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Biology 1

Question 1

(a)
Explain what is meant by metabolic rate.
(1 mark)
(b)
Explain why boys often have a higher metabolic rate than girls of the same age.
(2 marks)

(c)
Apart from gender, list two other factors that can affect an individual’s metabolic rate.
(2 marks)

One way to measure metabolic rate is to measure the amount of oxygen an individual uses. The table shows the metabolic rate of three different people.

	Individual
	Gender
	Oxygen consumption  (cm3 O2 kg–1 h–1)

	A
	Male
	3.4

	B
	Female
	2.1

	C
	Female
	3.3


(d)
The units in column 3 mean ‘volume (in cm3) of oxygen per kilogram per hour’. Suggest why oxygen consumption is measured per kilogram, and not per person.
(1 mark)

(e)
Suggest which individual puts on weight very easily, and explain your choice.
(3 marks)

(f)
Suggest what this individual can do to increase their metabolic rate.
(1 mark)

Question 2

(a)
What is a pathogen?
(1 mark)

(b)
What is a vaccine?
(2 marks)

(c)
The commonest cause of death in the UK is coronary heart disease.
Why is no vaccine available for this disease?
(1 mark)

The graph below shows the number of measles deaths over a 20 year period, before and after the introduction of the MMR (measles, mumps and rubella) vaccine.
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(d)
Use the graph to calculate how many people died in total during the period 1990–1999.
(1 mark)

In 1998 a paper appeared in a medical journal linking the MMR vaccine to autism. There were two main objections to this paper.


1
It was based on a study of 12 children, 8 of which showed the symptoms of autism.


2
The scientist who wrote it was being paid by the lawyers working for the people who were seeking compensation, claiming that their child’s autism was caused by the MMR vaccine.

(e)
For each statement, suggest why people objected.
(2 marks)

Question 3

(a)
Explain precisely the function of a neurone.
(1 mark)
(b)
Explain the difference between a sensory neurone and a motor neurone.
(2 marks)

(c)
A boy touches a hot pan and snatches his hand away. Describe the role played by the nervous system in this response.
(4 marks)

(d)
The reflex arc does not usually involve the conscious parts of the brain.


Explain the advantage of this fact.
(1 mark)

Question 4

(a)
Define the term hormone.
(2 marks)

(b)
Give two differences between nervous and hormonal communication.

(2 marks)

(c)
The contraceptive pill usually contains the hormones oestrogen and progesterone. Explain how this pill prevents pregnancy from occurring.
(3 marks)

Question 5

This food chain is from a garden in the UK:


rosebush ( aphid ( ladybird ( spider ( thrush ( hawk

(a)
How does energy get into this food chain?
(1 mark)

(b)
This food chain is unusual because it has six levels. Explain why most food chains are much shorter than this.
(2 marks)

(c)
Use the food chain to explain why food webs are more accurate diagrams than food chains.
(2 marks)

(d)
Predict what would happen if a pesticide killed all the ladybirds in this ecosystem.
(2 marks)

Question 6

A student drops a ham sandwich on the school grounds. Over the summer holidays, it rots.

(a)
Describe the role of bacteria and fungi in the decay process.
(3 marks)

(b)
The sandwich contains carbon compounds such as protein and carbohydrate. Explain how the carbon is released into the atmosphere.
(2 marks)

(c)
Suggest what conditions will speed up the decomposition of the sandwich.

(2 marks)

Question 7

Penicillin began to be used to fight bacterial infections in the early 1940s. Soon after, there were reports of resistant strains of bacteria appearing.

(a)
Distinguish between the terms antibiotic and antibody.
(2 marks)

(b)
Explain how natural selection can produce resistant strains of bacteria.
(4 marks)

(c)
Describe two measures that doctors might take to minimise or slow down the development of resistant strains.
(2 marks)

Answer 1

(a)
The rate of respiration/the rate at which the chemical reactions in the cells take place. (
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Metabolic rate and rate of respiration are effectively the same thing.

(b)
Any two from:
· Boys generally have more muscle. 
· Boys generally have less fat. 
· This is controlled by hormones. ((
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Muscle has a higher metabolic rate than fat. It could also be argued that boys are generally more likely to do sport.

(c)
Any two from: 

· genes

· amount of exercise

· external temperature ((
(d)
So that people of different sizes can be compared. (
(e)
Individual B — she has the lowest metabolic rate. (
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No marks are awarded for choice without a reason.


So fuel is respired more slowly. (

And the excess is stored as fat. (
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Examiners prefer the terms ‘fuel’ and ‘respired’ to ‘food’ and ‘burned’.

(f)
Take more exercise. (
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There are other answers, such as ‘move to a colder climate, which will increase the metabolic rate in the long term’, but exercise is by far the best answer.

Answer 2

(a)
An organism that causes disease. (
(b)
Something that contains dead or inactivated pathogens. ( It stimulates the body to make its own antibodies. (
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Vaccination and immunisation are the same thing.

(c)
It’s not caused by a pathogen/not communicable. (
(d)
20 (
(e)
Statement 1: sample size too small to draw valid conclusion. (

Statement 2: there was a conflict of interest — the doctor was likely to be biased. (
Answer 3

(a)
It’s a specialised cell that can carry impulses from one part of the body to another. ( 
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Always impulses, never messages.

(b)
Sensory neurones take sensory information into the central nervous system. (

Motor neurones take impulses away from the central nervous system (to control effectors, such as muscles or glands). (
(c)
Any four from:

· Heat/pain is detected by receptors in the skin.

· Impulses pass down sensory nerves to the spinal cord.

· Impulses pass across relay neurones in the spinal cord.

· Impulses pass along motor nerves.

· Muscles are the effectors that make the response happen. ((((
(d)
It is faster, which minimises danger/damage. (
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In situations like this, thinking wastes time!

Answer 4

(a)
Any two from:

· A substance/chemical…

· …that circulates in the blood…

· …and affects target cells or organs. ((
(b)
Any two from:

· Hormones are chemical in nature; nerve impulses are not — they are electrical/ionic.

· Hormones travel to all parts of the body; nerves travel directly to the site of action.

· Nerve impulses are very short lived; hormone action is generally longer. ((
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Answers need to be clear differences, not just facts.

(c)
Any three from:

· Oestrogen and progesterone inhibit/prevent/stop the production of FSH.

· So no new eggs/ova develop.

· Ovulation does not occur.

· There is no egg to be fertilised. (((
Answer 5

(a)
Photosynthesis/sunlight captured by plants/rosebush. (
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Most food chains don’t include the Sun. It’s assumed.

(b)
Energy is lost at each transfer. (

So the energy runs out/there’s not enough for animals higher up the food chain. ( 

(c)
Any two from:

· Feeding relationships are more complex.

· Predators usually have more than one prey animal.

· Suitable examples: spiders don’t just eat ladybirds/thrushes don’t just eat spiders. ((
(d)
Any two from:

· Aphid populations would grow.

· There would be more damage to plants.

· Spiders would have to switch to other prey. ((
Answer 6

(a)
Any three from:

· Bacteria and fungi are decomposers.

· They feed by extracellular digestion.

· They release digestive enzymes onto the surrounding material.

· They absorb the soluble products, such as sugars and amino acids. (((
(b)
It is returned to the atmosphere as carbon dioxide (, which is a waste product of respiration (.
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Candidates often fail to realise that bacteria and fungi respire, like all organisms.

(c)
Hot and humid. ((
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All organisms need water. Heat speeds up the action of enzymes.

Answer 7

(a)
Antibiotic = a drug used to kill bacteria in the body. (

Antibody = a protein made by the body in response to a pathogen/disease. (
(b)
In a population of bacteria some may be naturally resistant to the antibiotic. ( Antibiotics kill individual pathogens of the non-resistant strain. ( Resistant individuals survive and reproduce. ( So the population of the resistant strain increases. (
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It is important to realise that some bacteria are born lucky, with the right genes to give them resistance. Many candidates seem to think that the bacteria ‘decide’ to become resistant.

(c)
Any two from:

· Don’t prescribe antibiotics to treat non-serious infections.

· Make sure the patient takes the whole course.

· Don’t prescribe them for colds and flu.

· Don’t use them as a preventative measure (‘in case you might get ill’). ((
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