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Q1.           

Cadmium is an environmental pollutant that affects the synthesis of plant pigments.

A scientist investigated the effect of cadmium on the synthesis of chlorophyll and
carotenoid pigments in plants.

The scientist used the following steps in the method.

Step 1: plants were grown in darkness for one week to produce yellow leaves

Step 2: leaf discs of the same diameter were taken from the first pair of these leaves

Step 3: a total of 25 discs was put into tubes containing different cadmium chloride
concentrations

Step 4: these tubes were kept at 27 °C and exposed to the same source of light

The table shows information about the pigments chlorophyll a and chlorophyll b
and the carotenoids present in the leaf discs after 48 hours.

(i)  Analyse the data to deduce the effect of cadmium on the synthesis of plant pigments.

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

(ii)  Justify the method used by the scientist.

(5)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

(Total for question = 8 marks)

 

 

Q2.           

(a)  A student investigated the effect of ethanol on plant cell membranes.
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The graph shows the results of this investigation.

(i)  Explain why red light was used in this investigation.

(2)

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

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

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

(ii)  Explain the absorbance value at 0 minutes.

(2)

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

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

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

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

(iii)  Explain the effect of ethanol on plant cell membranes.

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

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

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

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

(b)  The student also carried out a control, using water instead of 40% ethanol.

Draw a line on the graph to show the results for this control.

(2)

(c)  The student then investigated the effect of ethanol concentration on leaves from different
plant species.

Justify the modifications to the procedure in part (a) that will be required to obtain valid data.

(5)
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(Total for question = 13 marks)

 

 

Q3.           

Plant pigments are involved in photosynthesis.

The action spectrum of chloroplasts and the absorption spectrum of the pigments can be
determined.

(i)  State the difference between an action spectrum and an absorption spectrum.

(1)

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

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

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

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

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

(ii)  State how an action spectrum and an absorption spectrum show that chlorophyll is used in
photosynthesis.

(1)

.............................................................................................................................................
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(Total for question = 2 marks)

 

 

Q4.           

The diagram shows the flow of energy in an ecosystem.

The numbers represent the energy in kJ m−2 yr−1 in each category.

(i)  Calculate the percentage efficiency of energy transfer from sunlight to the producers.

(2)

Answer ........................................................... %

(ii)  Give one reason why the energy transfer from sunlight to the producers is less than 100%
efficient.

(1)

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

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

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

(iii)  Explain the energy difference between the producers and the primary consumers.

(2)
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S T E M U P . C O . U K

https://stemup.co.uk


.............................................................................................................................................
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(Total for question = 5 marks)

 

 

Q5.           

Fritillaria delavayi is a small plant (height 7 cm), that grows on rocky slopes on mountains in
China.

The image shows Fritillaria delavayi.

For at least 2 000 years, this plant has been collected and used in Chinese medicine.
It is not known to be eaten by animals.

In less accessible regions, where few humans go, the plants are bright green with bright yellow
flowers.

In locations where bulbs are collected in high numbers, most plants have greyish-brown leaves
and flowers.

Scientists believe that the greyish-brown plants are the same species as the brightly-coloured
plants.

(i)  Describe how scientists can use gel electrophoresis to show that these plants belong to the
same species.

(4)
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.............................................................................................................................................

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

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

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

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

(ii)  Explain why the features of the brightly-coloured plants enable them to grow successfully in
the areas where they are not collected by humans.

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

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

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

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

 

(Total for question = 6 marks)

 

 

Q6.           

Macroalgae and microalgae are photosynthetic organisms.

Seaweeds are macroalgae that live attached to rock in coastal areas.

Some seaweeds are green, some are brown and some are red.

The colour of seaweeds depends on the photosynthetic pigments contained in their cells.

Green seaweeds contain chlorophyll, brown seaweeds contain chlorophyll and fucoxanthin and
red seaweeds contain chlorophyll and phycoerythrin.

(i)  Explain why these seaweeds have different absorption spectra and action spectra.
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(3)

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

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

(ii)  The diagram shows the position that these seaweeds occupy on submerged rock and the
depth to which different wavelengths of light penetrate into the water.

Explain why the seaweeds occupy different positions on the submerged rock.

(3)

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

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

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

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

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

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

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

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

https://stemup.co.uk


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

 

(Total for question = 6 marks)
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