On your answer sheet, write in or circle the correct letter for each question.

8Ca

1 What is released during respiration?
A energy B food
C air D glucose

2 Respiration is aerobic if it requires:
A carbon dioxide. B energy.
C oxygen. D lungs.

3 Which of these is a correct word equation
for respiration?

A glucose + oxygen —
carbon dioxide + water

B carbon + dioxygen —
glucose + oxygen

C glucose — energy
D oxygen + carbon — carbon dioxide

4 The main difference between combustion
and aerobic respiration is that:

A only combustion releases energy
by heating.

B only respiration produces
carbon dioxide.

C only respiration produces water.
D combustion is much faster.

8Cb

1 On the diagram, the part labelled with the
letter X is the:

A blood vessel. B oesophagus.

C trachea. D bronchus.

© Pearson Education Ltd 2014. Copying permitted for
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2 During gas exchange in the lungs, there is
an overall diffusion of:

A carbon dioxide into the lung and
oxygen into the blood.

B oxygen into the lung and carbon
dioxide into the blood.

C oxygen and carbon dioxide into
the blood.

D oxygen and carbon dioxide into the lung.
3 During inhalation, rib and diaphragm
muscles:

A contract to increase the pressure inside
the lungs.

B relax to reduce the pressure inside
the lungs.

C contract to reduce the pressure inside
the lungs.

D relax to increase the pressure inside
the lungs.

4 Dustis prevented from getting into the
lungs by a layer of mucus, which is swept
away by:

A alveoli. B cilia.
C filaments. D flagella.
8Cc

1 Heart disease is caused by:
A the heart growing too big.

B blood vessels leading to the heart
muscle becoming blocked.

C eating too much, which causes the
stomach to push up on the heart.

D being allergic to a certain substance
in food.

2 A poisonous substance in cigarette smoke
stops red blood cells carrying oxygen. This
substance is called:

A tar.
B nicotine.
C water vapour.

D carbon monoxide.
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3 How is carbon dioxide transported around 3 The drawing shows the underside of a leaf.
the body? What are the parts labelled X called?

A carried on red blood cells
B asagas Q

C carried on white blood cells

D dissolved in the plasma OQ
4 During strenuous exercise: Q O
A the pulse rate increases so that oxygen Q
can get to cells faster for respiration. Oi

B the pulse rate decreases to stop so
much carbon dioxide getting to cells.

C the pulse rate increases so that carbon

dioxide can get to cells for respiration. A guardvessels B alveol
D the pulse rate decreases so less C stomata D cilia
carbon dioxide can get into the blood 4 Which organ do fish use for gas
from respiring cells. exchange?
8Cd A lungs B skin
1 Aerobic respiration in plants: C gills D mouth
A is the same as in animals. 8Ce
B does not occur (plants use 1 Which substance does anaerobic
photosynthesis). respiration in humans produce?
C does not use glucose. A water
D does not use oxygen. B lactic acid
2 When carbon dioxide is added to C carbon dioxide
limewater:

D carbon monoxide
A the limewater turns from cloudy

to clear 2 Anaerobic respiration can occur in a cell if

there is a lack of:
B the limewater turns from clear

to cloudy. A oxygen. B water.
C the limewater turns green. C glucose. D nitrogen.
D nothing happens. 3 Lactic acid is turned back into glucose,
mainly in the:
A lungs. B small intestine.
C stomach. D liver.

4 One cause of excess post-exercise oxygen
consumption is:

A an increased rate of anaerobic
respiration after exercise.

B aching muscles.

(@)

replacing stores of oxygen in the body.

D being thirsty.
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purchasing institution only. This material is not copyright free. 2 Page 2 of 2



Name Class Date

The Quick Quiz is to see how much you already know about a subject. It also gives you some idea
of the things you will soon be learning about. Record your answers in the answers column. Shade
in or tick the ones you get right.

Topic Answers | can already...

8Ca Recall the purpose of respiration.

Recall what happens in aerobic respiration.

Model aerobic respiration using a word equation.

Compare burning (combustion) and aerobic respiration.

8Cb Recall the main organs in the gaseous exchange system.

Describe gas exchange in the lungs.

Describe how muscles cause ventilation.

Explain how the lungs are adapted.

= A WODN =2~ ODN -~

Describe ways in which oxygen supply to tissues can be
reduced, and their effects.

8Cc

N

Describe the effects of smoking tobacco.

Describe the transfer of substances between blood
and tissues.

4 Explain the changes in pulse and breathing rate
during exercise.

8Cd Compare respiration in plants and animals.

Describe ways in which respiration can be detected.

Describe how gas exchange occurs in plants.

HTWIN | -

Compare the human gaseous exchange system with those
of other animals.

8Ce Recall what happens in anaerobic respiration in humans.

Explain when aerobic and anaerobic respiration take place.

Describe how lactic acid is removed from tissues.

B TOIN -

Explain the cause of excess post-exercise oxygen
consumption (EPOC).

Quick Quiz: At the start:
120 0-5 =1 didn’t know much; 6-10 = | knew something;
11-15 = | knew a fair bit; 16—20 = | already knew a lot

© Pearson Education Ltd 2014. Copying permitted for
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8Ca — Aerobic respiration

Word

Pronunciation

Meaning

aerobic respiration

air-O-bick

A type of respiration in which oxygen is used to release
energy from substances, such as glucose.

carbohydrate car-bO-high-drate A nutrient that is used as the main source of energy.
Examples include starch and sugars.

combustion Burning, usually in air. The reaction usually gives out
energy by heating the surroundings or by light.

glucose An important sugar that is used as a reactant in

respiration.

word equation

eck-way-shun

An equation in which the names of the reactant(s) are
written on the left side, there is an arrow pointing from
left to right and the names of the product(s) are written
on the right side.

8Cb — The gas exchange system

Word Pronunciation Meaning

alveolus al-vee-O-lus A small pocket in the lungs in which gases are
exchanged between the air and the blood. Plural
is alveoli.

breathing The movement of muscles that makes the lungs expand
and contract.

bronchus bron-kus The trachea splits into two tubes; one bronchus goes
into the left lung and the other goes into the right lung.
Plural is bronchi.

capillary A thin-walled blood vessel that carries blood from
arteries to veins.

cilium sill-ee-um A small hair-like structure on the surface of some cells.

Plural is cilia.

ciliated epithelial cell

sill-ee-ate-ted
ep-ith-ee-lee-al

A cell in the tubes leading to and from the lungs that has
cilia growing on its surface.

diaphragm (biology)

dye-a-fram

An organ containing a lot of muscle tissue, which
diaphragm contracts and moves downwards to increase
the volume of the chest when inhaling. This then causes
the lungs to expand.

diffusion

diff-you-zshun

When particles spread and mix with each other without
anything moving them.

gas exchange

When one gas is swapped for another. In the lungs,
oxygen leaves the air and goes into the blood. At the
same time, carbon dioxide leaves the blood and goes
into the air in the lungs.

mucus mew-kus A sticky liquid produced by certain cells in the body,
including some cells found in the tubes leading to and
from the lungs.

surface area The total area of all the surfaces of a three-dimensional
object.

trachea track-ee-a An organ in the shape of a tube that takes air to and
from your lungs. Also called the ‘windpipe’.

ventilation vent-ill-ay-shun The movement of air in and out of your lungs.

© Pearson Education Ltd 2014. Copying permitted for
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8Cb WS — Means and ranges

Word Pronunciation Meaning

anomalous result uh-nom-uh-luh s A measurement that does not fit the same pattern as

(outlier) other measurements from the same experiment.

estimate An approximate answer, often calculated from a sample
or using rounded values.

mean An average calculated by adding up the values of a set
of measurements and dividing the total by the number of
measurements in the set.

outlier Another term for ‘anomalous result’.

range The difference between the highest and lowest values in

a set of data (usually ignoring any anomalous results).

8Cc - Getting e

nough oxygen

Word

Pronunciation

Meaning

artery A blood vessel that carries blood away from the heart.

asthma A condition in which the tiny tubes leading to the alveoli
become narrow and start to fill with mucus.

blood vessel A tube that carries blood around the body.

carbon monoxide

A poisonous gas produced by carbon burning without
enough oxygen. Found in cigarette smoke.

emphysema em-fee-see-ma A disease in which the lungs cannot take much oxygen
out of the air because the walls of the alveoli have
broken down.

haemoglobin hee-mow-glow-bin The substance that carries oxygen in red blood cells.

heart attack When heart muscle cells start to die.

heart disease

A disease caused by narrowing of the arteries carrying
blood to the muscles of the heart, so the heart muscles
do not receive enough oxygen.

mitochondrion

my-tow-kon-dree-on

A small structure (organelle) in the cytoplasm of cells
where aerobic respiration occurs. Plural is mitochondria.

plasma plaz-ma The liquid part of the blood.

red blood cell A blood cell that carries oxygen.

tissue fluid The liquid formed when plasma leaks out of capillaries,
carrying oxygen and food to cells.

vein vane A blood vessel that carries blood towards the heart.

© Pearson Education Ltd 2014
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8Cd — Other forms of gas exchange

Word

Pronunciation

Meaning

gills

A series of flaps of tissue with a good blood supply just
behind the head of an organism and used to take
oxygen out of water. Fish have gills.

hydrogen carbonate
indicator

An indicator that is pink in water but turns yellow as
carbon dioxide is added and the pH drops.

indicator in-dee-kay-ter A substance that changes colour in solutions of different
acidity and alkalinity.

limewater A solution of calcium hydroxide. It is clear and colourless
but turns ‘milky’ in contact with carbon dioxide.

pH A numerical scale from 1 to 14 showing how acidic or

alkaline a substance is. Acids have a pH below 7,
neutral substances have a pH of 7 and alkalis have a
pH greater than 7.

photosynthesis

fO-tow-sinth-e-sis

A process that plants use to make their own food.
It needs light to work.

stoma stO-ma A tiny hole in a leaf through which gases can diffuse into
and out of the leaf. Plural is stomata.
tar A sticky substance found in cigarette smoke, which

contains harmful compounds including some that can
cause cancer.

8Ce — Anaerobi

C respiration

Word

Pronunciation

Meaning

aerobic exercise

air-O-bick

An exercise in which all the energy needed can be
supplied by aerobic respiration.

anaerobic respiration

an-air-0O-bick

A type of respiration that does not need oxygen.

contract

To get smaller.

excess post-exercise
oxygen consumption
(EPOC)

The need for extra oxygen after exercise to break down
lactic acid and replace the oxygen lost from blood and
muscle cells.

oxygen debt

An older term for EPOC.

© Pearson Education Ltd 2014
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1 a The word equation for respiration may help you with this task, so write it down on a scrap %{,
of paper.

b Write the words ‘products’ and ‘reactants’ under the correct sides.
Cut out the cards and divide them between you and a partner.
Each person turns over one card from their pile at the same time.

Call out ‘snap!’ if one card shows a substance or energy and the other card correctly describes
it as a ‘product’ or a ‘reactant’ or ‘released’. Remember, energy is released.

For instance, this is a ‘snap’:

The person who calls ‘snap!’ first wins the two cards. These should be placed to one side.
When all the cards have been used, turn over your pile and start again.

When no more ‘snaps’ can be made, each player should use all their cards to try to make the
word equation for respiration. Draw in the ‘+’ signs and the arrow. The winner is the person
with the most complete word equation.

************* cactant onygen
************* oygen  waler
C weer cotondiodde
******** carvon dioxide reactan
************* coctant produo
""""""" oduct  prodt
""""""" ey ey
ceased  roeased
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WORKING SCI NTIFICALLY

Quick Check

Name Class Date

Add labels to the diagrams below to explain the functions of the organs in the gas exchange system and how they allow efficient gas exchange.

© Pearson Education Ltd 2014. Copying permitted for
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Name

Class

Date

Some students have been measuring the volume of air they breathe in each breath. Their results

are shown in the table.

Name 1st try 2nd try 3rd try 4th try 5th try Range Mean
(em’) | (em’) | (em’) | (em’) | (em’)

Dan 400

Fletch 450 460 500 510 470

Jaela 390 380 390 390

Shona 140 410 420 410

1 a Which person’s results would you be least sure of?

b Explain your answer.

2 Calculate the ranges of Fletch’s, Jaela’s and Shona’s readings. Show your working in the

space below and fill in the values in the table.

3 a Which data is the most precise and of the best quality?

b Explain your answer.

4 a Calculate the means of Fletch’s and Jaela’s readings. Show your working in the space
below and fill in the values in the table.

b Why do we calculate means?

5 Identify one anomalous result. Circle it in the table.

© Pearson Education Ltd 2014. Copying permitted for
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Name Class Date

1 Think up a question about one of these topics. Tick (v') the one you choose.
[] a question about the effects of exercise on the body

[]a question about oxygen in the blood and smoking

Write your question below. A fully correct answer will get 3 marks.

Write a mark scheme in the boxes at the bottom of the page.

Cut out your mark scheme and keep it to one side. Give this top part of your paper to someone
else to answer your question.

The answer to this question was written by: Name

Mark scheme for the question thought up by: Name

| will give one mark for each of these points:

© Pearson Education Ltd 2014. Copying permitted for
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Name Class Date

X

In 1492, Rodrigo de Jerez was exploring what is now the beautiful island of Cuba and found
local people smoking tobacco. He became the first European smoker. When he returned

home to Spain, his smoking terrified people. He was put in prison!

Today, the NHS spends about £2.7 billion each year treating diseases caused by smoking.
About £342 million a year is spent on clearing up mess due to smokers leaving cigarette
ends in streets. Also, people miss work because of smoking (either for smoking breaks or by

taking sick leave because of nasty illnesses caused by smoking).

Complete the second sentence: An opinion has not necessarily got any evidence to support it

or to show that it is wrong. A fact

Underline one fact in paragraph X.

Circle one opinion in paragraph X.

Draw circles around the words that link cause to effect in paragraph Y.
Add linking words to the sentences below to show cause and effect.

a Compounds in tar can lung cancer.

b Smokers are often out of breath lung damage.

c inhaling carbon monoxide, smokers have less oxygen in
their blood.

d Nicotine is addictive, people
find it very difficult to stop smoking.

e Arteries become narrower in smokers the effects
of nicotine.

Use the last two sentences in paragraph X to write one sentence showing cause and effect.

© Pearson Education Ltd 2014. Copying permitted for
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Name Class Date

1 What process does the summary below show? Tick (v') the best answer.

oxygen + glucose — carbon dioxide + water

L] respiration in plants [] aerobic respiration in animals
[] photosynthesis in plants [ ] aerobic respiration in plants and animals

L] photosynthesis in plants and animals

2 What process causes a container of germinating seedlings to get warmer?
Tick (v') the best answer.

[] photosynthesis [] aerobic respiration [] growth [] germination

3 Complete this sentence: One test for carbon dioxide is that it turns milky.

4 Tubes of pond water were taken and set
up as shown.

After a day, the snails were removed
from the tubes. Hydrogen carbonate A

indicator was added. This makes water
pink, but it turns yellow if carbon dioxide
has been added, and it turns purple if

carbon dioxide has been removed. 1 2 3 1 2 3

& = live pond snail ’ = dead pond snail

a Write sentences to explain what would happen in each tube. One has been done for you.

The indicator in tube 1 will be pink because there has been nothing in the tube to add

or remove carbon dioxide.

b What organs do pond snails use for gas exchange?

¢ Suggest one way in which these organs are similar to those used for gas exchange
by humans.

5 a Whatis the main organ that plants use for gas exchange?

b How do gases get in and out of this organ?

© Pearson Education Ltd 2014. Copying permitted for
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1 Cut out the statements and sort them into true and false sets. %!,

2 Use the true statements to help you to write summary paragraphs.

Anaerobic respiration means respiring
- without oxygen.

- Lactic acid is removed from muscles through

- the blood.
glucose — lactic acid + oxygen Anaerobic respiration occurs in mitochondria.
- Anaerobic respiration stops muscles getting - Anaerobic respiration releases less energy
- tired too quickly. - than aerobic respiration.

EPOC is the need for additional oxygen after
: strenuous exercise.

- One reason you breathe heavily after strenuous - You can do ‘anaerobic exercise’ for long

- exercise is to fill up oxygen stores. - periods of time.

- The word equation for combustion is different
- to the one for aerobic respiration.

- When you inhale, muscle movements cause - The movement of air in and out of the lungs is

fhe pressure nside the chestto be reduced. . calledrespration. .
Aerobic respiration releases energy. The pulse rate goes down when you exercise

eobic rspiration produces oxygen,  Aerabo respration oy occurs  animals.
heroic respiraton usesonygen,  Arobicrespraton poduces carbon dioice.
Gas oxchange occurs by iffacion. Onygen s caried by haemogiobin.

- Carbon monoxide stops red blood cells
" : carrying so much oxygen.

Your pulse rate goes up when you exercise Aerobic respiration uses up energy.
- The air contains about 78% oxygen. Carbon dioxide is carried by white blood cells.
Carbon dioxide turns limewater milky. Fish use gills for gas exchange.

© Pearson Education Ltd 2014. Copying permitted for
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Name Class Date

Draw a ring around a number of stars for each statement. If you are very confident about a
statement, draw your ring around all the stars. If you do not know anything about a statement do
not draw a ring.

Topic | At the end of the unit:

8Ca
Recall what happens in aerobic respiration. * ok ok K %
Model aerobic respiration using a word equation. * ok ok K %
Compare burning (combustion) and aerobic respiration. * ok ok Kk %
8Chb
Recall the functions of the organs in the gas exchange system. * ok ok ok %k
Explain how the structure of the lungs allows efficient gas exchange. * ok ok ok %k
Describe how muscles cause breathing, and how this causes pressure . * % % *
differences that allow ventilation.
Explain how the lungs are adapted for efficient gas exchange. * ok ok ok Xk
Explain how specialised cells keep the lungs clean. * k k k%

8C Working Scientifically

Calculate ranges and explain their use. * ok ox % %

Calculate means and explain their use. * ok ox % %
8Cc

Describe ways that oxygen supply to tissues can be reduced, and the effect  * % % *

of this.

Describe the effects of smoking tobacco. * ok ok Kk %

Describe the transfer of substances between blood and tissues. * ok ok ok Xk

Explain the changes in pulse and breathing rate during exercise. * ok ok % %
8Cd

Recall how to detect aerobic respiration. ok ok ok %

Describe how gas exchange occurs in different organisms including plants. * ok ok ok %k

Compare the human gaseous exchange system with those of other animals. * Kk Kk % %
8Ce

Recall what happens in anaerobic respiration in humans. * ok ox % %

Explain when aerobic respiration and anaerobic respiration occur. * ok ox % %

Describe how lactic acid is removed from tissues. ok ok kX

Explain the cause of excess post-exercise oxygen consumption (EPOC). * ok Kk % %

© Pearson Education Ltd 2014. Copying permitted for
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Types of respiration

All living cells respire to release energy. Organisms need energy for everything they do
(for example, making new substances, moving).

Aerobic respiration is a series of chemical reactions that can be summarised as:
glucose + oxygen — carbon dioxide + water

Energy is released (but is not a chemical substance and so is not shown in the word equation).
Carbon dioxide can be detected using:

e limewater (which it turns cloudy)

e an indicator (such as hydrogen carbonate) because it is acidic.

Anaerobic respiration does not require oxygen. In humans it is used to release energy from
glucose when more energy is needed than can be supplied by aerobic respiration (for example,
during strenuous exercise).

glucose — lactic acid

Anaerobic respiration causes muscles to The effect of exercise on demand for oxygen
tire quickly aqd so cannot be useq for . cxygen demandis
extended periods. A lot of the lactic acid /greater than supply

travels from the muscles to the liver, where
it is converted back to glucose. Anaerobic
respiration releases less energy than
aerobic respiration.

oxygen supply

After strenuous exercise, the body needs
extra oxygen. This excess post-exercise
oxygen consumption (EPOC) (or ‘oxygen
debt’) replaces oxygen lost from oxygen
stores (in the blood and in muscles) and
provides oxygen for increased levels of period of Time
aerobic respiration (for example, to provide exercise
energy for removing lactic acid, for

faster breathing, for faster heart rate).

Oxygen consumption

resting level

Gas exchange

Different organisms use different organs for gas exchange (swapping one gas for another):

e gills (e.g. fish) e stomata in leaves (plants)
e skin (e.g. frogs) e lungs.

overall overall
trachea blood from blood to

movement of
oxygen

. . movement of
(windpipe) — - heart carbon dioxide \

bronchus

(plural = bronchi) Each a.ir sac contains many alveoli Capillaries (have Oxygen is Carbon dioxide
which give the lungs a huge walls that are only carried by (and glucose)

surface area. This ensures that one cell thick, to haemoglobin are dissolved

diffusion happens quickly. speed up diffusion). in red blood cell. in the plasma.

© Pearson Education Ltd 2014. Copying permitted for
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Ventilation and breathing

When you exercise, your breathing rate (number of breaths in one minute) and your pulse rate
(number of times your heart beats in one minute) increase. This is because your cells need more
oxygen and glucose for respiration.

Breathing is the movement of muscles in the diaphragm and attached to the ribs.
These movements change the volume of the chest.

Breathing in (inhalation): Breathing in (exhalation):

e Diaphragm contracts and moves downwards. e Diaphragm relaxes and moves upwards.

e Rib muscles contract and lift ribs up e Rib muscles relax and move ribs down
and outwards. and inwards.

e Volume of the chest increases. e Volume of the chest decreases.

e Lungs expand. e Lungs get smaller.

e Pressure in lungs is reduced. e Pressure in lungs is increased.

e Pressure outside is now higher than inside e Pressure inside the lungs is now higher than
the lungs, so air flows into the lungs. outside, so air flows out of the lungs.

Breathing ventilates the lungs. Ventilation is the movement of air into and out of the lungs.

Smoking
The chemicals in cigarette smoke are harmful.
Found in cigarette smoke: Harm it causes:
nicotine makes arteries narrower, causes heart disease
tar can cause cancer, coats lungs reducing surface area, can cause

alveoli to break apart (emphysema)

carbon monoxide stops red blood cells carrying so much oxygen

high temperature of smoke stops cilia working so lungs are not cleaned and mucus collects

Means, estimates and ranges
range = highest value — lowest value (with smaller ranges you can be more certain of your results)

_ total of all values
number of values

mean

Mean can be used to estimate a true value from repeated readings.

© Pearson Education Ltd 2014. Copying permitted for
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Name Class Date

A scout from the National Youth Swimming Team is coming to watch a school swimming gala to
see if there are any students who might be able to train for the national team. The scout is also
going to carry out some tests and measurements on some of the students. A letter needs to be
written to parents to explain what the scout is going to do and why this is being done. Parents will
need to sign the letter to give their consent for the children to be tested.

Write a letter to parents. Remember that parents probably don’t know very much about respiration
and so you will need to explain it to them.

Name Class Date

Now that you have completed the activity, circle the number of stars next to each of these
sentences to describe how well you did.

| have...

explained that humans are living organisms and so need to respire. * K Kk ok %
described how swimming fast needs lots of energy. * k k k *
stated the gases involved in aerobic respiration. * k ok ok %
explained that we use our lungs to get the air we need. * ok ok ok %
described how to measure breathing and pulse rates. * ok Kk Kk %
described how exercise changes breathing and pulse rates. * k ok ok %
stated the products and reactants involved in aerobic respiration. * ok ok ok K
recalled the major organs in the gaseous exchange system. * Kk Kk Kk K
described the functions of organs in the gaseous exchange system. * k ok ok %
explained how muscles cause breathing. * ok ok ok K
described ways in which respiration can be detected. ¥ ok ok ok %
recalled what happens in anaerobic respiration in humans. L
correctly used the terms: breathing, breathing rate, ventilation, inhalation,

exhalation. ROk R x
explained why athletes don’t smoke. * ok ok ok K
described the structure of the lungs (including air sacs and alveoli). * ok ok Kk %
explained how exercise changes breathing and pulse rates. * k ok ok %
used a pressure model to explain ventilation. * k ok ok %
explained why the scout might measure blood lactic acid levels. * Kk Kk Kk %
explained why anaerobic respiration cannot go on for too long. * k ok ok %
recalled some causes of excess post-exercise oxygen consumption. * ok ok ok %
described how lactic acid is removed from tissues. * Kk Kk Kk %
explained how the lungs are adapted for efficient gas exchange. * k ok ok %

What could you do to improve?
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Name Class Date
1 Marta is running. Sam is sitting on a chair.
a Suggest two things Marta will need more of than Sam.
[2 marks]
b  Suggest one way Marta’s body will change when she runs.
[1 mark]

¢ Marta runs very fast at the end of her run but she cannot sprint for very long. Explain why.

2 The diagram shows the
human gas exchange
system.

Name the organs, W, X,
Y and Z. Write the
correct name of the
organ next to the
letters.

© Pearson Education Ltd 2017. Copying permitted for
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3 The breathing rate of an astronaut when resting inside the Space Shuttle and when walking
outside the Space Shuttle are shown below.

How the breathing rate of an
astronaut depends on activi

w
o

[
o

n
[$)]

n
o

-t el
o o,

(6]

Breathing rate (breaths/minute)

ol \
\
resting inside the Space Shuttle on a walk in space

a What sort of graph or chart is this? Tick one box.

I:I A line graph
I:I B scatter graph
I:I C bar chart
|:| D pie chart

[1 mark]

b How does the astronaut’s breathing rate change when he goes for a walk outside the
Space shuttle? Tick one box.

I:I A Breathing rate decreases.
I:I B  Breathing rate increases.

I:I C Breathing rate stays the same.

I:I D Breathing rate stops.
[1 mark]

¢ Explain why his breathing rate changed when the astronaut was more active.

[2 marks]

© Pearson Education Ltd 2017. Copying permitted for
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4 a Name two substances aerobic respiration produces in humans.

[1 mark]

b Describe the test for the acidic gas produced when people respire. List the equipment you
would need and describe what would happen.

[2 marks]
¢ Which gas is needed for respiration in plants? Tick one box.
I:I A oxygen
I:I B nitrogen
I:I C hydrogen
I:I D carbon dioxide
[1 mark]

5 a Which organs get shorter and thicker to make the lung volume greater? Tick one box.

[1 mark]

© Pearson Education Ltd 2017. Copying permitted for
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b Barney measures the volume of air in each breath before and after running on a treadmill
for 5 minutes. He repeats the experiment five times. His results are shown in the table.

Test Volume of air per breath
1 800
2 850
3 900
4 875
5 860

There are no units given in the table. Suggest suitable units for the volume of air.

[1 mark]

¢ Whatis the range of Barney’s results? Show your working.
Range =

[2 marks]

6 Hydrogen carbonate indicator is pink but changes to yellow when carbon dioxide is added.
An experiment is set up as shown below. The tubes are left for two days.

light-proof cover

| stone

a What does an indicator show?

[1 mark]
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b  What colour will the liquid be in each tube after two days?

Complete the table using one tick (v) in each row.

Tube after 2 days Pink Yellow

MmO | W|X>»

[2 marks]

7 a Which reactant is needed for aerobic respiration but not needed for anaerobic respiration?
Tick one box.

I:I A oxygen

I:I B nitrogen
I:I C hydrogen
I:I D carbon dioxide

[1 mark]
b  What chemical does anaerobic respiration produce in humans? Tick one box.
I:I A nitric acid
I:I B hydrochloric acid
I:I C lactic acid
I:I D oxygen
[1 mark]

¢ The cells of smokers often use anaerobic respiration more than the cells of non-smokers.
Suggest one substance in cigarette smoke that may cause this.

[1 mark]

© Pearson Education Ltd 2017. Copying permitted for
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8 The diagram shows a capillary. Part of the capillary wall has been taken away to show the
blood inside. The blood carries substances the cells need.

capillary wall

Explain how oxygen gets from the blood to the cells.

[2 marks]

9 The diagram shows an iron lung. If a person cannot breathe for themselves, the person has to
lie in the machine and the iron lung will make the person breathe.

bellows expand
when moved in
the direction

shown =

a Explain what will happen to the pressure inside the iron lung when the bellows move
outward.

[1 mark]
b Describe the effect that this pressure change will have on the lungs.
[1 mark]
© Pearson Education Ltd 2017. Copying permitted for
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1 Hydrogen carbonate indicator is pink but changes to yellow if the pH decreases. An experiment

is set up as shown. The tubes are left for two days.

A 4

A

What colour will the liquid be in each tube after two days?

Complete the table using one tick (v) in each row.

light-proof cover

w
"

q

A

B

W\

RV AR

&
G

Tube after 2 days

Pink

Yellow

MM o0 |®@|>

|- stone

[2 marks]

2 a What chemical does anaerobic respiration produce in humans? Tick one box.

I:I A nitric acid

I:I B hydrochloric acid

I:I C lactic acid
I:I D oxygen

© Pearson Education Ltd 2017. Copying permitted for
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b The cells of smokers often use anaerobic respiration more than the cells of non-smokers.
Suggest one chemical in cigarette smoke that may cause this.

[1 mark]

¢ Explain why this chemical causes more anaerobic respiration to happen.

[2 marks]

3 The diagram shows a capillary. Part of the capillary wall has been taken away to show the
blood inside. The blood carries substances the cells need.

capillary wall

Explain how oxygen gets from the blood to the cells.

[3 marks]

© Pearson Education Ltd 2017. Copying permitted for
purchasing institution only. This material is not copyright free. 33 Page 20f5



=XF el °®
: . (] 0

DR G S(

4 The diagram shows an iron lung. If a person cannot breathe for themselves, the person has to
lie in the machine and the iron lung will make the person breathe.

bellows expand
when moved in
the direction

shown _—— I

Explain what will happen to the lungs when the bellows move outwards and the effect that this
will have on the lungs.

[2 marks]

5 Describe the test for the acidic gas produced when people respire. List the equipment you
would need and describe what would happen.

[2 marks]

6 a Simon is running in a 1500 m race. Explain why his pulse rate changes when he runs?

[2 marks]

b Simon’s breathing rate is faster during the race than before the race. Explain why his
breathing rate remains high, even after he finishes the race? Give two reasons.

[2 marks]

© Pearson Education Ltd 2017. Copying permitted for
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7 Gas exchange happens in air sacs.

alveoli

a Which two gases are exchanged in the air sacs? Tick one box.

I:I A oxygen and carbon dioxide
I:I B nitrogen and oxygen
I:I C hydrogen and carbon dioxide

I:I D carbon dioxide and nitrogen

[1 mark]
b Describe two features that increase the speed of gas exchange in air sacs.
[2 marks]
8 The drawing shows some of the cells found in the tubes inside the lungs.
Explain how these different types of cells help to clean the air coming in to the lungs.
cilia
ciliated epithelial cell
goblet cell, which produces mucus
[2 marks]

© Pearson Education Ltd 2017. Copying permitted for
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9 a Inthe space below, write the word equation for anaerobic respiration.

[1 mark]
b The substance produced in anaerobic respiration is changed back to glucose.
Where does this process happen? Tick one box.
I:I A lung
I:I B stomach
I:I C brain
|:| D liver
[1 mark]
¢ When do cells use anaerobic respiration?
[1 mark]
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Quick Quiz

Answers Marks
Topic Q1 Q2 Q3 Q4
8Ca A C A D 4
8Cb C A C B 4
8Cc B D D A 4
8Cd A B C C 4
8Ce B A D C 4

End of Unit Test Mark Scheme Standard (S)

Question | Part | Step | Answer Mark scheme
1 a 3rd Two of: oxygen/air, glucose/food, energy 2 marks
3rd
b 4th One of: she will get hotter/her breathing rate 1 mark
increases/her pulse rate (or heart rate)
increases/she gets tired/her muscles ache
c 4th it makes her muscles ache/she runs out of 1 mark
breath
2 2nd W trachea Xlung 1 mark — for lungs
4th Y diaphragm Z bronchus 3 marks — for others
4th (Do not accept misspellings)
4th
3 2nd C bar chart 1 mark
b 4th B Breathing rate increases. 1 mark
c 6th The astronaut needs more oxygen (from the air) | 2 marks — 1 mark for
6th for increased levels of aerobic respiration each point up to a
because he/she needs more energy. maximum of 2
4 a 5th water and carbon dioxide 1 mark — both substances
needed for the mark
b 5th use limewater 2 marks — 1 mark for each
5th carbon dioxide turns it from clear to point
cloudy/milky
OR
use hydrogen carbonate indicator
carbon dioxide turns it from pink/red to
orange/yellow
5th A oxygen 1 mark
5 4th D muscles 1 mark
b 4th centimetres cubed/cubic centimetres/cm?® 1 mark
(Accept: ml, millilitres)
c 5th Range = 900-800 2 marks — 1 mark for
5th Range = 100 working showing

knowledge that it is the
difference between two
numbers; 1 mark for
correct answer

© Pearson Education Ltd 2017. Copying permitted for
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Question | Part | Step | Answer Mark scheme
6 a 5th change in pH/change in acidity/alkalinity 1 mark
b 7th A pink B yellow 2 marks — 1 mark for 3 to
7th C yellow D yellow 5 answers correct, 2 marks
E yellow F pink for all correct
7 6th A oxygen 1 mark
b 6th C lactic acid 1 mark
c 6th One of: nicotine, tar, carbon monoxide 1 mark
8 7th oxygen dissolves into the plasma 2 marks — 1 mark for
7th plasma leaks out to become tissue fluid each point up to a
the oxygen diffuses from the tissue fluid into the | maximum of 2
cells
9 6th it is reduced 1 mark
b 6th Air flows into the person’s lungs. 1 mark

Final Step Calculation

Marks Step Marks Step
11-3 Below 2nd 16-20 5th
4-5 2nd 21-24 6th
6-9 3rd 25-30 7th
10-15 4th

End of Unit Test Mark Scheme Higher (H)

supply

OR

tar — coats the lungs/irritates the lungs
which causes reduction in surface area
OR

carrying so much oxygen
which reduces supply of oxygen from blood

carbon monoxide — prevents red blood cells

Question | Part | Step | Answer Mark scheme
1 7th A pink B yellow 2 marks — 1 mark for 3 to
7th C yellow D yellow 5 answers correct; 2 marks
E yellow F pink for all correct
2 a 6th C lactic acid 1 mark
b 6th One of: nicotine, tar, carbon monoxide 1 mark
c 8th nicotine — narrows arteries 2 marks — 1 mark for
8th which causes reduced blood flow/oxygen cause and 1 mark for

effect due to that cause,
up to a maximum of 2

© Pearson Education Ltd 2017. Copying permitted for
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they can by using aerobic respiration alone.

Question | Part | Step | Answer Mark scheme
3 7th oxygen dissolves in the plasma 3 marks — 1 mark for each
7th plasma leaks out to become tissue fluid point
7th the oxygen diffuses from the tissue fluid into the
cells
4 6th the pressure inside the iron lung is reduced 2 marks — 1 mark for each
6th the pressure is higher outside the iron lung and | point
so air flows into the lungs
5 5th use limewater 2 marks — 1 mark for each
5th carbon dioxide turns it from clear to point
cloudy/milky
OR
use hydrogen carbonate indicator
carbon dioxide turns it from pink/red to
orange/yellow
6 a 7th His cells have increased their (aerobic) 2 marks — 1 mark for each
7th respiration/he needs more energy. point
A faster flow of blood will deliver more oxygen
to the cells.
b 7th Two of: 2 marks — 1 mark for each
7th lactic acid being turned into glucose in the liver | point to a maximum of 2
requires additional energy from aerobic
respiration
replenishing oxygen stores in blood
replenishing oxygen stores in muscles
additional aerobic respiration required to
operate rib muscles and diaphragm at a faster
rate (faster breathing rate)
additional aerobic respiration required to heart
muscles at a faster rate (faster pulse rate)
7 a 4th A oxygen and carbon dioxide 1 mark — both gases
needed for the mark
b 5th Two of: 2 marks — 1 mark for each
5th large surface area point to a maximum of 2
good blood supply
short distance and moist to aid diffusion
high concentration gradient
8 8th Mucus produced by goblet cells traps 2 marks — 1 mark for each
8th dirt/dust/germs/microorganisms. point to a maximum of 2
Cilia sweep mucus out of lungs.
9 8th glucose — lactic acid 1 mark
b 6th D liver 1 mark
c 6th When they need to release more energy than 1 mark

© Pearson Education Ltd 2017. Copying permitted for
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Final Step Calculation

Marks Step Marks Step
1-2 Below 4th 10-14 6th
3-5 4th 15-18 7th
6-9 5th 19-25 8th

Quick Check answers

Topic | Step | Answers

8Ca 5th— Student’s own work.
6th

8Chb 4th— Student’s own notes and annotations. They should clearly show the functions of the
7th organs and how they allow efficient gas exchange.

8Ch 4th— 1 a Dan’s

6th b He has not repeated his measurements.
2 Fletch: 60cm?®; Jaela: 10cm?®; Shona: 280cm?®. Students should show their working.
3 a Jaela’s
b It has the smallest range.
4 a Fletch: 478cm® (a better answer would round this to 4800m3);
Jaela: 387.5cm® (a better answer would round this to 390cm®)
b To estimate the true value from a set of repeated readings.
5 Students circle 140 in Shona’s results.
8Cc 5th— Student’s own work.
7th
8Cc 1 [Afact] has been shown to be correct (many times).
Lit 2 Students underline any of the facts in the first paragraph.
3 ‘the beautiful island’
4 ‘caused by’, ‘due to’, ‘because of, ‘because of’, ‘caused by’.
5 There will be many suggestions here. The ones below are the most likely.
a cause
b due to/because of
c Dueto
d andso
e because of/due to
6 For example: He was put in prison because his smoking terrified people.
8Cd 5th— 1 aerobic respiration in plants and animals
7th 2 aerobic respiration
3 limewater
4 a The indicator in tube 2 will be yellow as the aerobic respiration of the snail will

have produced carbon dioxide. The indicator in tube 3 will be pink because
there has not been a respiring organism in the water.
gills
one of: they both have a large surface area, they both have a rich supply of
blood, they both have a small distance across which gases can diffuse
5 a leaf
b through stomata
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Topic | Step | Answers
8Ce 5th— True:
8th

Anaerobic respiration means respiring without oxygen.

Anaerobic respiration uses glucose.

Lactic acid is removed from muscles through the blood.

Anaerobic respiration releases less energy than aerobic respiration.
EPOC is the need for additional oxygen after strenuous exercise.
Anaerobic respiration produces lactic acid.

One reason you breathe heavily after strenuous exercise is to fill up oxygen stores.

glucose — carbon dioxide + water

When you inhale, muscle movements cause the pressure inside the chest to be
reduced.

Aerobic respiration releases energy.

Aerobic respiration uses oxygen.

Aerobic respiration produces carbon dioxide.

Oxygen is carried by haemoglobin.

The breathing rate goes up when you exercise.

Carbon monoxide stops red blood cells carrying so much oxygen.
The pulse rate goes up when you exercise.

Carbon dioxide turns limewater milky.

Fish use gills for gas exchange.

False:

Anaerobic respiration uses oxygen.

glucose — lactic acid + oxygen

Anaerobic respiration occurs in mitochondria.

Anaerobic respiration stops muscles getting tired too quickly.
You can do ‘anaerobic exercise’ for long periods of time.
Aerobic respiration produces glucose.

Aerobic respiration uses carbon dioxide.

The word equation for combustion is different to the one for aerobic respiration.
The movement of air in and out of the lungs is called respiration.
The pulse rate goes down when you exercise.

Aerobic respiration produces oxygen.

Aerobic respiration only occurs in animals.

Gas exchange occurs by diffraction.

Aerobic respiration uses up energy.

The air contains about 78% oxygen.

Carbon dioxide is carried by white blood cells.
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