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Q1.           

Decomposer bacteria are involved in the nitrogen cycle.

The bacteria release an enzyme called urease.

(a)  The diagram shows part of one strand of DNA used to make urease.

Complete the diagram by giving the missing bases on the other strand of DNA.

(1)

(b)  Urease acts on urine to produce ammonia.

The graph shows how pH affects the activity of urease.

(i)  Which of these is the optimum pH for urease?

(1)

   A    2.5

   B    4.5

   C    7.5

   D    8.5

(ii)  Explain the activity of urease at pH 8.5
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(2)

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

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

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

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

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

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

(c)  Describe the role of the other bacteria involved in the nitrogen cycle.

(5)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

.............................................................................................................................................
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(Total for question = 9 marks)

 

 

Q2.           

The biodiversity in an ecosystem can be determined by counting the number of different species
present and the number of individuals of each species present.

(a)  Give the term that describes the number of individuals of one species present in a habitat at
one time.

(1)

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

(b)  Students compared the biodiversity of two fields, A and B.

They determined the number of individual plants of three species in each field.

They also calculated the percentage of each species of plant compared to the total number of
plants of all three species for each field.

The table shows the results.

(i)  Complete the table by calculating the missing values.

(2)

(ii)  Explain which field has the greater biodiversity.

(2)

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

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

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

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

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

(c)  Explain how a shortage of one named mineral could affect the size of plants in the fields.

(2)

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

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

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

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

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

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

 

(Total for question = 7 marks)

 

 

Q3.           

Deforestation is the cutting down of trees.

After deforestation many dead leaves are left on the forest floor.

A student investigates the decomposition of these leaves.

This is her method.

 collect four samples of dead leaves each with a mass of 6.0 kg
 label the samples P, Q, R and S
 cut sample P into small pieces and keep at 10 °C
 cut sample Q into small pieces and keep at 20 °C
 do not cut sample R and keep at 10 °C
 do not cut sample S and keep at 20 °C
 measure the mass of each sample after three months

 

The graph shows her results.

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

https://stemup.co.uk


(a)  Explain the results obtained by the student.

(4)

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

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

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

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

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

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

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

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

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

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

(b)  Calculate the difference between the rate of decomposition in sample P and the rate of
decomposition in sample Q.

(3)

Give your answer in kg per month.

difference = ........................................................... kg per month

(c)  The student needs to control biotic variables in her investigation.

Give two biotic variables she should control.

(2)

1 ..........................................................................................................................................
S T E M U P . C O . U K

https://stemup.co.uk


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

 

(Total for question = 9 marks)

 

 

Q4.           

(a)  The diagram shows one strand of DNA from a section of a gene.

ATTCCGAGT

What would be the complementary sequence of bases on the messenger RNA produced from
this strand of DNA?

(1)

   A    TAAGGCTCA

   B    ATTCCGAGT

   C    UAAGGCUCA

   D    AUUCCGAGU

(b)  The diagram shows a stage during protein synthesis.

Which row gives the correct names for the stage of protein synthesis shown and the sequence of
bases labelled X?

(1)
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(c)  Explain how a mutation in a gene can affect the phenotype of an organism.

(3)

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

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

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

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

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

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

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

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

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

(d)  In an accident at a nuclear power station, radioactive material was released into the
surrounding areas of land.

Scientists investigated the impact of this on a species of butterfly.

Samples of adult butterflies were collected from an area near the power station two months after
the release of the radioactive material.

The percentages of butterflies with abnormalities were calculated.
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The butterflies were then mated in the laboratory and the percentage of offspring with
abnormalities calculated.

The experiment was repeated with butterflies collected from the same area, 10 months after the
release of the radioactive material.

(i)  Describe how the scientists could have sampled the population of butterflies in the area.

(3)

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

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

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

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

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

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

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

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

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

(ii)  The results of the investigation are shown in the table.

The scientists concluded that the increased level of radioactivity has led to an increased rate of
mutation of DNA.

Discuss the scientists' conclusion referring to data from the table to support your answer.

(5)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

(Total for question = 13 marks)

 

 

Q5.           

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 why cattle with damaged lungs have gas exchange problems (lines 2 to 3).

(2)

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

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

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

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

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

(b)  Explain the advantage of drinking pasteurised milk rather than unpasteurised milk (lines 4 to
5).

(2)

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

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

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

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

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

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

(c)  Suggest two reasons why there were fewer cases of bovine TB in Europe compared with
outside Europe (lines 7 to 9).

(2)

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

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

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

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

(d)  The case to death ratio in Europe is 12.5 : 1 (lines 7 to 9).

Calculate the case to death ratio from outside Europe.

(2)

case to death ratio = ...........................................................

(e)  Territorial behaviour reduces the spread of disease between badger groups (lines 19 to 20).

Suggest two other ways that badgers benefit from territorial behaviour.

(2)

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

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

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

(f)  Explain how vaccination reduces the risk of infection in badgers (line 24).

(3)

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

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

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

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

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

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

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

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

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

(g)  Describe how scientists could find out if badger vaccination reduces TB in cattle (lines 27 to
28).

(3)

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

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

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

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

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

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

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

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

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

 

(Total for question = 16 marks)
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Q6.           

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

(a)  What is meant by the term ecosystem (line 3)?

(2)

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

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

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

.............................................................................................................................................
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(b)  Suggest how the mutualistic relationship between the small animals and the algae inside
them is of benefit to both species (lines 6 and 7).

(2)

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

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

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

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

(c)  (i)  Explain why coral grows best in shallow, clear water (lines 3 and 4).

(2)

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

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

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

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

(ii)  Suggest why coral grows best in moving water (lines 3 and 4).

(2)

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

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

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

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

(d)  Suggest how scientists are able to find the percentage of coral that has died in a section of
the reef.

(3)

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

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

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

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

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

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

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

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

(e)  Give one reason why coral that survives higher sea temperatures is under increased threat
from predators (lines 22 to 24).

(1)

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

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

(f)  Suggest what recommendations should be included in the sustainability plan for the coral
reef (lines 26 and 27).

(3)

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

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

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

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

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

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

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

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

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

 

(Total for question = 15 marks)

 

 

Q7.           

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

Bluetongue disease in sheep
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(a)  The spread of bluetongue may be one consequence of global warming (line 1).

Explain one other biological consequence of global warming.

(2)

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

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

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

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

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

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

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

(b)  Suggest how the midge acts as a vector (line 1).

(1)

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

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

(c)  Explain why sheep with bluetongue need to pant (line 14).

(2)

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

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

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

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

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

(d)  Give one reason why bluetongue was not found in the UK before 2007 (line 7).

(1)

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

(e)  Calculate the percentage of midge species that are vectors of the bluetongue virus (line 10).

(2)

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

(f)  Explain why the lips of sheep with bluetongue turn blue (line 16).

(2)

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

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

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

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

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

.............................................................................................................................................
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(g)  Explain how vaccination could protect a sheep from bluetongue (line 19).

(3)

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

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

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

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

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

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

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

(h)  Explain how quarantine could protect sheep from bluetongue (line 20).

(2)

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

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

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

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

 

(Total for question = 15 marks)

 

 

Q8.           

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

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

(1)

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

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

Give your answer in standard form.
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[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

(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)
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.............................................................................................................................................

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

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

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

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

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

(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)

 

 

Q9.           

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)

 

 

Q10.           

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)

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

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

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

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

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

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

(2)

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

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

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

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

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

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

 

(Total for question = 11 marks)

 

 

Q11.           

Pyramids of biomass and energy transfer are ways of representing what happens in an
ecosystem.

(a)  Diagram 1 shows pyramids of biomass for a crop field ecosystem and for a coral reef
ecosystem.

(i)  Use data from Diagram 1 to calculate the efficiency of the transfer of biomass from producers
(P) to primary consumers (C1) in the coral reef.

(1)

producer to primary consumer = ........................................................... %

(ii)  The efficiency of the transfer of biomass from primary consumers (C1) to secondary
       consumers (C2) in the crop field is 1%.

Calculate the biomass of the secondary consumers in the crop field in g per m2.

(1)
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biomass = ........................................................... g per m2

(iii)  Suggest why the biomass transfer is different in the coral reef compared to the crop field.

(1)

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

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

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

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

(b)  Diagram 2 shows pyramids of biomass for an ocean and a lake.

Explain the shape of the pyramid of biomass for the ocean.

(2)

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

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

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

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

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

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

(c)  Suggest how scientists could estimate the energy of the producers in 1 m2 of the crop field.

(2)

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

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

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

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

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

.............................................................................................................................................
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(Total for question = 7 marks)

 

 

Q12.           

Fish farming is often used to produce protein rich food.

(a)  Selective breeding is often used to produce fish that grow rapidly and do not waste much
food.

Explain how selective breeding can be used to produce fish that grow rapidly.

(2)

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

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

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

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

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

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

(b)  Fish farming systems can often release ammonia into the water. The ammonia is converted
into nitrates.

Describe how ammonia is converted into nitrates.

(2)

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

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

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

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

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

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

(c)  Multi-trophic level aquaculture is a method of fish farming that has been developed to
reduce environmental pollution and increase profits.

The diagram shows a multi-trophic level aquaculture system.
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Explain how the multi-trophic level aquaculture system reduces environmental pollution, and
increases the profits of fish farming.

Use information from the diagram and your own knowledge to support your answer.

(5)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

.............................................................................................................................................
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(Total for question = 9 marks)

 

 

Q13.           

Sewage pollution affects the distribution of organisms in a river.

Scientists measured the oxygen level, the number of bacteria, the number of mayfly nymphs
and the number of tubifex worms in the river.

The mayfly nymph is an immature form of an insect and the tubifex is a small worm usually
growing to a length of about 10 cm.

The scientists recorded how these measurements changed at different distances from the
sewage outlet.
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(a)  Comment on the changes in the measurements as the distance from the sewage outlet
increases.

You should use information from the graphs and your own knowledge in your answer.

(5)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

https://stemup.co.uk


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

(b)  Scientists often use information about the organisms present in a habitat as an indication of
the level of pollution and as a measure of biodiversity.

(i)  Explain what is meant by the term biodiversity.

(2)

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

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

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

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

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

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

(ii)  Suggest how the number of mayfly nymphs and the number of tubifex worms can be used to
indicate the level of pollution.

(2)

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

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

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

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

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

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

 

(Total for question = 9 marks)

 

 

Q14.           

A group of students compares the distribution of plant species in two fields using this method.

 use random sampling
 use a 0.5 m × 0.5 m quadrat
 count the number of each species in a quadrat
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Repeat this method for five quadrats in each field.

The tables show the students' results.

(a)  Describe how the students would obtain random samples from each field.

(2)

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

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

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

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

(b)  (i)  Calculate the mean number of dandelions per quadrat in field B.

(1)

mean number = ...........................................................

(ii)  Calculate the number of dandelions per m2 in field B.

(1)

number of dandelions per m2 = ...........................................................

(c)  Describe the differences in species distribution in field A and field B.

(2)

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

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

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

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

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

(d)  A teacher suggests that there are no buttercups in field B because of poor water drainage
from the field.

Describe what further experiment the students could do to investigate this suggestion.

(3)

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

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

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

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

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

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

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

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

 

(Total for question = 9 marks)

 

 

Q15.           

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

(3)

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

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

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

(b)  Nitrates are one cause of pollution in rivers.

The graphs show the changes in nitrate levels and the biological oxygen demand (BOD) of the
same rivers over a number of years. A high BOD means that there is a large population of
microorganisms in a water sample.
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(i)  Describe how the nitrate levels and BOD change over the time period shown.

(2)

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

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

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

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

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

(ii)  Explain the relationship between nitrate levels and BOD in these rivers.

(4)

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

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

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

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

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

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

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

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

 

(Total for question = 9 marks)

 

 

Q16.           

A student uses this method to investigate the nitrogen cycle.

• take two samples of soil, each of mass 100 g

• sterilise one sample of soil by heating at 100 °C for one hour

• place the sterilised and unsterilised samples into separate filter funnels

• pour 25 cm3 of water through each soil sample and collect the filtrate in a test tube

• test each filtrate for nitrates
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• pour water through each soil sample for 5 minutes

• pour another 25 cm3 of water through each soil sample and collect the filtrate in a test tube

• test each filtrate for nitrates

• add 1 cm3 of a solution of ammonium salts to each soil and leave for three days

• pour 25 cm3 of water through each soil sample again and collect the filtrate in a test tube

• test each filtrate for nitrates

The diagram shows the student's apparatus.

The table shows the student's results.

(a)  Give the independent variable in the investigation.

(1)

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

(b)  (i)  Suggest why the student poured water through the soil samples for five minutes before
adding the ammonium salts.

(2)
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.............................................................................................................................................

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

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

(ii)  Comment on the results of the nitrate tests on the two soil samples three days after adding
ammonium salts.

(4)

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

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

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

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

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

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

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

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

 

(Total for question = 7 marks)

 

 

Q17.           

(a)  The diagram shows the nitrogen cycle with four processes labelled A, B, C and D.
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(i)  Which process is nitrogen fixation?

(1)

   A   

   B   

   C   

   D   

(ii)  Which process is decomposition?

(1)

   A   

   B   

   C   

   D   

(iii)  Which process is nitrification?

(1)

   A   

   B   

   C   

   D   

(iv)  Name a type of organism that carries out process C.

(1)

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

(b)  A student does an investigation to determine if nitrate ions are required for plant growth.

He uses this method.

Step 1   Use a measuring cylinder to add 10 cm3 of the control solution containing all the
minerals a plant requires
             to a test tube

Step 2   Cover the top of the tube with foil

Step 3   Make a small hole in the foil

Step 4   Push the root of a germinated bean seedling through the hole so it is in the solution
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Step 5   Rinse the measuring cylinder with distilled water

Step 6   Repeat Steps 1 to 4 using a test solution containing all the mineral a plant requires apart
from nitrate ions

Step 7   Wrap both tubes in black paper

Step 8   Place both tubes in a test tube rack in bright sunlight

(i)  Explain why the control solution contains all the mineral ions the plant requires but the test
solution contains all the mineral ions the plant requires except nitrate.

(2)

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

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

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

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

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

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

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

(ii)  State the purpose of Step 5.

(1)

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

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

(iii)  Explain the purpose of Step 7.

(2)

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

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

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

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

(iv)  Explain the measurements that the student could make to determine if nitrate ions are
required for plant growth.

(2)

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

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

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

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

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

 

(Total for question = 11 marks)

 

 

Q18.           

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

Schistosomiasis
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(a)  Which process is affected if kidneys are damaged (line 8)?

(1)

   A    digestion

   B    mutation

   C    ultrafiltration

   D    vaccination

(b)  Suggest three ways to reduce the risk of being infected by schistosomes.

(3)

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

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

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

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

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

.............................................................................................................................................
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(c)  Name two different blood cells that would be found in the urine of infected people (line 17).

(2)

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

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

(d)  An infected person has a body mass of 120 kg.

What dose of drugs would be effective for this person (lines 19 to 20)?

(1)

   A    0.04 mg

   B    4.8 mg

   C    40 mg

   D    4800 mg

(e)  Using the estimated number of people in the world who have schistosomiasis (lines 21 to
22), calculate the number of people who die each year from schistosomiasis.

(2)

number = ...........................................................

(f)  Which of these is the correct description of a plasmid?

(1)

   A    a circle of DNA

   B    a circle of mRNA

   C    a circle of protein

   D    a circle of tRNA

(g)  Explain how a vaccine could protect people from schistosomiasis (lines 24 to 25).

(3)

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

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

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

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

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

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

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

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

(h)  (i)  Suggest what is given to the control group (lines 27 to 29).

(1)

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

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

(ii)  A scientist claims that the investigation proves the vaccine is effective against
schistosomiasis (lines 27 to 29).

Comment on this claim.

(3)

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

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

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

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

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

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

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

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

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

 

(Total for question = 17 marks)
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