
1. 
Stimulus

2. Pain 
receptor 
stimulated

3. 
Sensory 
neurone

4. Relay neurone

5. Motor 
neurone 6. Effector 

muscle and 
response

1

2

3

4

5



A Synapse is a gap between one neurone and the next.
1. The electrical nerve impulse arrives at the synapse
2. A neurotransmitter is released into the synapse
3. It moves across the synapse
4. Binds to receptors on the second neurone
5. Causes a new impulse to be generated in the 

neurone

Monitoring body temperature

The thermoregulatory centre in the hypothalamus in the 
brain monitors blood temperature using temperature 
receptors

Body temperature too low
Sweating stops
Vasoconstriction
Shiver
Body temperature too high
Sweating starts
Vasodilation
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Methods of Contraception

Method How it works Pros (+) and Cons (-)

Oral
contraceptives

The contraceptive pill.  Contain hormones 
to inhibit FSH production so eggs do not 
mature.

+ 99% effective
+ Reduces risk of some cancers
- Can cause side effects e.g. nausea

Progesterone
Injection, implant or skin patch of slow-
release progesterone to stop eggs 
maturing and being released.

+ Fewer side effects than pill.
+ Doesn’t need to be taken daily so less likely 
to be forgotten
- Less effective than pill

Barrier methods
Condom or diaphragm.  Prevents sperm 
reaching the egg.

+ 98% effective (when used correctly)
+ Prevent STIs
- Can break or be used incorrectly

Spermicide
Kills or disables sperm.  Used with 
diaphragms to make them more effective.

+ Increases effectiveness of some barriers
- Can’t be used on its own

Avoiding 
intercourse

Avoiding intercourse when an egg might 
be in an oviduct.

- High risk of becoming pregnant

Sterilisation
Undergoing surgery to stop sperm or eggs
being able to fertilise.

+ Permanently stops pregnancy
- Risks from surgery
- Expensive to reverse and may not work

Intra-uterine 
device (IUD)

An implant into the uterus that prevent 
fertilised eggs implanting into the wall of 
the uterus or release hormones.

+ Long lasting but can be reversed
- Small risk of infection or uterus damage 
when IUD is implanted

IVF Disadvantages

Emotionally and physically stressful.

Success rates are low.

50 Can lead to multiple births which are risky for mother and babies

Give mother FSH 
and LH to 
stimulate 

production of 
several eggs

Collect eggs and 
fertilise with 

father’s sperm in 
the lab

Fertilised eggs 
develop into 

embryos

One or two 
embryos inserted 

into mother’s 
uterus

Menstrual Cycle (Some HT)

Ovulation
The release of an egg cell.  Occurs approximately every 28 
days.

FSH
Produced by the pituitary gland.  A hormone that causes an 
egg to mature in the ovary. Causes oestrogen to be produced.

Oestrogen
Produced by the ovaries.  Causes blood lining of uterus to 

develop. Stops FSH being produced.  Stimulates release of LH.

LH
Produced by the pituitary gland.  A hormone that causes 
ovulation.  

Progesterone
Produced by the ovary. Maintains blood lining in uterus. Stops 

production of LH and FSH.

Changes in the Menstrual Cycle (HT)

IVF HT - 19

FSH
LH
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Hormonal Control Key Terms

Endocrine 
System

The system of glands that secrete
hormones.

Hormone

A chemical secreted by a gland that 
travels in the blood and has an effect on 
a target organ.  The effects are slower 
and longer-lasting than responses from 
the nervous system.

Pituitary 
Gland

A gland that secretes several hormones 
into the blood. These hormones in turn 
act on other glands to stimulate other 
hormones to be released to bring about 
effects.

Testosterone
Male hormone produced by testes. 
Stimulates sperm production. 

Adrenaline 
(HT)

Hormone produced by the adrenal glands 
in times of fear/ stress. It increases the 
heart rate and boosts the delivery of 
oxygen and glucose to the brain and 
muscles, preparing the body for ‘flight or 
fight’.

Thyroxin 
(HT)

Hormone produced by the thyroid gland. 
Thyroxine stimulates the metabolic rate.  
Important in growth and development.

Location of Endocrine Glands

Blood Glucose Control Key Terms

Pancreas The gland that monitors and controls blood glucose concentration.

Insulin
A hormone produced when blood glucose concentration is too high. Causes glucose to 
move from the blood into the cells. In liver and muscle cells excess glucose is 
converted to glycogen.

Glucagon (HT)
A hormone produced when blood glucose concentration is too low. Causes glycogen 
to be converted into glucose and released into the blood.

Glycogen
A storage molecule made from many glucose molecules bonded together.  Found in 
liver and muscle cells.

Type I Diabetes
Disorder in which the pancreas fails to produce enough insulin. Causes uncontrolled 
high blood glucose levels. Treated with insulin injections.

Type II Diabetes
Body cells no longer respond to insulin produced by the pancreas. A carbohydrate 
controlled diet and exercise are common treatments. Obesity is a risk factor.

Negative feedback 
loop

A negative feedback 
mechanism is an 
important type of control 
that is found in 
homeostasis. It responds 
when conditions change 
from the ideal or set point 
and returns conditions to 
this set point. There is a 
continuous cycle of events 
in negative feedback.

Control of blood glucose 21 22
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Required practical activity 8 - Investigating plant growth responses – Required practical

Investigate the effect of light or gravity on the growth of newly germinated seedlings

Record the results of the seeds' length measurements and create a labelled biological drawing to illustrate the effects of 

light or gravity.

Germination is the beginning of plant growth, and the plant will continue to grow if the correct conditions are available.

Mustard or cress seeds are a good choice for this investigation because they grow fast and their roots and stems are 

clearly visible.

Variables

IV - Place plants in light and dark conditions. Other suitable independent variables are: different colours of light, intensity 

of light or the direction light comes from.

DV - The mean height of seedlings.

CV - Number of seeds on each dish, how much they are spread out, the volume of water the seedlings are given, the 

temperature they are kept at.

Method

Put cotton wool into three petri dishes, and add the same volume of water to each dish.

Add ten seeds to each dish and place them in a warm place where they won’t be disturbed.

Allow the seeds to germinate, and add more water if the cotton wool dries out.

Once the seeds have germinated, ensure the petri dishes each contain the same number of seeds, and remove any 

extra seeds if necessary.

One petri dish will sit in full light on a windowsill, the second will be in a dark cupboard, and the final dish will be placed in 

partial light.

Every day for one week, measure the height of each seedling and record the results in a table. You must record the 

height of the individual seedlings on each day.

Calculate the mean of the seedlings each day, and compare the mean heights in the three different locations.
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Tropism Key Points
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