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Nasal cavity

Structure of the Lungs

Alveoli

Lung

Diaphragm

Bronchiole
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Passage of air into the lungs \

Air enters the body and is warmed as it travels through the mouth and nose.

It then enters the trachea.

The trachea divides into two bronchi. One bronchus enters each lung.

Each bronchus branches out into smaller tubes called bronchioles. Air travels through these
bronchioles.

At the end of the bronchioles, the air enters one of the many millions of alveoli where gaseous
exchange takes place.




Breathing

Rib cage expands as
rib muscles contract

Sternocleidomastoid

Pectoral muscles

Diaphragm contracts
(moves down)
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Rib cage gets smaller
as rib muscles relax

Diaphragm relaxes

(moves up)

Two important structures for breathing are the diaphragm and intercostal muscles.
The diaphragm is a sheet of muscle that separates the chest (or thoracic) cavity from the rest of the body.

The intercostal muscles are found between the ribs and they control rib movement.
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Breathing In

Diaphragm contracts and moves
downwards.

Intercostal muscles contract and
move the ribs upwards and
outwards.

This increases the size of the chest
and decreases the air pressure
inside it which sucks air into the
lungs.
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Breathing Out

Diaphragm relaxes and moves back
to its domed shape.

Intercostal muscles relax so the
ribs move inwards and downwards
under their own weight.

This decreases the size of the
chest and increases the air
pressure in the chest so air is
forced out of the lungs.




Gaseous Exchange

The alveoli are surrounded by capillaries; oxygen and carbon dioxide diffuse between
the air in the alveoli and the blood in the capillaries.

Diffusion is the
movement of gas from
an area of high
concentration to an

area of low
concentration.

Blood out

Capillaries surround
the alveoli in the
lungs. Both the
capillaries and
alveoli walls are
very thin - just one
cell thick. They are
made of semi-
permeable
membranes which
allow oxygen and
carbon dioxide to
pass through them.
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Lung Volume
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Tidal volume is the

amount of air breathed in
with each normal breath.
The average tidal volume

is 0.5 litres (500 ml).
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Expiratory reserve

volume is the maximum
amount of additional air
that can be forced out of
the lungs after a normal

breath.
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Inspiratory reserve
volume is the maximum
amount of additional air

that can be taken into the
lungs after a normal
breath.

/Residual volume is the\

amount of air left in the

lungs after a maximal out
breath. This air helps to
keep the lungs partially
inflated to protect the
microscopic structures

\ from being damaged. /
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Expiratory
reserve -

During exercise, tidal volume increases as the depth of breathing increases and the rate of breathing increases

too. This has the effect of taking more oxygen into the body and removing more carbon dioxide.




Cardio-respiratory svstem

The cardio-respiratory system works together to get oxygen to the working muscles and

remove carbon dioxide from the body.

During exercise the muscles need more oxygen in order to contract and they produce
more carbon dioxide as a waste product.

- J

oo SANANN A

Breathing depth (tidal
volume) and rate
(frequency) increase -
this gets more oxygen

.
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into the lungs and

removes more carbon
dioxide out of the
lungs.
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Heart rate increases — this
increases the rate that
oxygen is transported
from the blood to the
working muscles and

Heart rate (BPM)

carbon dioxide is
transported from the
working muscles to the
lungs.
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The Respiratory System

Fill in the gops as you watch fhe first holf of the video.
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Mouth/ Nose

Trachea

Bronchi

Bronchioles

Lungs

Alveoli
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Gaseous Exchange

Fill in the gaps as we go through the power point sides.

Gaseous Exchange

Gaseous________occusatthe ________ In the lungs and fakes ploce by
fhe alvecliare sumounded by ___________ 50 cxypen and dffuse between
the ofr in the alvect and the In the copllanies.

Diffusion ks the movement of gas from an area of soonareaof

there Is o high concentration of in the and a low concentration of
inthe 0 axygen difuses from the alveoll into the biood

fherelsa conceniration of cabon dickdde In the blcod and a concenration in
the clveol, so carbon daxde difuzes from the blocod into the
Both_________andcarbon davide are copableof _____ with an ronwich protein in the
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Hoemoglobin cames cxygen o be attheworking____ ond carbon
dicwide to be exchanged at the
As the bilcod moves through the in the alvecll, oxygen difuses
carbon diode diffuses ______ of it
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Caplianes _____the aivecl in the lungs. Both the copllaries ond alveot wals are very
« st one cel thick. They are made of sempermeable membranes which clliow




Respiragtory Syskem- Mechanics of breathing

Irspirafion- Breathing in air!

Fll bn the gops o we wolch the vided using the words below..
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Respiratory Syslem- Mechaonics of breathing

Breathing & a two-stage process involving:

Fill in the gaps using the wards below as we go through the shdes..
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Lung Vohsmes

A spirometer ..

How does it work?

Breathing in_..

Breathing out...

The lung volumes are..

Tidad V¥olumes

Inspiratory REeserve Volumes

Expirotory Reserve Volumes

Rezsidual Valumes

Durimg exercle_




inspiration: Breathing
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Where in the respiratory system does gaseous exchange take place?

1) Alveoli
2) Trachea
3) Bronchioles

N\
AN

Which of the following contracts to cause inhalation of breath?

1) Lung
2) Diaphragm
3) Bronchus

V4
AN

Where would you find the intercostal muscles?

1) In the lung
2) Below the diaphragm
3) Between the ribs

J

[ Which of the following muscles is recruited to increase the depth of inspiration during
exercise?

1) Trapezius
2) Deltoids
3) Sternocleidomastoid

N[
VAN

Which of these gases can the protein haemoglobin carry?

1) Ammonia and methane
2) Nitrogen and hydrogen sulphide
3) Oxygen and carbon dioxide




4 )

Which term is used to describe the movement of gases from an area of high
concentration to an area of low concentration?

1) Contraction
2) Diffusion

\ 3) Evaporation /

Which lung volume can be defined as "the amount of air breathed in with each normal
breath"?

1) Vital Capacity
2) Total Lung Capacity

\ 3) Tidal Volume /
4 )

Which gas is produced by the muscles during exercise as a waste product that needs to
be transported and removed?

1) Oxygen
2) Carbon dioxide
3) Lactic acid /

-

For the average adult, what measurement would we expect for Tidal volume?

1) 2 litres
2) 0.5 litres
3) 6 litres

\_

During the first ten minutes of a hockey match, what would you expect to the tidal \
volume of a midfielder to do?

1) Remain constant
2) Decrease

\ 3) Increase /




Answers
g N

1) Alveoli

3) Between the ribs

4) Sternocleidomastoid
5) Oxygen and carbon dioxide
6) Diffusion
7) Tidal volume
8) Carbon dioxide
9) 0.5 litres
10) Increases




