D | Mayow’s experiment

. W o 0
Today we know that cells use oxyqer@p release the energy

stored in a type of sugar ¢ |ed ic6se, W”gVéJfqucose’?
from digestind carbohydrat our food\The release of
energy oceurs in a series oWuons called aerobic |
resplratlonjégmbig means Eeguiring air)j W ka ?9 \
kesylrat&on happens in all parts of our bodles)and some of \

he feleased energy’keeps our bodle We can sum up

erobic respiration as follows: 'V‘\P”’ NCe o ?A}T P>'

oxygen + glucose =~ —» carbon dioxide + water f 4 gmg

= ~ x

" du |
|
|

reactants o\ {Jfo\ products
_ 205, \Q & /‘S
The word equatlon for the combustlon burnln

@of glucose

Beaker X contains peas.that are starting to grow. BeakerY
contains boiled peas. In which beaker will:

a| the temperature rise? Explain your reasoning.

b| carbon dioxide be made? Explain your reasoning.

"a| Suggest how aerobic respiration is like burning.

b| Suggest one way in which aerobic respwatnon and
burning are different.

‘rite out the word equation for aerobic respirati
S

uggest one way in which this is a good model for
respiration and one way in which it is a poor one.
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W S EXCHANGED INTHE LUNGS?

into fires /but Mayow sealed A | Mayow ysed :m
his 4 form an air-tight understandm'g o
hamber inside) @ pressure in his mode|

glass window
X put into bellows

| NI1™ (¢ ™

pig’s bI dder (acts

like a balloon)
4 Air can only go into
and out of the bladde

Z Air pressure inside bellows phere pushes air into bladde 3

is reduced, becoming less
than atmospheric pressure

through this tube. ¢ outside bellows.——

" e heluee Dhom

is when muscles between the ribs and in the

diaphragni change the size of the lungs. The movement of / P /_\ LTJ‘%L“%S—bﬂ?‘
airinto-and-outoftheTungs is called|¢entilation Diagram B (/' | fhe lungs is ) | Tand’attached tofx

1=

1
o : = |
- S A " # 0 (EE= i n pulling @
~shows howinhalation (breathing in) happens. During reduced.s0 & =\ ( Znd ou U_ = f
xhalation (breathing out), the reverse occurs. Bfisifui_{ L7 N\ = :
n What do the bellows and bladder in Mayow's model represent? / e — \
n What do muscles in the diaphragm do to cause inhalation? / {» ;
(&7
. [\ {f+/
n Write three labels that could be added to the last drawing in [ ¥ -
diagram A, explaining why air leaves the bladder when the - & . v
bellows are closed, ~Ihemuscles in the -
e S " < dia
oo TN I\

moving it downwards.

L
To work well, the Tungs need to be IeanZSome cLe'ﬁs inthe

tubes in the lungs produce a W alled s)It traps

: ,Q\d"ﬁff““ and microorganisms. Tiny hairs on o\her cells, called C | Ciliated epithelial cells help to keep
o the gU“et the IungS clean. : :

\i oo cilia, sweep the mucus out of the lungs and in
- where it can be swallowed. ‘

The chemicgls and heat in cigarette smoke
working, Mucus then collects in the Iuﬁgs. )

I

f n How are cells in the gas exchange systg
- keep the lungs clean?

A

ilia!ed epithel?,?/l g

S

_mucus-producing cell
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mmm‘nvj 09 ))“
In.the lun g_s,son\we(lf the oxy_gm( rom the air enters the

blood. At the same time, some of the carbon dioxide in the
blood plasma enters the air in the Iungs This swapping o

jases Sis scalled ga gas exchan' e

movement of particles from a pla e where,lleraaraa IQL

of them toa place where s there arelfewer of the

u What happens during gas eychange in the lungs?/

n/fﬂ What is diffusion?
b| What causes some oxygen molecules to move into
the blood and other molecules to move out of it?

\A—/"LU\ % .
The lungs are adapted for gas excbgnge_ y having about

700 million little pockets ed alve ounce

\lal-vee-O-lee’). JThis gives the lungs a Iarge surface area.)
Thelargerthe surface area, the faster diffusion occurs,

The alveoli have walls that are only one cell thick. The blood. HCW -

capillaries surrounding them also have thin waIIs7These
thin walls mean that diffusion happens mor_e_q_l_u_c,kly._.__s

P e
J_/ ﬁ: 2 L v

bronchus trachea smallest

(the trachea  (windpipe) tubes blood from
divides into heart
two bronchi) Each air sac

\ contains a

number of tiny

In order, list the organs throuil h air passes

when we inhale. (1) o/ ( S
Explain what effect a decrease in lung surface area

would have on thg speed of gas exchange.
Tne: i aien el Bere%)s we
Explam why gas exchange can be reduced in

smokers.

> blood overall movement
backto oOf carbon dioxide ™,

heart

G

29

gas e CL\W@
- bk)Od in  capillaries I air in lurfgs

Oxygen malecules

Carbon dioxid
move randomly. There

molecules may
oml e are are more in the air and

more int the blood and so 50 a lot end up in the

a lot end up in the air. blood.
carbon dioxide
S —— . PP o5, 5772 YTy *’*"*—"W\

overall movement

D | Gas exchange happens by

diffusion.

overall movement
of oxygen

to the h
pockets called N ‘i\ &> toobgguiigd
alveoli (singular ~ ) @ around the bod
is alveolus). plasma-__ ._‘.‘\
< >
3
°
e —
—
\( OV\L)'/\:\U\QB . . L D ‘ \\
- network of capillaries red blood cell
— -
an air sac an alveolus

————— ey

[ | g BN _
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ANAEROBI

( ‘7‘“41 - \ -

~*‘T\ S g [T 1 'T:j ’,\rﬂ‘“—j
( ™ ; i (..““-“\}‘ —d H =7-WR|[

— A -y LN a

oV DOES ANAEROBIC RESPIRATION OCCUR?

A

<

§ Ifyou hold your breath, the amount of carbon dioxide in
' your blood plasma increases. If it reaches a certain level,
k_ your brain causes breathing to occur. This is wh

hold your breath for too long; although people can train

themselves to hold their breath for longer times.

3 SR

: C DL‘—H&O 17
y n What substances does aerobic respiration produce?

| n Explain why the competitors in photo A remain
motionless. T3 sqve O‘I// cove 6”6? |

-

.-:\

S, _ ; 4
. . . I : . J
Oxygen is stored|by haemoglobin in rg\c’i blood cells, so A|Thisisa breath-holding

can be carried around your body. Your Mtiscle cells can a television show. In 200 . e
also store some oxygen. Aﬂﬁhﬂdﬁwau&ﬁti&alhm broke the world record by ho
long time, you breathe faste?,to get rid of,g e extra carbon normal air for 11 minutes 35,
dioxide in your blood and to replace the oxygen used up
from your blood and muscles.

e B @S Ba g — g

EE&@W @i
——— e — - ,

I During aerobic exercise yourto:

“continuously gets enough oxg
t € oxygen beingus:
o [0 o
contracting muscle cells. Youc
aerobic exerci Ea
for long periods of time.

|

During strenuous exercise, 0‘)9;
faster thanitis replaced.Whe“t =

. tad . it
anaerobic respiration oCUS™

g b
cytoplasm of your muscle cell~sagrs
need oxygen. We can summ*
respiration in humans as:
e — Jacticd”

glucos

B | Underwater hockey players rely on anaerobic respiration to
swim fast suddenly without breathing,

L Cf (&5 ’,\r‘..,“n\ ( .l A\ YA ¢ )

/1//,"‘»91:’ ¢ “f 7w \ V[ = VY i P YN

" s Lo s e '*,f,‘\\vv cotY valdl .
{-0 € J A

yepar

o fon §i (4 J | v ‘
Ponpes Oiofiw% A C | Taking breaths slows swimmers down.
e ;\,\p N Sensi 4 In short sprint events competitors aniy |
g o once ontwice and some doinot
50
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Anaerobic respiration does not h_wmmm

as much energy from o_:no@ aerobic n What processes use up glucose in underwater hockey .|
respiration. Anaerobic respation also players as they sprint for the puck? Ana 'C. €D

causes muscles to get tired more quick|

B~

a| Suggest why sprint swimming is an anaerobic exercise.

than aerobic qmmw:mzo:. However, b| Why can't a swimmer sprint for a long time? {
anaerobic respiration allows animals ! 1‘\218 a paragraph to compare aerobic and anaerobic =
to move suddenly and very quickly (for -|— respiration, Use a taple gf similarities and djfferences to plan

example, to sprint away from a predator your paragraph, s\ﬂ. Sour” nole Q&ﬂ\w

e~ ﬁutm O, lackc orend

Scientists are still not sure why muscles m v 6
become sore a day or so after doi'1g strenuous
exercise. One hypothesis is that the body

damages some cells in overworked muscles in ; :
the process of rebuilding thase muscles. cofiverted back into m_cnwmm. his process
eeds a lot of energy, whicl/can come

from aerobic respiration j# liver cells.

The effect of exércise on demand for oxygen After exercise you need extra oxygen

for many processes, ificluding helping

to turn lactic acid Pack into glucose and
replacing the oxfgen lost from blood and
muscle cells. ¥his need for extra oxygen
is called exgéss post-exercise oxygen
ion — or EPOC for short. It is

N

oxygen demand is
greater than supply

oxygen supply

EPOC

Oxygen consumption

reathing and heartbeat rates remain
resting level high after you stop exercising to get extra
oxXygen to your cells.

period of Time
exercise

D | EPOC occurs if your body does not get enough oxygen u Describe one way in which the
during exercise. . body gets rid of lactic acid.

H After hard exercise, why does your:
a| breathing rate remain high
b| heartbeat rate remain high?

E | Sports scientists

can find out how much
1 anaerobic respiration n What causes EPOC? Give as many

happens in an athlete's reasons as you can.

body by measuring

lactic acid levels in the

blood.
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 WHAT MAKES METALS USEFUL?
B
I\Xetals are elements. You can tell
the difference between metals and

non-metals by their common physical
properties. :

—

ﬂ ypical metal.

/

LT

!

‘?u-’t I~
For each of the llowing, name

the element and explain why it is

unusual;

-~}

a| aliquid metal e rcu
b| a non-metal that conduct

electricity. CDI ,Jw "

he properties of metals make them
useful in many ways. Since they all have
some common properties, different
metals can have the same usey The
- _decision to use one metal rather than

R ious factors, 2
_ e . 7 . g
mclpé:h)ng Cost, appedrance and its precisé

properties! Table B lists some reasons for
using particular metals in house building.

Metals also have common chemical.

properties. For example, most
_ react with oxygen. They also react wij
*’halogens and ot - Is When

metals react, they often form a single solid
compound. For example:

Sy
lithium + oxygen — lithjum axide

uorine — zinc fluorid

Although the reactions are similar, pot all
metal reactions occur at the same speed,
as shown in photo C.

zinc + fl

’ we ol (,))(\(Q o,
,W\Q\cﬁ.\ {'0‘/«‘3”\3% —  ynevo

our physical properties of a Ji

) graphile-

flenge (can be

stretched and
hammered into shapes)

n Use Metal | Reason for choic
byilding framg, iron * | strong, relatively
cheap
3 ~Water pipes copper unreactive, non-_
poisonous, n\’gﬁz
window frames | aluminium strong, light
electrical copper good conductord
circuits l electricity, unreact:

() sodium | (i) siher

burns brightly wopm reacts W

in oxygen to | -oxygendy

form sodium Lt
oxide s e \oe

i l (o0
(ii) magnesium| B b cuifur gloY
gnesium| | s

burns’in
: .T:EhlorinE’gas

L

MANNECS L QA"

\\(\N u\‘\_

C | Remember,
the name of th

In compounds that contain just two elemen®

‘ GLbe e © element furthest il sriodic
L Bl Re = e e table i Nt furthest to the right in the p
IO ¢ tor s [ “(\“Lj( 'S Placed last, with jts ending changed to -ide.
Rior~me 3 u-\--'”\‘ &
T g ne To A de

—vaesa) sl Bur = v ehal .SU\\QAQLQ
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a surface layer of metal oxide.The(E:gide'.}
. A )
\@,7 coating sticks to t face, does not .
*,(k f

v

| G N B . Y .‘ !

Rust is a problem for all structures built *
from iroh, and they often need to be
painted to stop them rusting: Painting
started on the Forth Rail Bridge as soon
as it opened in 1890 and it was famous as
the painting job that never finished. Now,
with a new three-layer paint system, the
painting is over for a few decades.

(4% : J
Carrosion refers to any reaction with
/oxygen at the surface of a metal. Many
metaléform an oxide layey when exposed
toair: o

, A | The Forth Rail Bridge’s new paint job s
_tin + oxygen — tin oxide 7 30 years.

S Which element in the air reacts ;!
with tin? en

/[/Explain the difference between
—<X rusting and corrosion.

Aluminium and titanium are used to’
make roof panels and windows. Both

o= N . «@
metals corrode naturally in air, forming

affect the strength of the metal/and B I\The titanium oxide layer on these roof sheeférﬂ:viév‘j

protec#&it from further corrosion., to the titanium metal.
1

™\ T S———
Name one metal that reacts with | T
@ oxygen: l Word and symbol €quations can be written for t
f

a| quickly Na n

b slowly A /T( l
Word equation:

c| notatall. fiun @.alc‘, )
| .

| n Give two reasons why the corrosion |
i - oftitanium roofs is not a problem,

Symbol equatibn: Ti

CamScanner
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oo
quation uses a formu|9 for

bol e
Thels)r/e“a‘ctant and product, rather than their
eaC 1e5- e formulae for most v_elements I It s estimated that the repair and prevention of rust
R DOl SO Titantum S written as damage costs the UK nearly £50 billion each year. That
| ju_st s, however, is written as O, Is about £750 for every person in the country.

xyge! T
Oa-jise it exists as molecules containing *

e
ids, such as TiO,, do not exist , *

- Most sol
"as molecules but as huge networ

iitomsjoined together. In this case, the Water ;

v ‘. i) T I
formula shows the ratio of the atoms in andair\ | |
m‘jco/r d. TiO,'tells us that the ratio
| oftitanium to oxygen is 1:2,'so in this - an =

 ompound twgmmrygeaatoms—for i

every titanium atom.

(no air)

£ A
v | e
dry air (water removed by a drying agent)

u he ratio of lead to oxygen in lead IA}.‘L
oxide is 1:1. » rusting of iron is more complex than the corrosion of
. a| What s the symbol for lead? P b titanium or lead./The experiment in photo D shows that
] b| What is the formula for Iﬁg 8<ide? both oxygenand water must be present for iron to rust.
Me symbol equation for the corrosion Rust is a complex compound but can be described as iron,
of tinis: hydroxide:”
E Sn+0,—5n0, "}- iron + oxygen + water — iron hydroxide"
. . L . SR
: a \r/z:;fi (t)l:\e \]/:/?rd eQUgu;n for 21:—_7 }I omﬁ.@ﬁis a fragile substance that can weaken and destroy iron’
. “ LR 9 _ rg structuresj The main way of preventing rusting is to use a
| What does the formulg of tin oxide barrier, such as paint, to keep air and wazter away from the

tell us? yeu~i

<n
(f’cm m_t\h metal. Some other examples are shown in figure E.

E | Different
coatings used
to prevent
things that
contain iron
from rusting.

> ” X i S < = ‘.\.
: i der
O coafin @ plastié S j st \ £, 8
q coating ! Cx
n/al Name the two other reactants needed for iron to rust. l LA g
en - WICU ¢/

b| What elements are there in rust? o %j
eft

cl SUggest'é reason why metal objects
desert are not usually very rusty.

n Describe four barrier methods for preventing corrosion.
\_Efplain how each works and why we need to use them.

.

abandoned in the

-
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HOW DO METALS REACT WITH WATER?

r"Some metals are just too reactive to us
industry. Metals

(Tithiurm, sodium, potassium and

shower of rain.

e irlt_h_gbuilding
on the far left of the periodic table

odictabie Vv =
7 galciumi all rea/qguickly
with cold water-and so would be destroyed by the first

rm hydrogen gas

(such as

When metals react with water they fo
and a metal hyd

L/-f‘:sodium + water — sodium hydroxi

roxide. This is the word equation for the

rwwﬂn.water:~ S

de + hydroge

last long in our weather.

e g

—_— hydrogen

()

water (H;0)
containin

B | Sodium and water react forming
hydrogen gas. The indicator turns
purple, showing that an alkali, sodium
hydroxide, has been formed.

Name three metals that are too |
r ctivito use for building bridges. |
T q{ i L k i}
What are the formulae for the I
products of the reaction between i

sodium and water? NQOH*r HL

D | In water, bubbles
slowly form on the

ribbon,

Write

A ) T

Y

surface of magnesium

| @ Look at photos B, C and D.
a| In each photo, what evidence tells you that a reé
. b| Describe the test for hydrogen gas. far)f'

ord equations for
Juvn AV

cium WM

calcium

C | Calcium and water reacting: if the gas is&al
burns with a squeaky pop so proving that itish

%l&d@n@t—appe&x-«macmwater-

reaction of magnesium i i D:

Imagnesium + water — magnesium hydroxide +

-gtzi'é(fgoaking place?
sourd rear’ P"’L

the reacti f \ . . '
e

Gl kﬂ

—= ‘caderum Woddhele +

A | A bridge made from calcium Wouldpy

hydro§
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