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Q1.           

Read the passage below. Use the information in the passage and your own knowledge to answer
the questions that follow.

Supercharging plants to reduce global warming

(a)  (i)  Carbon dioxide is a greenhouse gas.

State the name of another greenhouse gas (line 7).

(1)
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.............................................................................................................................................

(ii)  Calculate the increase in mass, in kg, of atmospheric carbon dioxide in 2020 (lines 2 to 7).

Give your answer in standard form.

[1 gigatonne = 1 000 000 000 000 kg]

(3)

Increase in mass = ........................................................... kg

(iii)  State two consequences of global warming for the environment.

(2)

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

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

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

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

(b)  Explain why producing genetically engineered plants with additional suberin in their roots
could reduce atmospheric carbon dioxide (lines 14 to 17 and lines 19 to 24).

(4)

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

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

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

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

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

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

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

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

(c)  Which enzyme is used to remove a gene from a section of DNA?

(1)

   A    amylase

   B    ligase

   C    lipase

   D    restriction
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(d)  Explain why the additional suberin in the cell walls of the roots will make the transgenic
plants tolerant to soil with a high salt concentration (lines 26 to 28).

(2)

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

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

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

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

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

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

(e)  Give three reasons why the scientists use micropropagation to reproduce the transgenic
crop plants (lines 24 to 25).

(3)

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

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

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

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

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

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

 

(Total for question = 16 marks)

 

 

Q2.           

The human heart pumps blood when its muscle tissue contracts.

Diagram 1 shows a human heart and a cross-section through its ventricles.
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(a)  Which of these statements about the ventricles is correct?

(1)

   A    the left ventricle wall is thick because it has to pump blood to the body

   B    the left ventricle wall is thin because it has to pump blood to the lungs

   C    the right ventricle wall is thin because it has to pump blood to the body

   D    the right ventricle wall is thick because it has to pump blood to the lungs

(b)  Ventricle muscle tissue is damaged if the blood supply is reduced.

Diagram 2 shows the damaged part of a human heart and a cross-section through its ventricles.

Explain the cause of the change in the appearance of the muscle tissue in diagram 2.

(3)

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

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

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

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

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

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

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

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

(c)  Scientists are investigating the use of stem cells to repair damaged hearts.

The stem cells are injected into the ventricle muscle tissue.

(i)  Explain why stem cells could repair a damaged heart.

(2)

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

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

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

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

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

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

(ii)  The stem cells are obtained from the person who has the damaged heart.

Explain why using stem cells from the same person is better than using stem cells from a
different person.

(2)

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

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

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

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

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

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

 

(Total for question = 8 marks)
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Q3.           

Read the passage below. Use the information in the passage and your own knowledge to answer
the questions that follow.

Heart transplant

(a)  Suggest why cardiomyopathy can cause heart failure (lines 6 to 7).
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(1)

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

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

(b)  During the transplant procedure the patient's heart is removed, leaving behind a section of
the right and left atria.

Describe the functions of the atria in the body.

(3)

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

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

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

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

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

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

(c)  Describe how the blood in the pulmonary artery differs from the blood in the aorta.

(2)

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

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

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

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

(d)  Explain the function of the heart-lung bypass machine (lines 11 to 12).

(3)

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

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

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

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

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

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

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

.............................................................................................................................................
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(e)  Explain why the patient needs to be given immunosuppressants (lines 19 to 20).

(2)

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

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

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

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

(f)  Explain why patients should not smoke after their heart transplant (lines 28 to 29).

(2)

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

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

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

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

(g)  State what is meant by the term balanced diet.

(1)

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

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

(h)  Calculate the number of patients in the United Kingdom who have a heart transplant in one
year that are still alive five years later (lines 2 to 3 and lines 35 to 36).

(2)

number of patients = ...........................................................

(i)  Suggest why patients are advised to avoid strenuous activities after their heart transplant
(line 24).

(1)

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

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

(j)  Suggest why patients are more likely to be at risk of food poisoning after their heart
transplant (lines 32 to 33).

(1)

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

.............................................................................................................................................
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(Total for question = 18 marks)

 

 

Q4.           

Read the passage below. Use the information in the passage and your own knowledge to answer
the questions that follow.

Human kidney disease

 

(a)  Give one way that a person can change their diet to lower their risk of developing high
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cholesterol (lines 4 to 6).

(1)

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

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

(b)  One function of the kidney is excretion (line 9). Another function is osmoregulation.

Explain what is meant by the term osmoregulation.

(2)

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

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

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

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

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

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

(c)  Explain why a person with severe kidney disease will need dialysis to continue for life (lines
15 to 16).

(2)

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

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

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

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

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

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

(d)  The peritoneum acts as a partially permeable membrane.

(i)  Explain what is meant by a partially permeable membrane (lines 23 to 24).

(2)

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

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

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

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

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

(ii)  Explain why the dialysis solution must contain purified water, glucose and mineral ions (lines
19 to 21).

(2)

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

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

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

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

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

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

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

(e)  Explain how the composition of the dialysis solution results in the waste products being
removed from the blood (lines 21 to 22).

(2)

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

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

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

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

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

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

(f)  (i)  A person is using APD.

Calculate the percentage of their time used for treatment in a week (lines 33 to 35).

(2)

percentage = ........................................................... %

(ii)  Suggest why people may prefer to use CAPD instead of haemodialysis (lines 31 to 32).

(1)

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

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

(g)  Describe how the structures in a human kidney result in the correct substances being
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retained in the blood.

(3)

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

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

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

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

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

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

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

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

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

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

 

(Total for question = 17 marks)

 

 

Q5.           

(a)  The table gives some information about different hormones.

Complete the table by giving the missing information.
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(6)

(b)  Give three differences between hormones and neurotransmitters.

(3)

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

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

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

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

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

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

 

(Total for question = 9 marks)

 

 

Q6.           

The diagram shows part of the human urinary system.

(a)  Name the structures labelled A and B.

(2)

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

B ...................................................................................................................................
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(b)  The diagram shows a kidney nephron.

The table shows the relative concentrations of glucose and protein in the areas labelled X, Y and
Z on the diagram.

(i)  Explain the difference between the concentration of protein in area X and the concentration
of protein in area Y.

(2)

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

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

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

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

(ii)  Explain the difference between the concentration of glucose in area Y and the concentration
of glucose in area Z.

(2)

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

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

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

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

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

(c)  When the body becomes dehydrated, the concentration of urine increases.

Explain the changes that occur in the body that lead to the production of concentrated urine.

(4)

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

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

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

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

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

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

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

 

(Total for question = 10 marks)

 

 

Q7.           

Transpiration is the evaporation of water from the surface of a plant.

(a)  Explain why transpiration is useful for plants.

(2)

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

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

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

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

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

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

(b)  A student uses this apparatus to measure the rate of transpiration in still air and the rate of
transpiration in windy conditions.
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The student calculates the total loss of water after one hour in mg per cm2 of leaf area × 10–4
for the plant in still air.

He then repeats this calculation for the plant in windy conditions.

The graph shows the student's results.

(i)  The total leaf surface area from which transpiration occurs is 250 cm2.

Calculate the loss of water from this plant in still air in mg per hour.

(2)

loss of water = ........................................................ mg per hour

(ii)  Explain the results shown by the graph.

(3)

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

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

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

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

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

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

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

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

(c)  Justify two factors that the student needs to control to make a valid comparison of
transpiration in still air and in windy conditions.

(4)

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

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

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

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

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

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

 

(Total for question = 11 marks)

 

 

Q8.           

Bags made from starch are better for the environment than plastic bags made from fossil fuels.

Bags made from starch are decomposed by microorganisms such as soil fungi.

(a)  (i)  Which of these is a feature of fungi?

(1)

   A    chloroplasts in the cytoplasm

   B    starch stored in the cytoplasm

   C    thread-like hyphae

   D    walls made of cellulose

(ii)  The soil fungi release an enzyme called amylase that digests the bag.

What is the product of this digestion?
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(1)

   A    amino acids

   B    fatty acids

   C    glycerol

   D    maltose

(iii)  Amylase is a protein.

Describe how protein is made in a cell.

(5)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(b)  A student investigates the effect of soil pH on the decomposition of bags made from starch.

She uses this method.

 cut two small squares from a bag
 measure the mass of each small square
 place one square in a beaker of soil with a pH of 7.0
 place the other square in a beaker of soil with a pH of 9.0
 after 10 days, remove the squares and measure their mass again
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The table shows the student's results.

(i)  Calculate the percentage loss in mass shown by the square in pH 9.0 soil.

(1)

percentage = ...........................................................

(ii)  Calculate the difference between the percentage loss in mass for the two squares.

(1)

difference = ...........................................................

(iii)  Explain how the student could improve her method so that she can obtain more accurate
results.

(4)

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

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

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

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

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

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

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

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

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

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

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

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

 

(Total for question = 13 marks)

 

S T E M U P . C O . U K

https://stemup.co.uk


 

Q9.           

The leaves of plants make starch.

(a)  Describe how you would test a leaf to show that it contains starch.

(3)

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

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

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

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

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

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

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

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

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

(b)  The diagram shows the structure of part of a leaf.

Explain the differences between the palisade mesophyll and the spongy mesophyll.

(4)

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

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

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

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

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

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

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

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

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

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

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

(c)  A student uses this method to investigate the role of leaves in transpiration.

 remove four leaves from a plant
 cover the upper surface of one leaf with petroleum jelly
 cover the lower surface of one leaf with petroleum jelly
 cover both surfaces of one leaf with petroleum jelly
 keep one leaf uncovered
 measure the mass of each leaf
 suspend the leaves for several hours in air

 

After several hours, the student measures the mass of each leaf again.

The graph shows his results.
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The student concludes that transpiration occurs mainly from the upper surface of leaves.

Evaluate this conclusion.

(3)

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

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

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

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

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

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

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

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

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

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

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

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

 

(Total for question = 10 marks)
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Q10.           

Obesity is caused when energy input is greater than energy output.

A student likes to eat potato crisps but is concerned about obesity.

The student has a choice of two different types of crisp to eat.

Describe an experiment the student could use to determine which type of crisp contains the
least energy.

(6)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

(Total for question = 6 marks)

 

 

Q11.           

(a)  The kidney carries out two functions in the human body.

State these functions.

(2)

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

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

(b)  The data shows the concentration of substances in different liquids from different locations
in the kidney.

(i)  Calculate the range of urea concentrations across the three different locations in the kidney.

(1)

range = ...........................................................

(ii)  Explain the differences in the concentration of protein and glucose.
      Use information from the table to support your answer.

(4)

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

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

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

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

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

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

(iii)  Describe an experiment you could carry out to compare the glucose concentration of
samples of plasma and glomerular filtrate.

(4)

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

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

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

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

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

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

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

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

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

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

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

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

(c)  The composition of urine changes depending on the conditions within the body.

Explain how the composition of urine changes if a person is in a very warm environment.

(3)

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

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

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

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

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

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

.............................................................................................................................................
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(Total for question = 14 marks)

 

 

Q12.           

The kidney contains nephrons involved in osmoregulation and excretion.

The diagram shows a nephron.

(a)  Which part is the Bowman's capsule?

(1)

   A   

   B   

   C   

   D   

(b)  The table gives the mass of three substances transported in part A and in part D for all
kidney nephrons during one day.

(i)  Explain the change in the mass of glucose from part A to part D.

(3)
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.............................................................................................................................................

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

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

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

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

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

(ii)  Calculate the percentage reabsorption of water by kidney nephrons.

(2)

percentage = ........................................................... %

(iii)  A substance containing nitrogen is broken down in the liver to produce urea.

Which substance is broken down to produce urea?

(1)

   A    fat

   B    glucose

   C    protein

   D    water

(c)  A drug called MDMA increases the secretion of ADH.

Explain how this increase affects urine production.

(4)

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

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

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

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

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

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

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

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

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

 

(Total for question = 11 marks)

 

 

Q13.           

Read the passage below. Use the information in the passage and your own knowledge to answer
the questions that follow.

Male contraception
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(a)  Suggest why the men in the study had to be able to produce sperm with no abnormalities in
shape or movement
        (lines 8 and 9).

(2)

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

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

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

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

(b)  (i)  The contraceptive injection contained the drug progestin (lines 15 and 16).

Progestin is similar in structure and function to progesterone.

Describe the roles of progesterone in the human female body.

(2)

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

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

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

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

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

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

(ii)  Suggest why the injections also contain the hormone testosterone (lines 15 and 16).
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(1)

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

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

(iii)  State where in the male body testosterone is produced.

(1)

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

(c)  (i)  Give the purpose of the initial suppression phase of the study (line 13).

(1)

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

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

(ii)  State why the sperm count is monitored during the suppression phase (lines 18 and 19).

(1)

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

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

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

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

(iii)  State why alternative contraception was used during the suppression phase (lines 19 and
20).

(1)

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

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

(d)  Suggest why sperm count continues to be monitored during the testing phase (lines 25 and
26).

(1)

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

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

(e)  Calculate the number of men whose partners became pregnant during the study (lines 6 and
28).

(2)

number of men = ...........................................................
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(f)  Evaluate the use of progestin and testosterone injections as a method of contraception.

(4)

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

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

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

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

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

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

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

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

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

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

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

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

 

(Total for question = 16 marks)

 

 

Q14.           

Micropropagation is used to produce plant clones.

The process involves growing explants in vitro.

(a)  State what is meant by the term in vitro.

(1)

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

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

(b)  The explants grow new roots and shoots.

A student investigates the effect of pH on the growth of new shoots.

The table shows the student's results.
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(i)  Explain the relationship between pH and the mean number of shoots per explant.

(2)

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

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

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

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

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

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

(ii)  Describe a procedure the student could use to obtain explants and produce these results.

(6)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(c)  Give two benefits of using micropropagation to produce new plants rather than using seeds.

(2)

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

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

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

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

 

(Total for question = 11 marks)

 

 

Q15.           

Read the passage below. Use the information in the passage and your own knowledge to answer
the questions that follow.
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(a)  Explain how cross-pollination can lead to an increase in genetic variation. (Lines 2–3)

(2)

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

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

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

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

(b)  (i)  Explain the advantages of the seeds germinating away from the parent plant. (Line 8)

(3)

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

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

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

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

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

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

(ii)  Give one advantage of a seed germinating close to the parent plant. (Line 11)

(1)

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

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

(c)  Explain the conditions needed for seed germination.

(3)

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

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

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

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

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

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

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

(d)  Explain why some seeds are surrounded by a brightly-coloured and sweet-tasting fruit.
(Lines 13–14)

(2)

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

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

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

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

(e)  Large numbers of tomato plants are often found growing along the sides of drains and
settling beds on sewage farms.

Suggest a reason for this observation.

(1)

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

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

(f)  Give the reason why sunlight is required for lupin seeds to be dispersed. (Lines 21–24)

(1)

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

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

(g)  Describe an experiment you could carry out to investigate how the presence of fluff on
dandelion seeds affects how fast they fall. (Lines 30–31)

(3)

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

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

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

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

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

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

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

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

 

(Total for question = 16 marks)

 

 

Q16.           

Plant root hair cells absorb water from the soil by osmosis.

(a)  (i)  Explain how the structure of a root hair cell is adapted to absorb water.

(2)

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

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

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

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

(ii)  Give one difference between osmosis and diffusion.

(1)

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

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

(b)  A student investigates the effect of light on the volume of water taken up and lost by a plant
shoot in one hour.

The table shows the student's results.
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(i)  Explain these results.

(3)

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

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

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

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

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

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

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

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

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

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

(ii)  Give two abiotic variables the student should control.

(2)

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

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

(c)  Another student uses this apparatus and a stop clock to find the mean (average) rate of
water taken up by a plant shoot.
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(i)  Name the apparatus used by the student.

(1)

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

(ii)  Describe how the student could use this apparatus to find the mean rate of water taken up
by the plant.

(3)

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

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

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

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

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

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

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

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

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

 

(Total for question = 12 marks)

 

 

Q17.           

A student investigates the effect of different colours of light on the rate of photosynthesis
in a water plant.

This is the student's method.

 place a 1% sodium hydrogen carbonate solution in a boiling tube
 cut a 5 cm length of pondweed and place it in the tube
 place a lamp 10 cm from the tube containing the pondweed
 leave the pondweed for 10 minutes until it starts to produce bubbles from the cut end
 count the bubbles produced in one minute
 count the bubbles for two more one minute periods

 

The student repeats the experiment three more times using filters in front of the lamp
that let through either red light, blue light or green light.
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These are the student's results.

(a)  Write the balanced symbol equation for photosynthesis.

(2)

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

(b)  (i)  Anomalous results are not included in the calculation of the mean.

Calculate the mean number of bubbles per minute for the lamp with no filter.

(2)

number = ........................................................... bubbles per minute

(ii)  Explain the student's results.

(4)

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

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

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

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

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

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

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

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

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

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

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

(iii)  Give two abiotic variables that the student should control in her experiment.

(2)

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

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

(c)  (i)  Explain why measuring the rate of photosynthesis by counting bubbles may not be an
accurate method to use.

(2)

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

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

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

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

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

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

(ii)  Suggest an alternative method that the student could use to measure the rate of
photosynthesis in her experiment.

(2)

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

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

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

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

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

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

 

(Total for question = 14 marks)
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Q18.           

The diagram shows the path that the water takes when it is absorbed from the soil into the
xylem of a plant.

(a)  (i)  Explain how root hair cells are adapted for efficient absorption of water.

(2)

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

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

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

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

(ii)  Explain how water is transported from the soil to the leaves.

(4)

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

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

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

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

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

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

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

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

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

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

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

.............................................................................................................................................
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(b)  Describe how you could determine the rate of water loss from a leafy shoot.

(4)

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

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

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

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

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

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

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

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

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

 

(Total for question = 10 marks)

 

 

Q19.           

Read the passage below. Use the information in the passage and your own knowledge to answer
the questions that follow.

Plastic pollution
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(a)  (i)  Which organism named in the passage is a producer?

(1)

   A    crustaceans

   B    microscopic plankton

   C    sea birds

   D    turtles

(ii)  Which organism named in the passage is a tertiary consumer?

(1)
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   A    crustaceans

   B    fin whale

   C    human

   D    whale shark

(b)  Explain how blocked tubes leading from the mouth can lead to death in some animals. (lines
8 to 10)

(5)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(c)  Suggest why bioaccumulation of microplastics is a problem for humans. (lines 17–20)

(2)

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

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

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

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

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

(d)  Calculate the difference between the number of plastic particles ingested in a year by a fin
whale and a whale shark. (lines 29–31)

Give your answer in standard form.

(3)

difference = ...........................................................

(e)  Explain the effects of reduced reproduction on biodiversity. (lines 31–32)

(2)

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

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

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

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

(f)  Suggest a benefit of using biodegradable plastic bags. (line 35)

(2)

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

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

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

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

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

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

 

(Total for question = 16 marks)

 

 

Q20.           

The diagram shows some parts of the nitrogen cycle.
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(a)  Name the processes labelled A, B and C.

(3)

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

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

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

(b)  The mass of nitrogen that moves within the nitrogen cycle has been estimated and some of
the masses are given in the table.
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(i)  Some of these processes remove nitrogen from the atmosphere.

Calculate the total mass of nitrogen removed from the atmosphere by these processes.

Give your answer in standard form.

(2)

mass = ........................................................... g

(ii)  Calculate the percentage of the nitrogen released into the atmosphere that comes from
burning of biomass.

(2)

percentage = ...........................................................

(iii)  Explain how burning biomass returns nitrogen to the atmosphere.

(2)

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

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

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

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

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

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

S T E M U P . C O . U K

https://stemup.co.uk


(c)  Explain the effect of nitrous oxide on global warming.

(2)

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

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

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

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

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

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

 

(Total for question = 11 marks)
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