
KS3 Science – Human Biology
Healthy Human Diet

Food group Use in the body Good sources

Carbohydrates Provide energy Cereals, bread, pasta, 
rice and potatoes

Protein Growth and repair Fish, meat, eggs, 
beans, pulses and 
dairy products

Lipids (fats and 
oils)

Provide energy and to store as a 
reserve energy supply

Butter, oil and nuts

Minerals e.g. 
iron and 
calcium

Needed in small amounts to maintain 
health e.g. iron for red blood cells, 
calcium for teeth and bones

Salt, milk (calcium) 
and liver (iron)

Vitamins e.g. C 
and D

Needed in small amounts to maintain 
health e.g. vitamin C to repair skin and 
vitamin D to take up calcium

Fruit, vegetables, dairy 
foods

Dietary fibre To provide roughage to help to keep 
the food moving through the gut

Vegetables, bran

Water Needed for cells and body fluids Water, fruit juice and 
milk

The Human Digestive System

Structure Function 

Salivary
glands

Release digestive 
juices containing 
enzymes to break
down food

Oesophagus Transports food to
the stomach

Stomach Food is digested

Small 
Intestine

Digested food is 
absorbed into the 
bloodstream

Large 
Intestine

Excess water is 
absorbed back into 
the body and faeces 
are formed

Rectum Faeces are stored

Anus Undigested food 
passes out of the 
anus as faeces



Human Digestive System – Adapted to Function

Organ Adaptation

Mouth Produces saliva which contains 
enzymes to digest starch

Oesophagus Rings of muscle that contract 
behind the bolus (rounded 
mass of food and saliva) to 
move the food along

Stomach Contains muscles to churn the 
food. Secretes acid to kill 
microorganisms. Contains 
enzymes to digest protein

Small 
intestine

Contains muscles to move the 
food along the tube and 
enzymes to complete 
digestion. Has thin walls and a 
good blood supply to help 
absorption of nutrients into 
the blood

Digestion

Several organs in the body work together to digest food 
and dispose of waste. 

Food enters the mouth where it is chewed up, rolled 
into a ball by the tongue and moistened by saliva ready 
for swallowing

Food is swallowed and passes into the oesophagus 
which carries the food to the stomach

The stomach breaks down food physically by muscle 
contraction and chemically by enzymes. The acidic 
conditions kill bacteria and help the enzymes to work

The small intestine digests the food further using 
different enzymes and absorbs it into the blood

The large intestine absorbs water to make the waste 
(faeces) more solid

The faeces are then passed out through the anus 

Enzymes

Enzymes are biological catalysts that speed up 
reactions in our bodies

Enzymes help digest food through chemical 
digestion

They break down large insoluble molecules into 
small soluble molecules – allowing food 
molecules to be absorbed into the bloodstream 

Enzymes are specific; they can only break down 
one type of molecule
• Amylase breaks down the carbohydrate starch 

into simple sugars
• Protease breaks down protein into amino acids
• Lipase breaks lipids down into fatty acids and 

glycerol

Substances that are not digested
• Minerals, vitamins and water are already small 

enough to be absorbed without being broken 
down

• Digestive enzymes cannot break down dietary 
fibre, which is why the body cannot absorb it



Importance of Bacteria in the Human Digestive System

Bacteria naturally live in our gut and many help with digestion. 
They:
• Can digest some substances that humans cannot digest
• Reduce the chance of harmful bacteria multiplying and causing 

disease
• Produce some vitamins that humans need, such as vitamins B 

and K 

Consequences of Imbalances in the Diet

Energy Requirements of a Healthy Human Diet

Food provides us with energy, we need energy to grow, repair, 
move and keep warm. 

The amount of energy in foods is measured in kilojoules (kJ). If 
you look on the side of food packets you will see the food’s energy 
content. To calculate energy needed, look at the average needed 
per day e.g. 8370 kJ in a women, add up all the food consumed 
and look at levels of activity and compare to the average. 

The amount of energy we need per day varies depending on:
• Age
• Gender
• Level of activity

Examples: 
One year old baby needs 3850 kJ per day 
Olympic swimmer in training needs 15,600 kJ

If the amount of energy you get from your food is different to the amount of energy you need, your diet will be 
imbalanced:
• Too little food may lead to a person being underweight
• Too much food may lead to a person being overweight 

Obesity
Taking in too much energy through eating too 
much. 

Causes the person to have a high body mass index 
(BMI). This is a measure of body fat based on 
height and weight. 

Can causes serious health problems:
• Pain in the joints
• Heart disease
• High blood pressure
• Difficulties breathing 

Starvation
Not taking in enough energy and nutrients over a 
prolonged period. 

Most serious form of malnutrition, body is 
severely underweight

Can cause serious health problems:
• Severe weight loss
• Muscle loss
• Dry skin and hair
• Infertility
• Fatigue

Both starvation and obesity can lead to 
death



Deficiency Diseases

An imbalanced diet can contain too much or 
too little of a particular nutrient. If you have too 
little of that nutrient we say that you have a 
deficiency. 

Example:
• Anaemia: Caused by a lack of iron. Sufferer 

feels extremely tired due to lack of oxygen 
being transported around the body. Iron is 
used to make red blood cells that help carry 
oxygen. 

• Scurvy: Caused by a deficiency of vitamin C. 
Symptoms of scurvy are fatigue, bleeding 
gums, loss of teeth, fever and death. 

• Rickets: Caused by lack of vitamin D, which is 
needed to absorb calcium into bones. Causes 
muscles and bones to become soft. This can 
lead to permeant deformities in children. 

Preventing and treating
Re-introduce missing nutrient into diet. 

Disease Deficiency 
causing the 
disease

Food to treat or 
prevent the disease

Anaemia Iron Beans and pulses

Scurvy Vitamin D Eggs

Rickets Vitamin C Limes

The Respiratory System

Contains the organs that allow us to get the oxygen we need and to 
remove waste products like carbon dioxide from the body. 

Air passes from the mouth to the trachea. 

The trachea divides into two bronchi, one bronchus for each lung

Each bronchus divides further into smaller tubes called bronchioles

At the end of each bronchiole is the alveoli

Gases are exchanged at the alveoli

Ventilation (breathing) involves the movement of the ribs, 
intercostal  muscles and diaphragm to move air in and out of the 
lungs. 
• When we breath in we inhale
• When we breath out we exhale

Inhale Exhale

Diaphragm Contracts and moves downwards Relaxes and moves upwards 

Intercostal muscles Contract, moving the ribs up and out Relax, moving the ribs down and in

Volume of ribcage Increases Decreases

Pressure inside chest Decreases below atmospheric pressure Increases above atmospheric
pressure

Movement of air Into the lungs Out of the lungs



Human Respiratory System– Adapted to Function Gas Exchange Measuring lung volume

The amount of air that you can breathe out 
following a big breath in is known as your vital 
capacity or your lung volume

The lungs are adapted for exchange by 
having:
• Good blood supply
• Lots of alveoli

The alveoli are adapted for gas exchange 
by:
• Having thin walls
• Having a good blood supply
• Large surface area
• Being moist to dissolve gases

Pressure Model

Blow through the tubing so that the air pushes 
water out. 

After a deep breath, the volume of the water that 
you expel from the bottle is the same as the 
volume of your lungs 

Doctors use a 
spirometer or 
peak flow meter 
to measure lung 
volume

Gas exchange takes place across the walls of the alveoli

• Oxygen diffuses from the alveoli into the blood, where it is then 
transported to the body cells to be used in respiration

• Carbon dioxide is a waste product of respiration in cells. It is 
transported in the blood to the lungs where it diffuses into the 
alveoli. The carbon dioxide is then breathed out. 



Effects of recreational drugs 
Impact of Smoking and Asthma on Gas Exchange

The respiratory system can be affected by lifestyle and diseases. 

Asthma
Affects the bronchioles. The airway can become inflamed, swollen and constricted (narrowed) and excess mucus 
is produced. 

During an asthma attack:
• Lining of the airway becomes inflamed
• Fluid builds up in the airway
• Muscles around the bronchioles contract, constricting the airway

Symptoms of an asthma attack include: wheezing, tight chest and difficulty breathing

Treatment: asthma relievers (inhalers). Drugs that relax and open up the airways, making it easier to breaths

Smoking
Cigarettes contain many harmful substances. These include:
• Tar: Causes cancer of the lungs, mouth and throat. It coats the inside 

of the lungs including the alveoli, causing coughing. It damages the 
alveoli making gas exchange more difficult

• Nicotine: Addictive chemical. Causes increased heart rate and blood 
pressure and makes blood vessels narrower. This can lead to heart 
disease

• Carbon monoxide: Gas that takes the place of oxygen in red blood 
cells. Reduces the amount of oxygen that the blood can carry. Can 
lead to heart disease as the circulatory system has to work harder. 

Cigarette smoke also damages cilia. Cilia are tiny hair-like parts found on 
cells lining the trachea, they move mucus out of the lungs. Smokers have 
to cough to move the mucus out of their lungs and are more likely to get 
bronchitis. 

Healthy lung Smokers lung

Impact of Exercise on Gas Exchange

Exercise has immediate effects on the respiratory system. It 
causes an increase in:
• Breathing rate
• Tidal volume (volume of air breathed in or our in one breath)

Regular exercise has some additional effects, including an 
increase in the:
• Strength of the diaphragm and intercostal muscles
• Vital capacity (volume of air that can be forcibly exhaled after 

inhaling fully)
• Number and size of blood capillaries surrounding the alveoli

A drug is a substance that has an effect on the body:
• Medicines are drugs that help people suffering from pain or 

disease
• Recreational drugs are taken be people because they like the 

effects they have on their bodies. They can be classified as a 
depressant or a stimulant and most can be addictive

Depressant e.g. alcohol, heroin and solvents
Slows down messages in the brain and along the nerves 
Short term: lowered inhibition, slowed thinking, hallucinations, 
slowed muscular activity
Long term: Damage to liver, brain and heart

Stimulant e.g. Nicotine, caffeine, cocaine, ecstasy and 
amphetamines
Speed up messages in the brain and along the nerves, feel more 
alert
Short term: More energetic, alert
Long term: Damage to liver and heart. Cause loss of memory, lack 
of concentration and increased risk of mental illness


