
Questions 
 
Q1. 

(i) State this person's highest body temperature. 

Figure 4 shows a person's body temperature during 24 hours. 

 .............................................................................................................................................

(ii) Explain the change in body temperature from 0 hours to 4 hours. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

(Total for question = 4 marks) 

(1) 

(3) 
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 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 
Q2. 

When training, an athlete noticed some types of T-shirts became wetter and heavier due to 
sweating. 
This athlete has three T-shirts, each made of a different material. 

Devise a method this athlete could use to find the best T-shirt for training. 

(Total for question = 3 marks) 

(3) 
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Q3. 
 
* It is estimated that about 3 million people in the UK are at risk of developing chronic kidney 
disease (CKD). 
The most severe stages of CKD can result in kidney failure. 

Discuss the use of different treatments for kidney failure. 

(Total for question = 6 marks) 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

(6) 
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Q4. 
 
Excessive weight gain and obesity increase the likelihood of developing type 2 diabetes. 

Explain the effect of type 2 diabetes on the body. 

(Total for question = 3 marks) 

(3) 
 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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Q5. 
 
Explain how high levels of amino acids in the blood cause a high concentration of urea in 
urine. 

(Total for question = 4 marks) 

(4) 
 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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Q6. 
 
Figure 3 shows a section through the skin. 

(1) 

(2) 

 

The skin helps to keep body temperature constant. 

(i) Which is the correct term for maintaining a constant internal environment? 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 A 

B

C

D 

excretion

homeostasis

respiration

sweating 

(ii) Explain how structures X and Y help to regulate body temperature when the body is too 
cold. 
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(iii) Explain how shivering can help a person regulate their body temperature. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

(Total for question = 5 marks) 

(2) 
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Q7. 
 
Figure 12 shows the urinary system of a mammal. 

(Total for question = 2 marks) 

(2) 

Name structure J and structure K. 

Structure J ..............................................................

Structure K .............................................................. 
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Q8. 
 
Nephrons in the kidney filter the blood to produce urine. 

Urine contains urea. 

(i) What is urea made from? 

(Total for question = 3 marks) 

(1) 

(2) 

 A 

B

C

D 

excess amino acids

excess carbohydrates

excess vitamins

excess lipids 

(ii) Figure 13 shows which components of the blood are filtered into the nephron. 

 
Explain the conclusions that can be made from this information. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 
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Q9. 
 
Figure 16 shows the urinary system of a human. 

(Total for question = 6 marks) 

(6) 

Figure 16 

* Figure 18 shows a patient undergoing kidney dialysis. 

 

Figure 18 

Describe how dialysis removes unwanted substances from the blood. 
Include examples of unwanted substances in your answer. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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Q10. 

 

A patient cannot remove enough urea from the blood when making urine.

Figure 22 shows a dialysis machine attached to the arm of this patient.

Their blood is pumped out of their arm, passed through the dialysis machine, and then put 
back into the patient. 

(Total for question = 3 marks) 

(2) 

(1) 

 

(i) Describe what happens to urea as the blood passes through the dialysis machine. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

(ii) Two patients need to have dialysis treatment. 

Patient A needs this treatment three times a week.
Patient B needs this treatment once a week.
Give one reason why patient B needs dialysis treatment less often than patient A. 

............................................................................................................................................. 

............................................................................................................................................. 
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Q11. 
 
A person had symptoms including difficulty passing urine, aching in the lower abdomen, 
constant thirst and fainting. 
A sample of their urine was tested. 
The results are shown in Figure 8. 

(Total for question = 3 marks) 

(1) 

(2) 

 

(i) A doctor analysed the results and asked the person to have further tests for type 2 
diabetes. 

Give a reason why the doctor came to this conclusion. 

............................................................................................................................................. 

............................................................................................................................................. 

(ii) Explain why the doctor also concluded that the person had a kidney infection. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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Q12. 
 
Person B needs a kidney transplant. 
Person B has a twin sister. 
Explain why this twin sister could be a suitable kidney donor for Person B. 

(Total for question = 2 marks) 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 
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Q13. 
 
The concentration of protein in urine from person A and person B was measured each year 
from 2015 to 2019. 
Person A had healthy kidneys. Person B had kidney disease. 

 

Use the data in Figure 15 to compare the changes in the concentration of protein in the urine 
from person A and person B. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

(Total for question = 2 marks) 
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Q14. 
 
People with a high BMI are more likely to develop type 2 diabetes. 
Figure 11 shows the mass, height and BMI for two people. 

(i) Use the formula to calculate the BMI for person A 

 
(2) 

........................................................... 

(ii) Person B develops type 2 diabetes. 
Describe two lifestyle changes person B should make to help to control their blood 
glucose concentration. 

(2) 
1 .......................................................................................................................................... 

............................................................................................................................................. 

2 .......................................................................................................................................... 

............................................................................................................................................. 

(Total for question = 4 marks) 
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Q15. 
 
(i) The scientist also measured the BMI of the females. 

(Total for question = 3 marks) 

 .............................................................................................................................................

............................................................................................................................................. 

BMI and waist to hip ratio are two factors that affect the probability of females developing 
type 2 diabetes. 
State two other factors about the females in the study that would affect the probability of 
them developing type 2 diabetes. 

(2) 
1 .......................................................................................................................................... 

............................................................................................................................................. 

2 .......................................................................................................................................... 

............................................................................................................................................. 

(ii) State why an athlete may have a high BMI but still have a low probability of developing 
type 2 diabetes. 

(1) 
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Q16. 
 
Blood samples were taken from this patient every four hours. 

The glucose concentrations were recorded in Figure 11. 

(3) 

(3) 

(i) Describe the trends shown in this data. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

(ii) This patient was diagnosed as being type 2 diabetic. 
Explain why the blood glucose concentration of this patient remained high from 4 hours
to 8 hours. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 
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(iii) This patient did some exercise during these 24 hours. 
Explain how the data in Figure 11 shows that this exercise occurred after 8 hours but 
before 12 hours. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

(Total for question = 9 marks) 

(3) 
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Q17. 
 
A scientist investigated how the waist to hip ratio affected the probability of developing type 2 
diabetes. 
The scientist chose 100 females in each of five waist to hip ratio groups and recorded if they 
developed type 2 diabetes. 
Figure 7 shows the results. 

 

(i) Describe the trend shown in Figure 7. 
Use data from Figure 7 in your answer. 

(2) 
............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

(ii) A female has a waist measurement of 78.3 cm and a hip measurement of 90.0 cm. 

Calculate the waist to hip ratio for this female and use Figure 7 to estimate the probability 
that she will develop type 2 diabetes. 

(2) 

probability ........................................................... % 
(Total for question = 4 marks) 
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Q18. 

Insulin is produced by an endocrine gland and is transported in the blood. 

Explain how controlling the diet can be used to treat type 2 diabetes. 

 

Q19. 

Excessive weight gain and obesity increase the likelihood of developing type 2 diabetes. 

Explain the effect of type 2 diabetes on the body. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

(Total for question = 2 marks) 

(Total for question = 3 marks) 

(2) 

(3) 
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Q20. 
 
Diabetics cannot effectively control the concentration of glucose in their blood. 

Person A has type 1 diabetes. 

Person B has type 2 diabetes. 

Draw one straight line from each person to the cause of their type of diabetes. 

(Total for question = 1 mark) 

(Total for question = 2 marks) 

(2) 

(1) 

 

Q21. 

Insulin is produced by an endocrine gland and is transported in the blood. 

State one cause of type 1 diabetes. 

 .............................................................................................................................................

............................................................................................................................................. 
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 1 ..........................................................................................................................................

2 .......................................................................................................................................... 

 

Q22. 

Insulin is produced by an endocrine gland and is transported in the blood. 

A scientist is planning to test a new treatment for type 2 diabetes. 

She selects 300 volunteers who have type 2 diabetes. 

State two other factors that the scientist should consider when selecting the 300 volunteers. 

(2) 

(Total for question = 2 marks) 
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Q23. 
 
Figure 7 shows how the internal temperature of a fish and an otter changes when the 
external temperature changes. 

(Total for question = 4 marks) 

 

Figure 7 

(i) Describe how the internal temperature of the fish changes in response to the external 
temperature. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

(2) 
............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

(ii) Explain why it is important that the temperature of the otter is maintained at about 37°C. 

(2) 
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Q24. 
 
Iguanas are lizards. 
Some species of iguana live on hot islands in the Pacific Ocean and use the environment to 
regulate their body temperature. 
Figure 11 shows an iguana on a rock in the sunshine. 

(1) 

(3) 

 

Figure 12 

(i) Describe how the body temperature of the iguana affects its oxygen consumption. 

 .............................................................................................................................................

............................................................................................................................................. 

(ii) Explain why the body temperature of the iguana affects its oxygen consumption. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

Figure 11 
A marine biologist measured the oxygen consumption of an iguana at different temperatures. 
Figure 12 shows the results. 
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Q25. 

Shivering is one way in which humans can regulate their body temperature. 

Explain how shivering helps to regulate body temperature. 

(iii) Iguanas do not have sweat glands. 
When an iguana is too hot, it pants by opening its mouth to cool down. 
Explain how this behaviour helps to cool the iguana down. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

(Total for question = 6 marks) 

(Total for question = 3 marks) 

(2) 

(3) 
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Q26. 
 
Explain how sweating helps to cool the body. 

(Total for question = 2 marks) 

(2) 
 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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Q27. 
 
The kangaroo rat is a mammal that can survive in desert environments and can tolerate 
much higher concentrations of sodium ions in their bloodstream than humans. 
Figure 16 shows an image of the kangaroo rat. 

 

Figure 16 

(a) The name of the process that controls water levels in the body is 

 
............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

(1) 

A 

B 

C 

D 

diffusion 

osmosis 

osmoregulation 

thermoregulation 

(b) (i) Explain how the blood entering the nephron of the kangaroo rat is filtered to remove 
excess sodium ions and water. 

(3) 
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The kangaroo rat has a longer loop of Henle than most mammals.
(ii) Explain why this adaptation is beneficial to the kangaroo rat. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

The volume of ADH stored in the pituitary gland of the kangaroo rat was measured. 
Figure 17 shows the average results for 500 kangaroo rats. 

 

Figure 17 

*(iii) Explain how ADH helps to control the levels of water and sodium ions in the 
bloodstream. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

(Total for question = 12 marks) 

(2) 

(6) 
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Q28. 

Explain why it is important to control the internal temperature of the human body. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

(Total for question = 2 marks) 

(2) 
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Q29. 

Answer the question with a cross in the box you think is correct . If you change 
your mind about an answer, put a line through the box and then mark your new 
answer with a cross .

(1) 
 A 

B

C

D 

cerebral hemispheres

medulla oblongata

cerebellum

hypothalamus 

*(ii) Figure 17 shows a diagram of the skin. 

 

The human body can regulate the temperature of the blood.

(i) Which part of the brain controls body temperature? 
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Explain how structures in the skin help to reduce body temperature during hot weather. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

(Total for question = 7 marks) 

(6) 
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A

B

C

D

Q30. 
 
Which part of the brain controls internal body temperature? 

(Total for question = 5 marks) 

(Total for question = 1 mark) 

(1) 

(1) 

(4) 

 cerebellum

medulla oblongata

hypothalamus

pituitary gland 

 

Q31. 

(i) Where in the human brain is the thermoregulatory centre? 

A 
B 
C 
D 

cerebellum 
cerebral cortex 
hypothalamus 
pituitary gland 

(ii) Explain the role of vasodilation in thermoregulation. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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 cerebellum

cerebral cortex

hypothalamus

medulla 

Figure 6 

(a) Explain how part A is involved in thermoregulation. 

 
Q32. 

Thermoregulation is an important process of the human body. 

Figure 6 shows a model of human skin. 

 
............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

(b) Which part of the brain contains the thermoregulatory centre? 

A

B

C

D

(Total for question = 3 marks) 

(2) 

(1) 
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