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Some students investigated how exercise affects heart rate.

The figure below shows their results.

 

(a)     What was Student B’s resting heart rate?

Resting heart rate = _______________ beats per minute

(1)

1

(b)     The students started running at 2 minutes.

What evidence for this is in the figure above?

___________________________________________________________________

___________________________________________________________________

(1)

(c)     For how many minutes did the students run?

Tick one box.
 

  2

  4

  6

14

(1)
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(d)     Student B is fitter than Student A.

Use the figure above to give two pieces of evidence that support this statement.

1. _________________________________________________________________

___________________________________________________________________

2. _________________________________________________________________

___________________________________________________________________

(2)

(e)     There are other changes in the body during exercise.

Explain why these changes occur.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(4)

(Total 9 marks)

Photosynthesis uses carbon dioxide to make glucose.

(a)     (i)      Complete the equation for photosynthesis.

carbon dioxide + _____________  glucose + _____________

(2)

(ii)     What type of energy does a plant use in photosynthesis?

______________________________________________________________

(1)

(iii)    Which part of a plant cell absorbs the energy needed for photosynthesis?

______________________________________________________________

(1)

2
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(b)     The graph shows the effect of the concentration of carbon dioxide on the rate of
photosynthesis in tomato plants at 20 °C.

 

(i)      What is the maximum rate of photosynthesis of the tomato plants shown in the
graph?

_____________ arbitrary units

(1)

(ii)     At point X, carbon dioxide is not a limiting factor of photosynthesis.

Suggest one factor that is limiting the rate of photosynthesis at point X.

______________________________________________________________

(1)

(c)     A farmer plans to grow tomatoes in a large greenhouse.

The concentration of carbon dioxide in the atmosphere is 0.04%.
The farmer adds carbon dioxide to the greenhouse so that its concentration is 0.08%.

(i)      Why does the farmer use 0.08% carbon dioxide?

Tick ( ) one box.
 

To increase the rate of growth of the tomato plants

To increase the rate of respiration of the tomato
plants

To increase water uptake by the tomato plants

(1)
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(ii)    Why does the farmer not use a concentration of carbon dioxide higher than 0.08%?

Tick ( ) two boxes.
 

Because it would cost more money than using 0.08%

Because it would decrease the temperature of the greenhouse

Because it would not increase the rate of photosynthesis of the
tomato plants any further

Because it would increase water loss from the tomato plants

(2)

(Total 9 marks)

Photosynthesis needs light.

(a)     Complete the balanced symbol equation for photosynthesis.

light
6CO2 + _______________________  _______________________ + 6O2

(2)

3
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(b)     A green chemical indicator shows changes in the concentration of carbon dioxide (CO2) in
a solution.

The indicator solution is green when the concentration of CO2 is normal.

The indicator solution turns yellow when the concentration of CO2 is high.

The indicator solution turns blue when the concentration of CO2 is very low or when there
is no CO2.

The indicator solution does not harm aquatic organisms.

Students investigated the balance of respiration and photosynthesis using an aquatic snail
and some pondweed.

The students set up four tubes, A, B, C and D, as shown in the table below.

The colour change in each tube, after 24 hours in the light, is recorded.
 

Tube A Tube B Tube C Tube D

Indicator solution
only

Indicator solution
+ pondweed

Indicator solution
+ snail

Indicator solution
+ pondweed

+ snail

Stays green Turns blue Turns yellow Stays green

(i)      What is the purpose of Tube A?

______________________________________________________________

______________________________________________________________

(1)
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(ii)     Explain why the indicator solution in Tube C turns yellow.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(2)

(iii)    Predict the result for Tube D if it had been placed in the dark for 24 hours and
not in the light.

Explain your prediction.

Prediction _____________________________________________________

______________________________________________________________

Explanation ____________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(3)

(Total 8 marks)

A student investigated the effect of light intensity on the rate of photosynthesis in pondweed.

(a)     The formula for glucose is C6H12O6

Use the formula for glucose to write the balanced symbol equation for photosynthesis.

___________________________________________________________________

(2)

4
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(b)     Figure 1 shows the apparatus the student used.

Figure 1

 

The student altered the distance of the lamp from the pondweed and counted the number
of bubbles produced in 30 seconds for each distance.

The table below shows the student’s results.
 

Distance in cm Number of bubbles
produced in 30

seconds

10 27

20 23

30 16

40 7

50 2

Use the data in the table above to complete the graph on Figure 2.

Figure 2

 

(3)
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(c)     The student concluded that the rate of photosynthesis is inversely proportional to the
distance of the lamp from the pondweed.

Does the student’s data support this conclusion?

Use data from Figure 2 to justify your answer.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(3)

(d)     The volume of one bubble can be calculated using the equation:

                                                  V = 4 / 3 π r3

The radius of one bubble is 0.1 cm.

The value for π is 3.14

Use data from the table above and the information above to calculate the rate of gas
production at a distance of 40 cm.

Give your answer in standard form to three significant figures.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

Rate of reaction = __________________ cm3 per minute

(5)

(Total 13 marks)
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In this question you will be assessed on using good English, organising information
clearly and using specialist terms where appropriate.

Light intensity, carbon dioxide concentration and temperature are three factors that affect the rate
of photosynthesis.

How would you investigate the effect of light intensity on the rate of photosynthesis?

The image below shows some of the apparatus you might use.

 

You should include details of:

•        how you would set up the apparatus and the materials you would use

•        the measurements you would make

•        how you could make this a fair test.

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

5
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_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

(Total 6 marks)

An athlete ran as fast as he could until he was exhausted.

(a)     Figure 1 shows the concentrations of glucose and of lactic acid in the athlete’s blood at the
start and at the end of the run.

 

6

(i)      Lactic acid is made during anaerobic respiration.

What does anaerobic mean?

______________________________________________________________

______________________________________________________________

(1)

(ii)     Give evidence from Figure 1 that the athlete respired anaerobically during the run.

______________________________________________________________

______________________________________________________________

(1)
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(b)     Figure 2 shows the effect of running on the rate of blood flow through the athlete’s
muscles.

 

 

(i)      For how many minutes did the athlete run?

Time = ______________________ minutes

(1)

(ii)     Describe what happens to the rate of blood flow through the athlete’s muscles during
the run.

Use data from Figure 2 in your answer.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(2)
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(iii)     Explain how the change in blood flow to the athlete’s muscles helps him to run.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(4)

(Total 9 marks)

A student investigates the rate of respiration in maggots.

Figure 1 shows the equipment he uses.

Figure 1

 

(a)     Why does the student put the maggots on gauze?

___________________________________________________________________

___________________________________________________________________

(1)

7
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(b)     When maggots respire they take in a gas from the air and release a different gas.

Solution A absorbs the gas released.

At the start of the investigation the student records the distance of the water droplet from
the bend in the capillary tube.

Explain what happens to the water droplet as the maggots respire.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(4)
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(c)     The table below shows the results the student calculated.
 

Temperature in °C
Rate of respiration

in units

5 2.2

10 3.5

20 7.5

30 8.4

40 14.0  

The student uses his results to plot the graph in Figure 2.

Label the x and y axis.

Figure 2

 

(1)

(d)     How could the student find out if the result at 30 °C is anomalous?

___________________________________________________________________

___________________________________________________________________

(1)
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(e)     Suggest what the value at 30 °C should be to fit the pattern of the graph.

___________________________________________________________________

___________________________________________________________________

(1)

(Total 8 marks)

A student investigated the effect of pond organisms on the amount of carbon dioxide in their
surroundings.

The student set up six boiling tubes as shown in the figure below.

They were left for 2 days.

Each boiling tube contained pond water with an indicator.

The indicator was pink at the start of the investigation.

•        If the amount of carbon dioxide in the water increased the indicator turned yellow.

•        If the amount of carbon dioxide in the water decreased the indicator turned purple.

 

8

(a)     What is the purpose of boiling tube A?

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(2)
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(b)     In which boiling tube would the indicator be the most yellow after 2 days?

Explain your answer.

Boiling tube ______________

Explanation _________________________________________________________

___________________________________________________________________

___________________________________________________________________

(3)

(c)     The colour of the indicator in boiling tube C had not changed after 2 days.

Suggest why.

___________________________________________________________________

___________________________________________________________________

(1)

(Total 6 marks)
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