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Q1. 
The hormone insulin helps to control the concentration of glucose in the blood. 

(a)  Which organ produces insulin? 

Tick (✓) one box. 
  

Adrenal gland 
 

Pancreas 
 

Thyroid 
 

(1) 

People with Type 2 diabetes: 
•   produce insulin 
•   have body cells that do not respond to insulin 
•   often have a high concentration of glucose in their blood. 

(b)  Why do people with Type 2 diabetes often have a high concentration of glucose in 
their blood? 

Tick (✓) one box. 
  

The body cells change glucose into glycogen for storage. 
 

The body cells have a high rate of respiration to release 
energy.  

The body cells take in a low amount of glucose from the 
blood.  

(1) 

Drug X is used for treating people who have Type 2 diabetes. 

Scientists investigated the effect of drug X on the concentration of glucose in the blood of 
mice. 

This is the method used. 

1.    Give two groups of mice the same diet for 8 weeks. 

2.    Give each mouse in group A 2 cm3 of water to drink. 

3.    Give each mouse in group B 2 cm3 of drug X to drink. 

4.    After 30 minutes, give each mouse 1 cm3 of glucose solution to drink. 
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5.    Measure the concentration of glucose in the blood of each mouse at intervals for 3 
hours. 

  

(c)  Give two control variables used in the investigation. 

1  ________________________________________________________________
_ 

___________________________________________________________________ 

2  ________________________________________________________________
_ 

___________________________________________________________________ 
(2) 

The figure below shows the results. 

 

In each group of mice, the concentration of glucose increases to a maximum value and 
then decreases. 

(d)  Group B reached a maximum value earlier than group A. 

Determine how many minutes earlier. 

___________________________________________________________________ 

___________________________________________________________________ 

Number of minutes earlier =  ____________________ 
(2) 

(e)  Give two conclusions about the effect of drug X on the concentration of glucose in 
the blood. 

Do not refer to reaching the maximum value earlier. 
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1  ________________________________________________________________
_ 

___________________________________________________________________ 

2  ________________________________________________________________
_ 

___________________________________________________________________ 
(2) 

(f)  How could scientists find the best dose of drug X for controlling blood glucose 
concentration? 

Tick (✓) one box. 
  

Repeat the investigation twice more. 
 

Use different concentrations of drug X. 
 

Use more mice in the investigation. 
 

(1) 
(Total 9 marks) 

Q2. 
Plants grow in response to the direction of light and to gravity. 

(a)  What name is given to a plant’s growth response? 

Tick (✓) one box. 
  

Accommodation 
 

Adaptation 
 

Tropism 
 

(1) 

(b)  Which substance controls the response to light in plant shoots? 

Tick (✓) one box. 
  

Amylase 
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Auxin 
 

Lactic acid 
 

(1) 

(c)  A plant root grows downwards in response to gravity. 

Which two substances can the root absorb in larger amounts when it grows 
downwards? 

Tick (✓) two boxes. 
  

Carbon dioxide 
 

Glucose 
 

Nitrate ions 
 

Protein 
 

Water 
 

(2) 

(d)  Plan an investigation to show the effect of light from one direction on the growth of 
plant seedlings. 

You should include: 
•   a control 
•   the measurements you would record 
•   any other observations you would make. 

You may use the equipment shown in below figure and any other laboratory 
apparatus. 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(6) 

(Total 10 marks) 

Q3. 
Hormones are important for controlling many processes in the human body. 

Hormones are produced by glands. 

(a)  Which organ system has glands that produce hormones? 

Tick (✓) one box. 
  

The circulatory system 
 

The endocrine system 
 

The nervous system 
 

(1) 

(b)  How are hormones transported around the body? 

Tick (✓) one box. 
  

By the blood 
 

By the muscles 
 

By the nerves 
 

(1) 

The figure below shows glands in a woman’s body. 
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(c)  Draw one line from each gland to the name of that gland. 
  

Gland   Name 
  

    Adrenal 

A     

    Pituitary 

B     

    Testes 

C     

    Thyroid 

(3) 

(d)  Which gland in the figure above produces insulin? 

Tick (✓) one box. 
  

A 
 

B 
 

C 
 

D 
 

(1) 

(e)  Which organ does insulin mainly affect? 

Tick (✓) one box. 
  

The brain 
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The liver 
 

The ovary 
 

(1) 

(f)   Give one effect of insulin. 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

Some hormones control a woman’s menstrual cycle. 

(g)  Which hormone causes an egg to mature in the ovary? 

Tick (✓) one box. 
  

Adrenaline 
 

Follicle stimulating hormone (FSH) 
 

Testosterone 
 

(1) 

(h)  Which two are hormones that help to maintain the lining of the uterus during 
pregnancy? 

Tick ✓ two boxes. 
  

Amylase 
 

Oestrogen 
 

Progesterone 
 

Protease 
 

Thyroxine 
 

(2) 

(i)   Contraception prevents pregnancy. 
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Give two methods of contraception that use hormones. 

1  ________________________________________________________________
_ 

___________________________________________________________________ 

2  ________________________________________________________________
_ 

___________________________________________________________________ 
(2) 

(Total 13 marks) 
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Mark schemes 

Q1. 
(a)  pancreas 

1 

(b)  the body cells take in a low amount of glucose from the blood 
1 

(c)  any two from: 

•   (same) diet 

•   (same diet for same) duration 

•   (same / 30-minute) time before being given glucose 
if neither point given allow time 

•   (same) volume of water and drug X 
allow (same) amount of water and drug X 
allow 2 cm3 of drink 

•   (same) volume of glucose (solution) 
allow (same) amount of glucose (solution) 
allow 1 cm3 glucose (solution) 
if neither bp4 nor bp5 awarded, allow 1 mark for (same) 
volume / amount of drink 

2 

(d)  20 and 30 
allow an answer in the range 28 to 32 for group A 

1 

(30 – 20 =) 10 (minutes) 
allow an answer consistent with values for A between 28 and 
32 

1 

(e)  any two from: 

(with drug X) 
•   lower throughout 

•   lower maximum (concentration) 

•   slower increase (in concentration) 

•   slower decrease (in concentration) 

•   returns to original (concentration) (sooner) 
2 

(f)  use different concentrations of drug X 
1 

[9] 
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Q2. 
(a)  tropism 

1 

(b)  auxin 
1 

(c)  nitrate ions 
1 

water 
1 

(d)  Level 3: The method would lead to the production of a valid outcome. 
The key steps are identified and logically sequenced. 

5−6 

Level 2: The method would not necessarily lead to a valid outcome. 
Most steps are identified, but the method is not fully logically sequenced. 

3−4 

Level 1: The method would not lead to a valid outcome. Some relevant 
steps are identified, but links are not made clear. 

1−2 

No relevant content 
0 

Indicative content 

•   one pot of seedlings placed in box with slit 

•   one pot of seedlings in dark 
•   one pot of seedlings in full light 

•   measure heights of shoots 
•   remeasure heights of shoots 
•   record a feature of appearance of seedlings 
•   detail of how bent shoots were measured eg use thread or 

straighten them out 
•   calculate mean height increase for each group 
•   compare results (for each group of seedlings) 

•   control variable(s) 
○   same temperature 
○   same volume of water 
○   same soil type 
○   same age of seedlings 
○   same species / type of plant 
○   same time left for 

For Level 3, a method comparing the growth of plants in light from one 
direction with plants in full light / darkness along with a control variable is 
required 

[10] 

Q3. 
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(a)  the endocrine system 
1 

(b)  by the blood 
1 

(c) 

 
do not accept more than one line from a box on the left 

3 

(d)  D 
1 

(e)  the liver 
1 

(f)   any one from: 
allow sugar for glucose 

•   lowers (blood) glucose 
allow controls (blood) glucose 

•   (makes) cells / liver / muscles take in glucose 
•   (changes) glucose to glycogen 

allow makes glycogen 
1 

(g)  follicle stimulating hormone (FSH) 
1 

(h)  oestrogen 
1 

progesterone 
1 

(i)  any two from: 
•   oral contraceptive 

allow the pill 
•   injection 
•   implant 

allow contraceptive rod 
•   (skin) patch 
•   (some) IUDs 

allow IUS 
allow named methods 
allow coil with hormone 
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2 
[13] 


