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Biology 3

Question 15

After exercise, athletes often speed up their recovery with an energy drink. When we are active we lose glucose, salt and water, all of which need to be replaced.

(a)
Explain why we need to replace glucose.
(1 mark)

(b)
Explain why we need to replace water and salt.
(1 mark)

(c)
What does the term isotonic mean?
(1 mark)

An advert claimed: ‘Our isotonic drink keeps you going for 25% longer.’ In the small print was the wording ‘compared with pure water’. An investigation was carried out to see if this claim was valid. A group of 100 male and female endurance athletes was used. 

(d)
The athletes were split into two groups. Explain how this should be done.
(2 marks)

(e)
One group was given the new drink, the other acted as a control.


(i)
What is a control group?
(2 marks)


(ii)
Explain how the control group should be treated.
(2 marks)

Question 16

The biceps muscle is found in the arm, where it is used to bend the elbow.

(a)
Which type of blood vessel takes blood into the muscle?
(1 mark)

(b)
Which type of blood vessel drains blood away from the muscle?
(1 mark)

(c)
In order for the muscles to work efficiently, there must be an exchange of materials between the blood and the muscle cells.


Explain how the structure of the small blood vessels in the muscle allows this exchange to happen.
(3 marks)

(d)
Give two differences in the composition of blood flowing into a muscle compared with the blood flowing out.
(2 marks)

(e)
Blood in veins is under low pressure. Explain how the structure of a vein allows it to return blood to the heart even under low pressure.
(2 marks)
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Question 17

The diagram shows the outside of the human heart.

(a)
Which chamber pumps blood to the lungs?
(1 mark)

(b)
Explain why the blood needs to return to the heart after it has been to the lungs.
(2 marks)

(c)
Explain why the left side of the heart has a thicker muscle wall than the right side.
(1 mark)

(d)
A teenage girl had her heartbeat measured at 72 beats per minute. Each beat pumped 70 cm3 of blood.  Calculate how much blood will be pumped in 10 minutes. Give your answer in litres.
(1 mark)

(e)
(i)
Explain the consequences of narrowing of the coronary artery.
(3 marks)


(ii)
Explain what can be done to treat this condition.


(2 marks)

Question 18

(a)
Put the following events in order.
(2 marks)


(i)
Dead algae decomposed by bacteria.


(ii)
Excess nitrate and phosphate discharged into river.


(iii)
Fish die of suffocation. 


(iv)
Bacteria use up oxygen. 


(v)
Algae die.


(vi)
Water depleted of oxygen.


(vii)
Aquatic algae grow rapidly.

(b)
What is the most likely source of the excess nitrate and phosphate?
(1 mark)

(c)
Why do nitrate and phosphate cause a bloom of algae?
(1 mark)

(d)
What is the name given to this process of nutrient build-up in waterways?
(1 mark)

Question 19

(a)
Deforestation is the large-scale cutting down of trees. Give two reasons why this might take place.
(2 marks)

(b)
Explain how deforestation can upset an ecosystem.
(6 marks)

Question 20

A farmer wanted to reduce the number of hedges on his land. He was advised that hedges can actually be a benefit to his crops, and that he should leave them in place.

(a)
Suggest two reasons why the farmer might want to reduce the number of hedges on his land. 
(2 marks)

(b)
Suggest two reasons why the hedges might be better left in place. 
(2 marks)

Answer 15

(a)
Because it is used as a fuel in respiration/used when muscles contract. (
(b)
Because they are lost in sweat. (
(c)
It has the same concentration of dissolved substances as body fluids. (
(d)
Groups should be as similar as possible, ( for example equal numbers of males and females/same age range (.
(e)
(i)
Any two from:

· A repeated experiment without the independent variable.

· It is used a comparison.

· To show the results are valid.

· To show the results are not due to some other uncontrolled variable. ((

(ii)
Exactly the same as the control group, apart from the drink. (


One group should get the new drink, the others should get the same volume of water. (
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It is very difficult to experiment on humans because you can never control all the variables. Everyone is different. However, the larger the sample, the more reliable the results.
Answer 16

(a)
artery (
(b)
vein (
(c)
Any three from:

· They are capillaries.

· They have thin walls.

· Permeable walls…

· …allow rapid diffusion/exchange. (((
(d)
Any two from:

· Blood flowing in has more oxygen.

· Blood flowing in has more glucose/other named nutrient.

· Blood flowing out has more carbon dioxide.

· Blood flowing out has more waste products/lactate. ((
(e)
Veins have valves ( to prevent backflow (.

Answer 17

(a)
The right ventricle. (
(b)
Because it has lost pressure in the lungs ( and needs to return to the heart to gain pressure (.

(c)
More pressure is needed to pump blood around the body than to the lungs. (
(d)
50.4 litres (
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It’s 50 400 cm3, but litres is a far more sensible unit

(e)
(i)
Any three from:

· Less blood flow to the muscle.

· More likely to get tired (leading to angina).

· More chance of a blood clot developing…

· …leading to a heart attack. (((
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Avoid vague answers like ‘it puts a strain on the heart’.


(ii)
Insertion of a stent (, which keeps the artery open (.



or



Bypass operation (, so blood can flow past the blockage (.

Answer 18

(a)
(ii) (vii) (v) (i) (iv) (vi) (iii) ((
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2 marks if all correct. 1 mark if there is one mistake.

(b)
Fertiliser from farms. (
(c)
They are limiting factors — usually in short supply. (
(d)
eutrophication (
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Candidates often think that eutrophication has ‘poisoned’ the waterway. It’s the opposite: eutrophication is basically an imbalance caused by too much of a good thing. The waterways become ‘over-fertile’.

Answer 19

(a)
Any two from:

· To sell the wood.

· To make space for farmland.

· To make space for roads/housing etc. ((
(b)
Any six from:

· Increased release of carbon dioxide into the atmosphere.

· Less carbon dioxide is removed from the atmosphere by photosynthesis. 

· Contributes to global warming.

· Less transpiration, so rainfall patterns change.

· Destroyed habitats lead to reduction in biodiversity.

· Isolation of animal populations, which leads to inbreeding.

· No roots to hold soil in place, so rain washes soil into waterways, causing them to silt up. 

· Without the soil, land may not recover. ((((((
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Some candidates lose marks by using vague language such as ‘burning leads to global warming’ as though it’s the heat from the fire itself that’s the cause, not the carbon dioxide that the fire produces.

Answer 20

(a)
Any two from:

· Hedges may harbour pests.

· They may compete with crops for nutrients.

· Bigger fields are easier for large machinery. ((
(b)
Any two from:

· Hedges might harbour animals that eat pests.

· They provide habitats for more species — increasing biodiversity.

· They may shelter the crop from wind.

· So reducing transpiration/water loss.

· So increasing temperature. ((
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Some hedges in the UK are almost 1000 years old, and are very important habitats for wildlife.
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