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Q1. 
This question is about hormones. 

(a)     (i)      Hormones carry messages. 

What type of messenger is a hormone? 

Draw a ring around the correct answer. 
  

chemical electrical environmental 

(1) 

(ii)     Which part of the brain secretes hormones? 

Draw a ring around the correct answer. 
  

cerebellum medulla pituitary gland 

(1) 

(b)     Figure 1 shows the level of a pregnancy hormone over a 40-week pregnancy. 

This hormone can be detected in a pregnancy test. 

Figure 1 

  

A woman takes a pregnancy test. 

In which week of pregnancy is the test most likely to give a positive result? 

Use information from Figure 1. 

Write the correct answer in the box. 

  
(1) 
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(c)     Figure 2 shows the levels of three other hormones during pregnancy. 

The baby is usually born at about 40 weeks. 

Figure 2 

  
Adaptation by kind permission of Biozone International 

(i)      Describe the patterns in the levels of oestrogen and progesterone 
from 0 to 36 weeks. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(4) 

(ii)     Which hormone is likely to stimulate contractions of the uterus (womb) 
when the baby is born? 

Use information from Figure 2 to give a reason for your answer. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(2) 

(Total 9 marks) 
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Q2. 
(a)     Control systems help to keep conditions in the human body relatively constant. 

What is the general name for the processes that keep body conditions relatively 
constant? 

Draw a ring around the correct answer. 
  

eutrophication homeostasis hydrotropism 

(1) 

(b)     The concentration of glucose in the blood is controlled by hormones. 

Use the correct answer from the box to complete each sentence. 
  

glucagon               glycerol               glycogen 

kidney         liver pancreas    

When the blood glucose concentration increases, an organ called 

the ______________________ releases the hormone insulin. 

Insulin causes glucose to move from the blood into the cells of the muscles 

and the ______________________ . 

Inside these organs, the glucose is changed into a carbohydrate called 

______________________ , which can be stored. 

When the blood glucose concentration falls, another hormone is released, 

which causes the storage carbohydrate to break down into glucose again. 

This hormone is called ______________________ . 
(4) 

(c)     A person with Type 1 diabetes does not make enough insulin. 

The person needs to test their blood at intervals throughout the day. 

If the concentration of glucose in their blood is too high, the diabetic person needs to 
inject insulin. 

(i)      Insulin is a protein. 

It must be injected and cannot be taken by mouth. 

Explain why. 

______________________________________________________________ 

______________________________________________________________ 
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______________________________________________________________ 

______________________________________________________________ 
(2) 

(ii)     Apart from injecting insulin, give one other way that a diabetic person 
could help to control the concentration of glucose in their blood. 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(d)     Pet dogs have been trained to detect if the concentration of glucose in the blood of 
their diabetic owners is outside the normal healthy range. These dogs are called 
‘medical response dogs’. 
The dogs respond in different ways. They may bark, jump up, or stare at their 
owners. They may even fetch a blood-testing kit. 

(i)      Suggest what stimulus the dogs might be responding to when they 
behave like this. 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(ii)     Table 1 shows how the concentration of glucose varied in blood 
samples from five diabetic people. Measurements were made both 
before and after getting a medical response dog. 

  
Table 1 

  
Mean percentage of blood samples with 
different concentrations of glucose from 

the five diabetic people 

 
Number of 

blood 
samples 

measured 

Low 
glucose 

Within 
normal 

range of 
glucose 

High 
glucose 

Before getting a dog 1704 32.6 54.8 12.6 

After getting a dog 1724 18.6 61.6 19.8 

A survey was made of the effect of a medical response dog on the lives of 16 
diabetic people. 

Table 2 shows how well these diabetic people agreed with each statement in 
the survey. 

  
Table 2 

Statement in 
Totally 
agree 

Somewhat 
agree 

Neither 
agree 

Somewhat 
disagree 

Totally 
disagree 
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survey nor 
disagree 

I am more 
independent since 
getting my dog. 

12 2 2 0 0 

There are 
disadvantages to 
having a medical 
response dog. 

0 0 4 4 8 

I trust my dog to 
alert me when my 
sugar levels are low. 

11 3 1 0 1 

I trust my dog to 
alert me when my 
sugar levels are 
high. 

6 7 0 1 2 

Evaluate how useful medical response dogs are for warning diabetic people 
that the concentration of glucose in their blood is outside the normal range. 

Use information from Tables 1 and 2. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(5) 

(e)     Table 3 shows the concentrations of some substances in the urine of a 
non-diabetic person and in the urine of a diabetic person. 

  
       Table 3 

 Concentration of substance in urine in g per 
dm3 

Substance Non-diabetic person Diabetic person 
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Protein 0 0 

Glucose 0   2.0 

Urea 20.0 19.5 

Sodium ions   6.0   5.8 

Compare the results for the non-diabetic person and the diabetic person. 
Give reasons for any differences. 

Use your knowledge of how the kidney works. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(5) 

(Total 19 marks) 
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Mark schemes 

Q1. 
(a)     (i)      chemical 

1 

(ii)     pituitary gland 
1 

(b)     8 
allow 9 or 10 

1 

(c)     (i)      any four from: 
•        progesterone starts being produced at 4 weeks / no progesterone 

before 4 weeks 
•        and then / from 4 weeks increases 
•        oestrogen at constant / low level (from 0) to 20 weeks 
•        and then / from 20 weeks increases 
•        from 20 − 36 weeks level of O rises more steeply than that of P 
or 
•        P is always higher than 0 from 6 to 36 weeks 

if no other marks awarded, allow progesterone and 
oestrogen both increase / rise for 1 mark. 

4 

(ii)     oxytocin 
1 

level of oxytocin increases just before birth 
1 

[9] 

Q2. 
(a)     homeostasis 

1 

(b)     in sequence: 

pancreas 
1 

liver 
1 

glycogen 
correct spelling only 

1 

glucagon 
correct spelling only 

1 

(c)     (i)      broken down / digested 
1 
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further detail eg into amino acids / by enzymes / by proteases 
1 

(ii)     diet / eating less sugar / less fat 
ignore balanced diet 

or 
ignore ‘dieting’ / slimming diet 

exercise 
accept pancreas transplant 

1 

(d)     (i)      sensible suggestion 
eg (owner’s) smell / sweating / change in owner’s behaviour / dizziness / 
tiredness 

1 

(ii)     any five from: 
allow 1 mark for justified conclusion 
do not allow full marks unless at least 1 pro and 1 con. 

Pro: 
•        % below normal decreases 
•        % in normal increases 
•        reliable / repeatable / valid data as large number of samples 

do not allow accurate / precise 
•        patients express satisfaction. 

Con: 
•        may not be reliable as blood glucose measurements for only 5 

patients / survey of only 16 (dog owners) 
•        % above normal increases / dogs are less good at detecting high 

glucose. 
5 

(e)     glucose in urine of diabetic (and not in the non-diabetic) 
1 

urea and Na+ ions are similar in each / slightly lower in diabetic 
1 

+ any three from: 
•        no protein in either urine sample because protein too large / does not 

pass through filter 
•        glucose passes through filter in kidney 

ignore glucose is reabsorbed 
•        non-diabetic: the / all glucose is reabsorbed / taken back into blood 
•        diabetic: (too much glucose so) cannot all be reabsorbed 
•        because diabetic has high concentration of glucose in blood 
•        urea and Na+ lower in diabetic because less water is reabsorbed (due to 

extra glucose in filtrate). 
3 

[19] 


