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MYP 3 Science

Staying Alive Year 9

GLOSSARY

Nutrition

Word Meaning

diet The food that you eat.

fibre Substance found in food which cannot be used by the body. It helps to keep
our intestines clean.

nutritional Information label found on a food packet to tell you what is in the food.

information

nutrients Substances needed in the diet to provide raw materials.

raw materials

Substances used to make other substances out of.

starch

Type of insoluble carbohydrate found in plants.

water

A compound made of hydrogen and oxygen which the body uses as a
solvent.

balanced diet

Eating a wide variety of foods to give us all the things that we need.

carbohydrate

Substance found in food that is used for energy.

chemical energy

Energy stored in chemicals like food.

fat

Substance found in food that is stored to be used for energy in the future. It
also helps to keep heat in our bodies.

heart disease

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

kilojoule (kJ)

Unit of energy used on food packets. There are 1000 J in 1 kJ.

mineral Properly called a ‘mineral salt” and found in food. Needed in small quantities
for health (e.g. calcium).

protein Substance found in food that is used for growth and repair.

starch Type of insoluble carbohydrate found in plants.

sugar Type of soluble carbohydrate. Glucose is an example of a sugar.

vitamin Substance found in food that is needed in small quantities for health (e.g.

vitamin C).
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The Digestive System

Word Meaning

absorbed When soluble substances go through the wall of the small intestine into the
blood.

anus The opening at the end of the gut.

appendix Small tube branching off the large intestine. It has no function in humans.

contract Something gets smaller.

digestion Process that breaks food into soluble substances in our bodies.

digestive juices

A liquid containing enzymes that break down food.

digestive system

A group of organs that carry out digestion.

egestion When faeces are pushed out of the anus.

enzyme A chemical that can break up large molecules.

faeces Waste food material produced by the intestines.

feeding Putting food into your mouth. Also called ingestion.

fibre Substance found in food which cannot be used by the body. It helps to keep
our intestines clean.

gullet Tube that goes from the mouth to the stomach. Sometimes called the ‘food
pipe’ but properly called the oesophagus.

gut All the organs of the digestive system apart from the mouth.

ingestion Putting food into your mouth.

insoluble Something that does not dissolve is said to be insoluble.

large intestine

Organ that takes water out of waste food.

molar Grinding tooth at the back of the mouth.
rectum Organ that stores faeces before they are egested.
saliva A digestive juice. It contains an enzyme that breaks down starch into sugar.
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Respiration and the Breathing System

aerobic respiration

Process that uses up oxygen to release energy from food. Carbon dioxide is
produced as a waste gas.

air sacs Groups of alveoli in the lungs where oxygen comes out of the air and goes
into the blood. Carbon dioxide is also transferred from the blood to the air in
these.

alveolus Small, round pocket that is grouped with other alveoli to form air sacs in the
lungs. Plural = alveoli.

anaerobic Process that releases energy from food in the absence of oxygen.

respiration

breathing Moving muscles in order to make air flow into and out of the lungs.

breathing system

Set of organs (lungs, windpipe, diaphragm) that allow air to be taken into and
out of the body.

bronchus Tube in the lungs that branch out from the trachea. The trachea splits into
the left and right bronchi. Plural = bronchi.

bronchiole Each bronchus splits into many smaller tubes, called bronchioles, which take
air into the air sacs.

cilia Small hairs on the surface of some cells.

cilated epithelial
cell

Cells with cilia that are found in the lungs.

diffusion The natural movement of particles from a place where there are a lot of
them to a place where there are fewer of them.
exhale To breathe out.

gas exchange

Taking oxygen into the blood and getting rid of carbon dioxide into the lungs.
Happens in the air sacs in the lungs.

inhale To breathe in.

lactic acid A waste product produced by anaerobic respiration in humans.

mucus Slimy substance which traps dirt and microbes and is moved out of the lungs
by cilia.

product New chemical formed in a chemical reaction.

reactant Chemical that is used up in a chemical reaction.

red blood cells

Cells in the blood that carry oxygen.

respiratory system

System containing the lungs, bronchi and trachea.

trachea

Windpipe.

ventilation

Air moving into and out of the lungs.

word equation

A way of writing out what happens in a chemical reaction.




MYP 3 Science

Circulatory System

Staying Alive Year 9

absorb To take in, e.g. when soluble substances pass through the wall of the small
intestine and into the blood.

artery Blood vessel that carries blood away from the heart.

capillaries The smallest blood vessels. Substances enter and leave the blood through
the thin walls of capillaries.

chamber The heart contains four compartments called chambers.

circulatory system

System containing the heart and blood vessels.

heart Organ that pumps blood around the body.

plasma Part of the blood. A liquid that surrounds the blood cells.

pulse The feel of your blood being pumped.

pulse rate The number of times you can feel your blood being pumped in one minute.

red blood cells

Cells in the blood that carry oxygen.

tissue fluid The liquid formed when plasma leaks out of capillaries, carrying oxygen and
food to cells.
vein Blood vessel that carries blood to the heart.
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9SA 1b Food for Thought

1. Use the words in the box to complete the sentences.

diet energy fats fibre minerals

nutrients raw repair water

What we eat is known as our diet . Our food provides a source of ray  materials to
make new substances.
These new substances are used for:

*  energy (to help us to move, etc.)

e growth and

¢ health.
Carbohydrates, proteins, fats , vitamins and minerals are all nutrients.

We also need to eat fipre and drink water .

BLOGGS CRUNCHY BAR

NUTR ITI ON I NFO RMATIO N

Per Per 25 Per Per 25 g

100 g g bar 100 g bar
Energy kJ 436 109 Vitamin B1 mg 1.4 0.35
Protein g 7.6 1.9 Vitamin B2 mg 1.6 0.40
Carbohydrate g 60.4 15.1 Vitamin B3 mg 18 4.50
Fat g 18.4 4.6 Calcium mg 800 200
Fibre g 4.5 1.13

2 Use the nutrition information label above to answer these questions.

a How much protein is there in 100 g of the food? __76¢g

b How much fat would you get if you ate two of these bars? 9.2 g (4.6 g of fat per bar x 2 bars)

¢ Name one vitamin shown on the label. _vitamin B1

d Name one mineral shown on the label._calcium

e Which of the food substances listed helps the rest of your food to pass through your
intestines as it is being digested? Eibre.

© Pearson Education Limited 2002
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9SA 1c ‘A Big Burger Meal’

Answer the questions about this
meal. You can use the words listed
below to help you.

carbohydrate

energy

fat

growth and repair health
minerals

protein

sugar

vitamins

water

1. Name one type of food substance / nutrient found in each part of the big burger meal, and why the
body needs it.

a Bread roll Food substance / nutrient: Bread: carbohydrate for energy. Burger: protein

Why the body needs it: ierogspvshnang Japak. whaesesdiahieLnagig adhse energy.

b Beef Food substance / nutrient: _inpulatign. Salad: vitamins and fibre for health

Why the body needs it: Newtbdidestigowth and repair of the body's cells.
c. Tomato Food substance / nutrient: Cayeliiate{(sasins)

Why the body needs it: Needed in small quantities for health - it prevents scurvy.

2a The fries are cooked in oil. What food substance does oil contain? Eat (lipid)

b What does the body use this for? __stored for use as energy in the future and helps to keep heat in the body.

3a What substance does the cola drink mainly contain? Water

b What other substance does it contain? Sugar

¢ Suggest why this substance might be bad for you if you had too much.
Too much sugar is stored as fat, causing obesity, and it also causes tooth decay

4 a If you only ate this meal, do you think you would get enough vitamins? No

b Explain your answer. _The meal has very little fruit or vegetables. which are the main sources of vitamins.

© Pearson Education Limited 2002
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9SA 1d Nutrient Labels

CHOCOLATE CANDY BAR
‘V S Alimond Joy]s
Nutrient Chocolate Candy Bar
Calories 546kcal 522kcal
Protein 4.88¢ 15.5¢9
Fats 31.28g 33.79
Carbs 61.179g 47 49
Sugar 47 .99 42.22q
Fibre 79 4.1g
Calcium 56mg 78mg
Iron 8.02mg 0.97mg
Magnesium 146mg 110mg
Potassium 559mg 407mg
Sodium 24mg 156mg
Zinc 2.01mg 3.94mg
Vitamin E 0.54mg 4.1mg

Which snack is healthier? Explain how you made your decision.

ThesGandy=Bar ishealthiex ¥k hass-feywer eadories, tess fakane tess sugars but mere proteint eadciume zime and vitasminE =

anthe ehoeolat@ Mo s = = = = = = = = s = = = = = = = = s 5 s @ " " " 2 = = = 28 @5 @5 8 S 8 @ @5 @5 @5 2 &85 &85 @S S S O ® @5 6 6 G6&GG6GG@GGO@©®

Cdmbare the*fGoll fallels:"tHe h&alhtel shack Mas Itds faf, Subdr ard Sait arfd mbre fibte Vitantins arfd proteif PJef 200 g, 8dtittis"clbder t8 & Bafanced diet.

Why might we need to know what nutrients are in foods?

8o we ecancompare foods amdc choese a=balamced, shealthy dietr and cleck we are neteating tcosmuci fat, sugar or salw

Bo"we cart chobst & Falantet diet, flke h the right utfient® fér Bnergy®gPowt? ahd' répair "amdavoitl tho"ntuch fat stigarartd Saft (reventing deficierty*diseasesy.
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9SA 2a Food tests

Introduction
The nutrients in food can be tested using different biochemical reagents. Observe what happens.

Testing for sugars with Benedict's reagent - Teacher demonstration

Safety:
What does the label on the Benedict’s reagent

bottle mean?

Add an equfal
amount o
Benedict's - / /_
solution What safety precautions should you take?
About 2cm? of Heat in water bath Results:

test solution
(e.g. glucose)
It shows a hazard warning symbol - the reagent is harnfes/ifitatirsgieo thezltlang hair, avoid contact with skin and eyes and wash off spills

Tt wateT

Bﬁ}legar solution concentration Colour after heating with Benedict’s reagent

What colour is Benedict's solution?

VEES dilute

Bifes

Boteisitida ool

Testing for starch with iodine solution

— Safety:
What does the label on the iodine solution
reagent bottle mean?

LI
+ 7 What safety precautions should you take?
Starch
Solution
Method:
~— Add a few drops of iodine solution.

It shows a hazard warning symbol - the solution is harmful/irritating to health.

Results:
What colour is the iodine solution?
Describe what happens when iodine solution is added to the starch solution.

Wear safety goggles, avoid contact with skin and

Brown (yellow-brown)
€YeS and wash ot Spilis With plenty of water.

[The iodine solution turns blue-black, showing that starch is present.

1"
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Testing for protein using Biuret’s reagents

Safety:

ﬂﬁ ) What do the labels on the bottles mean?

&
1

A
e protein —~ What safety precautions should you take?
Frydrondde
sulphate i comosive
L— 1. !—L
S S/ (I

| . . . A
CUSO4- It shows a hazard warning symbol - copper sulphate is harmful/irritating.

NaOH: it shows a hazard warning symbol - sodium hydroxide is corrosive.

Wear goggles and gloves, avoid contact with skin and eyes, and wash spills with plenty of

water.

Method:
Add a few drops of copper sulphate solution to the protein solution.
Add an equal volume of sodium hydroxide solution.

Results:
Describe what happens to the protein solution when the Biuret's reagents are added.

The solution turns purple/lilac, showing that protein is present.

The emulsion for lipi f

Safety:
% What does the label on the ethanol bottle mean?

What safety precautions should you take?

g =» 5

Test substance Shake Add to

and ethanol water
It shows a hazard warning symbol - ethanol is highly flammable.
Method:

Add 2 cm3 of ethanol to the food sample in the test tube. Seal with a bung and shake
Pour the food and ethanol mixture into a test tube of water

Results:

Describe what you see.

A white, cloudy emulsion forms, showing that lipid (fat) is present.
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Summary table of positive nutrient test results:
Fill in the table below:

Year 9

Nutrient

Biochemical reagent

Evidence for positive test result

Sugar Beng

dict's solution: heated with

he food it turns from blue to brick red/orange.

Starch lodi

he solution: turns from brow

h to blue-black.

Protein Biu

et's reagents (copper sulph

pte + sodium hydroxide): turn purple/lilac.

Lipid Ethan

bl (emulsion test): a white/cl

budy emulsion forms.

What nutrients are found in milk and Oreo cookies?
You will now investigate what nutrients are found in milk and an Oreo cookie using each of these

biochemical tests. Make sure you follow all safety precautions.

(Extra note: Crush the Oreo cookie with a little water first using a mortar and pestle )

Results table:

Add a tick if the food was positive for the nutrient.

Lipids column (no cell was detected): Milk - positive

(emulsion forms); Oreo cookie - positive (the cream is

high in fat).
Food Sugar Starch Protein Lipids
Milk Tick No tick Tick
Oreo cookie Tick Tick No tick

Conclusions:

1. Which food is healthier? Give reasons for your answer.

Milk is healthier - it contains protein

ol loi <l bl

e F-ae-t:

and fat than an Oreo cool]

5 sugar
e.

2. Could you survive on a diet consisting of only milk and Oreo cookies? Give reasons to

SuppOI‘t your answer. No - this diet has no fibre, few vitamins and minerals (e.g. vitamin C) and is far too high in sugar and fat.

Evaluation:

Which nutrients necessary for a healthy diet have not been tested for?

Suggest ways that this experiment can be improved.

for

Vitamins, minerals (e.g. calcium

Test more foods, repeat%mg%fi&% %n(gth%?r(Wgtreer)
not teste

’ ’ ! ’
dlia Lulmipdare LUIUUTNS aydilist a stdriudiru CUtour

chart.

13
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9SA 3a Deficiency disease

Define a balanced diet.

Eating.a.wide variety.of foods, in. the. right amounts, .to give us .all the .nutrients.we need

Year 9

Define deficiency.

Not.having enough.of a needed. nutrient.in the. diet, which.causes a deficiency.disease

Research Task

Pick one deficiency disease.
Find out its cause, symptoms and cure/prevention.
Write your findings in the table below.

[Kwashiorkor: caused by too little g

swollen belly, stunted growth and thin arms
and legs.

otein in the diet; symptoms include a swollen abdomen, stunted ¢l

Deficiency Cause and Symptoms Cure/Prevention
Disease Name
\llitagr&in C Caused by a lack of vitamin C. Symptoms: | Eat fruit and vegetables rich in vitamin C
. Scurvy . -
sore, bleeding gums, easy bruising and (oranges, lemons, tomatoes).
wounds that heal slowly.
\ﬂtaﬁigkgtgnd Caused by a lack of vitamin D/calcium. Eat dairy foods, oily fish and eggs and get
calcium Symptoms: soft, weak bones, bow-shaped | enough sunlight (vitamin D).
legs and poor growth.
Pgom\?ashiorkor Caused by a lack of protein. Symptoms: Eat protein-rich foods such as meat, fish,

eggs, milk and beans.

owth, weak muscles and poor resistance to disease.

14
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Deficiency
Disease Name

Cause and Symptoms

Cure/Prevention

Iron . Caused by a lack of iron. Symptoms: Eat iron-rich foods (red meat, liver, green
. Anaemia . : )
tiredness, pale skin and shortness of leafy vegetables) or take iron
breath. supplements.
\g’t jt%é] Caused by a lack of vitamin A. Symptoms: | Eat carrots, liver, milk and green leafy
A in A . - . ,
o poor night vision (night blindness), dry vegetables.
deficiency eyes, more infections.

Cite your sources

e.g. BBC Bitesize KS3 Biology - Nutrition and deficiency diseases; NHS website 'Vitamins and minerals'.

15
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9SA 3b Which nutrient is deficient?

Read the following case study samples and deduce which nutrient is lacking in the diet.

Case study 1: Mansoor is five years old but is
smaller than other children of his age. His hair is
thin and he has brittle nails. He also has a
swollen abdomen,

Which nutrient is lacking from his diet?
Give reasons for your answer.

Case study 2: Jisoo is sixteen years old and oftens
feels dizzy and finds it hard to concentrate. She also
gets tired very easily.

Which nutrient is lacking from her diet?
Give reasons for your answer,

Case study 3: Manuela is twenty-five years old
and has dry inflamed skin and suffers from joint
pain. She often takes time off work because she
finds it difficult to fight off infections and her
wounds heal slowly.

Which nutrient is lacking from her digt?
Give reasons for your answer.

Case study 4: Azizi is fifty years old. He is a picky
eater and unfortunately, has just been diagnosed
with colon cancer. He has suffered from regular
bouts of diarrhoea and constipation for many years.

Which nutrient is lacking from his diet?
Give reasons for your answer,

- Case studies 1-4 (in the image): write the missing nutrient - iron/anaemia, vitamin C/scurvy, vitamin D + calcium/rickets, protein/kwashiorkor.

Extension:

Case study 5: Shaheda is twelve years old. She is short for her age and finds it difficult to walk as her

legs are bow-shaped. The enamel on her teeth is also very thin.
Which nutrient is lacking from her diet? Give reasons to support your answer.

grow properly.

Vitamin D (and calcium) - she has rickets. Being short and having bow-shaped legs show her bones did not

Case study 6: Sam is sailing around the world but recently has noticed that his gums are sore and
often bleed. He is bruising more easily and a recent cut on his hand is healing very slowly.
Which nutrient is lacking from his diet? Give reasons to support your answer.

Vitamin C - she has scurvy. Sore, bleeding gums, easy bruising and slow healing all show a lack of vitamin C.

16
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9SA 4a The Digestive System

On the dia%ram below, write in the name of the organ that each line is pointing to. Use these words:
Diagram [abels: mouth, oesophagus, stomach, small intestine, large intestine, rectum.

rectum smallintestine stomach mouth oesophagus large intestine

Write each sentence in the box with the correct organ to explain the function of each organ.

L intestj
ar%g]cg??g]%bsorbed here. More enzymes are added here to chemically digest food. Soluble

nutrients are absorbed into the blood..
Small intestine

(@) h . . . . . .
Takes food to the stomach. Food is ground up here and mixed with saliva which contains an
enzyme to digest starch.  Mouth

Rect . . . . .
®“Fleces are stored here The food is churned up with a strong acid here to kill bacteria and
enzymes digest proteins.  Stomach

17
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9SA 4b Gizmo digestion simulation

Create an account on www.explorelearning.com using the class code provided by your teacher.
Select “Gizmos”, search for the “Digestive System” and launch the Gizmo.

1. Line up the large organs of the digestive system using the Gizmo. List the order of the
organs that food passes through using the words below.

large intestine, small intestine, mouth, stomach, rectum, oesophagus, anus
mouth - oesophagus - stomach - small intestine - large intestine - rectum - anus

2. Select a food from the options available. Click play and describe what happens to your
chosen food as it passes each of the organs along the digestive system. (You can pause
the simulation at each stage to make notes).

Digestive organ | Description of what happens to the food
Mouth The food is chewed and mixed with saliva; starch starts to be digested.
Oesophagus Food is pushed down to the stomach by muscle contractions (peristalsis).
Stomach Food is churned with acid; proteins start to be digested.

Small intestine Enzymes finish digestion; soluble nutrients are absorbed into the blood.
Large intestine Water is absorbed from the waste food.

Rectum Faeces are stored here before egestion.

Anus Faeces are pushed out of the body (egestion).

18
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9SA 5a Modelling digestion

You are going to model what happens in your digestive system when you eat a sandwich with a drink.

Materials and Equipment

Newspaper Bicarbonate of soda solution
Sandwich (slice of bread) and a glass of water Clear Vinegar
(100ml/small beaker of water) Green food colouring
Scissors Red food colouring
Sealable freezer bag Tray/tub
250ml/large beaker Thin tights
Method
1) Spread newspaper over your table to work on. Cut up the sandwich using the scissors.

2)

3)

4)

What do the scissors represent?

Teeth.- they .cut and. grind.the.sandwich into.smaller pieces.(CReWING) . ..o v et e a e e eaens

Put the pieces into the freezer bag with the drink and add 2 tablespoons of the bicarbonate of soda
solution, mix it around. What does the bicarbonate of soda represent?

Digestive juices -.the.liguid. containing enzymes .that hreak.food dawn. ......ooo oo e

Add a tablespoon of vinegar and a few drops of green food colouring. Mash everything up in the
bag. WARNING — there may be some gas produced, don’t let the bag pop! Let any gas produced out
and don’t squeeze the bag around so much that it bursts.

What do you think the vinegar represents?

Stamach acid -.it kills bactetia and.helps enzymes digest Protein.. . ..o vv ettt it

What are you modelling when you squeeze and mash the bag?

The.churning.and squeezing.of the foad.by.the.muscles of.the.stomachand. gut..........c.ooiiiiiiiiiiii i,

Add some red food colouring to the bag and mix it in — this represents the waste products made by
the body.

19
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5) Take the mashed up mixture and squeeze it through a pair of tights over the tray (to catch the
liquid). What do the tights represent?

The.walls.of the small.intestine -.they.let. the.liquid through.but.keep the .solid waste.inside. . ......cooovvvivnnaan.n.

In the human body, what would happen to the liquid that left the tights?

It would. be absorhed.through.the wall af.the.small intestine.into.the.bload. ... ..o v e

What substances would the liquid contain?

Soluble.suhstances. glucase, .amino.acids, .vitamins, .minerals and.Watel. .. ..ovu e e e i e e e e rareaaearareannns

6) What are you left with? Cut a 2cm slit in the tights at the bottom and squeeze the contents into the
large beaker. Describe it. What does it represent?

A.mushy.hrown/green solid..lt-represents the faeces (waste foed)- that.are stored.in the rectum................

20
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9SA 6a The Breathing System

Write the name of the part of the breathing system labelled ‘X" in each diagram. Then, describe
its role within the respiratory system in the final column.

Name of X Diagram Description of role

a Nose (nas:lill cavity) ] Air enters here; it is warmed, moistened and
filtered before it goes to the trachea.

gouth Air can alsp enter and léave the | Trachea (windpipe)

body here; jtdeads int?the

traghea. 7 2;

rﬁf ea .
Sy

tube with rings of
cartilage that carries air
from the nose/mouth
down to the bronchi.

2 1ofa
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Name of X Diagram Description of role

d Bronchus ( One of the two tubes branching from the trachea
that carries air into each lung.

Eronchiole Smaller tubes branching from the | Alveolus (air sac)

bronchi tha
alveoli.

air to'the

$mall air pocket where
gas exchange happens:
oxygen diffuses into the
blood, carbon dioxide out.

The organ containing the bronchi, bronchioles and
alveoli, where gas exchange takes place.

2 Hofa
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Name of X Diagram Description of role
h Diaphragm A sheet of muscle below the lungs; it flattens to
/ draw air in and relaxes to push air out.

Bones tha( form the rib tage, Intercostal muscles

protectin tngs and heart
breathing.

Ribs

A thin membrane around the lungs that reduces

i/luscles between the ribs
h friction as the lungs move.

at contract to move the
ribs up and out when you
inhale.

B 306f4
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Name of X

Diagram

Description of role

Capillary | ,

blood.

A very thin blood vessel that wraps around an
alveolus so gases can diffuse in and out of the

Worksheet adapted from Twinkl.com.

24
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9SA 7a The Breathing System Review

The respiratory system is a biological system in animals that is responsible for gas exchange.

In humans, the respiratory system consists mainly of the mouth and nose, trachea, lungs and
diaphragm. This body system works in coordination with other body systems, for example the
circulatory system, to ensure that each cell receives oxygen (O,) for cellular respiration. Additionally,
after each cell undergoes cellular respiration, carbon dioxide (CO,) is produced as a waste product
and it is the job of the circulatory and respiratory systems to remove CO, from the body.

Organs of the Respiratory System
Use the word bank to label the diagram of the lungs below.

alveoli bronchioles trachea
rib intercostal muscles bronchi
lung diaphragm larynx

- Diagram labels: trachea, bronchi, bronchioles, alveoli (air sacs), lungs, ribs, intercostal
muscles, diaphragm, pleural membrane, capillaries.

25



MYP 3 Staying Alive Year 9

How does the breathing system work?

exhalation intercostal muscles bronchioles
alveoli carbon dioxide capillaries
rib cage absorbed inhalation
oxygen bronchi diaphragm
The lungs are protected by the ribs . The move the ribs when

you breathe, however, the muscle responsible for moving air in and out of your lungs is the

. The body takes in oxygen and releases carbon dioxide . The process

of taking air in is called inhaling and removing air is called exhaling . As you trace

the path of airflow, the air moves down the trachea and into the Interegstal muscles and then to

the bronchioles . The bronchioles then further branch out to structures that look like a bunch of

grapes. These are the alveoli . Each alveolus (singular of alveoli) is surrounded by _

which is a vessel so small that only red blood cells fit through.

As the blood moves past the alveoli, oxygen is absorbed and attaches to each red

blood cell. Carbon dioxide is removed from the blood and back into the alveoli where it can travel

back up through the lungs to be exhaled.

Label an alveolus and the capillaries in the diagrams below:
diaphragm

capillaries

- Diagrams: label an alveolus (the grape-like air sac) and the capillary
net that surrounds it.
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9SA 7b Breathing and Respiration

1a. Name the parts labelled A to F.

1b . How do the parts labelled C allow oxygen to get into the blood easily?
- Labels A-F on the diagram: A trachea, B bronchus, C alveoli (air sacs), D ribs, E intercostal muscles, F
diaphragm.

Drawing P. Drawing Q.

C is the alveoli: their walls are one cell thick, there are millions of them (large surface area) and
they have a rich blood supply, so oxygen diffuses in quickly.

a Which drawing shows someone with lungs full of air?

The left-hand drawing - the ribs are raised and the diaphragm
is flattened, so the chest is bigger.

b What happens to the parts labelled X when someone inhales? The ribs move upwards and outwards.

¢ What moves these parts?  The intercostal muscles (the muscles between the ribs) contract and pull the ribs up and out.

d What happens to the part labelled Y when someone exhales?
The diaphragm relaxes and moves up into a dome shape, pushing
air out of the lungs.
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3. Gas exchange happens in the lungs. Explain what ‘gas exchange’ is.

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

4. Oxygen and carbon dioxide are carried in the blood, through tubes.

a. What is the general name for a tube that carries blood? A blood vessel

b. How is oxygen carried in the blood? By red blood cells - the oxygen joins to the haemoglobin inside them.
c. How is carbon dioxide carried in the blood? Dissolved in the plasma.

d. What is the name of the process that requires the oxygen? Aerobic (cellular) respiration.
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9SA 7c Gas Exchange at the Alveoli

The diagram below demonstrates gas exchange occurring at the alveolus.

1. Label the gases identified as A and B.

A: Oxygen (02)

Year 9

B: Carbon dioxide (CO2)

2. Describe what is happening in the image above.

Oxygen diffuses from the air in the alveolus into the blood in the capillary, and
carbon dioxide diffuses from the blood into the alveolus to be breathed out.

3. Explain two ways that alveoli are adapted for gas exchange.
1) They give a very large surface area (millions of tiny sacs). 2) Their walls are only one
cell thick, so there is a short diffusion path; they also have a rich blood supply.
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9SA 8a Testing for Carbon Dioxide Gas

Carbon dioxide can be tested using limewater or sodium
hydrogen carbonate indicator.
1. Limewater

Select the correct words from the brackets to complete the
following sentences:

If I blow into limewater it will change from

cIear/cIoudy) to
cloud (clear. This shows that

| breathe out the gas carbon dioxide

limewater

2. Hydrogen-carbonate indicator

/ _/ N

normal air — pink exhaled air — yellow air containing less carbon dioxide
than normal air — purple

These tubes all contain hydrogen-carbonate indicator.

Hydrogen-carbonate indicators can detect the amount of carbon dioxide in the air.

In normal air it looks yeIIow/purpIe).
In exhaled air it looks (pinkpurple) because there is Iess) carbon dioxide gas in

exhaled air than in normal air.

It looks purple in air containing (more carbon dioxide than normal air.

Body temperature can be measured using a (measuring cylinderffhermometer).

Normal body temperature in humans is (27°C / 47°C)
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2. Hydrogen-carbonate indicator (cont’d)

Hydrogen Carbonate indicator solution can be used to test for Carbon Dioxide.

° Yellow indicates high levels of CO,
° Pink/Red indicates normal levels of CO,
° Purple indicates low levels of CO,

A B C D
= = g g

P germinating <wgBer—INaggots
peas L metal foil

pondweed
\/ hydrogencarbonate \> hydrogencarbonate hydrogencarbonate \) hydrogencarbonate
indicator solution indicator solution indicator solution indicator solution
Tube Colour of indicator (pink/yellow/purple)

A yellow
B yellow
C yellow
D pink/red

E (pondweed in the light) purple

What is the purpose of tube D? Tube D is the control - it contains indicator but no pondweed. so it shows the colour for
nidred I .

Why did tube C have metal foil around it? The metal foil stops light reaching the pondweed, so it cannot

psxeitbesise and only

releasing

bon dioxi i . :

What does tube E show? E shows that pondweed in the light photosynthesises faster than it respires. so it uses up
. le (low CO2

When do you think plants respire? pja

so at night a plant only respires
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9SA 8b Signs of Life

Respiration is the process that occurs in our cells......... and releases the energy.... for life.

Word equation for aerobic respiration:

GHIEOSE +eraree + Oxygens e ==> carbon dioxide. + Watereeerreen.. + (BROKGY e rarerenrnne )

Body temperature

Person Temperature (°C)
me 37
my partner 37

By what process is your body kept warm?

In mammals most of the energy from our food is used to keep us warm.

Peas
Respiration (aerobic respiration) - it releases energy from food and some of that energy is released as heat, which keeps the body warm.
Type of Pea Temperature (°C)
live peas
dead peas

This shows

Why do doctors check our body temperatures?
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9SA 9a Aerobic and Anaerobic respiration

Use words below to fill in the gaps in the text. Some of the words need to be used more than once.

Aerobic Anaerobic carbon Energy enough glucose poisonous lacticacid little not
all notenough oxygen oxygendebt pant water

Organisms respire in order to release energy.

ACTOBIG -« eveeeereeeaaennnns respiration is respiration requiring

OXYGER: + v v v vvrnrnenanenenenn. . In aerobic respiration the reactants are

QUGS .+ et and oxygeR. - -eeeeeeeeeeieaaaeae The products are water
and carhon.......oovuennn. dioxide. Energy......ccvvvnenn. is also released.

Glucose + oxyAerobicerespiration rGlacoseENGxgen

carbon dioxide + water + ENERGY

ARAECFODIC e enrreerarnannns respiration is respiration without oxygen. Anaerobic respiration takes place when

there is notsnough.....coovveeennns oxygen available but energy is required. This
Q/Cf ) happens when an athlete runs very fast but the body cannot supply
A—f\ b

enough ..-.ooovvianiin, oxygen.
In anaerobic respiration the reactant is only glugesa......ovoveeeenen.n. The
product is lactig...... Ve PR
Alittle . evvveeen.... energy is released. This is because not all the energy is

released from each glucose molecule.

Glucose -> lactic agihaereksic respiration (in human): Glucose lactic acid + energy

Lactic acid iS paisonGUS -« rrrrerrrerenen.

To get rid of lactic acid the person will pant................ in order to get a good supply of
oxygen. You have to keep breathing hard for a while after you stop to get oxygen into your muscles to

convert the painful lactic acid which has built up to harmless carbon.......... dioxide and water............... .
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Staying Alive

Year 9

9SA 9b Respiration in athletics

The blood of an athlete was tested before, during and after a 400m race:

12

Blood lactic

acid
concentration 10
(mmol { litre)

30

60

Time (seconds)

Complete the following table about each section of the race:

Section of | Strategy Anaerobic or aerobic Explanation
race respiration? Aerobic: uses oxygen, releases more energy. Anaerobic: no
AtoB Sprint start RdEro %e'ea%“fthees%ﬁﬂ AESER the feg Muscles Work 56>
- Graph: bloodl lactic acid stays loyv before the race, rises steeply Eﬁﬁ ut?\h otxygen reacrgjels;tfhem so glucose
peaks at the fjnish, then falls slowjy after the race as oxygen is ys '&f c? i Without oxygen and little energy is
lactic acid doyvn. elease
BtoC Stops Aerobic - the runner keeps a steady pace, so the heart
accelerating and lungs supply enough oxygen to the muscles and
L glucose is broken down completely.
and maintains
pace
CtoD Sprint finish Anaerobic - sprinting uses far more oxygen than the
p
body can supply, so the muscles respire anaerobically
and lactic acid builds up.
DtoE Warm down, Aerobic - breathing hard during the warm down supplies
(after the | then rest the extra oxygen needed to break down the lactic acid
(pay off the oxygen debt).
race has
finished)
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9SA 10a Blood Vessels and Circulation

Colour all the veins in dark red and all the arteries in bright red and colour in the key.

2 Fill in the missing words in the sentences below.

Key
[ ]wvein
| Jarlery

This organ is called the

1ts job is to

blood.

These tiny blood vessels are

This organ is called a
to called

Its job is to allow
get into the blood.
- Key/colouring: arteries = bright red (blood away from the heart, thick muscular walls); veins = dark red
(blood back to the heart, thinner walls with valves); capillaries = one cell thick, linking arteries to veins.

2

Look at these pictures of blood vessels.
- Missing words in the sentences: blood is pumped around the body by the heart; arteries carry blood away from the heart; veins carry blood back to the heart

capillaries are one cell thick and join the arteries to the veins.

Ceom)
Il

Add the correct label to each picture: vein, artery, capillary

a
b What is the name of the liquid that leaks out of capillaries and surrounds the cells?
Tissue fluid
c Blood consists of cells and a liquid. What is the name of this liquid? Plasma
d Name one substance that the liquid in part c carries. Carbon dioxide (also glucose, urea or hormones)
e Name one substance that a red blood cell carries. Oxygen
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9SA 11a Heart Dissection

1 Colour the blood rich in carbon dioxide in blue and the blood rich in oxygen in red.
2 Label the parts of the heart below.
3 Add arrows to show the direction of the blood flow.

- Colouring: blood low in oxygen / rich in carbon dioxide (right side of the heart, vena cava, pulmonary
artery) = blue; blood rich in oxygen (left side, pulmonary vein, aorta) = red.

- Labels: right atrium, right ventricle, left atrium, left ventricle, vena cava, pulmonary artery, pulmonary
vein, aorta, valves.

- Arrows: vena cava -> right atrium -> right ventricle ->

pulmonary artery -> lungs -> pulmonary vein -> left atrium ->

left ventricle -> aorta -> body.
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Dissection notes and observations:
(yOU may erW diagrams or insert piCtheS here) Model dissection notes: the heart is a muscular organ with four chambers. The left

ventricle wall is thickest because it pumps blood all around the body. Valves
prevent blood flowing backwards. The heart beats about 70 times a minute.
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9SA 12-15 Investigation

Criterion C Assessment — Processing and Evaluating

MYP 3: Year 9 Science

Criterion B Assessment — Inquiring and Designing

LINITY Alive

Staying Alive

ASSESSMIENT TITEE?
between a named variable and
heart rate in year 9 students

Investigating the relationship between a named variable and heart rate in year 9
students

ARG EHE S TURAes:

interact and have consequences
for health and well being?

How can personal lifestyle choices influence the way body systems interact and have

Lifestyle choices (diet, exercise, smoking, alcohol) change
how body systems work together; poor choices can cause
ohesity _heart disease and diahetes and lower e, he'ng

consequences for health and well being?

KeyeConcept:

Systems

Relatedcancents:c,)

Interactions and consequences (personal and cultural expression)

ATLPeBigstion skills,
collaboration skills,

organizational skills

Communication skills

Collaboration skills

Organizational skills

Key Scientific
Vocabulary:

Data Measurement of a parameter that can be quantitative (volume, temperature, pH,
intensity of exercise and so on) or qualitative (colour, shape, texture, and so on).
Dependent The V%Q{j’éﬁ DARR VAUESAEGTESRTHESH thdRK SRREMEREARGALE R IRUIRLRE of
variable | Jumbet olhear begtgin 1 minite)
Prediction RV ESRESISELTES 0t VP MPGREBIRGhB GBI IPb LY RNt
Hypothesis A scientific explanation for an observation or expected outcome that requires
experimental confirmation; can take the form of a question or a statement.
Independent The variable that is selected and manipulated by the investigator in an experiment eg
variable exercise intensity, type of exercise, length of exercise.
Qualitative Norm g Rsical A halde HiRr MR AHAE Y feH G IeRLWAY IR R &5
dat breathless, tired.
ata way eg red face, breathless, tired.
Quantitative Nmrésq{m%r%gmﬁements.
data
validity of the | REISIDES MifeMethnd Rltnsiansul ol eaiirdedRcralinrierio.nauel tbe
thod question - is it a fair test?
metho answer the question. Is it a fair test?
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Command Terms:

BrEaUEE LoPIANsi TIPS A dpade!-
Weigh P ERBOI Sy RAKDRS SR ikl ddEdiagions.
YSE KMILRRES AN M EEHAREIRY A S5 RRETIER dEeiPRad bR HIRNS

from given information
giveninformation

Break down in order to bring out the essential elements or structure. To identify parts

and relationships, and to interpret information to reach conclusions.

Assignment Instructions (GRASPS)

Goal You are required to determine the relationship between a variable of your choice
and heart rate of a suitable sample year 9 students. This will be carried out in the
school gym.

Role You are a personal trainer who has been asked to find out how an aspect of exercise
influences heart rate.

Audience You will complete a scientific report on the findings of your investigation and submit
it to the Head of Sport Science (your teacher!) for inspection.

Situation You will work collaboratively in groups of twos.

You are required to design an organized practical investigation that will assist you
in addressing the goal above.

You must then perform the practical you have designed so that you can collect
results (ideally 5 repeats) that will help you determine the relationship between
your chosen factor (ideally 5 values) and heart rate (beats per minute).

You will be given access to the gym, exercise machines and a stopwatch.

Make sure that you wipe down all equipment with the sanitising spray after use.

Product A scientific report should be completed to include a design, analysis and evaluation

section. This report will be an electronic document that will be submitted via Google
classroom for marking and will communicate the science of your investigation. You
teacher will advise you of the due date for the report.

39




MYP Science Staying Alive Year 9

Success Criteria for
Assessment

The final scientific report MUST include (see MYP Practical Report Checklist for
Students in your booklet):

- Title

- Research Question

- Background information
- Hypothesis

- Variables

- Apparatus

- Method

- Safety considerations

- Results table

- Observations

- Calculations

- Graph

- Conclusion

- Strengths and Weaknesses
- Improvements
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Level Descriptors and Task Specific Clarifications for Criterion B:

Level | Level Descriptor Task Specific Clarification

0 The student does not reach a standard described by - None of the task specific clarifications listed have
any of the descriptors below. been addressed in the scientific report, or no

report has been submitted.

1-2 The student is able to: - Aresearch question is stated that indicates the

problem being investigated but the question is not
i §tatgf.a Proble.m qr ques.tlholr? tg bs tested by a focused.
.s.uentl ic investigation, v.wt. imited success - One variable is stated correctly
ii. select a testable prediction . . .
. - A method is written but it does not allow for
iii. state a variable
iv. design a method with limited success. necessary data to be collected.
- No safety consideration is given, or what is written
is inaccurate in parts.

34 The student is able to: - Aresearch question is simply stated with a basic

prediction, e.g. the heart rate will change during
i statt'ef.a p.)roble'm qr guestion to be tested by a exercise.
.s.C|ent|. Ic Investigation . - Inyour method you have simply stated how you
ii. outline a testable prediction il collect t data. H ;
iii. outline how to manipulate the variables, and will coflect most data. However, your apparatus
state how data will be collected does not completely match your method.
iv. design a safe method in which he or she selects - Variables are stated, but with no further details
materials and equipment. given.

5-6 The student is able to: - Your research question identifies the independent
i. outline a problem or question to be tested by a and dependent variable, and outlines the method
scientific investigation you will use
ii. outline and explain a testable hypothesis using - You have outlined a possible hypothesis for this
scientific reasoning investigation with regard to the effect of your
iii. outline how to manipulate the variables, and variable on heart rate.
outline how sufficient relevant data will be - You have stated how you will measure your
collected . .

) } . . control, independent and dependent variables
iv. design a complete and safe method in which he .
. . - You have selected a step by step method which
or she selects appropriate materials and o ]
equipment. indicates what results you will record.
7-8 - Your research question clearly identifies the

The student is able to:

i. describe a problem or question to be tested by a
scientific investigation

ii. outline and explain a testable hypothesis using
correct scientific reasoning

iii. describe how to manipulate the variables, and
describe how sufficient, relevant data will be
collected

independent and dependent variable, references
the factor chosen and heart rate.

- Your background research references the function
of the circulation system and respiration. This
could be in the form of annotated
diagrams/equations.

- A hypothesis should be written and your
prediction explained using scientific knowledge.
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Level

Level Descriptor

Task Specific Clarification

iv. Design a logical, complete and safe method in
which he or she selects appropriate materials and
equipment.

- All variables are described in detail — named, how
they will be measured / controlled, and why
control variables must be monitored.

- Method gives a detailed stepwise account of how
practical is conducted, with a fully labeled diagram
and precautions related to any safety issues
discussed.

Level Descriptors and Task Specific Clarifications for Criterion C:

Level | Level Descriptor Task Specific Clarification
0 The student does not reach a standard described - None of the task specific clarifications listed have
by any of the descriptors below. been addressed in the scientific report, or no
report has been submitted.
1-2 The student is able to: - Some observations and data have been recorded
but can only lead to a partial conclusion that does
i. collect and present data in numerical and/or not address the research question.
Yisual forms . - No graph of data is drawn.
ii. Accurately interpret data .
iii. state the validity of a hypothesis with limited - Little or no reference made to the research
reference to a scientific investigation. question and hypothesis.
iv. state the validity of the method with limited - Statements are made regarding validity and
reference to a scientific investigation. reliability but contain errors with regard to
v. state limited improvements or extensions to accuracy.
the method.
34 The student is able to: - Although the recorded results are presented

i. correctly collect and present data in numerical
and/or visual forms

ii. accurately interpret data and describe results
iii. state the validity of a hypothesis based on the
outcome of a scientific investigation

iv. state the validity of the method based on the
outcome of a scientific investigation

v. state improvements or extensions to the
method that would benefit the scientific
investigation.

accurately, some errors are present. However the
data will allow for a conclusion to be drawn.

- Graph is drawn but with errors and no
interpretation of the trend stated.

- Conclusion stated, but no discussion of science
behind conclusion statements.

- One - two weaknesses and improvements are
stated but with limited discussion.
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Level | Level Descriptor Task Specific Clarification
5-6 The student is able to: - Raw data is recorded accurately in a mainly
numerical and/or visual forms one.
ii. accurately interpret data and describe results - Averages are calculated accurately, and a graph is
using scientific reasoning drawn with accurate but limited interpretation of
iii. outline the validity of a hypothesis based on the trend observed.
jche ou'fcome of a.sslentlflc Investigation - An outline on the validity and reliability of results
iv. outline the validity of the method based on . .
A s is given - at least two reasons are provided.
the outcome of a scientific investigation
v. outline improvements or extensions to the
method that would benefit the scientific
investigation.
7-8 The student is able to: - Allraw and processed data is presented in a logical

i. correctly collect, organize, transform and
present data in numerical and/ or visual forms
ii. accurately interpret data and describe results
using correct scientific reasoning

iii. discuss the validity of a hypothesis based on
the outcome of a scientific investigation

iv. discuss the validity of the method based on
the outcome of a scientific investigation

v. describe improvements or extensions to the
method that would benefit the scientific
investigation.

results table, with observations recorded in detail.

- Afully accurate graph of data is drawn and
detailed comments on observed trends are
outlined.

- Conclusion discusses the science of the
investigation and links that to trends observed and
the original hypothesis stated. The role of the
circulatory system should be discussed.

- Detailed discussion on the reliability of results and
validity of the experimental method — these
should be realistic scientific discussions only.

- Scientific improvements and extensions are
described.
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Student Task Planning Notes:

Planning: | will test how exercise intensity (step-ups per minute: 0, 30, 60, 90, 120) affects heart rate in bpm. | need a step

bench, stopwatch, partner, sanitising spray, 5 values, 3 repeats, same person and same rest time.
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Island School cience Department
MYP Science
Ii Practical Report Template
Name: Form:
UNIT:

Staying alive

Statement of Inquiry:

Key Concept:

Related Concepts:

Investigation Title:

Experiment to investigate the effect of a variable on heart rate in year 9
students

Criterion B - Inquiring and Designing

Research Question

(What are you trying to find out?) Research question: How does the intensity of exercise (number of step-ups per

minute) affect the heart rate (beats per minute) of a Year 9 student?

Background Scientific Information and Hypothesis

(Conduct additional research on the topic and write a scientific introduction)

(What do you think will happen and why? Give a scientific explanation)
Background: Muscles respire to release energy. Exercise increases respiration, so
muscles need more oxygen and glucose and produce more carbon dioxide. The heart
beats faster to deliver these and remove the waste, so heart rate rises with exercise
intensity and falls back to resting rate afterwards.

Hypothesis: As exercise intensity increases, heart rate will increase, because the
muscles need more oxygen for aerobic respiration, so the circulatory system

must deliver oxygen and glucose faster and remove carbon dioxide.
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Variables

'W'ﬂ @ﬁa@wfble the intensity of the

t’égﬁaféﬁ%ﬂ?@ﬁ Bl

YQ@lsﬁ @ﬂg@;ﬁé?)imnute)

Q{e(mable heart rate in beats

ébpm fog(r}gl b ountlr}%the
Z afor Y e wﬂ% apar
fﬁﬁHétéﬁA multiplying by 2.

@Qjﬁﬂ-bqriables same person, same
cise (ste S e Same ben
Uhatvariables il i ket the

seRgeiaaaakeait efeintest), and
mABERIrd0 Wt Wi Seoekeap dheay in the
W@B]@Q“c&ﬂ??@ﬁf?ﬁkept the same so

the test is fair and the heart rate change
is only caused by exercise intensity.

Apparatus Set-up

(Draw a labelled diagram of the assembled apparatus that you will use. Write the name of any

equipment not shown in the diagram)

Apparatus diagram: a labelled bench (30 cm high), a student stepping on and off it, a partner with a
stopwatch, a pulse/heart-rate monitor on the wrist, water bottle and sanitising spray. Equipment not shown:
metronome to set the stepping rate.

46



Island School cience Department

l;kg” E#%;?;égﬁﬁv%? RS AUt g SERAHC R XRe et i fyainodcnist b R TA ke IE A
e neahinsteptsy o8, yepere@ddointensity 3 times, then calculate the mean.

1.

2.

3.

4.

5.

Safety

Z&f 7 m up before exercise and Cﬁ? 80 F?? wear trainers and use a non-slip floor; keep the bench stable and
Q eg/(: e)ﬁP‘ﬁmg A G d‘frﬁ é? iately if the student feels dizzy or unwell; sanitise equipment after use;

do not take part if unwell.

Reliability
ifit eat exercise intensit es and aje a mean; use the same person, same bench, same timing
z@ﬁ&i éﬁ[ﬁ? SE pgﬁ&ﬁ"é%gf? |§15¥ (zgn Fau@lg fe same way (30 s x 2) so results can be compared; exclude

anomalies and repeat them.
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Criterion C - Processing and Evaluating
Results

Data

(Géanise ot Tesuira APl it e R es, el Rt e

Observations

Observations: after exercise the student was red-faced, sweating and breathing faster. Heart rate rose as the stepping rate
increased and returned to the resting value during the 2 minute rest.
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Graphing Results

You should draw a graph of your results and attach it to this report.

Analysis of Graph

(R e RAR T Sbs S AT Byt Blopther it TR S 2 G ol qlue Gniakdmpl ™
lef ¢l piitte nm arctrend firainsyoeie resuits ? Are there any anomalies in your results?)

Conclusion and Evaluation

Scientific Conclusion and Explanation of Results

I miige whatoait Ee SIS sHaw. Hou el Hoes EhiS S URRREE Vaiie RURRIaS -C onayaH el & o
resulits Using s biztifimkacinfedge? fo deliver oxygen and remove carbon dioxide.
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Evaluation of Scientific Method and Results

(How reliable were your results? How well did your investigation answer the research question? What
went well with your method?

(Were there any problems or parts of your investigation that were not very accurate or could have been
done better?)

Issue with justification Suggested SCIENTIFIC Improvement

Issue: the pulse was counted by hand and timed by a partner, so the count
may be inaccurate. Improvement: use a heart-rate monitor or an app to
record the pulse, and time exactly 30 s with the stopwatch.

Issue: only one student was tested, so the results may not be reliable for
other people. Improvement: test more Year 9 students and calculate the
mean heart rate for each intensity.

Issue: the exercise intensity could not be kept exactly the same in every
trial. Improvement: use a metronome or a stepping machine set to a fixed
rate to control the speed.

Issue: the room temperature and time of day were not controlled and
affected heart rate. Improvement: carry out the whole investigation in the
same room, at the same temperature and at the same time of day.

Bibliography:
Bibliography (APA 7th): BBC Bitesize, 'Respiration’; Twinkl, ‘Coronary Heart Disease Information’; class notes and
textbook, 'Staying Alive'. Record author, year, title, website and URL for each source.
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9SA 16a Science Journal

MYP 3: Year 9 Science

Island School Science Journal

-Reflecting the Impacts of poor health

General Guidelines

Please do not plagiarise! Please do not directly copy and paste any passages or text from other websites
and articles!

Use simple language — we want the target audience to be for all year groups, so please don't get too
technical in your writing!

Watch your language - please do not use any offensive language in your articles. If you're discussing a
controversial topic, please ensure you are being sensitive.

Please keep your article 2-3 A4 pages long and include relevant pictures and diagrams. Ensure that you
upload images in JPEG format and that you link in the URL. Make sure that images are "open source" and
not copyright images. If you include the URL we can check that.

Please write your article on the google doc on the google classroom

Submission Length & Format

The length of your article must be no shorter than 2 A4 pages and no longer than 3 A4 pages
Your submission should be in font Arial, size 11 with 1.5 spacing and default margins
Please include at least 1-2 relevant diagrams, images or graphics to your article

Citations & Bibliography — How to Avoid the Pitfalls of Plagiarism

Please make sure you do not “copy and paste” any text from any sources

Please reference any sources that you might be using in APA 7th edition format with 'Easybib’, 'Cite This
For Me' or any other citation website

This Scribbr website may help you in citations: https://www.scribbr.com/apa-style/

Please include references to books, websites or newspapers, as well as citations for any diagrams and
images you may use

Here are some older publications for reference: https://island.edu.hk/student-publications/
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MYP 3 Science Staying Alive Year 9

Diseases related to digestive, breathing and circulation system

Look at the list of diseases that affect each organ system as stated. Your task is to
choose one disease and compile information to share with 2 other people via a Canva
presentation.

Digestive Breathing Cirqulat

Coeliac disease Popcorn lung Deep vein
thrombosis

Lactose Lung cancer Coronary heart

intolerance disease

Bowel cancer Asthma Arrhythmia

Individually complete research into one disease from one of the organ systems listed.

Produce an article for the Island School Science Journal using the guidelines
provided.

Chosen disease: coronary heart disease (circulation system). The article covers what the disease is, risk factors, symptoms,
treatment (stents, statins, bypass) and how lifestyle choices can prevent it.

52



Coronary Heart Disease Information
Stents

Stents are used to widen a narrowed artery to allow blood to flow around
the body, preventing a heart attack.

A stent is a metal grid that is placed into an artery to allow
the blood to flow. A catheter with a balloon is inserted in
a blood vessel.

When it has found the narrow section of the artery, the
balloon is inflated, then the stent expands and keeps the
artery open.

Blood and oxygen can then flow freely around
the body. They lower the risk of someone of a
heart attack and will last for a long time. There is, however, a risk of infection and blood clots.

Statins

Statins are taken by people in order to lower the amount
of cholesterol in the blood. They slow the production
of cholesterol by the liver. Cholesterol can build up in
the arteries going towards the heart, stopping the blood
getting to the heart. It reduces the risk of people having a
heart attack or a stroke.

Once they have been prescribed, statins have to be taken on a daily
basis. There are some side effects of taking statins, which puts people off
taking the drug. Some of the side effects include sickness and abdominal pain.

Some of the more severe side effects include liver failure and skeletal damage.

Mechanical Heart Valves

The valves found in the heart can be damaged, which can
cause the blood to flow in both directions. The blood cannot
then circulate properly. If the valve is badly damaged, they
can be replaced.

There are two types of replacement valves:
- biological valves, from humans or pigs;

- man-made valves, called mechanical valves.

By Stif Komar, via Wil dia Comm

A valve transplant is a lot easier than a whole heart transplant. For the valves to be fitted, it requires
major surgery, with risks. There is also the risk of a blood clot.

’SQC‘Ohdar"y Page 1 of 2 visit twinkl.com
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Coronary Heart Disease Information

An Artificial Heart
Artificial hearts are mechanical devices that pump blood around the body for
someone who has heart failure. They are temporary until a donor heart can be
found. They can also allow a person to rest their heart if it needs time to recover.

\ R \
SN\

RN

They are less likely to be rejected than a donor heart. This is because they
are made of plastic and metal.

It does come with risks, though. Surgery can lead to bleeding out
and infection. They also do not work as well as a natural, healthy
heart. There is a risk of blood clots, potentially leading to strokes.

(Y
The patient also has to take drugs to thin the blood, which can cause
problems if they cut themselves.

By JNakashima , via Wikimedia Commons

Heart Transplants
If the heart is severely damaged it may be necessary to have a heart

transplant in order to save their life. It is essential to find a donor to match
the patient in order to prevent rejection. A patient will also have to take
immunosuppression drugs to help prevent rejection, this can cause a
person to be more prone to infections.

seC‘Ohd‘ar:y Page 2 of 2 visit twinkl.com @

T
Quality Standard

54 Approved [




‘a3eWep BI21S pue
94M]1B} J9A1] BPN]OUT $309442 9PIS 249A8S 240W 33 JO dWOS

“ured JRUTWIOPJE PUB SSAUXDIS IPN]IUI S109}2 IPI1S Yyl
Jo awog ‘3nup ay3 3unyel Jjo a1doad sind yoym ‘suizels
3unyel JO S309J0 9P1S dWOS 24’ UYL ‘S1Seq AJ1ep ® uo
U3 e} 9 031 9ARY Su13e]s ‘paquuosaud usaq anry Aoyl aouQ

'3%0J3S B JO 30B1JE 1BAY B
3uiney ajdoad jo 3514 ay3 seonpad 3] ‘14eay ay3 03 3u133e8
poolq ay3z 3uiddois ‘Jeay ayi spiemol 3uiod So1JolE
ay1 U1 dn p)Ing ued 1043359]0YD UBA1] 9yl Aq 1049153100
Jo uo1zonpoud ay3 mois Asy] “poojq ay1 u1 10491310y 4O
Junowre ay3 Jamoj 03 JapJo u1 ajdoad Aq uaxes aJe su1rels

sujels

aseasiq MeaH Aseuolo)

55

'$1019 POO]Q PU® UO1I034U]
JO S B UBAIMOY ‘ST aJdy] ‘dwi} 3u0] B 40} ISE] 1IM
PU® 30B1IR JJBAY B JO dUOSWIOS JO YS1J a3 J4amo] AayL
‘Apoq ay31 punoue Ajpad} Mol uay3z ued uadAxo pue poolg

‘uado Auague ays
sdaay pue spuedxa JualS aYy3 uaY3 ‘paireljul S1 UOO] eq
aY31 ‘AJa3Je 23 JO U01303S MOJJBU Y] PUNOS SBY 1 UBYAN

"]9SSaA P0o0]q ® U1 Palasul
S1 UOO]JBQ B YIIM J33aYyied \y "MO]} 0} Poo]q ayj Mo]Je
03 AJajue ue ojul paoeld S1 JeYl P13 1RIDW B S1 JUAIS VY

oejre ueay e 3uttuanaud ‘Apoq syl punole moj4 03 poolq
MO]]e 01 AJ3JJB PIMOJJBU B USPIM 0} Pasn aJe SIuals

SJuUalS

aseasiq MeaH A4euoto)




SUOWIWOYD BIPAWB{IM BIA  BUWIYSBYEN( A

'sanjaswayl mo Aays 1
swa)qold asneos ued Yoym
‘po0lq @Yyi Uyl 03 S3nJp
93B3 03 Sey os)e juaired ay

'saxoJ43s 01 3uipea] A)jerrusiod ‘s3010
PO0]q O 3S14 B S1 243y ‘}Meay Ayieay ‘ednjeu e se jjam
Se 3JoMm Jou op 0S]e Asy| ‘u013094ul pue no 3uipaslq
03 pes] ued Auadung ‘y3noyl ‘syS1d YM awod Saop 3]

‘Te1ow pue d013se]d JO apRW aJB ASY] asnedaq S1 S1Yy |
‘JJeay Jouop ® ueyj pajoafed aq o3 Ay ssa1 ade Asyl

J9A0DJ3J 03 dW1} SpPasu
1 J1 edYy J19Yl 3sad 03 uosJad ' mojje osje ued Aayl
"PUNO} 8¢ U®d Jeay Jouop e Nun Asesodwsal aue Aoyl
'9IN]1e) 1JBAY SBY OYM auoawos Joj Apoq syl punode
poo1q dwnd Jey3 S901A9P Jed1UBYIW 24 S]UBaY JRIOYIMY

JeaH ey uy

aseasiq MeaH Aseuolo)

L) BIPAWDIM BIA “BWOY 43S Ag

56

*J0]2 P0OO]q ® JO 3S14 dY3 0S]® S1 243y "SYS1d Ynm ‘Auaduns
Jolew saunbau 11 ‘Pajal4 aq 03 SaAJeA Byl 404 ‘Juejdsued)
1By 3]0yM B UBY] J21SBS 10] B S1 JUB]ASUBIT 9AJBA VY

"SOA]RA 1RIIUBYIDW P3]]€D ‘SSAJBA SpRW-URW -
's31d 4o surwny woJj ‘sanjeA 1801307014 -
'S9ABA Juswaoe|dad Jo sadA3 om] aue auay

"paoe)dad aq ued Aay3 ‘padewep Apeq
S1 aAeA ay3 41 Ajdadoud a3enos1o usyl jouurd pooiq
9Y] "Su0130a.1p Y3ogq Ul MO]} 01 P0OO]q 8yl 8SNed UEd
Yorym ‘padewep aq UeD 1JBaY dYJ Ul PUNOS SIAJBA YL

SanJe/\ JedH 1ed1ueyodsin

aseasiq MeaH A4euoto)




aseasiq MeaH Aseuolo)

57

'SU013094U1 03 duoJd 240w ag 03 uosJad ® asNed UBd Sy}
‘uo130afas Juanaud djay o3 s3nup uoissasddnsounwiwi
93e} 031 2ARY OS] 1M Juaied v ‘uo13osfed juanaid o3
JapJo u1 juaijed ay3 yojew 03 JOUOP B PUlj 0F JRIFUSSSD
S1 31 "9J1] 4193 9ABS 01 J9pJo Ul Jue|dSueS] 4BaY B 9ARY
03 Auessaoau aq Aew 11 padewep Aja4anas s1 1ueaYy ay3 4]

sjuejdsue.] }4eaH

aseasiq MeaH A4euoto)




Stents

Put the statements into the correct columns:
- Risk of a blood clot near the stent.

- Lowers the risk of a heart attack.

- Complications during surgery.

- Works for a long period of time.

- Recovery time is quite short.

« Risk of infection.

Positives Negatives
voe o ek ofal R i o
quite short.

Negatives: risk of a blood clot
near the stent; complications
during surgery; risk of infection.

Extension

Would you advise someone to have a stent fitted if they were at risk of
having a heart attack? Explain your answer.

Yes, if they are at risk of a heart attack, because the stent holds
the narrowed artery open so blood and oxygen flow freely again
and the risk of a heart attack is lowered, with a short recovery.
However there is a small risk of infection, blood clots and
complications during surgery, so the doctor and patient must

—ergrTese U
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MYP 3 Staying Alive Year 9

9SA 18a Revision notes

Make notes for each lesson. Each statement should be addressed.

Lesson 1 Nutrients

Name the different nutrients and their roles in the body.

Describe the function of each of the nutrients.

Identify the various sources of nutrients.

Discuss why the energy requirements for different individuals may be different.

Nutrients are carbohydrates, proteins, fats and oils,

vitamins, minerals, fibre and water. Each one has a role in

the body.

Carbohydrates release energy in respiration; proteins for growth and repair; fats for energy and
insulation; vitamins and minerals for health; fibre keeps the gut working; water is a solvent.
Carbohydrates: pasta, bread, potatoes. Protein: meat, fish, beans. Fats: olive oil, nuts. Vitamins: fruit and
vegetables. Minerals: milk/dairy. Fibre: wholemeal bread. Water: drinks.

Energy needs differ with age, sex, body size and activity: growing teenagers and

active people use more energy for growth and movement, so need more kilojoules.

Lesson 2 Food Tests

Use biochemical tests to identify the nutrients (starch, proteins, lipids, sugar) in food.
Starch: iodine turns blue-black. Protein: Biuret turns purple. Lipids: ethanol emulsion turns
cloudy white. Sugar: Benedict's turns green/yellow/red on heating.
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MYP 3 Staying Alive Year 9

| 3 Bal | di | defici i

o Describe what a balanced diet is.

e Outline the cause of deficiency diseases including scurwvy, rickets, Kwashiorkor, anaemia and vitamin
A deficiency.
A balanced diet contains all the nutrients the body needs in the correct proportions and the right amount
of energy: carbohydrates, proteins, fats, vitamins, minerals, fibre and water.
Scurvy - too little vitamin C. Rickets - too little vitamin D or calcium. Kwashiorkor - too little protein.
Anaemia - too little iron. Vitamin A deficiency - too little vitamin A (poor night vision).

L 1 The digesti !
o Name the organs in the digestive system and their function.
o Outline what each part of the digestive system does.

Organs: mouth, oesophagus (gullet), stomach, small intestine,
large intestine, rectum and anus, helped by the liver and
pancreas. They break food down, absorb nutrients and remove
waste.

Mouth: chewing and amylase. Oesophagus: peristalsis.
Stomach: churns food with acid and protease. Small

intestine: digests and absorbs nutrients. Large

intestine: absorbs water; rectum removes waste.
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| 5 Digesti l al :

Use physical model to explain the process of digestion.
Outline the absorption of nutrients in the small intestine.

A physical model (for example crushing a lump of food, or
a sieve) shows digestion: large insoluble food is broken
into small soluble molecules so that they can dissolve
and be absorbed.

The small intestine is long with a folded lining covered in
villi. The villi give a large surface area and contain
capillaries, so dissolved nutrients diffuse quickly into the
blood.

L 6 Breathi | lung dissecti

Name the different parts of the breathing system and their function.

Identify different parts of the breathing system during lung dissection.

Parts of the breathing system: nose, trachea (windpipe), bronchi,
bronchioles, alveoli in the lungs, ribs, intercostal muscles and
diaphragm. They carry air into the lungs for gas exchange.

In the dissection identify the trachea with its rings of cartilage, the two
bronchi, the spongy lung tissue, the bronchioles, the alveoli and the
diaphragm.

Year 9
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Lesson 7 Breathing and gas exchange

e® Describe the role of muscle contraction and relaxation during inhalation and exhalation.

e Define diffusion.

e Describe the movement of oxygen and carbon dioxide between the alveoli and blood capillaries
during gas exchange.

e Describe the adaptation of the alveoli for efficient gas exchange.
Inhalation: the diaphragm contracts and flattens and the ribs move up and out, so chest

volume rises, pressure falls and air enters. Exhalation: these muscles relax, volume falls, air
is pushed out.

Diffusion is the movement of particles from an area of higher concentration to an area of lower
concentration (down a concentration gradient). It is passive - no energy is needed.

Oxygen diffuses from the air in the alveoli (high concentration) into the blood (low concentration).
Carbon dioxide diffuses the other way, out of the blood into the air in the alveoli.

Many alveoli give a large surface area; the alveoli and capillary
walls are one cell thick (short diffusion distance); a rich blood supply
keeps the concentration gradient steep.

Lesson 8 Aerobic respiration

e State that respiration is one of the characteristics of living things.
e Outline that respiration is a chemical reaction which releases energy from food, and takes place in
the cells.
e State the word equation for aerobic respiration. glucose + oxygen - carbon dioxide + water (+ energy)
o Outline how the presence of carbon dioxide can be tested using limewater and sodium hydrogen
carbonate indicator.
Respiration is one of the characteristics of living things - all living
organisms respire.

Respiration is a chemical reaction (a series of reactions) that releases energy from food such as
glucose. It takes place in the cells of all living organisms.

Bubble the gas through limewater: it turns from clear to cloudy/milky. With sodium hydrogen carbonate
indicator, carbon dioxide turns the indicator from red to yellow.
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| 9 A bi — | .

State what anaerobic respiration in human is.

Describe the difference between aerobic and anaerobic respiration.
Explain the importance of anaerobic respiration during exercise.
Explain muscle fatigue and oxygen debt.

Anaerobic respiration in humans is the breakdown of glucose without oxygen. It releases a small amount
of energy and produces lactic acid.

Aerobic uses oxygen and releases much energy, producing carbon

dioxide and water. Anaerobic does not use oxygen, releases less

energy and makes lactic acid (humans) or alcohol (yeast).

During exercise the muscles need more energy than the oxygen

supply can provide, so anaerobic respiration releases extra energy

and the muscles keep working.

Muscle fatigue is caused by the build-up of lactic acid in the muscles, making them ache and contract
less. Oxygen debt is the extra oxygen needed afterwards to break down the lactic acid.

Lesson 10 Circulatory system and blood vessels

Outline the function of the circulatory system and the parts that make up the system.
Outline the structure and function of arteries, veins and capillaries.
Introduce the structure of the heart.

The circulatory system carries oxygen, glucose, digested food and carbon dioxide around

the body. It is made of the heart, blood and blood vessels (arteries, veins, capillaries).

Arteries: thick muscular walls, blood away from the heart at high

pressure. Veins: thinner walls, valves, blood back to the heart at low

pressure. Capillaries: one cell thick walls for exchange.

The heart has four chambers: right atrium and right ventricle (pump blood to the lungs) and left atrium
and left ventricle (pump blood around the body). Valves prevent backflow.
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I 11H i .

o Name the different parts of the heart.

e Describe how blood is pumped out of the heart.

e |dentify the structure of the heart during dissection.
Right atrium, right ventricle, left atrium, left ventricle, vena cava, pulmonary artery, pulmonary vein, aorta,
valves and the septum.
Blood enters the right atrium from the vena cava,; the right ventricle pumps it to the lungs. The left
ventricle pumps blood from the left atrium through the aorta to the body.

Identify the atria, the ventricles, the thick muscular wall
of the left ventricle, the septum, the valves and the
main vessels (aorta, pulmonary artery, vena cava,
pulmonary vein).

e Plan an experiment to investigate the effect of exercise on heart rate with full consideration to

safety, reliability and accuracy.
Rest and record resting pulse; exercise for a set time; record pulse immediately after and each
minute until normal; repeat 3 times and average. Control the person and exercise; stop if dizzy.

Lesson 13 Criteria B & C investigation — the effect of exercise on heart rate (data collection)

® Collect a meaningful number and range of data.
Collect readings at several exercise times or intensities (for example 0, 1, 2, 3, 4 minutes) with at least 3
repeats at each point, so the data are reliable and show a clear trend.
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Analyse data by calculating means and rates, plot graphs to identify patterns and trends that can be
explained Biologically.

Work out the mean heart rate at each time and the rate of change (beats per minute). Plot heart rate (y)
against exercise time (x): heart rate rises quickly then levels off.

Lesson 15 Criteria B & C investigation — the effect of exercise on heart rate (conclusion and evaluation)

Use Biological knowledge and understanding to explain results.

Evaluate the flaws in collecting experimental data and suggest improvements to experimental
techniques.

Exercise makes muscles respire faster so they need more oxygen

and glucose and produce more carbon dioxide; the heart beats

faster to deliver oxygen and remove carbon dioxide.

Flaws: one person only, few repeats, pulse counted briefly, exercise not standardised.
Improvements: test more people, average repeats, count for a full minute, use a timer, keep
exercise identical.

Lesson 16 — 17 Disorders of the digestive, respiratory and circulatory system (Science journal)

Produce an article for the Island School Science Journal on diseases related to the digestive,
respiratory and circulatory systems.

Article on coronary heart disease and high-fat diets (circulatory), asthma, lung cancer and
smoking (respiratory), ulcers or bowel cancer (digestive): causes, symptoms, treatment,
prevention.
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Year 9

9SA 18b Respiration, Digestion and the Circulatory
Systems — Summary Sheets

Digestion

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.

Substance needed | Examples Why it’s needed Good sources
Grbotydiate SBIFEnSugars | RSP GRRHINI SN B ASRERRYY | RiNta LB RO 5t0es
sugars energy
Pr6t8in meat, fish, e99s | for growth and repair et BN ESish
FaEs AN Gils gﬁ@é’ibi?”imm For our immune system and | WS Riatceeed@iyigraucts
Animal fat healthy skin and hair products
\itdiiins Vieamifr C fBRESHh it ahrdegdign ey anges
contain a lot of vitamin C
oranges contain a lot vitamin
C
PHIREYSls A RS h fruits, vegetables and dairy
products — milk contains a lot
of calcium
fibre wholemeal for health; helps to keep our | WREIER7 &% Ead
bread, cereals, | . .
fruit and intestines clean stop them
vegetables getting blocked up
(constipation)
\Kier water ffgrhﬁ%lg?twa\;%téﬁwmportant drinks, fruit and vegetables

tin the
SanVr?grtlg nt so?vgnt in the

body

e We can do tests to find out which substances are in foods. For example, starch makes
iodine solution go a blue—black colour. If a food contains fats it leaves a greasy mark when
rubbed on paper. Sugars can be tested by adding Benedict’s solution. If this goes
green/yellow/red then glucose is present.

e Nutrition information labels on foods tell us what the food contains. The labels also tell us
how much chemical energy is stored in the food. The amount of energy is measured in
kilojoules (kJ).

e Eating too much of some foods can cause problems. Too much fat may cause heart disease.

e To make use of 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. The
organs of the digestive system help us digest food.

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

enzyme <:> <:>

— 0 S <<::>> Oy —* absorbed

NG

large carbohydrate

Putting food in the
mouth is called feeding
or ingestion. The teeth
grind up the foodand ——
mix it with a digestive
juice called saliva.
Digestive juices contain
enzymes.

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

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

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

In the small intestine more
digestive juices are added.
Carbohydrates are digested into
sugars. Sugars and amino acids
are small and so can be taken
into the blood stream in the
small intestine. The food
substances are absorbed.

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

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.

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

blood <]

vessels

- Diagram of the digestive system should be labelled: mouth, oesophagus, stomach, small intestine, large
intestine, rectum/anus, liver and pancreas.

The digested food substances are carried around the body in the blood. The blood travels through
blood vessels. Arteries carry blood away from the heart and veins carry blood towards the heart.
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.

- Diagram of a villus and of blood vessels: artery (thick wall, away from heart), vein (valves, back to heart) and
capillary (one cell thick, for exchange).
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Cells need food substances to:

o release energy
o make new substances.

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

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.

Respiration normally requires oxygen and so it is called aerobic (with air) respiration. It is a series
of chemical reactions which can be summarised in a word equation:

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 so we can either miss it out of the equation or put it in
brackets.

Glucose is supplied by the digestion of carbohydrates. It is carried around the body dissolved in the
plasma of the blood. The blood travels through blood vessels and is pumped by the heart. The
heart and the blood vessels form the circulatory system.

capillaries in lungs =0y

P &  — _4; — — _ blood from

[‘ SRS
N

the lungs

blood to blood to the
the lungs rest of the body
bloto dff]gOl'él lcllelé::\l;trlbers
rest of body

—

~— left side

Val . 1 of heart
alves sto

e blood? — |

flowing in the

wrong direction.

~right side
of heart

=

capillaries in small —
intestine

capillaries in other == == capillaries in leg
parts of the body

- Diagram summarises aerobic respiration: glucose + oxygen - carbon

dioxide + water (+ energy). Energy is used to move, grow and

make new substances.
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The oxygen is absorbed from the air by the lungs. The lungs are part of the breathing system.

trachea
(windpipe)

A

flowing blood

air sac

Each air sac contains 3
a number of tiny
pockets called alveoli
(singular = alveolus).

capillaries

(plural = bronchi)
- Diagram of the breathing system to label: nasal cavity, trachea, bronchi, bronchioles, alveoli, lungs, ribs and diaphragm.

The alveoli give the lungs a large surface area so that 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.
Tissue fluid contains oxygen and glucose. The cells take the oxygen and glucose that they need
from the tissue fluid and put the carbon dioxide that is produced back into the tissue fluid. The
tissue fluid soaks back into other capillaries and the carbon dioxide dissolves in the blood plasma.

carbon dioxide

]
dissolve in the o l N
tissue fluid and Tespirays
go back into l, / N

the blood in
another capillary.

<i/\/aste products, like and glucose

the oxygen and food that they

Cells around the body take
U need from the tissue fluid.

In the lungs the dissolved carbon dioxide diffuses out of the blood and into the air in the lungs.
That is why we breathe out (exhale) more carbon dioxide than we breathe in (inhale). The carbon
dioxide is excreted by the lungs. Carbon dioxide can be tested for by using limewater which turns
from clear to cloudy. Oxygen diffusing into the blood and carbon dioxide diffusing out of the blood

is called gas exchange.
- Diagram of an alveolus next to a capillary: oxygen diffuses from the air into the blood, carbon dioxide diffuses from the blood into the air.
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Composition of inhaled and exhaled air.

Inhaled air Exhaled air
nitrogen 9&gtrogen gas 78% 78% 78% 78%
OXygen gaspxygen gas 21% 21% 16% 16%
carbon eKeR idxide gas 0.03% 0.03% 4% 4%
water vapQiiter vapour variable variable more more

When you exercise, your breathing rate (humber 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.

In some diseases or when there is little air (e.g. at the top of a mountain) the body cannot get

enough oxygen. People in these situations often feel short of breath and tired. If too little oxygen
gets to cells, the cells cannot release energy from food and so they die.
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9SA 18c Respiration and Circulation
Summary Cards

1 Label or cut out the statements and sort them into true and false sets.

2 Read the true statements and arrange them into a sensible order to produce two lists of
summary statements. One list should be about respiration and the other about circulation.

3 Write out the statements onto flash cards or a concept map. This should help your revision
notes.

Link the statements to the MYP concepts for this unit:

KEY CONCEPT - Systems
RELATED CONCEPTS - Interactions and Consequences

True set: capillaries are small blood vessels; tissue fluid carries substances;
respiration uses glucose and oxygen and releases energy; blood is pumped by

Copy th«'_t@lf«*_sg?e%re.tﬁ_ts\f 0%'{3? R _S_cp_r g_%nc_ept_ 20 209 Ink e o the Koy Coneept Systems a0d he related coneepts Ieractions 2nd conseguences._
Téapillaries are very small blood vessels + Respiration produces glucose :
: Respiration produces water. Capillaries are very small electrical wires :

' Blood flows backwards and forwards in the
blood vessels.

capillaries to tissues in a liquid called tissue
‘Fﬂmil respiration uses glucose and produces carbon di'oxide and water; it does not produce glucose.

Pm]é)od is pumped around the body by the heart. | Respiration releases energy. True
FARIROIIRNSI AR o e epravolGTRYBHOBGh SRS Tue ;
E Veins carry blood back to the heart from the ! Cells die when someone gets frostbite. :
' body. + Frostbite is caused by too little oxygen
L S '_ reaching thecells. ... 5

: Arteries carry blood back to the heart from the ! Respiration uses water.
Fh@d}’resplratlon produces water and uses oxygen and gldcose

+ Anaerobic respiration means respiring without ! Resplratlon produces carbon dioxide.
:‘Fméﬁg%lterles carry blood away from the heart; it is the-vems that carry blood back from the body.

+ Glucose is transported around the body in + Respiration uses oxygen.  True
Fﬁﬂ@efcba%n dioxide is carried around the body dISSONEd in the blood plasma, not on white blood cells.

+ Oxygen is transported around the body by red : Respiration occurs in all living cells. ~ True

thleodcells 5

' The left side of the heart pumps blood to the Capillaries have very thick walls.
F&l%&glpﬁaseséwmmﬂamIaromm@erhélbw;odlmm@dtﬂnme bsodiffiiasrido and out of the blood.

+ Glucose is transported around the body : Carbon dioxide is carried around the body
:Lmj@solved in the plasma. dissolved in the blood plasma.

: The left s1de of the heart is blgger than the . Respiration produces oxygen.
RS QIR A oo mdmdgmeduvfggr not oxygen.

Resp|rat|on. all cells respire; uses glucose and oxygen, makes carbon dioxide and water; releases
energy. Circulation: heart pumps blood; arteries away; capillaries exchange; veins return.
False - capillaries are very small blood vessels, not electrical wires.
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False - respiration uses oxygen and glucose and produces
carbon dioxide, so it does not use carbon dioxide.
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9SA 18: Practice Questions

Q1. Carbohydrate, fat and protein are three types of nutrient.

()

Give the names of two other types of nutrient needed for a balanced diet.

1. B = Y o o ] o S P P
2. F 12 o o o TR TR T LT L E Ty
2 marks

A balanced diet contains a variety of foods. Some food groups are shown in the table.
They are labelled A to D.

percentage of each
substance in the dry mass
food group example |carbohydrate| fat | protein

% %a %

liver 5 23 72

A ok beef 2 45 | 53
cod 21 26 53

: milk 42 33 25

B d?cgucts ice-cream 55 34 11
P yoghurt 68 11 21
peanuts 9 58 33

C nuts almonds 5 68 27
coconut i) 83 9

D cereals and :;:_iat gg % 1?
vegetables potatoes 90 1 9

Which food group contains the highest percentage of the nutrient used by the body for
growth and repair?

Tick the correct box. The food group with the highest protein percentage - the protein-rich group (meat, fish, eggs, cheese, milk).

A B - o

1 mark

Fibre is not digested but helps the digestion process.
Which food group contains the most fibre?

Tick the correct boX. The food group with the highest fibre percentage (vegetables, wholemeal bread, cereal, beans).

i B i O
1 mark
Use the information in the table to suggest why milk is better for babies than ice-cream.
Milk- contains -moere protein (and caleium)-than {Ge-eread s - - r e
Babies need-protein-for- growdh: and-repair:- so-milk-is- better for them:- e 1 mark
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(e) 100 g of dried coconut has more energy stored in it than an equal mass of dried potato.
Give the reason for this.
Dried coconut-contains more- fat-thar dried- PO e er e

fat-stores-more-energy- per-gram than- carbehydrate; -se- coconut-has maere-energy.
1 mark
Maximum 6 marks

Q2. The drawing shows part of an organ system.

(@) Which organ system is it part of?

Tick the correct box.

circulatory system reproductive system

digestive system \/ respiratory system

1 mark
(b)  Where is this part of the organ system found in the body?

Tick one box. |n the abdomen - in the lower part of the body, below the stomach (the small intestine).

1 mark
Maximum 2 marks
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Q3. The information below was taken from the label of a can of baked beans in tomato sauce.

()

nutritional information list of ingredients

100g provides:
energy 406 kJ haricot beans, tomato purée,
protein 54¢g water, sugar, modified starch,
total carbohydrate 176 g salt, paprika, onion powder,
sugar 6.0g herb extracts, spices
fat 04g
fibre 374g

A healthy diet contains a number of groups of substances. The nutritional information lists

some of these.

Give one group of substances, needed for a healthy diet, which is missing from the

nutritional information.

B = o o o T P

1 mark

(i)  Which food, shown in the list of ingredients, provides the most protein in this can?

(i)  Give one reason why we need protein in our diet.

proteir is-needed:-for-growth- and repair- of-cells -and HssUes -+ e

(i)  Name one food, shown in the list of ingredients, which provides fibre.

(i)  Why is fibre needed for a balanced diet?

Fibre-adds-bulk-te-the food and-helps-# pass Hirough-the gut -

s0-it prevents constipation- and-keeps-the digestive -system healthy------------

Practice Questions Page 3

1 mark

1 mark

1 mark

1 mark
Maximum 5 marks
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Q4. The following are important parts of a balanced diet.
carbohydrates
proteins
fats
vitamins
water
A pupil has a sweet, juicy orange to eat.
(@) Complete the following sentences using words from the list above.

(i)  Anorange is a good source of

Gapbo.hydpat.e.s ....... and VNG v rrrererernsas

(i)  Anorange is a poor source of

protei.r.].s ................ and falG rerreerrarrireranann.

(b) Give the names of two parts of a balanced diet which are not shown in the
list above.

(c) Inorder to obtain the nutrients, food must be chewed Give two reasons why it

is important to chew food.

s0-the enzymes (m. sal 'Na). can .d.igest the-food-faster- - rvrrrrrrriiiiii

2. GChewing mixes-the food with- saliva; which- contains-amylase ...

and-makes -the food-soft enough to- swallow- eas.”y ...........................................

Practice Questions Page 4

2 marks

2 marks

1 marks
Maximum 8 marks
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Q5. Sally investigated how the human body digests and absorbs starch. She used saliva to digest the

starch.

To model digestion she used special bags made from a semi-permeable membrane. These

bags have lots of very small holes. Sally sets up the equipment as shown below. There is one
special bag in each beaker.

10 o
of starch
+
10 crre 10 e
10 o _
of saliva af starch of saliva
bag 250 o 250 cre 950 orre
water water water

beaker A

beaker B

She keeps the water in the beakers at 37°C.

After 20 minutes, Sally tested the contents of each beaker and bag for starch and sugar.
The table below shows Sally’s results.

beaker C

Was starch found| Was sugar found [Was starch found| Was sugar found
in the bag? in the bag? in the water? in the water?
beaker A no v yes v no 1% yes o
beaker B yes e no 5 no 5 no 5
beaker C no x no 5 no 5 no 5

(@) Suggest why Sally kept the water at 37°C.

37-degrees ¢ is bedy- temperature, the: optimum-temperature: for the- amylase in-saliva-te-work fastest

1 mark
(b) (i) Explain why sugar was found in the bag in beaker A.
Saliva contains-amylase, which-digests the- stareh- in-the bag-inte sugar---
1 mark
(i)  Starch was not found in the water outside the bag in any beaker.
Suggest why.
Starch-moelecules-are-too large-to-pass-through: the-tiny- holes-in the membrane
1 mark
(¢) Whydid Sally set up beaker C? Tick the correct box.
for a fair test for accuracy
for reliability for a control \/
1 mark
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(d)

(e)

Sally used diagrams to show what happened in her investigation.

Key: O starch D sugar : wall of bag

P Q R S

o %
® N

bhag | water bag | water hag

o o | |
OO OI o |
| |
o (e e ° %, o
|
|

S e o

|
water hag | water

Use the diagrams above to answer the following questions.
(i)  Which diagram shows the results of beaker B? Write the letter.

A et et e et eaas
1 mark

(i)  Which diagram shows the results of beaker A? Write the letter.

1 mark

What does saliva contain that causes starch to change in beaker A?

amy|.a.se .(an .e.r.].zyme.} .....................................................................................
1 mark

Sally chewed a piece of bread for 5 minutes without swallowing.
What would she notice about the taste of the bread after chewing for 5 minutes?
Use Sally’s results to help you.

it-would taste-sweet; because the-amylase digests- the-starch-ite- sugar-----------
1 mark
maximum 8 marks
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Q6. When people exercise, the volume of blood per minute needed to supply different parts of the
body changes. This is shown in the bar chart below.

()

()

&

1200 Key
1000 I:‘ hefore exercise
. during exercise
800
volume
of blood
supplied gO0
per minute
)
(em?) 400

QDE—- th

heart muscles  digestive skin brain
system
part of the body

Explain why muscles need more blood during exercise. Give three reasons.
Museles respire-faster- during -exercise;-so they-need more-oxygen-and glucose
s0-moere blood is-delivered to fhe-muscles {6- supply these: -« e
More-carbon-dioxide-is produced: By -the feSPIHg MUSEIES -+ -+ rrrrs i,
s50-moere blood is-needed:to-carry: the-carbon dioxide-away - - -,

More heat-is-produced;-and blood-carries this heat away-to keep body- termperature constant

Look at the bar chart.
Suggest why you should not go for a long run just after eating a meal.

After-a-meal blood is-needed: by the: digestive -system: te-absorl the-food----------

s0-less-bleed-(and -exygen) reaches the- museles; which- could- catise- crarp -

Why is it important that the blood supply to the brain stays constant?
Brain-cells-need- a-constant-supply: of oxygen-and -glucose- for-respiation:---------

if-the supply-falls-the-brain- cells-carnot-respire- and-may- be-damaged- (fairting)-

3 marks

1 mark

1 mark

maximum 5 marks
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Q7. In 2007, a new law came in to stop people smoking in public buildings.

(@) Smoking can be very harmful.
Which three problems can be caused by smoking? Tick the three correct boxes.

being out of
breath easily \/ lung cancer \/
being overweight food poisoning
heart disease \/
2 marks
(b) Some scientists investigate ‘passive smoking’. Passive smoking is when people breathe
in smoke from other people’s cigarettes.
They checked the health of three groups of people.
group A group B group C
non-smokers non-smokers smokers
who spend ne time who spend time who spend time
in smaoky places in smoky places in smoky places
()  Which group of people breathe in the least cigarette smoke?
Tick the correct box.
group A group B group C
1 mark
(i)  Which two groups will help scientists find out the effects of passive smoking?
Tick the two correct boxes.
group A group B group C
1 mark
(c) Peoplein group B are likely to have similar health problems to people in group C.
Explain why.
People-in-group-B-breathe in-other-people's-cigaretie-Srake -,
s0-they-take in-the -same-harmful- substances: (tar;- nicetine; carbon-menoexide) as group C 1 §
mar
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(d) Four scientists investigated passive smoking. The table below shows the number of
people each scientist studied from each group.

scientist group A group B group C
David 289 3 18
Olga 8 6 11

«/ Peter 402 399 403
Mary 15 210 511

Which scientist is likely to get the most reliable results?

Tick the correct box.

Olga

Mary

1 mark
maximum 6 marks

Q8. The word equation below represents a process taking place in the cells of the human body.

(i)

glucose + oxygen — carbon dioxide + water

What process does this word equation represent?

(.espir.at.i@n ............................................................................................................

1 mark

As a result of this process, the proportions of oxygen and carbon dioxide in
air breathed in and air breathed out change.

Which one of the statements below is true? Tick the correct box.

Alr breathed out has less carbon dioxide
and more oxygen than air breathed in.

Alr breathed out has less carbon dioxide
and less axygen than air breathed in.

Alr breathed out has maore carbon dioxide
and less oxygen than air breathed in.

Alr breathed out has more carbon dioxide
and more oxygen than air breathed in.

Practice Questions Page 9

less oxygen than air breathed in.

The true statement: air breathed out contains more carbon dioxide and

1 mark
maximum 2 marks
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Q9. (a) Carbon monoxide, nicotine and tar get into the lungs when a person smokes.

Draw a line from each substance to the effect of the substance on the body.
Draw only three lines.

substance effect of the substance

causes addiction to
smoking

carbon monoxide

causes influenza (flu)

nicotine

CallseES Iung cancer

tar

causes red blood cells
to carry less oxygen

3 marks

(b) The coronary arteries carry blood to the heart muscle.
The drawing below shows the heart and coronary arteries.

coronary

(i)  Diagram 1 shows a section through a coronary artery.

direction of blood —»
o ¢ Qe 0 _ O 0 © o
oo GOBQ & - D
o 2”0V S 0 ©

red blood cell

diagram 1
- Lines: carbon monoxide -> reduces the oxygen carried by the blood; nicotine ->
addictive / increases heart rate; tar -> causes lung cancer.

- Diagram 1: section through a healthy coronary artery - wide
lumen, no fatty deposits.
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Smoking can cause damage to the coronary artery.
Diagram 2 shows a section through part of a damaged artery.

direction of blood —

N

red blood cell blood clot
diagram 2
not to scale

Look at diagram 2. A blood clot has formed.

Give one other change in the coronary artery.

Fatty -deposits: (cholesterol)-have- butt- up-irside the-artery-wall- - -oeeee

s0-the lumen (the- hole inside He-artery) 1S NaFFGWRE: -+ e
1 mark

Respiration takes place in the muscle cells of the heart.

Explain why a blood clot in the coronary artery prevents these cells
respiring normally.

The-blood: clot blocks-the COTONARY -BFERIY +rr e rrrrrr e
50-bloed-cannot-carry oxygen and-ghucose to- the-heart muscle-cells:-------
s0-the musele-cells-cannot-carry: QUt-aerobiC-FeSPIAtion -+ -

and.the.y. releage.]es.s.energy.’..sg.the .Ge“.s.may GHE e e v
2 marks
maximum 6 marks
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Q10. Read the magazine cutting about research into heart disease.

More heart disease in older women.

Heart disease amongst British women in the 60-79 age group is
more common than previous research suggested. A recent study of
4,286 British women in that age group indicated that one in five
showed signs of heart disease.

After reading the magazine cutting, pupils wrote the ideas below. Decide if each idea is supported by
information in the cutting. Tick the correct box. Use the information in the cutting as evidence to justify
your decision in the third column.

Is the idea supported by Use the information in the
Idea evidence? magazine cutting as evidence
Tick the correct box. to justify your decision
One in five of all British Yes No No The study only looked at British women

aged 60-79, not all British females.

females show signs of
heart disease.

Earlier treatment for heart No The cutting only says heart disease is
disease must have been Yes No more common than previously thought,
more effective than modern not that treatment was more effective.
medicines.

Yes One in five women aged 60-79 showed
signs, so four out of five (4/5) showed
none.

Four out of five British
women in the 60-79 age Yes No
group showed no signs of
heart disease.

maximum 3 marks
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Island School MYP 3 Staying Alive Year 9

Q11. Joanne measured the volume of air she breathed in and out of her lungs. She used the
machine shown in the photograph below.

The graphs represent the volume of air Joanne breathed in and out with each breath before
and during exercise.

hefore exercise during exercise

2000

2000
volume of | 4

o oo oo L AL

Todal L -/

= 1] =
a 0 a 5] 10
time (seconds) time (seconds)

S ——
S
et

(@) During exercise Joanne breathed more air in and out of her lungs than before exercising.

()  How much more air did Joanne breathe in with each breath during exercise?

3
* 1000 (duringexercise %e minus before-exercise volume, read from the graphs)

1 mark
(i)  Explain fully why Joanne needed to breathe in more air during exercise.
During- exereise the- museles respire-mere guickly-to release -more-energy
s0-they-need more- oxygen;-taken-in-from the-air-she-breathes in- -+
and-they-produee- more-carbon: dioxide;-which must-be removee -«
so0-she-must breathe-ir and-out-alarger- velume -of @if- .-
3 marks
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As Joanne exercised, the volume of air she breathed in and out increased.
Give one other way Joanne’s breathing changed during exercise.

She-breathed more- quickly: - her-breathing rate-increased .- eerreeenns

and-her-breaths-were- deepe.r. .................................................................

1 mark
How does the graph show this other change?
‘Fhe-peaks-on the- graph-are -closer together duriig eXereiSe: -« - e
50-the ime -betweern Cach Breath- \WaS SHOFEF -« «-««crarerrmrrrarrrrarrearrenaaeenns
1 mark

maximum 6 marks
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Appendix - answers with no space on the original page

These belong to the printed question on the page shown.

pl2: Keep it away from flames and heat, do not use a naked flame, and work in a well-ventilated room.

p35: Labels on the pictures: left = capillary (narrow, one cell thick); middle = vein (wide lumen, thin wall); right = artery
(narrow lumen, thick muscular wall).

p39: Analyze: break down in order to bring out the essential elements or structure; identify parts and relationships and
interpret information to reach conclusions.

p59: Blood flows in the correct direction again so it circulates properly; it is a much easier operation than a whole
heart transplant; mechanical valves last a long time.

p59: A mechanical device made of plastic and metal that pumps blood around the body for a person whose heart is
failing.
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