










Airways (trachea, bronchi, bronchioles) lead to alveoli in the
lungs; function is gas exchange: oxygen diffuses into the blood
and carbon dioxide diffuses out.

Nutrients (carbohydrates, proteins, fats, vitamins, minerals, fibre, water)
supply energy, growth and repair and keep the body healthy; a balanced
diet gives the right amounts of each.
Short term: faster heart rate, deeper and faster breathing, sweating, muscle
fatigue. Long term: stronger heart with lower resting rate, larger lung
capacity, stronger muscles and bones.
The body adapts to the specific demands of training (overload): aerobic
training raises stroke volume, lung capacity and capillaries; resistance
training increases muscle size and strength.
Circuit training mixes aerobic stations (running, skipping) for cardiovascular
endurance with resistance stations (press-ups, squats) for muscular strength
and endurance, with rest to build each area.

Governments promote health to a limited extent: public campaigns, PE, sugar taxes and healthcare exist, but funding cuts, food-industry lobbying and inequality reduce their impact.



Design a weekly table with one row per day: Date, Day
of the week, Exercise done (type, time, intensity), Food
and drink eaten at each meal, and a comment on how I
felt.



diet

raw
energy

repair

minerals

fibre

water

7.6 g of protein in 100 g.
36.8 g (18.4 g fat in each 100 g bar, so 18.4 x 2 = 36.8 g).

Vitamin B1.

Calcium.

Fibre - it cannot be digested, so it helps the rest of the food pass through the intestines.



carbohydrate (starch)

It is digested to glucose, which is used in respiration to release energy.

protein
For growth and repair of body cells and tissues.

vitamins (and minerals)
Needed in small amounts for health, e.g. vitamin C for healthy skin.

fat

For energy - it is stored in the body and also helps to keep us warm.

sugar

water
Sugar gives a lot of energy; too much is stored as fat (weight gain) and it can also decay teeth.

No.
The meal is mainly carbohydrate, protein and fat; only the tomato gives vitamins, which is too little
- it has no fruit or vegetables.



A blue-black colour appears, which
shows that starch is present.



Answer depends on the food tested: starch is present if iodine solution
turns blue-black; fat is present if the ethanol/emulsion test turns cloudy
milky white.

The iodine solution turned blue-black,
showing that starch was present.

A permanent greasy mark was left on the paper, showing that fat was present.

Yes - the darker the blue-black colour, the more starch the food contains.

The food that gave only a faint, pale blue-black colour (it had the least starch).

The food that turned the iodine the darkest blue-black.

Compare them with a food table: the food that gave the strongest
blue-black colour should contain the most carbohydrate (starch).



A green, yellow or red colour
shows that glucose is present
(blue means no glucose).





· Label the diagram: A = the large intestine
(colon), B = the small intestine, C = the
rectum, D = the stomach, E = the gullet
(oesophagus), F = the mouth, G = the
anus; also label the saliva gland.

a = F, the mouth

b = B, the small intestine
c = G, the anus
d = E, the gullet
(oesophagus)
e = A, the large intestine
(colon)
f = D, the stomach

g = C, the rectum

Food molecules are too
big to pass through the
intestine wall; enzymes
break them into small
soluble molecules that can
be absorbed into the
blood.



insolublesoluble

mouth
juices
enzymes

absorbed
intestine
anus

The stomach churns the food and adds acid and enzymes to start digesting protein.

Teeth chew and grind food into smaller pieces, giving a larger surface area for enzymes to work on, and mix it with saliva.

i = mouth, ii = gullet (oesophagus), iii = stomach

iv = small intestine, v = large intestine, vi = rectum

vii = anus



· Labels: Visking tubing = the wall of the small intestine; inside the tubing =
starch solution + amylase (digestive juice); the water outside = the blood.



Starch.

It turned blue-black (blue-black/black).

Glucose (a reducing sugar).

It stayed blue - no glucose was present in
the starch solution.

No starch was found outside the tubing (iodine stayed yellow-brown), but glucose was present (Benedict's turned green/yellow/orange).

The wall (lining) of the small intestine.

The food and digestive juices inside the small intestine.

The blood, which carries the absorbed substances away.

It is not living - no villi, no blood flow and no peristalsis.

To keep it warm, near body
temperature (37 C), so the
amylase works at its fastest
rate.

Starch is too big to pass through the tubing, but amylase
digests starch to glucose, which is small and soluble, so it
passes through - showing how digested food is absorbed.



clear

cloudy

carbon dioxide

pink
yellow
more
less

thermometer

37°C



cells
energy
37 C (about 36.5-37 C).

37 C (about 36.5-37 C, the same as me).

Respiration - the energy released from food in respiration is used to keep the body warm.

Live peas: about 30 C - warmer than the room.

Dead peas: about 20 C - room temperature.

Living (germinating) peas respire and release heat energy, so
the temperature rises; dead peas do not respire, so they stay
cool.

A temperature much above or below 37 C can be a sign of illness or infection.

No - cold-blooded animals have the same temperature as their surroundings, so other signs of life (movement, respiration) must be checked too.



A - yellow: the maggots respire, adding carbon dioxide.

B - yellow: the germinating peas respire, adding carbon dioxide.

C - yellow: in the dark the pondweed only respires, so carbon dioxide increases.

D - pink: the control tube, showing the
colour of the indicator in normal air.

E - purple: in the light the pondweed photosynthesises faster than it respires, using up carbon dioxide.

Tube D is the control - it shows the normal colour of the indicator in ordinary air, so the other tubes
can be compared with it.

To keep the pondweed in the dark, so it could not photosynthesise and only respired.

That animals (maggots) and germinating seeds (peas) respire, producing carbon dioxide which turns the indicator yellow.

That pondweed in the light photosynthesises, taking in carbon dioxide, so the indicator turns purple (low carbon dioxide).

All the time - day and night. Plants respire 24 hours a day; they only photosynthesise in the light.



The fuel burns, using oxygen and
releasing heat and light energy, and
making carbon dioxide and water -
similar to respiration, but respiration
is slower.

· Diagram labels: stand, conical flask, delivery tube, bung, boiling tube,
thermometer, large beaker, U-tube, funnel, iced water, limewater, candle.

The thermometer reading rises (the
water warms up), showing that heat
energy has been given off.

Carbon dioxide - the limewater turned
cloudy/milky.

glucose + oxygen -> carbon dioxide + water (+ energy)

Both use oxygen and a fuel and produce carbon
dioxide and water; combustion releases energy
quickly as heat and light, respiration releases it
slowly in cells.



respire

energy

thermal

glucose
oxygen

carbon dioxide

water

lungs
limewater

cloudy

cobalt chloride

bluepink

water vapour

oxygen

carbon dioxidewarmer

energy
energy



cells

oxygen

blood

Aerobic respiration

anaerobic

lactic acid

The shaded word is oxygen - the gas needed in aerobic respiration to release energy from glucose.

Oxygen and glucose are the reactants in respiration; they are carried to the
cells by the blood so that energy can be released.



· A = trachea (windpipe), B = bronchus, C = air sacs (alveoli), D = lung, E = rib, F =
diaphragm.

The air sacs have thin walls, a large surface area and a rich
blood supply, so oxygen diffuses quickly into the blood.

Drawing P - the lungs are full of air (that person has just inhaled).

The ribs move up and outwards and the diaphragm
flattens, so the chest volume increases and air is drawn
in.

The intercostal muscles between the ribs and the diaphragm muscle.

It relaxes and moves up into a dome shape, so the chest
volume decreases and air is pushed out.

By red blood cells (as oxyhaemoglobin).

oxygen water



· Label the diagram: air sacs (alveoli),
diaphragm, ribs, lungs.

inhalingoxygen

carbon dioxide

lungs

exhaling

respiration
heart
blood vessels



Capillaries.

· Draw red blood cells inside the blood vessel (capillary) - do
not shade them in.
· Shade the cells colouring bright red near the air sac (lots of
oxygen) and dark red further along the capillary.

· Arrow from the air inside the alveolus towards the
blood in the capillary.

· Arrow from the blood in the capillary towards the
air inside the alveolus.

Gas exchange (diffusion).

In the plasma, as dissolved carbon dioxide.





Hairs in the nose filter dust and microbes; mucus traps
them; cilia waft the mucus to the throat to be swallowed;
coughing and sneezing expel them; stomach acid kills
microbes.
The larynx.
Laryngitis.
A sore throat and loss of voice (swollen, inflamed voice
box).
Extra mucus is produced which blocks the airways, so
coughing is needed to clear the mucus (and the
microbes) out of the lungs.
Pleurisy is an infection of the pleural membranes, so they
cannot slide over each other easily; breathing becomes
very painful and difficult.
The muscles in the walls of the bronchioles contract, narrowing the
tubes, and extra mucus blocks them, so air cannot flow easily.

The inhaler contains a drug that relaxes the muscles, so the tubes widen again and air can flow.

Most people are immunised (vaccinated) against TB, so very few people catch it.

Consumption (also called the 'white plague').



· Colour all the veins dark red and
all the arteries bright red, and fill
in the key with the same colours.

heartpump blood around the body

vein

substances capillaries

A = artery, B = vein, C = capillary.

Tissue fluid.
Plasma.

Food substances such as glucose (also carbon dioxide).

Oxygen.





The artery was stronger. An artery has a thick muscular and elastic wall to withstand the high pressure of blood pumped from the heart, so it does not burst.

Muscle and elastic fibres in the artery wall stretch and recoil, keeping blood flowing under pressure. Veins
have thinner walls, lower pressure and valves to stop backflow.



· Colour oxygen-rich blood bright red (left side of heart,
aorta, pulmonary vein) and carbon dioxide-rich blood
dark red (right side, vena cava, pulmonary artery).

· Label: vena cava, right atrium, right
ventricle, pulmonary artery, pulmonary
vein, left atrium, left ventricle, aorta,
valves, septum (wall).

· Arrows: vena cava -> right atrium -> right ventricle ->
pulmonary artery -> lungs -> pulmonary vein -> left
atrium -> left ventricle -> aorta -> body.



The heart had 4 chambers, a thick muscular wall on the left, valves between atria and ventricles, and a thick
elastic aorta. The lungs were spongy, with bronchi and air sacs inside.



TRUE: capillaries are very small blood vessels; the heart
pumps blood around the body; veins carry blood back to the
heart; arteries carry blood away from the heart.

FALSE: respiration uses carbon dioxide or produces glucose/oxygen; blood flows backwards and forwards; anaerobic respiration uses
oxygen; capillaries have thick walls; left side pumps to the lungs.
Respiration list: respiration uses glucose and oxygen, releases energy, produces carbon dioxide and water, occurs in all living cells, takes
place all the time, anaerobic respiration means respiring without oxygen.
Circulation list: blood is pumped by the heart; arteries carry blood away and veins back to the heart; capillaries are tiny vessels; oxygen is
carried by red blood cells; CO2 dissolves in the plasma.
Link to MYP concepts: Connections - respiration links to circulation; Movement - blood flow and breathing; Consequences - too little
oxygen makes cells die (frostbite).



We need to eat a wide variety of foods to provide our
bodies with all the substances that are needed. When
we do this, we are said to have a balanced diet.

protein - e.g. eggs, meat, beans, fish -
for growth and repair of cells and
tissues

Fats and oils - e.g. olive oil, animal fat
- for our immune system and healthy
skin and hair - nuts, meat, seeds, dairy
products

vitamins - e.g. vitamin C - for health
(prevents scurvy) - fruits and
vegetables; oranges contain a lot of
vitamin C

The organs of the digestive system help us digest food.



Many of them produce enzymes (chemicals that break food up).

Putting food in the mouth is called ingestion. The teeth grind up the food and
mix it with saliva.

Saliva is produced by the salivary glands. Saliva breaks
down starch into sugar.

In the stomach, strong acid and digestive juices are added to the food to break down
proteins into amino acids.

Food is swallowed down the gullet (or food pipe). The muscles above get smaller (they contract) pushing the food down.

The large intestine removes water from the food
that cannot be digested.

To help absorb the digested food, the small intestine is
covered with villi. These increase the surface area.



Cells need to release energy and make new substances.

Cells use a chemical reaction called respiration to release energy from a sugar
called glucose.

All living cells need to respire to release energy.
Energy is needed by organisms to help them
move, grow and make new substances to help
them stay alive.

glucose + oxygen -> carbon dioxide + water (+ energy)

Glucose and oxygen are the
reactants. Carbon dioxide and water
are the products. Energy is released
but it is not a chemical substance.
Glucose is supplied by the digestion
of carbohydrates. It is carried
around the body dissolved in the
plasma of the blood.

The heart and the blood vessels form the circulatory system.

· Label: blood from the lungs
(pulmonary vein) into the left atrium;
blood to the lungs (pulmonary
artery) from the right ventricle;
capillaries in lungs.
· blood to the rest of the body (aorta)
from the left ventricle
· blood from the rest of the body (vena
cava) into the right atrium
· Right side of the heart pumps blood
to the lungs; left side pumps blood
to the rest of the body.
· Valves stop the blood flowing in the
wrong direction.
· small capillaries in intestine
· capillaries in leg
· capillaries in other parts of the body



· trachea (windpipe)

· Each air sac contains a number of tiny
pockets called alveoli (singular alveolus).

· capillaries
· bronchus (plural bronchi)
The alveoli give the lungs a
large surface area so oxygen
can quickly diffuse from the air
inside the lungs into the blood
contained in capillaries.
The walls of the alveoli and the
walls of the capillaries are only one
cell thick, which also makes it easy
for oxygen to diffuse into the blood.

The oxygen is carried by the red blood cells.

Tissue fluid comes out of other
capillaries around the body and
bathes the tissues in the body.

Cells around the body take the oxygen and food that they need from the tissue fluid.

Oxygen diffusing into the blood and carbon dioxide diffusing out of the blood is called gas exchange.



When you exercise your breathing rate and pulse rate increase because cells need more oxygen and glucose for respiration, to release
more energy.
In some diseases or at the top of a mountain the body cannot get enough oxygen. If too little oxygen gets to cells, the cells cannot
release energy from food and so they die.



The circulatory system is the heart, blood vessels (arteries,
veins, capillaries) and blood. It transports oxygen, glucose
and other substances and removes carbon dioxide.

The respiratory system is the
trachea, bronchi, bronchioles and
alveoli. It takes oxygen into the
blood and removes carbon dioxide
(gas exchange).
Carbohydrates, proteins, fats and
oils, vitamins, minerals, fibre and
water. A balanced diet contains all
of them in the right amounts.

Short term: faster breathing and
pulse rate, sweating, tired muscles.
Long term: stronger heart, larger
lung capacity, stronger muscles
and less body fat.
Glucose from digested food is
respired with oxygen in cells to
release energy for movement,
growth and making new
substances.

Plan circuits using aerobic work for
cardio and resistance work for
muscular strength, with rest
between stations, using FITT
(frequency, intensity, time, type).
Training makes the heart muscle
thicker, increases stroke volume
and the number of capillaries, and
muscles use oxygen more
efficiently so they tire less.
Governments can run campaigns and build facilities,
but they also profit from fast food, so promotion is
limited and individuals still choose whether to be fit.

Good nutrition and fitness education improve wellness,
but cost and access to healthy food limit it, so the effect
varies between people and countries.





Appendix - answers with no space on the original page

These belong to the printed question on the page shown.

p24: Gas exchange is when oxygen diffuses from the air in the alveoli into the blood, and carbon dioxide diffuses from
the blood into the alveoli to be breathed out.

p24: A blood vessel.

p24: Dissolved in the plasma.

p24: Respiration (aerobic respiration).

p28: Cells in part of the lung grow and divide uncontrollably, forming a lump that blocks the airways and makes
breathing harder; cells can break off and form secondary cancers elsewhere.

p35: minerals - e.g. calcium - for health (strong bones and teeth) - fruits, vegetables and dairy products; milk contains
a lot of calcium

p35: fibre - e.g. wholemeal bread - for health; helps keep our intestines clean and stops them getting blocked up
(constipation)

p35: water - for health; water is an important solvent in the body

p35: We can do tests to find out which substances are in foods. Iodine turns blue-black with starch; fats leave a
greasy mark on paper; Benedict's solution turns green/yellow/red with sugars.

p35: Eating too much of some foods can cause problems. Too much fat may cause heart disease and obesity.

p35: To use the food, our bodies need to break it up into smaller sized molecules. This is called digestion. Digestion
turns large insoluble substances into small soluble ones.

p36: In the small intestine more digestive juices are added. Carbohydrates are digested into sugars. Sugars and
amino acids can be taken into the blood stream in the small intestine.

p36: Food that cannot be digested forms faeces. Faeces are stored in the rectum. Faeces are eventually pushed out
of the anus. This is called elimination or egestion.

p36: Digested food substances are carried around the body in the blood. Arteries carry blood away from the heart and
veins carry blood towards the heart.

p36: The smallest blood vessels are capillaries. Substances enter and leave the blood through capillaries. Cells get
the substances they need from the blood in capillaries.

p38: In the lungs the dissolved carbon dioxide diffuses out of the blood and into the air in the lungs, which is why we
exhale more carbon dioxide than we inhale.

p38: Carbon dioxide is excreted by the lungs. It can be tested for using limewater, which turns from clear to cloudy.


