
 Page 1 of 8 

Q1. 
Frogs are animals that lay their eggs in water. The eggs hatch as tadpoles. 

Students investigated the number of tadpoles in a pond for 8 weeks. 

This is the method used. 

1. Collect 10 dm3 of pond water in a bucket. 

2. Count the number of tadpoles collected. 

3. Put the tadpoles back into the pond. 

4. Repeat steps 1 to 3 another three times in different parts of the pond. 

5. Repeat steps 1 to 4 at intervals for 8 weeks. 

(a)  Suggest one improvement to the method. 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

The table below shows the results. 
  

Sample 
number 

Number of tadpoles in each sample 

0 
weeks 1 week 2 

weeks 
3 

weeks 
5 

weeks 
8 

weeks 

1 11 17 8 9 5 0 

2 15 11 12 7 0 5 

3 23 16 14 10 7 3 

4 11 14 16 X 4 4 

Totals 60 58 50 32 16 12 

(b)  Value X is the number of tadpoles in sample 4, at 3 weeks. 

Calculate value X. 

___________________________________________________________________ 

Value X =  ____________________ 
(1) 

(c)  Complete the figure below to show how the total number of tadpoles changed over 
the 8 weeks. 

You should: 
•   label the x-axis 
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•   use a suitable scale for the x-axis 
•   plot the data for the total numbers of tadpoles from above table 
•   draw a line of best fit. 

 
  
  

(4) 

(d)  After 0 weeks, no more tadpoles hatched in the pond. 

Calculate the percentage of the tadpoles that would still be found in the pond at 4 
weeks compared with 0 weeks. 

Use information from the figure above. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Percentage of tadpoles found at 4 weeks =  ____________________ % 
(3) 

(e)  After 4 weeks many of the tadpoles had died. 

Suggest two reasons why the tadpoles died. 

1  _________________________________________________________________ 

___________________________________________________________________ 

2  _________________________________________________________________ 

___________________________________________________________________ 
(2) 

(Total 11 marks) 
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Q2. 
Many scientists think that global air temperature is related to the concentration of carbon 
dioxide in the atmosphere. 

The graph below shows changes in global air temperature and changes in the 
concentration of carbon dioxide in the atmosphere. 

  

(a)  Complete the table below. 
Use information from the graph above. 

Choose answers from the box. 

You may use each answer once, more than once or not at all. 
  

constant decreasing increasing 
  

  1960 − 1977 1977 − 2003 2003 − 2015 

Trend in carbon dioxide 
concentration Increasing     

Trend in air temperature       

(2) 

Many scientists think that an increase in carbon dioxide concentration in the atmosphere 
causes an increase in air temperature. 

(b)  How would an increase in the concentration of carbon dioxide in the atmosphere 
cause an increase in air temperature? 

___________________________________________________________________ 
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___________________________________________________________________ 
(1) 

(c)  Evaluate evidence for and against the theory that an increase in the concentration of 
carbon dioxide in the atmosphere causes an increase in air temperature. 

Use data from the graph above and your own knowledge. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(4) 

In each year, the concentration of carbon dioxide in the atmosphere is higher in the winter 
than in the summer. 

(d)  Give one human activity that could cause the higher concentration of carbon dioxide 
in the winter. 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(e)  Give one biological process that could cause the lower concentration of carbon 
dioxide in the summer. 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(f)  Give two possible effects of an increase in global air temperature on living 
organisms. 

1. _________________________________________________________________ 

___________________________________________________________________ 
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2. _________________________________________________________________ 

___________________________________________________________________ 
(2) 

(Total 11 marks) 
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Mark schemes 

Q1. 
(a)  any one from: 

•   collect more samples each time 
•   collect samples more frequently 

allow suggested time interval 
•   use a bigger bucket / sample 
•   do not return tadpoles until after the fourth sample 
•   sample at the same time of day 
•   randomise collecting positions 
•   collect at range of depths 
•   standardised sweeps with a net instead of a bucket 

allow a method to avoid double counting tadpoles 
1 

(b)  6 
if no answer on line, allow answer in the table 

1 

(c)  correct linear scale and axis labelled weeks 
scale must use at least half available space 

1 

all points plotted correctly 
allow a tolerance of ±½ small square 
allow 4 or 5 correct plots for 1 mark 

2 

curved line of best fit 
ignore line drawn point to point 

1 

(d)  correct value at 0 and 4 weeks from line on student’s graph, eg 60 and 22 
allow a tolerance of ±½ small square 

1 

correct calculation eg 

 × 100 
1 

36.7 
allow 37 or 36.6... 
allow correct calculation using values from the student’s 
graph 
if no line drawn on Figure allow a calculation based on 
values of 60 and 24 for up to full marks 
if line drawn on Figure but data from table used (60 and 24) 
only mp2 and mp3 can be awarded 1 

1 

(e)  any two from: 
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•   disease / (named) pathogens 
•   being eaten or predators 
•   lack of food 

allow competition for food 
ignore competition unqualified 

•   low oxygen (concentration in water) 
allow eutrophication 

•   change in temperature 
•   change in pH 
•   (some of the) pond dried out 
•   toxic chemical 

allow lack of space 
allow named example such as sewage / fertiliser 
ignore pollution 
ignore waste 

2 
[11] 

Q2. 
(a) 

  1960 − 1977 1977 − 2003 2003 − 2015   

trend in carbon 
dioxide 

concentration 
  increasing increasing 1 

trend in air 
temperature decreasing increasing constant / 

decreasing 1 

allow synonyms e.g. level / goes up / goes down 

(b)  traps heat / energy or (long-wavelength / IR) radiation 
do not accept light / UV 

or 
less loss of heat 

allow stops (some) heat escaping 
do not accept stops all heat escaping 

or 
insulates 

ignore greenhouse effect 
ignore reference to ozone layer 

1 

(c)  Level 2: Some logically linked reasons are given. There may also be a simple 
judgement. 

3−4 

Level 1: Relevant points are made. They are not logically linked. 
1−2 

No relevant content 
0 
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Indicative content 

for the theory: 
•   (overall increased CO2 parallels) overall increased temperature 

(e.g. by 0.4 (°C)) 
•   CO2 traps (long-wave) radiation / IR / heat 

against the theory: 
•   in some years (e.g. 1960–1977) temperature falls (while CO2 is rising) 
•   many (large and small) erratic rises and falls in temperature 
•   overall correlation does not necessarily mean a causal link 
•   other (unknown) factors may be involved in temperature change 

to access level 2 there must be evidence both for and against the theory and 
use of data from the graph 

(d)  burning of (fossil) fuels 
allow e.g. coal / oil / gas 
allow driving cars 
allow any activity which leads to burning fuels − 
e.g. using central heating 
ignore power stations unqualified 
ignore burning / fires unqualified 
ignore deforestation 

1 

(e)  photosynthesis 
allow full description or full equation 
allow a symbol equation which is not balanced 

1 

(f)  any two from: 
•   (some) plants grow faster / higher yield 
•   loss of habitat 
•   migration or change in distribution* 
•   extinction* 

*if neither is given allow alters biodiversity for 1 
mark 
allow (in terms of extinction) death due to e.g. 
lack of water / food or increased disease 
ignore death unqualified 

2 

allow points made using examples 
[11] 


