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Q1.

Hormones called auxins control plant growth.

A student investigated plant growth responses in roots.

This is the method used.

1.      Grow three bean seeds until their roots are 1 cm long.

2.      Attach the three bean seeds to moist cotton wool in a Petri dish.

Each bean seed root should point in a different direction.

3.      Fix the Petri dish vertically for 2 days in the dark.

Figure 1 shows the results.

Figure 1
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(a)     Describe the direction of growth of the bean roots after 2 days.

Give one reason for this growth response.

Direction of root growth ________________________________________________

Reason ____________________________________________________________

___________________________________________________________________

(2)

(b)     The student then noticed the shoots growing from the seeds.

He then:

1.      put a light above the Petri dish but did not move the seeds

2.      allowed the seeds to grow for 2 more days.

Predict the direction of growth of the bean shoots after 2 days.

Give one reason for your prediction.

Direction of root growth ________________________________________________

Reason ____________________________________________________________

(2)

(c)     Ethene is a plant hormone.

Ethene causes fruit to ripen.

Scientists measured the concentration of ethene found in fruit at different stages of ripeness.

Figure 2 shows the results.

Figure 2
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At which stage of ripeness is there most ethene?

 

	Tick one box.
	 

	Stage 1
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	Stage 2
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	Stage 3
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	Stage 4
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	Stage 5
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(1)

(d)     Suggest how the scientists can find out if the result for Stage 1 was an anomaly.

___________________________________________________________________

___________________________________________________________________

(1)

(e)     Gibberellins are a different type of plant hormone.

Farmers growing cotton plants in cold climates sometimes soak their seeds in a solution of gibberellins before planting the seeds.

Suggest an advantage of soaking seeds in a gibberellin solution in cold climates.

___________________________________________________________________

___________________________________________________________________

(1)

(Total 7 marks)

Q2.

Cell division is needed for growth and for reproduction.

(a)  The table below contains three statements about cell division.

Complete the table.

Tick one box for each statement.

 

	 
	Statement is true for

	Statement
	Mitosis only
	Meiosis only
	Both mitosis and meiosis

	All cells produced are genetically identical
	 
	 
	 

	In humans, at the end of cell division each cell contains 23 chromosomes
	 
	 
	 

	Involves DNA replication
	 
	 
	 


(2)

Bluebell plants grow in woodlands in the UK.

•   Bluebells can reproduce sexually by producing seeds.

•   Bluebells can also reproduce asexually by making new bulbs.

(b)  One advantage of asexual reproduction for bluebells is that only one parent is needed.

Suggest two other advantages of asexual reproduction for bluebells.

1. _________________________________________________________________

___________________________________________________________________

2. _________________________________________________________________

___________________________________________________________________

(2)

(c)  Explain why sexual reproduction is an advantage for bluebells.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(4)

(Total 8 marks)

Q3.

Many human actions are reflexes.

(a)  Which two of the following are examples of reflex actions?

Tick two boxes.

 

	Jumping in the air to catch a ball
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	Raising a hand to protect the eyes in bright light
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	Releasing saliva when food enters the mouth
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	Running away from danger
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	Withdrawing the hand from a sharp object
	[image: image13.jpg]





(2)

Figure 1 shows how the size of the pupil of the human eye can change by reflex action.

Figure 1
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(b)  Name one stimulus that would cause the pupil to change in size from A to B, as shown in Figure 1.

____________________________________

(1)

(c)  Structure Q causes the change in size of the pupil.

Name structure Q.

____________________________________

(1)

(d)  Describe how structure Q causes the change in the size of the pupil from A to B.

___________________________________________________________________

___________________________________________________________________

(1)

(e)  Figure 2 shows some structures involved in the coordination of a reflex action.

Figure 2
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Describe how the structures shown in Figure 2 help to coordinate a reflex action.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(6)

(Total 11 marks)

Q4.

(a)     Which of the following is the best definition of a species?

Tick ([image: image16.png]


) one box.

 

	 
	Organisms with many features in common
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	Organisms that live in the same habitat and eat the same food
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	Organisms that reproduce together to form fertile offspring
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(1)

(b)     Figure 1 is a photograph of the Grand Canyon.

The layers of rock contain fossils.
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© Sumikophoto/iStock/Thinkstock

Scientists found five fossils of different species of animal, P, Q, R, S and T, at the positions shown in Figure 1.

(i)      What is the evidence in Figure 1 that animals P and Q were alive at the same time?

______________________________________________________________

______________________________________________________________

(1)

(ii)     Was animal R alive at an earlier time or at a later time than animals P and Q?

Give the reason for your answer.

______________________________________________________________

______________________________________________________________

(1)

(iii)    Which two of the following would be evidence that animal T may have evolved from animal S?

Tick ([image: image21.png]


) two boxes.

 

	 
	The fossils of animals S and T have many features in common, but T is more complex than S.
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	The fossils of animals S and T are the same size.
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	The fossils of animals S and T have the same skin colour.
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	The fossil of animal S was found in a deeper layer of rock than the fossil of animal T.
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	The fossil of animal T is more similar to the fossil of animal R than to the fossil of animal S.
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(2)

(c)     Figure 2 shows two species of ground squirrel, W and X.

[image: image27.png]squirrel W squirrel X




 

Squirrel W lives on the high ground to the south of the Grand Canyon.

Squirrel X lives on the high ground to the north of the Grand Canyon.

The land to the north of the Grand Canyon is about 300 metres higher than the land on the south side. The north side also has lower winter temperatures and has more rain and snow than the south side.

(i)      The two species of squirrel are very similar.

Describe one way, which you can see in Figure 2, in which squirrel X is different from squirrel W.

______________________________________________________________

______________________________________________________________

(1)

(ii)     The Grand Canyon was formed about 6 million years ago.

Explain how the two different species of squirrel could have developed from a common ancestor.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(6)

(iii)    Squirrels W and X are separate species, but they are still very similar.

Suggest why the two species have not become more different over time.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(2)

(Total 14 marks)

Q5.

It is important to maintain water balance in the body.

The graphs below show how much water a person gained and lost by different methods in one day.
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When water is balanced, the volume of water taken in by the body is equal to the volume of water lost from the body.

(a)  Calculate the volume of water the person lost in one day in faeces.

Use information from the graphs above.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

Volume lost in faeces = _____________________ cm3

(2)

(b)  The graphs above show that one method of gaining water is by metabolism.

Which metabolic process produces water?

Tick one box.

 

	Breakdown of protein to amino acids
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	Changing glycogen into glucose
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	Digestion of fat
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	Respiration of glucose
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(1)

The next day, the person ran a 10-kilometre race.

The volume of water lost from the body through the skin and by breathing increased.

(c)  Explain why more water was lost through the skin during the race.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(2)

(d)  Explain why more water was lost by breathing during the race.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(3)

(Total 8 marks)

Q6.

Peas grow in pods on pea plants.

[image: image33.png]


 

A gardener grew four varieties of pea plants, A , B , C and D , in his garden.
The gardener counted the number of peas in each pod growing on each plant.

The table shows his results.

 

	Variety
	Range of number of
peas in each pod
	Mean number of peas
in each pod

	A
	2–6
	4

	B
	3–7
	5

	C
	3–8
	6

	D
	6–8
	7


(a)     Give one environmental factor and one other factor that might affect the number of peas in a pod.

Environmental factor __________________________________________________

Other factor _________________________________________________________

(2)

(b)     The gardener thinks that he will get the largest mass of peas from his garden if he grows variety D.

Why is the gardener not correct?

Suggest one reason.

___________________________________________________________________

___________________________________________________________________

(1)

(c)     It is important that carbon is cycled through living things.

After he has picked the peas, the gardener puts the dead pea plants onto a compost heap.

Over the next few months, the carbon in the carbon compounds from the pea plants is returned to the air.

Describe how.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(4)

(Total 7 marks)

Q7.

Humans keep their internal conditions almost constant.

Body temperature is kept within a narrow range.

When the core body temperature is too low, this is detected by the thermoregulatory centre in the brain.

Describe how the body responds when a decrease in core body temperature is detected.

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

(Total 6 marks)

Q8.

The photograph shows what happens to some of the energy in the food that a cow eats.

                               [image: image34.jpg]


 

(a)     Calculate the percentage of the energy in the cow’s food that is transferred into new growth.

          Show clearly how you work out your answer.

___________________________________________________________________

___________________________________________________________________

Answer = ________________________________ %

(2)

(b)     The energy from the cow’s food which is not transferred into new growth is lost.

          Give three ways in which this energy is lost.

1. _________________________________________________________________

___________________________________________________________________

2. _________________________________________________________________

___________________________________________________________________

3. _________________________________________________________________

___________________________________________________________________

(3)

(c)     The animals that we raise for food are usually herbivores (plant eaters) rather than carnivores (flesh eaters).

          Explain why.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(2)

(Total 7 marks)

Q9.

Figure 1 shows:

•   a food chain for organisms in a river

•   the biomass of the organisms at each trophic level.

Figure 1
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(a)  Draw a pyramid of biomass for the food chain in Figure 1 on Figure 2.

You should:

•   use a suitable scale

•   label the x-axis

•   label each trophic level.

Figure 2
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(4)

(b)  Calculate the percentage of the biomass lost between the algae and the large fish.

Give your answer to 2 significant figures.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

Percentage loss = __________________

(3)

(c)  Give one way that biomass is lost between trophic levels.

___________________________________________________________________

___________________________________________________________________

(1)

(d)  A large amount of untreated sewage entered the river. Many fish died.

Untreated sewage contains organic matter and bacteria.

Explain why many fish died.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(5)

(Total 13 marks)

Q10.

The picture shows a modern swordfish.
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By Pearson Scott Foresman [Public domain], via Wikimedia Commons

Ancestors of swordfish had short swords. Modern swordfish have long swords. 
Swordfish use their swords to injure prey. The injured prey are easier to catch.

The information in the box shows one theory of how the length of the sword of swordfish changed.

 

	The sword grew longer as each swordfish used its sword more and more. 
Each time a swordfish reproduced, the longer sword was passed on to its offspring.
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	Many generations


(a)     Which scientist suggested the theory shown in the box?

___________________________________________________________________

(1)

(b)     (i)      Darwin suggested that evolution is a result of natural selection.

Describe how natural selection could result in modern swordfish with long swords 
developing from ancestors with short swords.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(4)

(ii)     Scientists in the 1800s accepted both the theory shown in the box, and Darwin’s theory.

Now most scientists only accept Darwin’s theory.

Give one reason why.

______________________________________________________________

______________________________________________________________

______________________________________________________________

(1)

(Total 6 marks)

Q11.

Plant hormones are used in horticulture.

(a)     Name one plant hormone.

___________________________________________________________________

(1)

(b)     The diagram shows how new plants are produced using tissue culture.
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(i)      Tissue culture is a type of asexual reproduction .

Give the main features of asexual reproduction .

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(3)

(ii)     Another method of producing new plants is by taking cuttings.

Suggest one advantage of using tissue culture and not using cuttings to produce plants.

______________________________________________________________

______________________________________________________________

______________________________________________________________

(1)

(Total 5 marks)
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