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1.

Paula is training for a marathon. When she runs, her heart beats faster than it does when she is
resting.
Complete the sentences, using words from the box.
blood

breathe
heat

nitrogen

carbon dioxide
oxygen

glucose
respire

When she is running, Paula‘s muscle activity increases. To do this, her muscle cells
______________________ at a faster rate to give her more energy. Her muscles need to
be supplied with _____________________ and _______________________________
more quickly. Her heart beats faster to increase the flow of ________________________
which carries the products ______________________________________________ and
______________________________ away from her muscles.
(Total 6 marks)

2.

People often grow pondweed in fishponds to oxygenate the water.
(a)

Name the process that the pondweed uses to produce oxygen.
___________________________________________________________________
(1)

(b)

A student investigated oxygen production in three different pondweeds, Elodea,Cabomba
and Egeria.
The student:
•

cut a piece of pondweed from an Elodea plant

•

put the pondweed into a tube of water

•

counted the bubbles given off in one minute

•

did the experiment again using a piece of pondweed from a Cabomba plant

•

did the experiment a third time using a piece of pondweed from an Egeria plant.
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The diagram shows the student’s investigation.

The table shows the results.

(i)

Pondweed

Number of bubbles
produced in 1 minute

Elodea

17

Cabomba

28

Egeria

8

The student said:
“I suggest that people grow Cabomba in garden ponds to oxygenate the water
fastest.”
Give three variables the student should have controlled to make sure his conclusion
was valid.
Use information from the student’s method and the diagram.
1. ____________________________________________________________
______________________________________________________________
2. ____________________________________________________________
______________________________________________________________
3. ____________________________________________________________
______________________________________________________________
(3)
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(ii)

The three pondweeds all cost about the same.
Suggest one other factor that people with fishponds might think about before
deciding which type of pondweed to use.
______________________________________________________________
(1)

(c)

A person grows Cabomba in his pond.
The Cabomba plants develop yellow leaves.
Which mineral ion would stop the leaves turning yellow?
___________________________________________________________________
(1)
(Total 6 marks)

3.

(a)

Complete the word equation for photosynthesis.

carbon dioxide

+

water

energy

glucose

+

______
(1)

(b)

Draw a ring around the correct answer to complete each sentence.
light.
(i)

The energy needed for photosynthesis comes from

osmosis.
respiration.
(1)

chloride.
(ii)

Energy is absorbed by a green pigment called

chloroplast.
chlorophyll.
(1)

decrease.
(iii)

If the temperature is decreased the rate of photosynthesis will

increase.
stay the same.
(1)
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(c)

Give three ways in which plants use the glucose made in photosynthesis.
1. _________________________________________________________________
___________________________________________________________________
2. _________________________________________________________________
___________________________________________________________________
3. _________________________________________________________________
___________________________________________________________________
(3)
(Total 7 marks)

4.

(a)

(i)

Complete the word equation for the process of aerobic respiration.
Glucose

+

______________

→

carbon dioxide

+

water
(1)

(ii)

Which organ removes carbon dioxide from your body?
______________________________________________________________
(1)

(b)

Use names from the box to complete the two spaces in the passage.
carbon dioxide

lactic acid

nitrogen

oxygen

water

Anaerobic respiration can occur when an athlete does vigorous exercise.
This is because there is not enough ___________________________ in the body.
The product of anaerobic respiration is ________________________________ .
(2)
(Total 4 marks)
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5.

The mould Penicillium can be grown in a fermenter. Penicillium produces the antibiotic
penicillin.
The graph shows changes that occurred in a fermenter during the production of
penicillin.

Time in hours
(a)

During which time period was penicillin produced most quickly?
Draw a ring around one answer.
0 – 20 hours

40 – 60 hours

80 – 100 hours
(1)

(b)

(i)

Describe how the concentration of glucose in the fermenter changes between 0 and
30 hours.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
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(ii)

How does the change in the concentration of oxygen in the fermenter compare with
the change in concentration of glucose between 0 and 30 hours?
Tick ( ) two boxes.
The oxygen concentration changes after the glucose concentration.

The oxygen concentration changes before the glucose concentration.

The oxygen concentration changes less than the glucose concentration.

The oxygen concentration changes more than the glucose concentration.
(2)

(iii)

What is the name of the process that uses glucose?
Draw a ring around one answer.
distillation

filtration

respiration
(1)
(Total 6 marks)

6.

(a)

Complete the word equation for photosynthesis.
Use words from the box.
chlorophyll
carbon dioxide

minerals
+

________________

oxygen
→

glucose

water
+

________________
(2)
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(b)

Plants may grow faster if they have more carbon dioxide.
Indigestion tablets dissolve in water to form a solution.
This solution slowly gives off carbon dioxide.
A student set up an investigation to see what concentration of carbon dioxide is best for
increasing the growth of geranium plants.
The student:
•

put a geranium plant in a clear plastic bag

•

put a dish containing water and one tablet in the bag

•

sealed the top of the bag.

The student:
•

set up 5 more experiments each with water and a different number of tablets

•

left all the plants in a well-lit place for four weeks.

The student used a clear plastic bag, not a black plastic bag.
Explain why.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
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(c)

After four weeks, the student counted the number of new leaves on each plant.
The graph shows his results.

Describe the effect of increasing the number of tablets dissolved in water on the number of
new leaves that grew in four weeks.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(3)
(Total 7 marks)
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7.

The photograph shows an athlete at the start of a race.

© Wavebreakmedia Ltd./Thinkstock

(a)

The athlete’s sense organs contain special cells.
These special cells detect changes in the environment.
(i)

List A shows changes in the environment.
List B shows some of the athlete’s sense organs.
Draw one line from each change in the environment in List A to the sense organ
detecting the change in List B.
List A
Change in the
environment

List B
Sense
organ
Ear

Sight of the finishing
line
Nose
Sound of the
starting
gun
Eye
Pressure of the
ground
on the fingers
Skin
(3)
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(ii)

Which cells detect changes in the environment?
Tick (

) one box.

Gland cells

Muscle cells

eceptor cells
(1)

(b)

During the race, the concentration of sugar in the athlete’s blood decreases.
Why?
___________________________________________________________________
___________________________________________________________________
(1)

(c)

Some athletes use anabolic steroids to improve performance.
(i)

Draw a ring around the correct answer to complete the sentence.
breathing rate.
Anabolic steroids increase

growth of muscles.
heart rate.
(1)

(ii)

Sporting regulations ban the use of anabolic steroids.
Suggest one reason why.
______________________________________________________________
______________________________________________________________
(1)
(Total 7 marks)

8.

(a)

Complete the equation for photosynthesis.
light
energy
Carbon dioxide + ______________

______________ + oxygen
(2)
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(b)

A farmer grew tomato plants in a greenhouse.
The graph shows the effect of light intensity on the rate of photosynthesis in the tomato
plants growing in the greenhouse.

(i)

At which light intensity was light a limiting factor for photosynthesis?
Tick (

) one box.

1 arbitrary unit

4 arbitrary units

10 arbitrary units
(1)

(ii)

What was the highest rate of photosynthesis?
_________________________________ arbitrary units
(1)
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(iii)

The farmer wants to increase the rate of photosynthesis in his tomato plants.
Apart from light intensity, name one factor that the farmer could change to increase
the rate of photosynthesis in his tomato plants.
______________________________________________________________
(1)
(Total 5 marks)

9.

Muscles need energy during exercise.
Draw a ring around the correct answer in parts (a) and (b) to complete each sentence.
glycogen.
(a) (i)

The substance stored in the muscles and used during exercise is

lactic acid.
protein.
(1)

digestion.
(ii) The process that releases energy in muscles is

respiration.
transpiration.
(1)

(b)

The table shows how much energy is used by two men of different masses when swimming
at different speeds.

Speed of swimming in
metres per minute

(i)

Energy used in kJ per hour
34 kg man

70 kg man

25

651

1155

50

1134

2103

When the 34 kg man swims at 50 metres per minute instead of at 25 metres per
minute,
36 kJ.
the extra energy he uses each hour is

483 kJ.
948 kJ.
(1)
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(ii)

When swimming at 50 metres per minute, each man’s heart rate is faster than when
swimming at 25 metres per minute.
carbon dioxide.
A faster heart rate helps to supply the muscles with more

glycogen.
oxygen.
(1)

constrict.
(iii) During the exercise the arteries supplying the muscles would

dilate.
pump harder.
(1)

(c)

When a person starts to swim, the breathing rate increases.
Give one way in which this increase helps the swimmer.
___________________________________________________________________
___________________________________________________________________
(1)
(Total 6 marks)

10.

A gardener grows tomato plants.
The tomato plants develop yellow leaves.
(a)

What would be the best way of improving the growth of these plants?
Tick (

) one box.

Add mineral ions to the soil

Water the plants more

Add glucose to the soil
(1)
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(b)

Most tomatoes are grown in greenhouses.

By Giancarlo Dessì (Own work) [GFDL or CC-BY-SA-3.0-2.5-2.0-1.0], via Wikimedia Commons

Tomato growers alter the conditions in greenhouses to make tomato plants grow faster.
Which changes in conditions will make tomato plants grow faster?
Tick (

) two boxes.

Increasing the temperature

Increasing the oxygen concentration in the air

Increasing the nitrogen concentration in the air

Turning lights on at night
(2)
(Total 3 marks)
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11.

An athlete did a 6-month training programme.
The graph shows the effect of the same amount of exercise on his heart rate before and after the
training programme.

(a)

(i)

What was the maximum heart rate of the athlete during exercise before the training
programme?
_________________________ beats per minute
(1)
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(ii)

Give two differences between the heart rate of the athlete before and after the
training programme.
After the training programme
Difference 1 ____________________________________________________
______________________________________________________________
Difference 2 ____________________________________________________
______________________________________________________________
(2)

(b)

Which two substances need to be supplied to the muscles in larger amounts during
exercise?
Tick (

) two boxes.

Carbon dioxide

Glucose

Lactic acid

Oxygen

Urea
(2)
(Total 5 marks)

12.

The man uses energy as he walks along. Energy is released in the cells in his body.
(i)

What name is given to this process which occurs in his cells?
Circle the correct name.
circulation

reproduction

respiration

transpiration
(1)

(ii)

What gas is brought to his cells by the blood?
___________________________________________________________________
(1)
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(iii)

What gas is released by his cells and carried away by the blood?
___________________________________________________________________
(1)
(Total 3 marks)
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