
 



  

All animals and plants are made of cells. Multicellular organisms, such as humans, are made from many different types of 
cells. Each type of cell has a specific function, and a structure adapted for this function. We call these cells specialised cells. 
Groups of similar specialised cells form tissues. Different tissues make up the organs in our bodies. Multiple organs work 
together to form an organ system, responsible for carrying out one of the basic functions of life. 

In the previous unit, you learned how the body is controlled by the nervous system. In addition to nervous control, the body 
is also controlled by the endocrine system. The endocrine system includes organs called glands that secrete chemical 
hormones into the blood stream. In this unit, you will learn about different types of hormones, their effects and how we can 
use this knowledge to treat conditions such as diabetes and infertility.  
 

How the nervous system controls and co-ordinates the body’s response to stimuli: 
https://www.bbc.co.uk/bitesize/guides/zkdnb9q/revision/1 
 
We’re going to look at how hormones regulate blood glucose concentration. Reviewing why glucose is needed by the body will help you 
understand this process: https://www.bbc.co.uk/bitesize/guides/zcjy97h/revision/1. You may also find it helpful to review how lifestyle 
factors act as risk factors for non-communicable diseases to understand their role in diabetes. Find out more here: 
https://www.bbc.co.uk/bitesize/guides/z372ng8/revision/6 
 
You should already have learned about reproduction in humans when you were in KS3. We are going to look at how hormones control 
fertility in humans. You may find it helpful to review KS3 reproduction before beginning: 
https://www.bbc.co.uk/bitesize/guides/z9fgr82/revision/1 
 
Finally, those studying triple biology will look at plant hormones and some of their effects. Understanding the way plants respond is easier 
if you have a solid grasp of photosynthesis. You can review this topic here: https://www.bbc.co.uk/bitesize/guides/zg8nrwx/revision/1 

B10, B7, B9, B13, B8 (For Triple) 

Bodies are systems 



  

2. Hormones and muscles usually make up which part of a control system? 
£ A. Receptor 
£ B. Coordination Centre  
£ C. Effector  
 

3. Which type of neurone sends information from the receptor to the coordinator?  
£ A. Relay Neurone 
£ B. Sensory Neurone 
£ C. Motor Neurone  
 

1. What is the best definition of homeostasis? 
£ A. Homeostasis is a process where an organism adapts to its environment 
£ B. Homeostasis is a process that restores the body’s environment to optimal conditions  
£ C. Homeostasis is a process that always maintains the same conditions in the body   
 

4. Reflex actions are examples of… 
£ A. Involuntary responses  
£ B. Conscious responses 
£ C. Learned behaviours  
 



 

5. Which of the following is not an example of a reflex reaction? 
£ A. Your saliva glands start producing saliva in response to the smell of food 
£ B. You pull your hand away when you touch something hot 
£ C. You extend your hands ready to catch a ball when it is thrown at you 

6. Which of the following metabolic reactions requires glucose as a reactant? 
£ A. Digestion 
£ B. Photosynthesis  
£ C. Respiration 
 

7. What is a risk factor? 
£ A. Something that increases your chances of getting a disease 
£ B. Something that causes you to get a disease 
£ C. Something that makes your disease get worse 

8. Which part of the reproductive system produces the egg cells? 
£ A. The ovaries  
£ B. The testes  
£ C. The vagina 

9. The fusion of two gametes to produce a zygote is known as… 
£ A. Differentiation 
£ B. Fertilisation  
£ C. Meiosis  
 

10. Which plant organ absorbs the water needed for photosynthesis? 
£ A. The leaves 
£ B. The stem 
£ C. The roots 
 



  

 

Reflex actions are automatic responses that do not involve the conscious parts of the 
brain. They are innate, meaning that we are born able to carry out these responses. 
If you answered B or C, draw up a table to compare a reflex action to a conscious 
response to a stimulus. 

All reflexes are automatic behaviours that do not need to be learned. We must learn 
to catch a ball. If you answered A or B, write three examples of reflex responses and 
three examples of conscious actions.  

Risk factors increase the chances of getting a disease. If you answered B or C, 
write down the definition of a risk factor and identify three risk factors for the 
following diseases: cardiovascular disease, cancer, diabetes 

Glucose is required as a reactant for respiration, the reaction which releases energy. 
All of our cells need energy for the metabolic processes we need to survive. If you 
answered A or B, these two reactions can produce glucose rather than require it. 
Write the word and balanced symbol equation for respiration. 

The egg cell is the female gamete and are produced in the ovaries. If you 
answered B, this is part of the male reproductive system and produces sperm. 
C is the opening to the female reproductive system. Draw and label a diagram 
of the female reproductive system. Include the functions of each part. 

During fertilisation, the genetic material carried by the male gamete combines 
with the genetic material of the female gamete to produce a zygote. A zygote is a 
fertilised cell with a complete set of genetic material. If you answered A or C, 
write down the functions of these two processes. 

Water is absorbed from the soil via osmosis. The roots contain root hair cells 
which have a large surface area in order to absorb as much water as possible. 
Write down the functions of A and B if you got this wrong. 

If you answered A or B, you need to revisit the definitions of each part of a control 
system. Receptors are cells that detect changes in the environment. Coordination 
centres receive and process information from the body. Find out more here: 
https://www.bbc.co.uk/bitesize/guides/zprxy4j/revision/2 

 

Homeostasis is the regulation of the internal conditions of an organism to maintain 
optimum conditions for function. If you answered C, this is a common mistake – 
conditions in the body are not static, they are constantly changing. A is incorrect as it 
describes evolution rather than homeostasis. You can review more about 
homeostasis here: https://www.youtube.com/watch?v=S45_3wWL-Xk 
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If you answered A or C, then you have misremembered the function of each of 
the different types of neurones.  
Go over this topic again here: https://www.kayscience.com/vb10-reflex-arc.html 
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1. Endocrine System 
a. The endocrine system controls body responses through the secretion of hormones by glands. 
b. Hormones are chemicals secreted by glands. They are carried by the blood to specific target cells where they 

stimulate a response. 
c. Examples of hormones include insulin, glucagon, adrenaline, and oestrogen. 
d.  

 
  

e. Hormonal control is generally slower, but longer lasting in comparison to nervous control. Hormonal control 
tends to have a more systemic response than nervous control – nervous control typically affects a localised 
area of the body, whereas hormonal control tends to affect a wider area. Hormonal control relies on chemical 
messengers transmitted in the blood, whereas nervous control relies on electrical impulses transmitted by 
nerves. 

 
  

2. Control of Blood Glucose 
a. Glucose is obtained from our diet and is needed by cells to carry out respiration, the reaction which releases 

energy. 
b. Glucose is soluble and so is transported around the body in the blood plasma. 

c. In animals, glucose molecules can be combined to form the insoluble polymer glycogen. Glycogen is stored in 
cells, especially in liver and muscle cells. 

d. When blood glucose concentration increases above optimal levels, the pancreas secretes insulin. Insulin 
causes glucose to be taken into cells where it is either used for respiration or converted to glucose. 

e. When blood glucose concentration decreases below optimal levels, the pancreas secretes glucagon. Glucagon 
causes glycogen in the liver cells to be broken down into glucose, which is then released back into the blood. 

f. Excess glucose is stored as lipids. Excessive consumption can therefore lead to obesity. Obesity decreases the 
sensitivity of cells to insulin, increasing blood glucose concentration.  
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3. Diabetes 
a. Diabetes is a condition where blood glucose concentration is not regulated effectively. There are two types of 

diabetes: type I which is primary a genetic condition, and type II which occurs with a poor lifestyle. 
b. In type I diabetes, the pancreas cannot produce insulin. This type of diabetes normally occurs in children. 

Type 1 diabetics must treat their condition by taking insulin and carefully monitoring glucose intake. 
c. Insulin injections treat Type I diabetes, but they do not cure it. A pancreas transplant could cure type I 

diabetes, but organ donors are in short supply. Stem cell therapy is currently being investigated as a cure for 
type I diabetes. 

d. In type II diabetes, the cells are no longer sensitive to insulin. Even when the pancreas secretes insulin, blood 
glucose concentration may not be reduced. This typically occurs in adults.  

e. Risk factors for type II diabetes include obesity, a diet high in sugar, a sedentary lifestyle (lack of exercise) 
and certain ethnic groups have greater risk.  

f. Type II diabetes is usually treatable through lifestyle intervention. Reducing sugar intake, increasing exercise 
and losing weight can improve cells’ responsiveness to insulin. 

 
4. Negative Feedback 
a. Negative feedback systems return conditions in the body to optimal levels. If a factor in the body increases, 

negative feedback causes it to decrease back to normal. If a factor in the body decreases, negative feedback 
causes it to increase back to normal. 

b. Control of blood glucose concentration, control of body temperature, regulation of thyroxine production, and 
the relationship between oestrogen and FSH are examples of negative feedback. 

c. Thyroxine is a hormone that is produced from iodine by the thyroid gland. Thyroxine controls metabolic rate 
and is important in growth and development in children. 

d. When thyroxine concentration is too low, the pituitary gland secretes more TSH (thyroid stimulating 
hormone). TSH causes the thyroid gland to secrete more thyroxine. This is an example of negative feedback. 

e. Adrenaline is a hormone secreted by the adrenal glands during situations of stress. It causes heart rate to 
increase, glycogen to be converted into glucose, awareness to increase, pupils to dilate, and blood flow to 
increase to the muscles. 

f. The changes caused by adrenaline are part of the ‘flight or fight’ response and improve the body’s capacity for 
exercise, allowing them to fight or run away from danger. This is NOT an example of negative feedback. 

 
5. Human Reproduction 
a. During puberty, hormones cause physical changes that enable sexual reproduction.  

b. Oestrogen is the main female reproductive hormone and is produced by the ovaries. 

c. During puberty in girls, pubic hair develops, a growth spurt occurs, the breasts develop, the external genitals 
grow, the menstrual cycle begins, and the hips widen. 

d. Testosterone is the main male reproductive hormone and is produced by the testes. 

e. During puberty in boys, pubic hair develops, a growth spurt occurs, the voice breaks, the external genitals 
grow, facial hair grows, and the shoulders widen. 

f. Puberty typically begins earlier in females than it does males. 

h. Female Reproductive Organs: 
 

 
 
Source: Fullick & Coates (2016), p.168 
GCSE AQA Biology, 3rd edition. 
Oxford University Press 

Male Reproductive Organs: 
 

 
 
 
Source: Fullick & Coates (2016), p.168 
GCSE AQA Biology, 3rd edition. 
Oxford University Press 

 
  



 
6.  Control of the Menstrual Cycle 
a. The menstrual cycle is a series of events that prepares the female body for pregnancy. Each cycle lasts 28 

days. The menstrual cycle occurs from the onset of puberty until the menopause.  
b. The period is the loss of the uterus lining through the vagina. This occurs from approximately day 1-5 of the 

menstrual cycle. 
c. The uterus lining begins to grow again, thickens and is maintained for the rest of the cycle. If by day 28 a 

zygote has not implanted into the lining, the lining is shed and the cycle beings again. 
d. During the first 13 days of the menstrual cycle, the egg cell matures in the ovary. 
e. On day 14, ovulation occurs. This is when the mature egg is released from the ovary into the oviduct. Whilst 

the egg remains in the oviduct, the woman is fertile and may become pregnant if the egg is fertilised by 
sperm. 

f. If the egg is fertilised, it implants into the uterus lining. The lining provides protection and nutrition for the 
developing embryo. If the egg remains unfertilised by day 28, it will be lost with the lining in the next period. 

g. FSH (follicle stimulating hormone) is secreted by the pituitary gland and causes the egg to begin maturing in 
the ovaries. It also stimulates the follicle ovaries to produce oestrogen. 

h. Oestrogen stimulates the lining to grow and thicken again after the period. High concentrations of oestrogen 
inhibit FSH release and stimulate LH (luteinising hormone) release. 

i. LH is secreted by the pituitary gland and causes ovulation to occur. 
j. Progesterone is secreted from the corpus luteum (the remains of the follicle) and maintains the uterus lining. 

It inhibits the release of both FSH and LH. If the egg is fertilised, progesterone levels remain high. Otherwise, 
at the end of the cycle the concentration of all hormones decrease. 

 
7. Fertility Control and Infertility Treatments 
a. The term contraception refers to different methods of preventing pregnancy.  
b. Hormone based contraception typically has more side effects than barrier contraception but is more effective. 

Hormonal contraception can only be prescribed by medical professionals, whereas barrier contraceptives can 
be bought easily in pharmacies.  

c. Progesterone and oestrogen are found in hormonal contraception. This can be taken regularly in a pill, in a 
skin patch, or an implant inserted under the skin. Implants last the longest but must be inserted by a doctor. 

d. Chemicals called spermicides can be used to coat barrier contraceptives to prevent pregnancy. They kill or 
disable sperm but are not very effective. 

e. Barrier contraceptives physically prevent sperm from reaching the egg. The condom (male) and the 
diaphragm (female) are examples of barrier contraceptives. The condom has the advantage of preventing 
STD transmission. 

f. Surgical methods can be used as a form of permanent contraception. They carry the risk of side effects of 
surgery and cannot be reversed easily if the person changes their mind. 

g. The rhythm method of contraception is the abstinence (avoidance) of sexual intercourse during the times of 
the menstrual cycle when a woman is fertile. Although free, it is highly unreliable. 

h. Infertility is where a couple cannot conceive a child. Both men and women can be infertile. 
i. IVF (in vitro fertilisation) is a process where the egg is fertilised with sperm in a laboratory, before being 

implanted surgically into the women’s uterus. This can allow infertile couples to have children. 
f. IVF is expensive and has a low success rate, making it emotionally and physically stressful. IVF also causes 

ethical concerns, as some embryos may be discarded which is against some people’s religious or moral 
beliefs. 

 
8. Plant Hormones (Triple Biology Only) 
a. Plants are sensitive to their environment and respond to light and gravity.  

b. A phototropism is a growth in response to light. Plant shoots are positively phototropic; they grow towards 
light. Plant roots are negatively phototrophic; they grow away from light. 

c. A gravitropism is a growth in response to gravity. Plant shoots are negatively gravitropic; they grow away 
from gravity. Plant roots are positively gravitropic; they grow towards gravity. 

d. Auxins control the tropism response in plants. An uneven distribution of auxin causes unequal growth in 
plants, causing them to bend towards or away from a stimulus. 

e. In shoots, auxin causes cells to elongate. The auxin is produced in the meristem and diffuses down the shoot. 
It moves away from light, causing the cells on the shaded side to elongate. The shoot bends towards the light. 

f. In roots, auxin inhibits the elongation of cells. Gravity causes the auxin to congregate on the lower side of the 
roots. Therefore, the lower cells elongate less, and the shoot bends downwards towards gravity. 

g. Auxins can be used by farmers to kill weeds as they can cause uncontrollable growth. They can also be used in 
rooting powder to simulate the growth of roots when cloning plants using the cutting method. 

h. Another type of plant hormone called gibberellins can be used to increase the size of fruit, promote flowering 
and end seed dormancy. 

i. Ethene is a plant hormone, which unusually is a gas. It causes fruit to ripen.  

 
 



 
 
 
 
 
 
 
 
 
 
 
  

Fill in the definitions for the following key words as you work through this booklet 
Endocrine System  

Hormone  

Gland  

Secrete  

Pituitary Gland  

Thyroid Gland  

Pancreas  

Adrenal Gland  

Ovaries  

Testes  

Insulin  

Glucagon  

Glycogen  

Glucose  

Diabetes  

Negative Feedback  

Thyroxine  

Thyroid Stimulating 
Hormone (TSH) 

 

Adrenaline  

Puberty  

Oestrogen  

Testosterone  

Fertile  

Infertile  

Ovulation  

Period  

Luteinising Hormone 
(LH) 

 

Follicle  

 
  

Key Word Glossary 



 
 

Follicle Stimulating 
Hormone (FSH) 

 

Uterus  

Ovary  

Progesterone   

Fertilisation  

Inhibit  

Stimulate  

Contraception  

Spermicide  

Abstinence   

Condom  

Diaphragm 
Contraceptive  

 

Intrauterine Device  

Surgical Sterilisation   

In Vitro Fertilisation  

Evaluate  

Synthetic  

Triple Biology Only Key Words: 

Phototropism  

Gravitropism  

Auxin  

Elongate  

Gibberellin  

Ethene  

 
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

There are two control systems in our body. The nervous system, which you have met in the previous topic, 
and the endocrine system. 
 
Whilst the nervous system sends electrical impulses through nerve cells to send messages around the body, the 
endocrine system utilises chemical messengers called hormones. Rather than being sent via nerve cells, 
hormones are transported in the blood plasma. 
 
Hormones are secreted (released) from organs called glands. Together these different glands make up the 
endocrine system: 
 

 
 
 
Each gland of the endocrine system secretes different hormones. Each hormone triggers a specific effect within the target 
cells. Hormones travel in the following way: 
 

 
 
For example, the hormone insulin is secreted by glands in the pancreas. Insulin travels in the blood plasma to liver 
and muscle cells. Insulin causes glucose to move from the blood into these cells. 
 
Some hormones can even stimulate other glands to secrete different hormones. 
 
For example, the pituitary gland secretes a hormone called thyroid stimulating hormone (TSH). As the name 
would suggest, TSH stimulates the thyroid gland. The thyroid gland, once stimulated, secretes a hormone called 
thyroxine which regulates the rate of chemical reactions in the body. 

GLAND BLOOD TARGET CELLS

	Principles of  Hormonal Control 



 

Principles of  Hormonal Control 

There are a number of differences between the endocrine system and the nervous system: 
  

Hormonal System Nervous System 

Messages sent in the 
form of… 

Chemicals called hormones Electrical nerve impulses 

The messages are carried 
by… 

Blood Nerve cells 

Speed of transmission 
and response 

Slow (Usually – there are exceptions) Rapid 

Size of response Widespread response Local response in specific area 

Length of response Long lasting (usually) Short term 

  
Whilst hormones tend to have a widespread effect as they travel through the blood, it is important to note that they can only 
affect specific types of cells and organs. 
 
Different types of specialised cells have differently shaped receptors on their cell surface membrane. Hormones can only 
bind to a receptor that has a complementary shape to the hormone itself. 
 
Complementary shapes are those that can fit together – for instance, like two connecting jigsaw pieces. 
 
For example, whilst liver cells have a receptor that is complementary to insulin, they do not have a receptor that allows TSH 
to bind. This means that insulin can cause an effect in the liver cell, whereas TSH cannot. 
 
 

https://www.rsb.org.uk/images/17_Nerves_and_hormones.pdf 
https://www.youtube.com/watch?v=-SPRPkLoKp8 
https://www.youtube.com/watch?v=eWHH9je2zG4 



 

2. Which gland of the endocrine system is known as the “master gland”? 
£ A. The pituitary gland  
£ B. The thyroid gland 
£ C. The adrenal gland  
 

3. Which of the following is true about hormones? 
£ A. Each hormone only affects cells in a specific area of the body  
£ B. Each type of hormone can affect every cell in the body 
£ C. Each type of hormone can only affect specific cells  
 

1. How are hormones transported around the body? 
£ A. Transmitted via nerve cells  
£ B. They diffuse from the glands to target cells 
£ C. Carried by the plasma in the blood 
 

If you answered A, then you are mistakenly thinking about the nervous system. To ‘fix-it’, write three differences 
between the nervous system and the endocrine system. 
 
If you answered B, this is not correct because there could be a great distance between the gland and the target 
cell. Diffusion would be too slow. Additionally, many hormones cannot diffuse directly into cells; either because 
they are too large, or because their chemical properties mean they cannot cross the cell membrane. To ‘fix-it’ 
write one sentence to describe how hormones arrive at target cells after being secreted. Include the key word 
“plasma” in your answer. 
 
If you answered C, then you are correct – well done! To stretch your knowledge further, write a paragraph 
describing how insulin reaches the liver cells from the pancreatic glands. 



 
 
 

 
  

1.  Define “hormone” (3) 
 
 
 
 

2.  Write one sentence to describe how hormones reach target cells from glands.  (1) 
Include the key words “secrete”, “blood” and “receptor” 

 
 
 
 
3.   For each of the following statements, write the name of the gland it is referring to. (4) 
 
 The gland that is only found in females ________________________ 
 

The gland that is only found in males ______________________ 
 
 The gland that is located on top of the kidneys ______________________ 
 

The gland that is found in the brain ______________________ 
 
 
4.  Contrast control by the nervous system to control by the endocrine system (6) 



 
 
 
 
 
 
 
 
 
 
 
 

 
  

Mark Scheme 

1.  Define “hormone” (3) 
 
Hormones are chemical messengers (1) that affect specific target cells (1) and are secreted 
by endocrine glands (1). 
 
 
 

2.  Write one sentence to describe how hormones reach target cells from glands.  (1) 
Include the key words “secrete”, “blood” and “receptor” 

 
e.g. Glands secrete hormones into the blood plasma, where they are transported to specific 
target cells with a complementary receptor. 

 
 
3.   For each of the following statements, write the name of the gland it is referring to. (4) 
 
 The gland that is only found in females ________________________ Ovaries 
 

The gland that is only found in males ______________________ Testes 
 
 The gland that is located on top of the kidneys ______________________ Adrenal Glands 
 

The gland that is found in the brain ______________________ Pituitary Gland 
 
 
4.  Contrast control by the nervous system to control by the endocrine system (6) 
 

• The hormonal system communicates through chemicals called hormones, whereas the 
nervous system communicates through electrical impulses 
 

• Messages are transmitted via the blood in the hormonal system; however, they are 
transmitted via nerve cells in the nervous system 
 

• The hormonal system has a more widespread response than the nervous system 
 

• The speed of transmission in the hormonal system is slower than the nervous system 
 

• The response is longer lasting in the hormonal system than the nervous system 
 



 
  

Control of  Blood Glucose 

Introduction 
 
Our cells need a regular supply of glucose in order to fuel respiration, the chemical reaction that releases 
energy. This glucose is obtained through the digestion of complex carbohydrates, such as starch, from our diet. 
After absorption in the small intestine, glucose is transported to the respiring cells by the blood plasma. 
 
When not being used for respiration, glucose can be stored in the liver or muscle cells in the form of glycogen. 
Glycogen is an example of a polymer, a large insoluble molecule made from many small repeated subunits. 
Many glucose molecules bond together to form glycogen. As it is large and insoluble, the glycogen can be stored 
inside cells until it is needed.  Glycogen can be broken back down into glucose when the cell requires.  
 

 
 
Maintaining an optimal concentration of glucose in the blood is very important. If the concentration of glucose 
in the blood is too low, then not enough glucose will reach the cells and they will not release enough energy to 
sustain metabolic processes. However, if blood glucose concentration increases too high then this leads to other 
problems such as a greater risk of cardiovascular disease. Glucose concentration is therefore tightly regulated by 
the endocrine system.  
 
 
Regulating an Increase in Blood Glucose Concentration 
 
Blood glucose concentration increases rapidly after a meal.  
 
Receptor cells in the pancreas detect the increase in blood glucose concentration and secrete the hormone 
insulin. 
 
Insulin is transported around the body in the blood plasma. 
 
Insulin causes glucose to be taken into liver and muscle cells where it can be converted to glycogen.  
 
This reduces the concentration of glucose in the blood back towards optimal levels. 



 
  

Control of  Blood Glucose 

Regulating a Decrease in Blood Glucose Concentration 
 
Blood glucose concentration decreases during periods of fasting (e.g. overnight) or when energy expenditure is 
high (e.g. during intense exercise). 
 
Receptor cells in the pancreas detect the increase in blood glucose concentration and secrete the hormone 
glucagon. 
 
Glucagon is transported around the body in the blood plasma. 
 
Glucagon causes glycogen in the liver to be broken down into glucose. The glucose then leaves the liver cells and 
enters the blood.  
 
This increases the concentration of glucose in the blood back towards optimal levels. 
 
In times of energy crisis, the body can also utilize lipids and amino acids as an energy source. Glucagon also 
stimulates the breakdown of lipids and amino acids. 
 
Summary of Blood Glucose Regulation 
 

 

https://www.youtube.com/watch?v=y9Bdi4dnSlg 
https://www.ted.com/talks/richard_j_wood_how_do_carbohydrates_impact_your_health/transcript 
https://ib.bioninja.com.au/standard-level/topic-6-human-physiology/66-hormones-homeostasis-and/insulin-and-glucagon.html 



1. Name the hormone that causes blood glucose concentration to increase 
£ A. Insulin  
£ B. Glucagon 
£ C. Glycogen 
 

2. Which organ secretes the hormones involved in the control of blood glucose? 
£ A. The pituitary gland  
£ B. The small intestine 
£ C. The pancreas 
 

3. Which of the following events would cause a decrease in blood glucose concentration? 
A. A. Eating a dessert high in sugar  
B. B. Exercising for a long period of time 
C. C. A reduction in the rate of cellular respiration 
 

If you answered A, then you have mixed up the two hormones that control blood glucose levels. Insulin causes 
blood glucose to decrease, whereas glucagon causes blood glucose to increase. To fix-it, draw a flow chart to show 
the sequence of events from a decrease in blood glucose until optimal concentration is restored.  
 
If you answered B, then you have the correct answer, well done! To go further, explain how glycogen causes the 
concentration of glucose in the blood to increase.  
 
If you answered C, then you have mixed up the key words “glycogen” and “glucagon”. Glycogen is a 
carbohydrate made from glucose. Glucagon is a hormone secreted by the pancreas. To “fix-it”, use cover-write-
check to learn the definitions of glucagon and glycogen off by heart.  



 
 
 
  

1.  Complete the table below (2) 
 

Hormone Site of Secretion Effect 

Insulin   

Glucagon   

 
2.   

(AQA) 
3.  Describe how insulin and glucagon help control the blood glucose concentration in a healthy person (6) 

 



 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  

Mark Scheme 

Hormone Site of Secretion Effect 

Insulin Pancreas Causes blood glucose concentration to decrease 

Glucagon Pancreas Causes blood glucose concentration to increase  

 
(1 mark for each correct row) 

 

 
 
 

 
(AQA) 



 
  

Diabetes 

Diabetes is a condition where an individual can no longer regulate the concentration of glucose in their blood 
effectively.  
 

 
 
 
 
There are two different types of diabetes, each with different causes and treatments: 
 
Type I Diabetes 
 
Type I diabetics cannot produce insulin as the cells in the pancreas are damaged. Whilst scientists are still not completely 
certain why this occurs, the most widely accepted theory presently is that type I diabetes is an example of an 
autoimmune disease. This means that the body’s immune system destroys its own pancreas cells. This is thought to 
be partially genetic, if either parent has type I diabetes, the risk of the child developing it is significantly increased. 
However, type I is not entirely inherited, meaning that there are also likely to be environmental factors affecting an 
individual’s chance of developing the condition. 
 
Type I diabetes is normally diagnosed during childhood. The signs of type I diabetes include a high concentration of 
glucose in the urine, tiredness, and weight loss.  The tiredness is caused by a reduction in the rate of respiration as 
glucose cannot move into the cells from the blood without insulin. Therefore, less energy is released. To compensate for 
the lack of glucose, the body begins to break down fats and proteins instead to use these as an energy source. This causes 
the weight loss. The kidneys filter the excess glucose from the blood, resulting in the high concentrations in the urine.  
 
To treat type I diabetes, insulin must be taken. An individual must carefully monitor the levels of carbohydrate in their 
diet and the amount of exercise they do. The correct amount of insulin must be injected to control blood glucose – if they 
were to inject too much insulin, blood glucose concentration would fall too low. In modern times biosensors can be 
worn to detect the concentration of glucose in the blood and a worn pump will automatically inject the correct volume of 
insulin. This makes controlling blood glucose easier than before. 
 
Insulin is a treatment for diabetes but not a cure. There is presently no widely available or successful cure for type I 
diabetes. Pancreatic transplants are one option but carry risk of rejection and there is a shortage of donors. 
Alternatively, embryonic stem cells could be programmed to differentiate into insulin secreting cells. Early 
investigations into this have been promising, however many people object to the use of embryonic stem cells due to 
ethical reasons.  

(Austin Community College, n.d.,  
https://www.austincc.edu/apreview/EmphasisItems/Glucose_regulation.)
html#glucosereg) 

 

Diabetes is an example of a non-communicable 
disease. It is not caused by pathogens and cannot be 
transmitted between people.   
 
The graph to the left shows the differences in blood 
glucose concentration after a meal between a diabetic 
patient and a healthy individual.In a healthy individual, 
when blood glucose concentration increases, insulin is 
secreted by the pancreas. This causes glucose to be 
taken into the cells, thus lowering the blood glucose 
concentration. 
 
In a diabetic patient, one or more parts of this process 
are impaired and so, without treatment, blood glucose 
concentration would continue to rise. High blood glucose 
can lead to complications such as cardiovascular disease, 
kidney damage and blindness. 
 
 



 
  

Diabetes 

Despite taking insulin, type I diabetics must still be very careful of their diet. If they were to eat too many carbohydrates or 
take too little insulin, the concentration of glucose in their blood would increase rapidly. This is known as 
hyperglycaemia. The meaning of this medical term becomes easier to understand once broken down: 

 
• The prefix “hyper-” always means high, for example think about someone who is hyperactive, they have high energy! 
• “glyc” means to do with sugar, for example, think about glucose and glycogen.  
• “aem” means to do with the blood, for example haemoglobin. 
 
Similarly, if someone has too low a blood glucose concentration, for example if they have not eaten enough, taken too much 
insulin, or done a lot of exercise, this would be known as hypoglycaemia. With the prefix “hypo” meaning too little.  

 
Extreme hypoglycaemia and hyperglycaemia can both be very dangerous and should be treated quickly. 
 
Type II Diabetes 
 
Unlike in type I diabetes, type II diabetics are still capable of producing insulin as the pancreas cells remain fully 
functioning. However, in type II diabetes the cells are no longer sensitive to insulin and do not respond as well when insulin 
is secreted. This causes less glucose to be taken into the cells, and the blood concentration remains high. Whilst once a 
disease that only affected older adults, more and more younger people are developing type II diabetes. 
 
Type II diabetes is linked to risk factors such as obesity, a sedentary lifestyle (lack of exercise) and a poor diet that is 
consistently high in sugary and fatty foods. There is thought to be a genetic component too, children of type II diabetics are 
more likely to develop the disease themselves. 
 

 
 

 

Hyper – glyc - aem – ic
Too high Sugar Blood Having

Hypo – glyc - aem – ic
Too Little Sugar Blood Having

https://www.nhs.uk/conditions/Diabetes/ 
http://healthsurvey.hscic.gov.uk/data-visualisation/data-visualisation/explore-the-trends/diabetes.aspx 
https://www.youtube.com/watch?v=EwgPg85GJY0 

CDC (2010) 

There is no cure for type II diabetes, however it can be treated 
through lifestyle interventions. 
 
Eating a healthier diet and doing more exercise are the two most 
effective treatments for type II diabetes. 
 
Exercise is particularly effective as it causes uptake of glucose into 
cells via an insulin independent pathway. This means, that even if 
the cells are no longer sensitive to insulin, exercise will still cause the 
blood glucose concentration to decrease. 
 
As most type II diabetics still produce insulin, there is usually no 
need for insulin injections. Some severe cases may need to take 
drugs that reduce the amount of glucose absorbed in the small 
intestine or increase the insulin sensitivity of the cells. 



1. Type I diabetes is caused by which of the following? 
£ A. The cells no longer respond to insulin  
£ B. The pancreas can no longer produce insulin 
£ C. The body becomes more sensitive to insulin 
 

2. Which of the following statements is not true of type II diabetes? 
£ A. It usually begins in childhood  
£ B. The risk is increased by a lack of exercise 
£ C. You do not usually need to take insulin injections 

3.. Which of the following may cure type I diabetes? 
£ A. Taking insulin injections after eating 
£ B. Reducing sugar intake 
£ C. Transplant using embryonic stem cells  
 

If you answered A, then you have confused type II and type II diabetes. To fix-it, draw up a table 
comparing the two types of diabetes. Include their causes and their treatments in your table.   
 
If you answered B, then you have the correct answer, well done! To go further, explain why the 
pancreas can no longer produce insulin in a type I diabetic  
 
If you answered C, then you do not understand the role of the hormone insulin. To fix-it, 
describe the effect that insulin has on blood glucose concentration and explain how this effect 
occurs.   



 
 
 
  

1. Explain why people with type II diabetes have higher blood glucose concentrations than normal (2) 
 
 
 
2. Explain why exercise is an effective way to reduce the concentration of blood glucose (3) 
 
 
 
 
 
3. Explain why those with type II diabetes do not normally need to take insulin (2) 
 
 
 
4. Explain why people with type I diabetes have higher blood glucose concentration than normal (3) 
 
 
 
 
 
5.  A woman with type 1 diabetes has an artificial pancreas. The woman eats a meal high in sugar. The meal 
causes her blood glucose level to rise. 
Use information from the diagram to describe what happens to bring the blood glucose level of the woman back 
to normal. (4) 
 

 
(AQA) 
 
6.  Give one advantage and one disadvantage of using a pancreas transplant to treat type I diabetes 
 



 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mark Scheme 

 
1.  

• The cells of the liver and muscles are no longer sensitive to insulin 
• Less glucose diffuses into cells and less glycogen is produced 
• Therefore, blood glucose remains high 

 
2.  

• Increased muscle contraction during exercise requires more energy to be released 
• During exercise, the rate of respiration increases to release enough energy  
• The increased rate of respiration uses up more glucose 
• Therefore, blood glucose concentration decreases 

 
3.  

• The cells of the pancreas are undamaged 
• Therefore, the body is still able to produce insulin 

 
4. 

• The body’s immune system destroys the cells in the pancreas that produce insulin 
• As the cells of the pancreas no longer secrete insulin 
• Less glucose diffuses into cells and less glycogen is produced 
• Therefore, blood glucose remains high 

 
5.  

 (AQA) 
 
6.  
Advantage: 

• Patient never has to take insulin again 
Disadvantages: 

• The pancreas transplant may be rejected by the immune system/ they would have to take 
immunosuppressant drugs for the rest of their life 

• Shortage of donors, so long wait time 
 
 
 

 
 



  

Negative Feedback (Higher Only) 

Negative Feedback 
 
When you get too hot, your body begins to sweat, cooling you down. On the other hand, when you get too cold, 
your body begins to shiver, warming you up.  
 
When your blood glucose concentration increases after a meal, insulin is secreted causing blood glucose 
concentration to decrease. When your blood glucose concentration decreases after a period of fasting, glucagon is 
secreted causing blood glucose concentration to increase again. 
 
These are two examples of homeostasis in action; the responses mentioned oppose the changes in conditions 
to return the body to an optimal state. 
 

 
Control such as this is known as negative feedback. 
 
Negative feedback systems act to restore conditions to a set optimal state: 

• If a factor increases above optimum, negative feedback acts to decrease the factor 
• If a factor decreases below optimum, negative feedback acts to increase the factor 
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(Chem Libre Texts, 2019, 
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e.g. temperature 
(ºC) 



 
  

Negative Feedback  
(Higher Only) 
 

Thyroxine 
 
Another example of negative feedback is the control of the production of the hormone thyroxine. 
 
Thyroxine is a hormone made from iodine that is secreted by the thyroid gland. Its function is to regulate the 
metabolic rate of the body. Thyroxine is also important for the growth and development of a child’s brain. 
 
The secretion of thyroxine is controlled by another hormone called thyroxine stimulating hormone 
(TSH). TSH is secreted by the pituitary gland. 
 

        
Fullick & Coates (2016), p.167 
GCSE AQA Biology, 3rd edition. 
Oxford University Press 
 
Adrenaline 
 
Think back to a time you were scared or anxious – your heart rate and breathing rate increased, you began to 
sweat and felt more alert. All these changes are caused by the hormone adrenaline. 
 
Adrenaline is secreted from the adrenal glands during times of stress. It is known as the ‘fight or flight’ 
hormone as it prepares your body for action. 
 
In addition to the changes mentioned above, adrenaline also causes the conversion of glycogen to glucose, 
dilation of the pupils and increased blood flow to the muscles.  
 
Unlike thyroxine, adrenaline is not controlled through a negative feedback system. Adrenaline will stop being 
secreted once the stressful situation is over.  

https://anatomyandphysiologyi.com/homeostasis-positivenegative-feedback-mechanisms/ 
https://www.youtube.com/watch?v=iNrUpBwU3q0 
https://www.bhf.org.uk/informationsupport/heart-matters-magazine/research/adrenaline 

• When the concentration of thyroxine in the blood decreases below 
optimal, receptors detect this change. 

• The pituitary gland secretes more TSH. 
• The increased concentration of TSH causes the thyroid gland to secrete 

more thyroxine. 
• Thyroxine concentrations in the blood therefore return to normal. 
 
• When the concentration of thyroxine in the blood increases above 

optimal, receptors detect this change. 
• The pituitary gland secretes less TSH. 
• The decreased concentration of TSH causes the thyroid gland to secrete 

less thyroxine. 
• Thyroxine concentrations in the blood therefore return to normal. 
 



1. A factor controlled by negative feedback decreases below the norm. Negative feedback would cause… 
£ A. The factor to increase  
£ B. The factor to decrease further 
£ C. The factor to remain constant 
 

2. Which hormone regulates metabolic rate and plays an important role in growth and development? 
£ A. TSH  
£ B. Adrenaline 
£ C. Thyroxine 

3.. Which of the following statements is not true of adrenaline? 
£ A. It is secreted by glands found on the kidneys 
£ B. It is released in situations of stress 
£ C. It is controlled via negative feedback  
 

If you answered A, then you are correct – well done! To go further, find out what positive feedback is, 
explain how it is different to negative feedback and give two examples of it in the body. 
 
If you answered B, then you are not describing negative feedback, but a different type of control called 
positive feedback! To fix-it, write the definition of negative feedback and give two examples of this in the 
body. Include what happens when the factor increases and decreases in your examples. 
 
If you answered C, then you have misunderstood the role of homeostasis. Homeostasis does not 
necessarily maintain a constant state, but it will act to maintain an optimal state. In this instance, the 
factor has decreased. If this factor was kept constant, it would remain below optimal. To fix-it, write the 
definition of negative feedback and give two examples of this in the body. Include what happens when 
the factor increases and decreases in your examples. 



 
 
 
  

1. Define negative feedback and give one example of a negative feedback system in the body (2) 
 
 
 
 
 
2. Use evidence from the graph to explain the role of negative feedback in the control of blood 
glucose concentration (5) 

 
(AQA) 
 
3. Explain how the regulation of thyroxine production is an example of negative feedback (4) 
 
 
 
 
 
4. Adrenaline is known as the “fight or flight” hormone. Explain how the changes caused by 
adrenalin make the body ready for action (4) 
 
 
 
 
 
5. How is the control of adrenaline different to the control of thyroxine? (1) 



 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mark Scheme 

1. Negative feedback is a control system that returns a factor in the body back towards the 
optimal set point – if the factor increases, negative feedback causes it to decrease and vice versa. 
(1) 
 
Examples include the regulation of blood glucose concentration, temperature regulation, 
regulation of thyroxine production and the relationship between oestrogen and FSH in the 
menstrual cycle (1). 
 
 
2.  

• When glucose concentration changes, it is restored to optimal levels (1) 
Any four of the following: 
• When glucose decreases, glucagon is secreted 
• By the pancreas 
• Glycogen converted to glucose 
• When glucose increases, insulin secreted 
• Glucose converted to glycogen 

 
 
3. 

• When blood thyroxine concentration decreases, more TSH is secreted (1) 
• By the pituitary gland (1) 
• Causing more thyroxine to be secreted to restore concentration to optimal (1) 
• By the thyroid gland (1) 
 
Accept correct converse statements (e.g. when blood thyroxine increases, less TSH is 
secreted). 

 
 
4. 

• Adrenaline causes an increased heart rate, breathing rate, and blood flow (1) 
 

• increases transport of oxygen and glucose to the muscle cells (1) 
 

• This increases the rate of respiration, releasing more energy. (1) 
 

• This enables muscle contraction to occur for longer without getting tired (1) 
 

 
5.  
Adrenaline is not controlled by negative feedback, whereas thyroxine is (1) 
 
 

 
 



 
  

Human Reproduction 

Adult organisms are capable of reproduction – the production of offspring to ensure the survival of their 
species. Reproduction requires the fusion of genetic information from the male and female gamete. 
 
In humans, the primary sexual characteristics are the ones that you are born with, the ovaries in girls 
and the testes in boys. The ovaries and testes form part of the reproductive system, that after puberty, will 
enable the individual to reproduce. The female gamete, the egg cells, are present from the birth of a girl 
however they do not mature until she reaches adulthood. On the other hand, the male gametes, sperm cells, 
are not produced until puberty. 
 
Puberty describes the changes that take place to enable an organism to reproduce through the development 
of secondary sexual characteristics. The changes of puberty are caused by hormones. 
 
Boys and girls experience different changes during puberty, these changes are summarised by the table below: 
 

Girls Only Both Boys Only 

• Menstrual cycle begins 
• Breasts develop 
• Hips widen  

• Growth spurt 
• Genitals grow 
• Pubic and underarm hair 

growth 
• Brain matures  

• Facial hair growth 
• Voice breaks 
• Sperm production begins 
• Shoulders and chest broaden  

 
Typically, girls go through puberty slightly earlier than boys. Despite this, everyone is different and will 
experience these changes at different times. 

 
 
 (Beil, 2012, https://www.sciencenews.org/article/early-arrival) 

The hormone that causes the changes of puberty to occur in girls 
is called oestrogen. 
 
Oestrogen is produced by the ovaries. 
 
In boys, the hormone that causes the changes of puberty to occur 
is called testosterone.  
 
Testosterone is produced by the testes. 
 
The concentration of both hormones increases rapidly at the 
onset of puberty. For males, testosterone concentration remains 
fairly constant throughout adult life. 
 
Oestrogen concentration however fluctuates throughout the 
menstrual cycle in females and begins to decline after the 
menopause. The menopause refers to changes that occur, 
usually around the fifties, where a woman’s menstrual cycle stops 
and she is no longer able to have children. 



 
  

Human Reproduction 
 

Male and Female Reproductive Systems 
 

Female        Male 

  
 
(Fullick & Coates 2016, p.168, GCSE AQA Biology, 3rd edition. Oxford University Press) 
 
Human Reproduction 
 
A woman is considered to be fertile if a mature egg cell has been released into the oviduct from the ovaries. If 
someone is fertile, it means they can potentially have a baby. The release of an egg occurs once a month, 
beginning during puberty and ending temporarily when the woman is pregnant or permanently when the 
woman goes through the menopause. 
 
During sexual intercourse, providing that no contraception is used, sperm is released from the penis into the 
vagina. The sperm travel through the uterus to the oviduct where one may fertilise the egg cell if present. Whilst 
usually only one egg cell is released per month, millions of sperm are released into the vagina during ejaculation. 
The vast majority of sperm released will not survive to reach the egg cell.  
 
If the egg cell is fertilised by a sperm cell, the woman will become pregnant.  The fertilised cell, known as a 
zygote, will implant into the uterus lining. The zygote will then divide via mitosis to produce an embryo. 
The embryo is made of stem cells. These stem cells differentiate to form all of the speicalised cells necessary 
to make the different tissues of the body. Eventually, the embryo becomes a foetus which will grow and be 
born 38 weeks later if the pregancy is successful.  
 
 
 

https://www.nhs.uk/live-well/sexual-health/stages-of-puberty-what-happens-to-boys-and-girls/ 
https://www.nichd.nih.gov/health/topics/puberty/conditioninfo/causes 
https://www.medpagetoday.com/pediatrics/generalpediatrics/87447 



1. Which of the following changes is triggered by only an increase in oestrogen concentration? 
£ A. Pubic hair grows  
£ B. The hips widen 
£ C. The voice breaks 

2. Where is the main site of testosterone production in males? 
£ A. The thyroid gland 
£ B. The pituitary gland 
£ C. The testes 

3.. Where does fertilisation of the egg by the sperm cell occur? 
£ A. Oviduct 
£ B. Uterus 
£ C. Vagina  
 

If you answered A, then you have not realised that this is a change that occurs in both males and females, 
therefore this is a change that could be caused by testosterone or oestrogen.  To fix-it, write down where 
oestrogen is produced and three of the changes of puberty that it causes in females. 
 
If you answered B, then you have the correct answer, well done! To go further, explain the purpose of the hips 
widening in females during puberty, 
 
If you answered C, then you have mistakenly identified a change that only occurs in males. Oestrogen is the 
hormone that causes the changes of puberty in females. To fix-it, write down where oestrogen is produced and 
three of the changes of puberty that it causes in females.  



 
 
 
  

1. Compare and contrast the changes of puberty that occur in boys and girls (6)  
 
 
 
 
 
 
 
 
 
 
2. Using data from the graph below, explain how testosterone levels are linked to the changes of 
puberty in males. (6) 

 
 
 
3. Describe the changes in oestrogen across this woman’s life (5) 

 

(Aviva, n.d., 
https://www.aviva.co.uk/library/images/med_encyclopedia/cfhg769pubert_007.gif) 

(Womens’ Health Advice, n.d., 
http://www.womens-health-advice.com/estrogen.html) 



 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mark Scheme 

1. 
Compare: 

• Both boys and girls experience a growth spurt during puberty (1) 
• Both boys and girls grow pubic hair during puberty (1) 
• The brain of both boys and girls matures during puberty (1) 
• The external genitals of both boys and girls grow during puberty (1) 

Contrast: 
• The changes of puberty are caused by the hormone oestrogen in girls but testosterone in 

boys (1) 
• Girls usually begin puberty earlier than boys (1) 
• Boys usually grow taller than girls (1) 
• Girls begin the menstrual cycle whereas boys do not (1) 
• Girls develop breasts whereas boys do not (1) 
• Girls’ hips widen, whereas boys’ shoulders and chests widen (1) 
• Boys grow facial hair whereas girls do not (1) 
• Boys’ voices break, whereas girls do not (1) 
• Boys begin to produce sperm, however girls are born with their egg cells already (1) 

 
 
2.  

• Between the ages of 8 & 12, there is little testosterone. (1) 
• Therefore, very few changes of puberty occur (1) 
• Between the ages of 12 & 16, testosterone increases rapidly. (1) 
• Therefore, most of the changes of puberty occur during this time. (1) 
• Between the ages of 16 & 18, testosterone level plateaus. (1) 
• This is because most of the changes of puberty have already happened (1) 

 
3.  
 

• Oestrogen levels increase at a constant rate from 0-11 years old (1) 
• After puberty begins, oestrogen increases more rapidly (1) 
• During menstruation, oestrogen levels fluctuate (1) 
• Oestrogen increases rapidly to its highest level during pregnancy, before falling back to 

normal afterwards (1) 
• Oestrogen decreases gradually after the menopause (1) 

 
 
 

 
 



 
  

The Menstrual Cycle  
(Higher Only) 

The menstrual cycle prepares the female body for potential pregnancy. Each cycle lasts approximately 28 
days. 
 
Events of the Menstrual Cycle 
 
The Uterus Lining 
 
The menstrual cycle begins with the period, this is the loss of the old uterus lining through the vagina. This 
lasts approximately five days. 
 
The lining then begins to thicken again in preparation to receive a fertilised egg cell. The thick lining is 
maintained until day 28 of the cycle. By this time, the lining will be lost if it has not received a fertilised egg cell. 
The cycle will then begin again. 
 
The Egg Cell 
 
At the beginning of the menstrual cycle, an egg cell begins to mature inside a structure called the follicle within 
the ovary. 
 
On approximately day 14, the mature egg is released from the follicle into the oviduct. This is known as 
ovulation. The mature egg is pushed along the oviduct by cilia cells, a type of specialised cell with a hair like 
structure that can ‘waft’ the egg though towards the uterus. 
 
The follicle becomes a yellow body known as the corpus luteum. The corpus luteum begins to break down as 
the menstrual cycle reaches its end. 
 
By the end of the cycle on day 28, if the egg cell is fertilised, then it will implant itself into the uterus lining. If not, 
then the egg cell will be lost alongside the lining in the next period once the cycle begins again. 
 
Summary 
 

 

1. The uterus lining is shed and lost through the vagina. 
This is known as the period. 
2. The uterus lining thickens. 
3. The thick lining is maintained. 
 
a. The egg matures within the follicle in the ovary 
b. The mature egg is released from the follicle into the 
oviduct. This is known as ovulation. 
c. The egg travels through the oviduct and the woman is 
at her most fertile. The follicle becomes a hormone 
producing structure known as the corpus luteum. 
d. The corpus luteum begins to break down and the 
cycle comes to an end. 
 
On day 28, if the woman has not become pregnant the 
cycle will begin again. 

(embryo.net, n.d., https://www.embryo.net/fertility-
center/top-ten-tips) 



 
  

The Menstrual Cycle  
(Higher Only) 

Hormonal Control of the Menstrual Cycle 
The events of the menstrual cycle are caused by the actions of four different hormones: 

Hormone Site of Production Functions 

FSH 
(Follicle Stimulating 
Hormone) 

Pituitary Gland • Causes eggs to mature in the ovary 
• Stimulates the ovaries to release oestrogen 

Oestrogen Follicles in the Ovaries • Causes the uterus lining to thicken 
• Stimulates the pituitary gland to release LH 
• Stops FSH being produced 

LH 
(Luteinising Hormone) 

Pituitary Gland • Causes ovulation (the release of a mature egg cell from 
the ovary)  

Progesterone  Corpus Luteum in the 
Ovaries 

• Maintains the thick lining of the uterus 

 
At the end of the menstrual cycle, if the egg is unfertilised the concentration of progesterone will decrease rapidly. This 
leads to the loss of the lining and the beginning of a new cycle. If the egg is fertilised however, progesterone levels remain 
high and the menstrual cycle ceases as pregnancy begins. 
 
Summary 

 

https://www.nhs.uk/conditions/periods/fertility-in-the-menstrual-cycle/ 
https://www.self.com/story/menstrual-cycle 
https://www.youtube.com/watch?v=tOluxtc3Cpw 



1. Which hormone causes the uterus lining to be maintained? 
£ A. Progesterone 
£ B. Oestrogen 
£ C. Luteinising Hormone (LH) 
 

2. How long does the menstrual cycle usually last? 
£ A. 5 days 
£ B. 14 days 
£ C. 28 days 
 

3.. Ovulation refers to which event of the menstrual cycle? 
£ A. The loss of the uterus lining through the vagina 
£ B. The implantation of a fertilised zygote into the uterus lining 
£ C. The release of the egg cell from the ovaries into the oviduct 

If you answered A, then you are correct! Well done. To go further, predict and explain what would happen to the 
concentration of progesterone if the egg was fertilised before day 28. How is this different to what would happen if 
the egg was not fertilised?   
 
If you answered B, then you have confused the roles of the different hormones. Oestrogen causes the lining to 
thicken but does not maintain it. To fix-it, draw a table containing each of the four hormones of the menstrual 
cycle, including the site of their production and their different effects. 
 
If you answered C, then you have confused the roles of the different hormones. LH does not regulate the uterus 
lining. To fix-it, draw a table containing each of the four hormones of the menstrual cycle, including the site of 
their production and their different effects. 



 
 
 
  

1. Using the graph below to help, describe what happens during the menstrual cycle, including key timings in 
your answer. (6) 

 
 
 
 
2.  The graphs below show the concentrations of each type of hormone throughout the menstrual cycle. Write the 
name of each hormone next to the correct graph (4)  

 
 
3. Describe the sequence of hormone interactions in the menstrual cycle. Name where each hormone is 
produced (5) 
 

Kerboodle, OUP, n.d. 
www.kerboodle.com 



 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Mark Scheme 

1. 
• Between days 1-5, the lining is shed. This is known as the period (1) 
• After day 5, the lining begins to thicken once more (1) 
• Between days 1-14, the egg cell matures in the follicle found within the ovary (1) 
• On day 14, the egg cell is released from the ovary in a process called ovulation (1) 
• The egg cell moves through the oviduct (1) 
• The follicle becomes the corpus luteum, which produces hormones (1) 
• After day 23, the corpus luteum begins to break down (1) 
• By day 28, if the egg has not been fertilised, the cycle begins again and the uterus lining is 

shed once more (1) 
 
2. 

 

 
3. 

• During the first few days of the cycle, FSH is released from the pituitary gland and 
stimulates the egg cell to mature (1) 

• FSH also stimulates the release oestrogen from the ovaries (1) 
• Oestrogen causes the uterus lining to thicken (1) 
• Oestrogen inhibits the release of FSH and stimulates the release of LH from the pituitary 

gland (1) 
• On day 14, LH causes ovulation to occur. The mature egg is released from the follicle in 

the ovaries (1) 
• The follicle becomes the corpus luteum. The corpus luteum releases progesterone. 

Progesterone maintains the uterus lining and inhibits the release of FSH and LH (1) 
• If the egg is not fertilised, the progesterone levels decrease and the uterus lining is shed 

(1) 
 
 
 

 
 

 Kerboodle, OUP, n.d. 
www.kerboodle.com 



 
  

Controlling Fertility 

Contraception is used to prevent pregnancy during sexual intercourse by stopping the sperm from reaching the 
egg. Each type of contraception has advantages and disadvantages. It is important for an individual to evaluate 
the reliability, the convenience and the side effects of the contraception before deciding which is right for 
them.  
 
It is important to note that most forms of contraception are not 100% successful. This means that it is possible 
that someone could still become pregnant even whilst using contraception. As a result, many people choose to use 
more than one type of contraceptive. For example, using both a barrier and a hormonal contraceptive to 
minimize the risk of pregnancy. 
 
However, not everyone agrees with the use of contraceptives. For example, some religious groups such as 
Catholics disallow the use of contraception as they believe the only purpose of sexual intercourse should be to 
produce a child.  
 
In the UK, most forms of contraception are available freely through the NHS or can be purchased in a 
pharmacy. Sexual health clinics provide free advice to help individuals decide which contraceptive they should 
use. 

 
Hormonal Contraception 
 
Hormonal contraceptives all contain hormones, either natural or synthetic, that control fertility. Currently, 
most available hormonal contraceptives are for women. However, research into hormonal contraceptives for 
males is ongoing. 
 

Name How It Works Advantages Disadvantages  

Mixed 
Hormone 
Contraception 
Pill 

• Contains oestrogen and 
progesterone 

• Progesterone inhibits 
LH, preventing 
ovulation 

• Oestrogen inhibits 
FSH, preventing egg 
maturation 

• Easy to use 
• Can make periods more 

regular, lighter and less 
painful 

• Side effects such as 
increased blood 
pressure, blood clotting 
and cancer risk 

• Must be taken very 
regularly 

• Doesn’t protect against 
STDs 

Progesterone 
Only Pill 

Progesterone inhibits LH, 
preventing ovulation 

• Easy to use 
• Fewer side effects than 

mixed contraceptive pill 

• Some side effects such 
as vomiting 

• Can cause irregular 
periods 

• Must be taken very 
regularly 

• Doesn’t protect against 
STDs 

Hormone 
Implant 

• Implant contains 
progesterone which is 
inserted into the skin 
and lasts for up to three 
years.  

• Progesterone inhibits 
LH, preventing 

• Long lasting 
• Highly effective 
• Can be removed easily 

by a doctor if no longer 
needed 

• Doesn’t protect against 
STDs 

• Can cause irregular 
periods 

• Must be inserted by a 
trained doctor or nurse 

• May cause minor side 



 
  

Controlling Fertility 

Barrier Contraception 
 
Barrier contraceptives physically prevent the sperm from reaching the egg. The male condom is the most 
commonly used, however a female diaphragm contraceptive also exists. Spermicides, chemicals that either 
kill or disable sperm, are often utilized with barrier contraceptives. Spermicides are highly unreliable when used 
by themselves. 
 

Name How It Works Advantages Disadvantages  

Condoms Physical barrier placed over the 
penis to prevent semen 
containing sperm entering the 
vagina 

• Protects against 
STDs 

• No side effects 
• Easy to use 
• Readily available 

• Can break and allow 
sperm through 

Diaphragm Physical barrier placed inside 
the vagina that prevents sperm 
from passing through the cervix 

• No side effects • Has to be inserted by a 
doctor the first time 

• Less reliable than other 
methods of contraception 

• Doesn’t prevent STDs 
 
Other Contraceptives 
 

Name How It Works Advantages Disadvantages  

Intrauterine 
Devices 
(IUD) 

Inserted into the uterus and 
contains copper to prevent 
embryos implanting into the 
uterus. Some also contain 
progesterone to inhibit LH 
release, preventing ovulation. 

• Highly effective 
• Lasts for several 

years  
• Fewer side effects 

than the pill 

• Must be inserted and 
removed by trained 
doctors or nurses 

• Does not protect against 
STDs 

• Can be uncomfortable or 
painful when fitted 

Abstinence 
(AKA the 
rhythm 
method) 

Not having sexual intercourse 
during the time the egg is in the 
oviduct (day 14 onwards) 

• No side effects 
• Does not require 

other forms of 
contraception 

• Highly unreliable 

Vasectomy 
(male 
surgical 
sterilisation) 

Cuts or seals the sperm ducts to 
prevent the release of sperm 

• Permanent – no 
need for future 
contraception 

• Highly effective 
• Few long-term 

side effects 

• Almost impossible to 
reverse  

• Requires surgery – risks 
associated with this 

• No protection against 
STIs 

• Sometimes, the surgery is 
unsuccessful https://www.nhs.uk/conditions/contraception/ 

https://www.forbes.com/sites/alicebroster/2020/05/25/fda-approves-first-non-hormonal-contraceptive-gel/#4b58b7ff7944 
https://www.bbc.co.uk/news/health-45447488 



1. Which type of contraception can prevent the transmission of STDs? 
£ A. Hormonal pills  
£ B. Sterilisation surgery 
£ C. Condoms 

2. Which of the following shows the different types of contraceptives in the correct order of reliability, 
from the least effective at preventing pregnancy to the most?  
£ A. The rhythm method, barrier contraceptives, hormonal contraceptives 
£ B. Hormonal contraceptives, the rhythm method, barrier contraceptives 
£ C. Barrier contraceptives, hormonal contraceptives, the rhythm method 

3.. Which of the following types of contraception does not need to be fitted by a medical professional? 
£ A. Diaphragm 
£ B. Intrauterine device (IUD) 
£ C. Hormone patch  
 

If you answered A, then this is incorrect. Whilst hormonal contraceptives have a high success rate at preventing 
pregnancy, they does not stop the transmission of pathogens during sexual intercourse. To fix-it, find out which 
type of contraceptive is the only type that can prevent transmission of STDs and draw a table of its other 
advantages and disadvantages. 
 
If you answered B, then this is incorrect. Whilst sterilisation surgery can permanently prevent pregnancy, it does 
not stop the transmission of pathogens during sexual intercourse. To fix-it, find out which type of contraceptive is 
the only type that can prevent transmission of STDs and draw a table of its other advantages and disadvantages. 
 
If you answered C, then you are correct well done! To go further, list the other advantages that condoms have 
over hormonal contraceptives and at least two disadvantages. 



 
 
 
  

Table 1 shows some methods of contraception. 
  

Type of 
contraception 

Percentage (%) of 
pregnancies 
prevented 

Oral pill >99 

Implant   99 

Condom   98 

Diaphragm <96 

 
3.  Hormones can be used as contraceptives. Explain one way in which a hormone can prevent 
conception (pregnancy). (2) 
 
 
4. One type of contraceptive is called the intrauterine device. There are two types, copper and plastic. Both are 
more than 99% effective. The table below shows information about the two types. Evaluate the use of the 
plastic IUD as a contraceptive compared to the copper IUD. (4) 

  Copper IUD Plastic IUD 

How the 
IUD 
works 

•     releases copper 
•     copper changes the 

fluids in the uterus 
to kill sperm 
 
 

•     releases a hormone 
•     hormone thickens mucus 

from the cervix so the 
sperm have more 
difficulty swimming to 
the egg 

Benefits 

•     prevents pregnancy 
for up to 10 years 

•     can be removed at 
any time 

•     can be used as 
emergency 
contraception 

•     prevents pregnancy for 
up to 5 years 

•     can be removed at any 
time 

  

Possible 
side 
effects 

•     very painful periods 
•     heavy periods or 

periods which last 
for a long time 

•     feeling sick, back 
pain 

  
  

•     painful periods 
•     light periods or no 

periods 
•     feeling sick, headaches, 

breast pain, acne 
•     hormones may affect 

mood 
•     ovarian cysts 

 
 

1.Which method of contraception in Table 1 is least 
effective at preventing pregnancy? (1) 

 

2. Which method of contraception in Table 1 will 
protect against sexually transmitted diseases like HIV? 
(1) 

 

(AQA) 

 

 
 



 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  

Mark Scheme 

 
1. the diaphragm 
 
2. the condom 
 
3. 
Hormones inhibit release of FSH (1) 
Therefore, the egg cell in the ovary does not mature (1) 
 
4. 
 

 
 
(AQA) 



 
  

Infertility Treatments  
(Higher Only) 

If someone is infertile, it means that they cannot conceive a child. Infertility is a more common problem than 
many people realise, affecting as many as 1 in every 6 couples in the UK. 
 
Both males and females can be affected by infertility.  Data from a study conducted in the UK indicates men and 
women are equally as likely as one another to be affected by infertility.  
 

 
(Wikimedia Foundation, 2010, https://commons.wikimedia.org/wiki/File:Infertility_causes.png) 
 
Causes of infertility vary, but commonly include blocked oviducts, a lack of sperm in the semen or an 
abnormal concentration of female reproductive hormones.  
 
Risk factors for infertility include age, obesity, anorexia, smoking, exposure to radiation and high alcohol 
intake. Some medical treatments, e.g. chemotherapy for cancer, can also cause someone to become infertile. 
Arguably the most common risk factor is age, the older you become the less fertile you are. Many people are now 
waiting longer to have a baby than before. 
 
Treating Infertility 
 
Infertility can be overcome using in vitro fertilisation. The term “in vitro” is a Latin expression, literally 
translating to “in glass”. It refers to a process that is carried out in a test tube or petri dish in a lab. Therefore, in 
vitro fertilisation refers to the fusion of egg and sperm in a lab rather than naturally in the body. In contrast, in 
vivo means “in living” and refers to a process that occurs within a living organism. 
 
In vitro fertilisation is more commonly known as IVF. 
 
During IVF, the egg is fertilised using sperm either from the woman’s partner or a sperm donor, and then 
implanted back into the body where the pregnancy can occur as normal. 
 
Multiple eggs will be fertilised at once to increase the chances of success. Some of these fertilised eggs can be 
stored for implant later. Some women are now choosing to freeze their eggs whilst they are young and fertile in 
the hope that they can be used later in life when they are ready to start a family. 



 
  

Infertility Treatments  
(Higher Only) 

The IVF Process 
 

 
 
 
Evaluating the Use of IVF 
 
IVF enables many couples to have children when they would not be able to naturally.  Additionally, left over 
embryos from the process donated with permission of the parents are valuable for use in stem cell research. 
 
Despite this, there are a number of disadvantages to the procedure which need to be weighed up: 
 
• IVF has a low success rate. The success rate declines further with age. Multiple cycles of IVF may therefore 

be required which is stressful both physically and emotionally. 
• IVF is expensive for individuals if they pay privately or for society if a service such as the NHS pays.  
• If donor eggs or sperm are used, the baby may not be biologically related to one or both parents. Some 

people would feel uncomfortable with this. 
• Fertility drugs can have side effects including nausea, stomach cramps, heavy periods, and breast pain. 
• IVF increases the chances of multiple births (e.g. twins or triplets) compared to natural fertilisation. Multiple 

births have greater risk of miscarriage, premature birth and still birth 
• There are ethical considerations as to the storage of eggs and embryos. Many people are against discarding 

embryos for religious reasons. Additionally, if the couple were to split up or one of them was to die, there 
can be legal issues and a moral dilemma as to whether the stored eggs and embryos should still be used. 

https://www.nhs.uk/conditions/ivf/ 
https://www.healthcentre.org.uk/fertility-treatment/ethical-ivf.html 
https://www.thoughtco.com/first-test-tube-baby-louise-brown-1779783 

1. Fertility drugs are taken by the woman to stimulate egg 
maturation and release. The drugs include synthetic 
forms of FSH and LH. 

2. Eggs are then removed surgically from the woman’s 
ovaries. 

3. Sperm from the woman’s partner or from a sperm donor 
are collected and used to fertilise the harvested egg cells in 
vitro. Usually, multiple eggs are fertilised. 

4. The embryos are monitored using a microscope to check 
that they are growing correctly. 

5. The best embryos are chosen and implanted into the 
woman. Usually, 1-3 embryos are implanted. The 
remaining embryos are either discarded or stored for later 
use. 

 
The woman will then take a pregnancy test to see if the embryo 
has implanted successfully. 

Kantengwa, 2016, https://www.newtimes.co.rw/section/read/203049 



1. During IVF treatment, which hormone must be taken to stimulate the release of an egg? 
£ A. Luteinising Hormone (LH)  
£ B. Follicle Stimulating Hormone (FSH) 
£ C. Oestrogen 
 

2. Which of the following statements about IVF is not true? 
£ A. IVF has a high success rate  
£ B. IVF increases the chances of multiple births  
£ C. The fertility drugs used in IVF have side effects  

3.. Which of the following statements is true about infertility? 
£ A. Males are more likely to be infertile than females 
£ B. Both males and females are equally as likely to be infertile 
£ C. Females are more likely to be infertile than males 
 

If you answered A, then you have the correct answer, well done! To go further, explain why it is important that 
LH is given during IVF, and research the side effects that taking LH has. 
 
 
If you answered B, then you have chosen a hormone that is given during IVF, but not one that causes the egg 
to be released. To fix-it, draw a table showing the effects of each hormone that controls female fertility, and 
identify the one that causes the egg to be released. 
 
If you answered C, then you have chosen a hormone that is not used in IVF. To fix-it, draw a table showing 
the effects of each hormone that controls female fertility, and identify the one that causes the egg to be released. 



 
 
 
  

1.  The diagram below shows the process of IVF. Describe the process of IVF, using information from the 
diagram to help you. (4) 

 
(AQA) 
 
2.  Read the passage about fertility treatment. 
  
During normal IVF, a woman undergoes several weeks of hormone injections. 
The treatment can lead to a condition called ovarian hyperstimulation syndrome resulting in a build-up of fluid in 
the lungs. Very rarely, it can cause death. The syndrome occurs in about 1 % of standard IVF cycles, but in about 
10 % of the IVF cycles of some women. An IVF cycle may cost up to £4300. 
In IVM, hormone treatment lasts for less than 7 days. Eggs are then collected from the ovaries while they are still 
immature. Each egg is then matured in a laboratory for up to 48 hours before being injected with a single sperm. 
A few days after fertilisation, the embryos are implanted into the mother’s womb. The cost of each IVM cycle is 
£1700. An IVM expert says: “In IVM treatment there’s a small risk of abnormalities in the sex chromosomes and 
also of birth deformities and cancer in the babies. These risks are not massive but they are greater than in IVF.” 
(AQA) 
 
Evaluate the use of IVM rather than IVF in treating infertility. Remember to give a conclusion to your 
evaluation. (4) 



 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  

Mark Scheme 

1. 

 
(AQA) 
 
 
2. 

 
(AQA) 

 
 



 
  

Plant Hormones  
(Triple Only) 

Plants are also capable of responding to stimuli such as light in their environments. Whilst they do not have a 
nervous system, they can produce different hormones that enable these responses. 
 
These responses are important as when seeds are dispersed, they can land any way up on the ground. The 
shoots (stem and leaves) need to grow upwards towards the light, whereas the roots need to grow downwards into 
the soil. 
 
Tropisms 
 
A tropism is a directional growth towards or away from a stimulus.  
 
A positive tropism is a growth towards the stimulus, a negative tropism is a growth away from the stimulus. 
 

 
 
Tropisms are named according to the type of stimulus: 

• A phototropism is a directional growth in response to light 
• A gravitropism is a directional growth in response to gravity 

 
Plant shoots are therefore positively phototropic as they grow towards light and negatively gravitropic as they 
grow away from gravity. 

 
Plant roots on the other hand are negatively phototropic as they grow away from light and positively gravitropic 
as they grow towards gravity. 
 

 

Plant image: (clker.com, 2011, 
http://www.clker.com/clipart-growing-
plant.html) 

Plant shoots displaying 
positive phototropism by 
growing in the direction of 
light from the window. 
(Bailey, 2018, 
https://www.thoughtco.com/plant-
tropisms-4159843) 

 

Plant roots 
displaying positive 
gravitropism. 
 
(Life of Plant, 2011, 
http://lifeofplant.blogspot.com
/2011/01/tropisms.html) 



 
  

Plant Hormones  
Triple Only) 

Auxins 
The hormones that control tropism are known as auxins. Auxins are produced in the tip of the roots and shoots and 
diffuse throughout the organ. The movement of auxin is uneven and has a different effect on the cells of the roots and the 
shoots: 
Shoots 

 
Roots 
 

 
 
 
Other Hormones 
 
In addition to auxin, plants secrete other hormones too: 
 
• Gibberellins are hormones that end seed dormancy, promote flowering, and increase fruit size. 
• Ethene is a hormone that causes fruit to ripen. Unlike most hormones, ethene is a gas. 
 
Farmers and gardeners can utilise their knowledge of plant hormones to help their plants grow. Gibberellins and ethene 
are used to manipulate fruit growth and ripeness so that they can be sold to the public year-round.  
 
Auxins can be used as weed killers as they can stimulate uncontrollable plant growth when applied in high concentrations. 
Killing weeds helps other plants to grow by reducing competition for resources. They can also be used as rooting 
hormone that stimulates differentiation of stem cells into root cells when cloning a plant through the cutting method. 
 
 

https://www.youtube.com/watch?v=rKHIfsHX1aA 
https://www.english-heritage.org.uk/visit/places/home-of-charles-darwin-down-house/history/recreating-darwins-experiments/ 
http://momwithaprep.com/rooting-hormone/ 

1. Auxin moves away from light and 
accumulates on the shaded side of the shoot. 
 

2. Auxin stimulates the elongation of the cells 
on the shaded side of the shoot. Therefore, the 
cells on the shaded side elongate more than the 
cells on the light side. 
 

3. The shoot bends over towards the direction of 
the light, causing positive phototropism. 

1. Auxin moves away from light and accumulates 
on the shaded side of the plant. 
 

2. In roots, auxin inhibits the elongation of the 
cells. Therefore, the cells on the shaded side 
elongate less than the cells on the light side. 
 

3. The roots bend away from the direction of the 
light, causing negative phototropism. 

Mammoth Memory, n.d, 
https://mammothmemory.
net/biology/plants/sexual-
reproduction-in-
plants/auxin.html) 



1. In plant shoots, auxin causes… 
£ A. The shoot to display positive phototropism as the elongation of cells on the shady side is stimulated 
£  B. The shoot to display negative phototropism as the elongation of cells on the shady side is inhibited 
£ C. The shoot to display positive phototropism as the elongation of cells on the shady side is stimulated 
£ D. The shoot to display negative phototropism as the elongation of cells on the shady side is inhibited 

2. Which of the following responses do roots show towards light? 
£ A. Positive phototropism  
£ B. Positive gravitropism 
£ C. Negative phototropism 
£ D. Negative gravitropism 

3.. Which plant hormone causes fruit to ripen? 
£ A. Auxin 
£ B. Gibberellin 
£ C. Ethene  
 

If you answered A, then you are correct, well done! To go further, explain how auxin causes the response in roots 
to light.   
 
If you answered B, then you have mixed up positive and negative phototropism. A positive tropism is a growth 
towards a stimulus. To fix-it, explain why it is advantageous for a plant shoot to be positively phototrophic.  
 
If you answered C, then you have confused the action of auxins in shoots with their action in roots. In shoots, 
auxins cause cells to elongate. To fix-it, draw a diagram to explain how auxins cause a plant shoot to bend in the 
direction of light. 
 
If you answered D, then you do not understand the role of the hormone insulin. To fix-it, explain why it is 
advantageous for a plant shoot to be positively phototrophic AND draw a diagram to explain how auxins cause a 
plant shoot to bend in the direction of light.  
 



 
 
 
  

1. Name the responses described below: 
 

a) Growth towards light 
b) Growth away from light 
c) Growth in the direction of gravity 
d) Growth against gravity  

 
2. Match the following effects to the hormone that they are caused by 

 

 
3. Describe how auxin causes a plant shoot to bend towards the light (3) 
 
 
 
 
4. Explain why this behaviour is advantageous for the plant (4) 
 
 
 
 
 
3. Describe how auxin causes a plant root to grow away from light (3) 
 
 
 
 
4. Explain why this behaviour is advantageous for the plant (4) 
 

 Kerboodle, OUP, n.d. 
www.kerboodle.com 



 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Mark Scheme 

 
1. Name the responses described below: 
 

a) Growth towards light – Positive phototropism 
b) Growth away from light – Negative phototropism 
c) Growth in the direction of gravity – Positive gravitropism 
d) Growth against gravity – Negative gravitropism  

 
2. Match the following effects to the hormone that they are caused by 

 

 
3. Describe how auxin causes a plant shoot to bend towards the light (3) 

• Auxins stimulate cell elongation in the shoot 
• Auxins move away from light 
• Therefore, the shady side elongates more so the shoot bends towards from the light 

 
4. Explain why this behaviour is advantageous for the plant (4) 

• The chlorophyll in the leaves can absorb more light 
• Therefore, the rate of photosynthesis increases 
• More glucose is produced, allowing more respiration to occur releasing more energy 
• More glucose can also be converted to proteins, lipids and other carbohydrates needed by 

the plant 
 
3. Describe how auxin causes a plant root to grow away from light (3) 

• Auxins inhibit cell elongation in the shoot 
• Auxins move away from light 
• Therefore, the shady side elongates less so the shoot bends away from the light 

 
4. Explain why this behaviour is advantageous for the plant (4) 

• The roots are more likely to grow deeper into the soil where it is darker 
• Therefore, plants are able to absorb more mineral ions and water from the soil 
• More water allows photosynthesis to occur at a higher rate 
• More mineral ions allow the synthesis of useful substances, such as amino acids (from 

nitrates) and chlorophyll (from magnesium ions), to occur at a higher rate 
 

 
 

 Kerboodle, OUP, n.d. 
www.kerboodle.com 


