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Answer all questions.

1.	 The graph below shows the relationship between the number of cigarettes smoked per day and 
deaths of people due to lung cancer.

© WJEC CBAC Ltd.

0
0

100

200

300

50

150

250

350

400

5 10 15 20 25 30

deaths from 
lung cancer 

(per 100 000 of 
the population)

number of cigarettes smoked (per day)

	 (a)	 Use only the information in the graph to answer the following questions.

	 (i)	 Describe the trend shown in the graph.	 [1]

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

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

		  (ii)	 I.	 Calculate the difference in the number of deaths, per 100 000 of the  
population, in those who smoke 10 cigarettes per day and those who smoke 
30 cigarettes per day.	 [1]

Difference = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . per 100 000
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			   II. 	 In 2014 the population of Wales was 3 million. How many of the population, 

who smoke 15 cigarettes a day, are likely to die from lung cancer?	 [1]

Number of population = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

	 (iii)	 Use the graph to state why the following statement is incorrect.	 [1]

		  ‘Smoking is the only cause of lung cancer.’

	

	

	 (b)	 Name the substance in cigarette smoke which causes lung cancer.	 [1]

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

	 (c)	 Apart from cancer, name one other disease caused by smoking.	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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2.	 (a)	 State the meaning of the term diffusion.	 [1]

	

	

	 (b)	 The diagram below shows a piece of Visking tubing that has been set up to represent the 
way molecules pass through the wall of the small intestine into the bloodstream.

© WJEC CBAC Ltd.
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		  Every 30 minutes for the next two hours the water in the test tube was tested for the 
presence of both starch and glucose. 

		  The results are shown in the table below.

time (minutes)

0
(at start) 30 60 90 120

starch - - - - -

glucose - + ++ +++ ++++

		  -	 substance not present
		  +	 substance present 
		  +++ 	increasing concentration of substance
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	 (i)	 State why starch does not appear in the water in the test tube.	 [1]

	

	

	 (ii)	 Name substance X and explain why glucose appears in the water in the test tube.
				   [4]

	

	

	

	

	

	

	 (c)	 Suggest the temperature at which the reaction would work at its fastest rate by circling 
one answer below.	 [1]

					     0 °C

					     10 °C 

					     35 °C

					     100 °C

© WJEC CBAC Ltd.
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3.  	 Big-leaf mahogany (Swietenia macrophylla) is the most financially valuable tropical tree species. 
Its timber has always been in great demand, particularly for furniture making.

	 The maps below show the distribution of big-leaf mahogany trees in Brazil in 1920 and in 2010.

1920 2010

150 million hectares where 
big-leaf mahogany trees could 
be found

big-leaf mahogany trees 
are only found in 30 % of 
the area shown in 1920

	 (a)	 (i)	 Calculate the area that contains big-leaf mahogany trees in 2010.	 [1]

Area = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . hectares

	 (ii)	 The average density of big-leaf mahogany is 1 tree per 10 hectares. Based on this 
density, calculate the number of big-leaf mahogany trees remaining in Brazil in 
2010.	 [1]

Number of trees =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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	 (b)	 The graph shows the production of big-leaf mahogany timber for export from and use 
within Brazil between 1992 and 2000.

		  Calculate the difference between the total production of big-leaf mahogany timber in  
1994 and 2000.

		  Show your working and include the unit.	 [2]

Difference = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (c)	 CITES is the Convention on International Trade in Endangered Species. It maintains 
three lists of species, known as Appendix I, II and III. The rule for placing species in each 
Appendix is:

		  Appendix I 	 species threatened with extinction
	 Appendix II	 species not threatened with extinction but could become so, unless trade 

is controlled
		  Appendix III	 species require protection in at least one country

		  In 2002 big-leaf mahogany was moved from CITES Appendix III to Appendix II. Suggest 
a reason for this.	 [1]
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4.	 Inspired air contains the gases 

	 •	 21 % oxygen 
	 •	 0.04 % carbon dioxide 
	 •	 variable % water vapour
	 •	 79 % nitrogen

	 These same gases appear in expired air but some are in different concentrations. Describe how 
they differ and explain why. Your answer should include the percentage concentrations of each 
gas in expired air.	 [6 QWC] 
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5.	 (a)	 Write out the word equation for photosynthesis.	 [1]

	

	 (b)	 The graph below shows how the sugar concentration in maize plants changes during a  
24 hour period.

© WJEC CBAC Ltd.
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		  Describe and explain the changes in the sugar concentration between

	 (i) 	 08.00 hours and 16.00 hours.	 [2]

	

	

	

	 (ii) 	 20.00 hours and 04.00 hours.	 [3]
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6. 	 The diagram shows part of a molecule of DNA during the process of cell division.
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	 (a)	 In which part of a human cell would DNA be found?	 [1]

		

	 (b)	 In DNA the ratio of adenine to thymine is always 1:1 and the ratio of guanine to 
cytosine is always 1:1. Use the information from the diagram to give a reason for these 
observations.	 [1]

	

	

	 (c)	 During cell division the DNA molecule splits as shown. 

	 (i)	 In one type of cell division, the DNA is copied. The copied DNA molecules then 
separate and two genetically identical cells are formed. 	 [1]

		  Name this type of cell division  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (ii)	 During a different type of cell division, the DNA is copied but the copies break and 
re-join during the formation of genetically different cells. 	 [1]

		  Name this type of cell division  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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7.	 An investigation into animal biodiversity along the slope of a seaweed covered rocky shore was 
carried out as follows.

	 A rope, marked at 1 m intervals, was laid from the top of the shore to the lower part of the shore 
at low tide. At 10 m intervals (stations), a 1 m square quadrat was placed horizontally and the 
numbers of different types of animals living on top of stones and under the stones were recorded 
separately.   

	 The following profile of the shore shows the stations. The table shows the number of animals.

© WJEC CBAC Ltd.
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crabs 0 0 0 2 2 1 0 0 3 6 7 9

periwinkles 1 3 2 4 6 8 0 0 0 15 16 21

limpets 2 3 8 15 9 7 0 1 2 1 0 2

sea 
anemones 0 0 0 1 2 3 0 0 1 3 7 10

worms 0 0 0 0 0 0 0 1 3 4 6 6

star fish 0 0 0 0 0 0 0 0 0 0 4 5

	 (a)	 What name is given to this technique of sampling?	 [1]
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	 (b)	 (i)	 State precisely where the greatest biodiversity was found. 	 [1]

	

	 (ii)	 Suggest why biodiversity was greatest in this location. 	 [1]

	

	

	 (c)	 There were more herbivores on top of the stones than under the stones. Explain why.	[2]

	

	

© WJEC CBAC Ltd.
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8.	 Anwen investigated the effect of salt on the activity of yeast. She carried out the following 
procedure using the apparatus shown below.

© WJEC CBAC Ltd.

0 cm3

10 cm3

0 cm3

10 cm3

plungers of
plastic syringes

container 
of lime
water

tube A contains:

20 cm3 distilled water
10 g sugar
0.5 g yeast
at 40 ºC

tube B contains:

20 cm3 distilled water
10 g sugar
0.5 g yeast
10 g salt
at 40 ºC

	 The plungers in the syringes were set at 0 cm3 in A and B at the start. After 30 minutes the 
plungers were at the positions shown in the diagrams.

	 (a)	 Describe the expected appearance of the lime water after 30 minutes in:	 [1]

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

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

bung bung
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	 (b)	 (i) 	 Explain why the plunger in A was in the position shown after 30 minutes.	 [3]

	

	

	

	

	 (ii) 	 Explain how osmosis affected the yeast in tube B, causing the plunger to stay  
at 0 cm3.	 [4]
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9.	 The bar chart shows the relative concentrations of different mineral salts in the cell sap of a 
green alga and in the pond water in which it lives.

© WJEC CBAC Ltd.

	 (a)	 Explain how the alga obtains the mineral salts from the pond water.	 [2]

	

	

	

	

	 (b)	 Suggest, giving your reasons, the expected effect on the uptake of the mineral salts into 
the cell sap of:	

	 (i)	 raising the temperature of the pond water from 5 ºC to 15 ºC;	 [3]

	

	

	

	 (ii)	 adding a poison to the pond water.	 [2]

	

	

7
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10.	 Explain the meaning of the term, alien species, and give an example of how an alien species has 

affected native wildlife. Describe the advantages and disadvantages of using biological control 
versus using chemical control on alien species.	 [6 QWC]
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