm 2)

allow 36.22 / 36.23 or 36.2

if answer is incorrect allow for 2 marks for sight of number of open

stomata = 9 per mm 2 (diameter used instead ofradius)

if no other marks awarded allow for 1 mark any one from:

• sight of area = 0.44(mm 2) (diameter used instead of radius)

• sight of number of open stomata = 9.1 / 9.05 / 9.06 per mm 2

(diameter used instead of radius and no rounding)
1



(e) (potassium) ions increase the concentration of the solution (inside guard cells)

or

(potassium) ions make cell more concentrated / less dilute

allow (potassium) ions decrease concentration of water / water  

potential (of guard cells)

1

water moves into the (guard) cell by osmosis

1

cell swells unevenly (so stoma opens)

1

as inner wall is less flexible than outer wall or thick part of the wall is less flexible than the  

thin part (of the wall)

1

[10]

(a) (0.15 / 1.35) × 100

1
3
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11.1 (%)

allow 11.1 (%) with no working shown for 2 marks
1

(b) to allow results to be compared

or

they had different masses at the start
1

(c) axis correct scale and labelled

1

5 points correctly plotted

allow ecf from 05.1

allow 1 mark for 4 points correctly plotted
2

line of best fit

1

(d) 0.5

allow 0.45–0.55
1

(e) (0.0 to 0.4) water moves into cells

1

(0.6 to 0.8) water leaves cells

1

by osmosis

1



(f) any two from:

• concentration of solutions

• drying of chips

• accuracy of balance

• evaporation from tubes
2

[13]

(a) testis / testes

allow testicle(s)
1

(b) (i) B = 13.2

C = 6.6

E = 3.3

all 3 correct = 2 marks

2 or 1 correct = 1 mark

If no marks awarded allow ecf for C and E based on answer to B  

ie C = ½ B and E = ½ C for one mark

2

4
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(ii) 6.6

allow twice answer for cell E in part bi
1

(iii) mitosis

correct spelling only
1

(c) (i) any two from:

• cells that are able to divide

• undifferentiated cells / not specialised

• can become other types of cells / tissues or become specialised/differentiated

allow pluripotent

2

(ii) 4-day embryo is a (potential) human life

or

destroying/damaging (potential) human life

allow cord would have been discarded anyway  

ignore reference to miscarriage

allow cannot give consent
1

(iii) perfect tissue match or hard to find suitable donors

allow same/matching antigens  

allow no danger of rejection

allow no need to take immunosuppressant drugs (for life)  

ignore genetically identical or same DNA

1



(iv) stem cells have same faulty gene / allele / DNA / chromosomes

allow genetically identical

ignore cells have the same genetic disorder
1

[10]

(a) more concentrated

must be a comparison
1

than the cell / cytoplasm

accept more salty / solutes / ions

accept cell is less concentrated than solution for 2 marks
1

5

(b) (i) turgid

1

(ii) plasmolysed

accept flaccid
1

(c) any four from:

•

•

• water left the cell (in A)

• by osmosis

• from dilute to more concentrated solution

accept high to low water potential or from high to low water  

concentration

via partially permeable membrane

so cell membrane shrank away from cell wall
4

(d) water enters the cells (by osmosis)

allow 1 mark for:
1

they burst / lyse / lysis occurs

water leaves and cell shrinks (if they think it is hypertonic solution)
1

animal cells have no cell wall or plant cells have a cell wall

1

cell wall prevents lysis / bursting / allows turgidity

allow correct description
1

[12]

(a) C

1
6
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(b) cytoplasm and cell membrane dividing

accept cytokinesis for 1 mark
1

to form two identical daughter cells

1

(c) stage 4

1

only one cell seen in this stage

1

(d) (4 / 36) × 16 × 60

1

107 / 106.7

1

110 (minutes)

allow 110 (minutes) with no working shown for 3 marks
1

(e) binary fission

do not accept mitosis
1

(f) shortage of nutrients / oxygen

1

so cells die

or

death rate = rate of cell division
1

[11]


