


The nervous system

Homeostasis

Central nervous system

TA: The brain

TA: The eye

TA: Control of body 
temperature



Notes:
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Homeostasis

What is 
homeostasis?

Things controlled by 
homeostasis

The two mechanisms 
for homeostasis
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What is homeostasis?

Regulation of 
the internal 

environment 
of the body
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Things controlled by 
homeostasis

Blood glucose 
levels

Body 
temperature

Water 
balance

Heart Rate

Toxins
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The 2 mechanisms for 
homeostasis

Central 
nervous 
system 

(this unit)

Hormones 
(next unit)
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Notes:



Central nervous 
system

What is the central nervous system?

What is the peripheral nervous system?

Receptors

Control centres

Effectors 

The journey of an impulse

Different types of neurons 

The reflex arc

Investigating reaction time



What is the central nervous system?

Brain and spinal cord

Controls voluntary and involuntary 
actions

It does this by transmitting
electrical signals along your neurons

Electrical signals travel at 250 mph



The spinal cord

Consists of nerves that carry incoming 
and outgoing messages between the 

brain and the rest of the body
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Human 
vertebrae 

Stephen White




What is the peripheral nervous system?

Parts of the 
nervous 

system outside 
the brain and 

spinal cord



What does the peripheral nervous system do?



Receptors

Group of cells at the 
beginning of a pathway

Electrical impulses are 
generated by receptors

All messages sent along 
the nerves are electrical 



Control centres

Release 
hormones or 

electrical signals 
to effectors
which bring 

about a response



What parts of your 
body are control 

centres?

Brain

Spinal 
cord

Pancreas
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Effectors 

Cause a 
response by 
moving part 
of your body 
or secreting 
a hormone

Effectors are 
muscles or 

glands



Overall central nervous system process

Receptors in body 
detect a change 
inside or outside 

your body

The control centre 
coordinates the 
body’s response

Effectors cause a 
response by moving 
part of your body or 
secreting a hormone



Sense and stimuli

Sense Organ Stimuli

Sight Eyes Light

Hearing Ears Sound

Taste Tongue Chemicals in food

Smell Nose Chemicals in air

Touch Skin Touch, pressure etc
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The journey of an impulse

Receptor starts electrical impulse

Impulse moves along series of neurons

Impulse reaches control centre

(brain and spinal cord)

Electrical impulses are then passed to effectors 

(muscles or glands)



What is a neuron?

A cell of the 
nervous 

system, which 
conducts nerve 

impulses
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Sensory neuron

Neuron that carries electrical impulse from 
receptor towards central nervous system

A dendrite is the 
branched 

beginning of 
neurones where 

chemical 
neurotransmitters 

transmit an 
impulse
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Relay neuron

These are the only neurons in 
your central nervous system!!

An axon terminal 
is the end of a 

neuron!

An axon is the 
conducting fibre
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Motor neuron

Neuron that carries electrical impulses 
away from CNS to an effector



Synapses

A small gap between the dendrite (beginning) 
of one neuron and the end of another neuron
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How do impulses 
‘jump’ synapses?

Roots in the axon terminal 
convert electrical impulses 

into chemical signals

These chemical signals 
diffuse across the synapse

The dendrites convert the 
chemical signal back into 

an electrical impulse
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Myelin sheath

A fatty substance that surrounds the axon

Insulating layer
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Key neuron terms

Term What it means

Neuron Specialised cell that carries electrical impulses

Sensory neuron
Neurone that carries electrical impulse from receptor towards central 

nervous system

Relay neuron Neurone that carries electrical impulse around central nervous system

Motor neuron Neurone that carries electrical impulses away from CNS to an effector

Effector Muscle or gland



The reflex arc

The route of 
an electrical 
impulse that 

avoids the 
brain to save 

time
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Reflex arc in action

Stimulus

Receptor

Sensory neuron

Spinal cord

Motor neuron

Muscle

Movement



Eyes dilating

This is automatic and 
therefore part of the reflex arc
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Investigating reaction 
time



Notes:
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The brain (Triple)

Main parts of the brain

Cerebrum

Cerebral cortex

Cerebellum

Medulla

Neuroscience

Treating the brain
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Almost all animals 
have a brain 
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Some animals don’t 
have a brain
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Main parts of the 
brain
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Cerebrum
(largest part of the brain)  

Frontal lobe: controls voluntary 
movements

Parietal lobe: processes sensory 
information

Temporal lobe: provides our visual 
memories and processes language

Occipital lobe: processes visual 
information
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Cerebral cortex
(outer layer of cerebrum)

Centre of conscious 
thought and memories



Cerebellum 

Controls and coordinates 
movements of your muscles
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Medulla
(brain stem)  

Carries out and regulates breathing, 
swallowing and heart rate 
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Meningitis

Infection of protective membrane 
that surrounds the brain 
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Neuroscience 

The study of the brain



Hippocrates
(460-370bc) 

First person to think that senses and 
intelligence were related to the brain
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Trepanning

Dates back to 6000bc!!
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Trepanning was used 
extensively in the middle ages



Trepanning

It was thought to relieve pressure 
and cure mental disorders



Paul Broca 
(1824-1880)

Studied the frontal lobe of the 
cerebral cortex

Found that patients with speech 
defects had growths in that part of 

the brain

Proved for the first time that 
different parts of the brain had 

different functions



Electric shock therapy

First used in 1938

100 to 150 volts 
alternating current 

applied to brain

A treatment for 
depression and 
schizophrenia



Magnetic Resonance 
Imaging scanner

Provides precise details of body parts, 
especially soft tissues, with the help of 

magnetic fields and radio waves



Notes:



The eye (Triple)

Parts of the eye

The iris

The pupil

The lens

The retina 

The optic nerve

Long-sightedness

Short-sightedness



There are 10 different 
types of eye

The mammalian eye is the most common 
followed by compound eyes in insects
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Parts of the eye
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The iris

Controls amount of  light that 
is able to get to the retina



The pupil

A black hole located in the centre of 
the iris of the eye that allows light 

to strike the retina
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The retina

Converts images into electrical 
signals

Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White




Rods and cones

You have 
about 120 

million rods in 
your retina. 

They are 
sensitive to 

light

You have 
about 7 

million cones 
in your retina. 

They are 
sensitive to 

colour



Dawn and dust

During this time colours are less 
vivid as your cones won’t have 

enough light to work effectively



Retinal detachment
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Retinal detachment -
boxing

Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White




The optic nerve

Electric signals travel along the 
optic nerve to the brain



Blind spot
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Finding our blind spot

Cross goes 
on nose side

Dot goes on 
ear side

Look at cross
Move paper 

away
Dot will 

disappear!!!



20/20 vision



Long-sightedness

Hyperopia = Long-sightedness
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Long-sight corrected
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Short-sightedness

Myopia = Short-sightedness
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Short-sight corrected
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Summary: parts of the eye

Part Function

Cornea Transparent part of eye. Refracts light through pupil

Lens Sits behind the cornea. Refracts light. Changes shape by process called accommodation

Iris Coloured muscle that surrounds pupil. Controls amount of light getting in

Ciliary body Made up out of ciliary muscles which contract and relax to change shape of lens

Choroid Layer of eye found between retina and sciera. Provides oxygen and nourishment to cells in 
retina

Retina Layer of receptors found at back of eye

Fovea Specific part of retina responsible for sharpest vision

Sciera The white part of your eye. Protects the rest of the eye

Optic nerve Passes electric impulses from eye to the brain



Notes:



Control of body temperature 
(Triple)

Optimum temperature

Hyperthermia

Vasodilation 

Sweating 

Hypothermia 

Vasoconstriction

Goosebumps

Shivering

Frostbite 
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Control of body temperature (thermoregulatory system)

Temperature 
receptors in 

brain

Skeletal 
muscles

Sweat 
glands

Temperature 
receptors in skin

Muscles controlling 
arterioles that 

affect blood flow in 
the skin



Optimum temperature

Your body works best at 
36.5-37.5oC
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Too hot
(above 38.5 oC) 

Hyperthermia
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Vasodilation
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Sweating
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Blushing
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Too cold
(below 35 oC)

Hypothermia
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Vasoconstriction
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Goosebumps



Shivering



Frostbite

Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White




Ranulph Fiennes 
(explorer)



The hand of Ranulph
Fiennes!!



Notes:



Practice Questions

Question Answer

Define homeostasis

What is vasodilation?

What is a control centre?

What is the reflex arc?

Why do we get goosebumps?
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Notes:


