A | Hooke's microscope (far left) had a total Bucaw:nm:a: of ab
microscopes magnified to about x200 Modern light microscopes 9

Robert Hooke was the first persento study tissues with a

microscope. In 1665, he examined the bark of a cork oak "
tree and saw little box shapes. He thought that they looked

O

like the cells (small rooms) in a monastery-and-sothat’s
what he called them.
g e X —

“oday we know thaf cells are the basic units from E:mnjwv

Jecues BRTETTIVIAG things are made) A tissue is a group of
{ SN SVIng UV

4 y De ) .HD.@WEW— ’

~ells of the same type

W iim——

»”

e /

H What is 2 cell?,/ bﬁ
Y .

n Granville was able to see much more in the
mummy tissues than Hooke saw in the cork

v A ————

M. tissue. Why was this? M
§ / ,
u What do organisms aiways have that :\59
' that have never been alive do not?
: 1

out %30 Early aS:\nmacé

o up to abou %1500.

*a
L)
e

B | Hooke's drawing of cork cells, publishe
in his book Micrographia

-
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Animal cells.” why OJ(, 5

\
Photo C shows a cell from someone's cheek, viewed usln%nodem
microscope. The photograph hhas a magnification of k600 Wwhich /¢

means that it is 600 times bigger in the photo than irtreal life. The
different parts of the cell are labelled.

All animal cells have the same basic parts, but cells from 1 different
tissues have different shapgs, si
their jobs. The cells are

< —

D | Heart muscle cells work together in
5\ 1o 0 L o heart muscle tissue. They are specialised to
: -'\\o"wz, ( make the heart move (magnification x500).

cell surface membran . e
\ons is a very thin bag. It keE_Es \ gl By
the cell together and controls

Look at photo D. CTt are the
dark blobs?

b| What do these structures do7/

hat other parts would y
’% ngart muscle cell? &Y ci"é)c' iR
rL

what enters and leaves the cell.

nucleus LD} e

This controls the : ;
R T :‘. : .
cytoplasm [ Ly =3

,/hls is a watery jelly. Most of the cell's - *5p.x

A activities happen here. This includes 7 B a| Measure the widest part of the
re , which happens in tiny animal cell in photo C. Work out

|

structures called o , its real width. !
2

|

|

|

:

d| What do these parts do?.

elly bean—shape
b| Measure the length of the plant
C | a drawing and microscope image of a cheek cell showing its cell in photo E. Work out its real
parts (magnification x600) length.

Draw a table to compare the parts’,/‘
that can be found in animal ce{ll’?"
and plant cells. tWovi<s he ey~

g What makes so lant cells
B0 gt
b| Which are biggef chloroplastsl

ormitochondria? Explam your

/évidence.

Draw and label a root hair cell.

|

t//m;e;/

F | Root hair cells are
specialised to take
water from the soil
(magnification x30).

Plant cells ./, :

1L p—

Plant cells have thick cell walls and ma\y have some other features

that are not found in animal cells. \
D 29
chloroplasts
These are green discs in the .
yto Iasm that contain chlorophyll.”

. A heylymake food for the plant,
‘ )5\‘ using photosynthesis.

ucleus |——

QP)
——— vacuole

— " This is a large storage space ’
filled with cell sap.

__cell surface membrane

cell wall
This is a box with holes in it
? that supports the cell, It is made of
of “celfulosé, which is very strong.

E | a drawing and microscope image of a leaf cell showing its parts |

(magnification x275)
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WHAT KINDS OF PARTICLES ARE FotqjNDIN Alﬂ? P
2 e

Like all Matter, air is made u f tiny particle 3
However, the air we breathe s I t.-C—Qma""S'

mixture of gase

&n.d_carbon‘idmxlde These dlfferent substances have

different properties, s they are made up of different
types of particle, e —

The simplest particles of matter are called@tomgWe can
imagine that an atom looks like a tin baII rgon gas
made up of atoms like the ones shown in diagram B.. %

In many substances th atoms are held together in
groups called molecu!é mtroeh are

moleculesthat have two atoms joined together All the n ‘/DESC”be the arrange

as LIIE nt Of Particles
in all gases. bwo arﬁ'wu?ormu

molecules of a certain substance aIways contain the
) f n a| Using the information on pagiy

same type and number of atoms,
state the percentage of e3
bstances are made up of atoms. If they are made - P g€ of each gzs

‘e

All su

' shown in diagram A.
one kind of atom, like argon, oxygen and nitrogen, b| Explain why it is wrong to use
- \ s
the ments) Atoms and elements are the P y i

term ure air'in sc1ence
building blocks of all matter. There are only about 90 W'UJ W\av Z p

different types of atom found o —

naturally anywhere on Earth. So Q- I 6\( QW\/Q ?
there are only about 90 different @ \o @ Qg
ally ocrrlng eeme(';s ® \E\Q \CDQQ\ D 0\\£/ 1\
{2 penodlc tabl¥ (see page ¢ Q- P @ Q 3
@ Q)\\ I d' Q
A R & % \\ \ ' :Q ‘
) - @ =

Ll ©
¢ ° 4 ,/0@@)\ 0

] | atoms of argon C | molecules of nitrogen D | molecules of oxygen

The word‘elementary’ means lements are sim ~€ments are simple substances
You cannot split an element up into anythm simpler using a chem|ca|

g a chemical ‘90
reacti t substances, however, can they contain ﬁ

QQELba” one kind of atom. If different kinds of atoms are joined togethgral/tu/ 7{ @

in a substance, the substance is ajcom Of the four important gases

he
in air only carbon dioxide is a compound. It contains molecules made y E | molecules of the xide

of two elements, carbon and oxygen, joined together.
two elemen

1 /

compound carbon di°

4
> |
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ompoundiithe atoms of the elemens —

et O ot olned Jhen s § e jokplgined [T
.;‘n'[he,‘ if the . iffe 1CQ Ben itis {_{nixtur.o elemén ' ‘45«9 the periodic table
" hows the difference between ture of element; (on on page 206 to find out

! \
pi wnd e compoInT 2 he tlght, which of the following
ﬂ = substances are elements:

( zind) plastic, sea water,
chlorinesgoldi lead, wood,
{magnesiurm) granite and
{iodine:
4 "/Describe the difference
between:

/r elements and OJ' M&g
-

compounds

f|A mixture pf nitrogen and oxygen can form a compound called /bf atoms and molecules.
ogen dioxide. How many different

kinds of atom arg there in
mhough there are only about 90 elements on Earth, there are diagram A?
ijions of different s join together in
Aerent ways to form mamLC!ifferent compounds, just like the
;5 aers of our alphabet can make millions of diffe;ent words.

OJMFWV\O

¥

.

There are now about 28
manufactured elements
toadd to the 90 natural
dlements that have been
discovered. The newest
dlement is number 117°
eriodic table. It
ave an official
s0 scientists call

ittun nseptium, which ,
galena
(lead sulfide)

i R sl e B

iy :
n Vm:of the substances in diagram G are elements and which are
compounds? In each case briefly explain your choice.

n The water of our seas and oceans COVers over half the surface of
the Earth, Each water particle is formed by joining two atoms of

hydrogen to one atom of oxygen. The sea also contains dissolved
substances, including sodium chloride (salt) and oxygen gas, which
supports all sea life.
Using examples of substances from the above passage explain the
difference between pure substances and mixtures, elements and
compounds, and atoms and molecules.

|

—

AR A AP -
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The dif diwrﬁes of waste materials have to be

~ COnsidered when recycling or disposi he waste._
LS
d goxigy

(e . a \C . < x
Cc\c’_r"_&sﬂe!ﬂahm\abl an materials present
Particularhazards 3 —

€ Nandled Cd

Naste materials exjst in all three states of matter ‘;»
olids, liqui i '

\.

(solids. liquids and gases) and have different : (Q

properties. Therefore they have to be handled O~{€

differently, during recycling and disposal. e C LQ
: 6 Y

S0lides “@JS,P ,

= 1@ ,-;ﬁb{fj 'PWP{ M@h _50)“0{)

eir

In general, solids do not flow or chang shape.

Solidsstay in one Place, unless they are pushed or
pulled. § g‘a

As most of It.lS. solid, most waste going to landfill sites
stays where it is put. Solid waste, such as metals, paper ==}
y and plastic, is often €asy to transport in open lornes.(.‘iz’-} Vs
{ (
‘/ The volume of an object is@e amount of space that
it takes up. It can be measured in cubic centimetres

(em?).The volume of a solid does not changea qre@d
dealand so, ev i ot easil

\ be compressed (squashed into a smaller volume).

\

| e S

| ‘ Describe the properties of a solid.

. What property allows solid yaste to be left in piles
atlandfill sites? A ) T~ OM)

. @) R ’
igui CD p rof 24 }"&; dj l Ml um&
Liguids can change their shape and flow. So liquids

ake the shape of their container. However, liquids

tha e
C yon'tchange their volumes apd the %annot be easil )
compressed. @ Q\YN(QJ &C)(g Y Y% :
As they are able to flow, liquid wastes can be pumped

along pipelines, It would be very difficult to transpart
Tiquids in an open truck like the one in photo B. The

Waste cooking oil from restaurants

liquid would slosh about as it was moved and could spjll, €an be converted to biodiesel. In the

C’ﬁ) I UKall diese) 5iq must contain at [€2*

% 3 Per cent of biodiesel.
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e ))m&”’J”’ ‘ chf/
can change then(_sha@@\d lhel(@u,) The
2468 d ,ut in all directions and they can afso b¢e easily) 2.

@1 - essed into smaller voluy Ime. The g 'me. The gas cylinders in
fﬁ"/D can contain a lot of g: gas that as that has been squeezed
way from other

,.; them ¢ under pressure. They are stored 8
\ sinthe recycling plant as there could uld still be gases in the

re 4 e
i ders t thatare. ﬂa@able and could cay cause an explosion
rlﬂaJor ﬁre S

e o
- o e ——

1 ﬂ Draw a table to show the differ, nces etween sa?hds, Irqurds and

gases. Use these headmgs

Keeps its shape, Keeps its volume, Able to flow, Able to be
compressed.

W Sp————

n Look at photos B and C. Why do SOII nd liquid wastes need to be
transported in drfferent ways?

e AW erenr grupertich

= T

Many waste gases are released directly into the atmosphere where

they can cause harm to the environment. Factories and power4
dations that burr\fossil fuel9 produce large a

Allindustries rave oW takemn steps toTeduce the-amount of harmful

gases released and the problem of acid rain has almast been solved.

ftis no i i of a substance using its

properties. For i i it flows like a liquid as it is
made up of small pieces.

ot e e e e e e e e e

n A cubord block of wood measures 4 cm hrgh by 5 cm deep by
10 cm long. What is its volume, in cubic centimetres (cn§)7
UXSXIO = 1wocm
In the past, acidic gases produced in the UK have affected life in
lakes in Norway. Explain why gases produced in one country ca {
become a problem for other countries. A 1N S [P YEACt Ok

i

E | waste gases released into the

n Look at photo F. How can a sponge be described as a solid if it can atmosphere

be squeezed like this? this 5 i) }\aue SOMC|
s, J?(’/f'w) )il € |
,.wh |
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\ Pressure is the amount of force pushing on a certain areal Pressure is important y
i ; A | The walker is wearing ; ‘

snowshoes to spread his
weight. The snowshoes

reduce the pressure under
his feet, to stop them
sinking into the soft snow.

B | This mountaineer is walking on hard
snow and slippery ice. The crampons on
her boots have spikes to concentrate her
weight. The points stick into the ice and
stop her slipping. The crampons increase
the pressure of her feet on the ice.

If there is abeneath a person’s
feet, or beneath a vehicle, it is more likely to
wnk into snow, mud or sand. The size of the
.gr-pr@?ssure depends on the size of the force

and the size of the area it is gushigg on.
“fif’)@u\keep the size of the force the samel

/ for a larger area, the pressure will be lower

» for a smaller area, the pressure will be
higher.

{if you keep the area the same)

/ for a larger force, the pressure will be
higher

¢ for a smaller force, the pressure will be
aoXoUw

lower.
» -Af)\« ~

Pressure affects everyday things as well, [;js;;\,
easier to cut something with aharp knif
than with a/b/lﬁ‘%one. The sharp knife has
a smaller edge, so the force you put on the

knife 1s more concentratedfover a smallépy
P ——s— - —
€a on the object you are cutting:

Mipomee=—s =

n Look at the vehicle in photo C. i

i
a| Is the pressure under the wheels high or low? 100\]

b| Explain why the tyres need to be so large.
decrease
?rp,;j nrl

so MOT

siak I

R NN R
The person in photo A puts o rqer pair of

showshoeg. Explain how the pressure under his feet wil

TANGE: | aver¢ areq /5 ol préssurél /r\gl
s )

a| Explain Y a drawing pin is easier to push into tﬁe’L

allif the point is s AP smal) avea ”@ evﬂﬂ
al %
1,

bl Explain why the drawing pin has a large head Yor you
to push on, E
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alculate pressure:
how

l’ / . ¢
.’me“asured in newtons (N) and area ighni;\e\a )

ed

/—_n_wi).This unitis also called

L pared being measured is small, yoy ¢
,Fns Jare centimetrds €m?). Yhe unjt o .
{ i
then D N/cm _{ IR 0rwmm‘
| ;

sints on Alex’s crampons have a total area of

| te
e’ 10 calculate the pressure under the points:

800N :

= 0.2cm?
=4000N/cm?

reserved body wa
as from about 53[)
i. His shoes may be:

js e _
Jrfleiiafe L“ﬁﬁsﬁ@‘ s0 the units for pressure gre.
Laiel

total area of snowshoes
= 2400 cm?

E | The wide tracks and the skis stop the snowmabile
from sinking into the snow. The lugs that stick out of
the tracks dig into snow or ice to give grip.

Cae

How could you find the pres

you wo seit.
Uld u —E— 5

standing up? List the appara

der Sam’s snowshoes.
Look at photo D. C#ulate %E&r’?sw%er a

n Look at photo E. Explain how the.trac
\ideas about pressure in your answer |av)

sure under your shoes when you are
tus you will need and explain how

N = 623 N,CW\Q"

ks and the lugs work. Use
1}

L - MOT S

€ s

?Wwfé_

1 can ...
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