 WHAT ARE SEXUAL AND ASEXUAL REPRODUCTION?
b Olfﬁl\d’lbt/\

2" sexual reproduction occurs&Nhen two ,
~—organisms breed and produce new organismé aprigg]
the rireproduce
_sexually to produce offspring that can alsQ
reproduce sexually.

Members of two different speciegusua”y

reproduce, but if they do, the offspring are called
wﬁ\ybrids. Hybrid} cannot reproduce sexually; they
%&,not fertile}:

A | A plumcot is the fruit from a hybrid of a plum
and an apricot tree.

T

* " Whatis needed for sexual reproduction to . d Feori
% happen? 24 NiEmS Sexual reproduction produces offspring that do g,
3"’ umco ],. identical to their parents; they have some characteriy

' hich of the fruits in photo A is a hybrid? arent and so rom the other. The
n a| Whicho 1e fruits in photo Als a hy fromone p ane‘f‘f er] ese

—_— s w A
b| Why can't the tree that prcﬁ;cfes )his characteristics are inherited an tionin

- 3 s, 20N
fruit reproduce? )OT e these characteristics is called inherited variation.
- o957 =Sks

hy brf

inherited from:

: ? Describe one characteristic the plumcot has
a| apricots b| plums.

R —

orbamew%@%ﬁ%”%
join together to form a fertilised egg 2!l rzygot
m carry the instructions for mekiny
new organism, but each'and every gamete madfeb)'
or

a parent contains slightly different instructions

characteristics. This means that different offspring™

the same parents wi identica -

% g P) nts will var){, ‘amd ”%L‘ZQ{“ | %U <
PRGNS o & Y\ CIGse =g

= " The male
OGRS
di :’-2\-0} gametes of
I _ ——T% mosses and ferns
7 are swimmin
nx What inherited variation is seen in photo B? 60‘0/’,6052 sperm cells. T?Ie
» lowe male gametes of
ﬂ’, Ir{ humans]what gametes are produced by: ﬂowering plants
a| m‘f‘les”m b| females? «—. 69'8‘ and conifers
2 cannot swim and
d _ i
ﬂ EXpIa'anhy brmhlers © nrﬁit;s;ally look exgctly alike. e are found inside

_ p_ollen grains,

7y \mria/H'ab /5émg }mgb‘.@&wa pmm} :
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- Asexual reprod &m@f%ﬁ@m
/U1
Plants can reproduce sexually, but many also use asexual, Glf}ﬁn 1
--reproductioﬂ[his"t_ype of reproduction does not need gametes.

Instead, part of the parent plant forms a new plant. This means that
spring will be identical 1
the offspring [ to the [tsnt L pes

' 5 205
Strawberry plants gro runners; ivhich'spread over the ground
and sprout roots at intervals. Once the new plants have opened

theirieaves and can photosynthesise, the runner rots away.
—\
Tk L e oy

LV 4 o s 2 S % w vlia - -'Ji‘_". .‘.‘ZJ'» i
Potato plants grow ynderground stems. The ese swell / : 5w
up to form potato tubgrs (potatoes). They contain a store of food V8 D|Strawbenry plants use runners for

(starch), Each tuber cgh grow into a new potato plant. asexual reproduction.

=~
n y‘ét do strawberry plants use to reproduce:
258
a| sexually b| asexually? rynness

n Tony has seven tubers from one plant in his garden, called
Cyclamen persicum. When he plants the tubers, why can he be
sure that they will all grow into plants that look the same?

Cuﬂiiﬁ_)
_Gardeners use asexual repfoduction to produce identical new )
piants\quickly and cheap|y/0ften, they cut off a leaf or side stemkﬂw-
from a'plantand put it in moist soil. This is caIIedTaking a cuttinq.‘

The cuttings grow roots and form new plants. .
(Asexual reproductiorbproduces ofgléring that are(ﬁ%exactly th
r

same as the parent. Asexual reproductk@%ioes notproduce
innerited variation but does allow plantsto spread much fa

aste
than by using sexual reproduction. ,-#{,rmc \DM = : :
* l ? W ¥4 E | Potato plants use tubers for asexual
——A € >éX A

2% reproduction.
F] taking a cutting

EE—— s

7 S S

n How is taking a cutting an example of 1
asexual reproduction? ONe pa enr|

b| ﬂ Suggest one advantage of taking cuttings
compared Wwith collecting seeds from plants
and growing them.
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(W e » ] 7 s g -
(% P \o_X 4 il 5
5

)
The idea that all matter is made up of tiny particles
l Democrituswrote about this and called the particles
atomos, meaning ‘indivisible, S
] :

wﬁw did Democritus explain the different —

properties of substances?

m Describe what we now know about the spacing
and movement of particles in ice, water and
steam,

In 1805, the English chemist John Dalton/(1766-1244)
published his atomic theory or model, which said:

+ = all matter is made up of tiny particles called atoms

2} the atoms in an element are all identical (but >ﬂ Use Daltons model 1o descrioe wines = i
/ each element has its own type of atom — element is like.
{ —

‘ 5-%?55 are indestructible and cannot be created > j‘}"‘-"‘tf 7
| PITS are ind nd cannot be created or Suggest z difference between how Democs

destroyed and Dzlfton worked out theiridezs — 1
¥ _ o E . C—— - :
= in compounds, each atom of an element is always Scien rsw 3 ""“‘)‘?“““ I3
. joined to a fixed number of atoms of other elements Of
|
\ )« during chemical reactions, atoms rearrange to make Fs
© new substances, Atoms are extremely small. There ated!g
= —oy 50167 000000 000 000 000 000000 3 F]
500 cm’ bottle of water. Z

—
-—

-

R

&
.
=

B | The scanning, tunnelling electron microscope
can now show us images of atoms and provides

7 7 sy qn — = & f"
further evidence for Dalton’s theory. =Nysical

properties

a

Dalton's atorfwnc Mﬂsﬂ’s that all [h_ej’zgg‘,,:«a'
element are identical but that each element has S
own type _of_ atoms. The differences in the atoms

~ give each element its own, distinct properties.
The properties that describe a substance on its o0

are its physical gro erties
‘ |« colour ‘@‘%T- trength iy p P
» - _ ® 7> melting point Ga flexibility f/ |
magm(ﬁam. % 32000 000)™ L o boiling point 7s conduction of heat |
s density i s conduction of electricity- |

4

CamScanner



https://v3.camscanner.com/user/download

copper

y{ C‘IOH' /"- M moric ¢ ”’\(‘ Yv\('////' |g_ Pyif\['* ’)(‘

silvory colour

shiny solid _browny colour

“Mells a 0 “shiny sofi
ﬂexlblet G")O & Hay 7 B rrelfs at 1083 °C
— o\ D flexible
Kimporkon| D"
(™ f“
carbon
fur ; ‘ ; ] ;
L | i '. D | Gallium is
ellow solid a . a metal with a
melts at 113 °C » Melts at 3500 °C 3¢ melting point
butt\e ] brittle of30°C. It

will melt in
your hand!

¢ | some elements used in fireworks and their
physical properties

Draw a table to compare the phy5|cal Wor/ 3\6
properties of the four elements shown above. “

# Which physical properties allow us to work out
the state of an element at room temperature7 ] :
: i mercury gas

Physical chang%ohke physical prop_mes,_on.ly

involve one substance-These changes are often *

easy to reverse, like the changes-of-staté-shewn-in

photos D and E. — ) S ———

e - %% a| What change will occur |thu1d galhum is f"x 1

el ;, 111, Q_;J ! removed from the hand in photo D? ¥V ‘w.;‘ ! :
‘ To ShO\y‘gLfferent atoM[tgp_int.{.@dgced E , b| E\(plaln three other chanqe> of state. ’/\ ']‘“ "/ '
 symbols to represent them. The modern symbols T \*r Ser e "»;‘T"-“‘ff?

ertt\e(bmn a capital), e.g. C for carbon and

Clfor chlorine, They have been agreed by the ELEMENTS

International-Union of Pure and Applied Chemistry O ydrgen. ] G Stuntian ¢
00

~(IUP/-\C Wiﬁglh (D Arote @ Baytes

all scientis (s can communicate with e each other,(| c . Covn - (D) Lon ‘L{(
eVeﬂ though they may use differe anCS/
: ey may use SRS

S lephm 9 Copper 58
al Draw Dalton’s symbols for the elements: ® @ s
e Su\ylml i) @ Lmd _w
i| strontium Sy~ ii| hydrogen /. | :
P"'l phosphorus  iv| oxygenO v| lead. PD| @ Mo 2 ® Siver g0

b| Give one exampeofan&l’/\c symbol foran § @ Lime . 94 @ Gold 4o
element, Ca@vpen @ Soda 28 ® Phtina g
¢l Whyare international symbols useful?____ | - () e #{C Mervy 47

L
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- m — o — ~— - — - w meu e W ~—

gy mﬂm:_
52 m<mJ\ m_mrﬁr m_mBmsﬂ :ma m_3__m: Uﬂonm:_mm The p
_mB_mme mm

was not consistent and Newland’s ideas were d
nonsense at m_,m

—

i ~owever ﬁ:m wc.q.mmm: n:mB,.m_,zDB_Mm_x Zm:..m\_mmb

U_mnma the m_mBm:ﬁm in order oﬁ ”_:Qmmm_s masses of their atoms,

ST

forming them into groups with similar ¢ mB_nmﬂUqOUmﬂﬂ_mm. One of
:_m original notes can be seen in photc IR

CamScanner
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e —— e

n Use photo C to help you answer the following questions.

a| Give the names and symbols of three elements in
Mendeleev’s notes.

b| What do the numbers represent? IMA55€8 % m\\n\x .

(e SEMERTOR

eyt LS

T
e L B 2

P TR L o,.e
e AU SL PLAREL 1
3 - ¢ Ti v Gr Mo FeCoNi
ol za Go GEAS. St it

i
L 20 RN e B ReRnPA LY
o i SRR, T
e s Ba La Ce Pr Nd L ., imi Lid
| m___ﬂ,n.wnawq _,nwﬂ@.«:m; Jepe| ] / 2milar properties by changing the order in a few places and
To Vb Lo , CAER f

T —

e

leaving gaps for undiscovered elements. He even predicted t

e ———— —_—

roperties of the undiscovered-element

A modern version of ﬁm periodic table is shown on 8@@:
the modern versi wwm,_mBm:a with similar properties end up in

e

vertica(g roups/Diagram E shows an outline of the periodic tabl .%

msa,%wvyomgr%%i%g.?mmm elements
~areigroups called the alkali métals and the halogensZ~~

Mendeleev was not always correct. When argon was

disco 894, it did not fit into any of Mendeleev’s \Xn
groups, so he denied its existence. Later argon, along with
~helium, neon, krypton and xenon, was shown to belong to
newgroup of eteme ese very unreactive gases are ipfa
group we now call the :o_u_mwuowumm.

il

s

==y

¥ D|Mendeleev and his original um.:oa,o

table n\ Describe one chemical property

owﬁhmm Bv m Fez :m,\m.
£ - NoRm halogens bl alkalimetals
group o

e

group of
 alkali metals

1

¥ § v . — u Why did Mendeleev not believe
: thatargon existed whenitwas
Li . ¥ INe M; o

-

discovered?d icl e .T.v
Na Cl | Ar Q«Wﬁ. oy

n\ a| Inwhat orderd del
A Br | Kr place the elements in his

_ ¢ ! [Xe periodic table? 1 ».C \Wuwﬂ,wummh
\. b| What do élements in the same

PN
B
(@Y
|
™

_ group of Chem

Mendeleev did to make the
elements fit into the correct
groups.

S

There is now an element named after
Mendeleev. See if you can find it in the

\ i s N = r
noble gases u JSNQP vE ¢| noble gases. itse oAl dS

group have in noaz,.o%xw Simn M
halogens . c| Describe two things that P <qu£
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liguia

nOy D O\ ;Vhisw.

i i8N

2L Lane

H Look at graph B. .

/
|

a| Whatis the Bm_ms_@ point of

N sulfur and what is its boiling
|+ ¢ point? L E
,, N, v\_md_ What state is sulfur in at:
' 77 75Cii| 140°Q

{z A=

\m« 2| Describe what happens to

the movement and spacing
of the particles as sulfur
melts.

| Explain why the temperature
of the liguid does not change
: ~ asitboils. |
T pod

el ,)u va

TR SRR SN - s

. Akr H. ..;UO.Y.h

: CC

A

<

Time W:mmﬁm%w‘
\ W ney %u..\.?

SHNE > ¥ - v .. iﬂ
BEEROPRUBREORT o R R boiling point of {
20 0 40 X b Naterg,

the kelvin scaleis37; "

ng for 1i

A trend is a pattern of changes, which m.:o,.zm an increas,
rease. We can find trends in the periodic table.

decrease. e <25 4
e :al columns are called aroy;

and the horizontal rows aré called periods. There are eig

_main groups, separat: called
transition metalé. Table C shows the main group elemen:

with information about their physical properties.

]

The data in table C shows clear trends in properties dovr

B\K\LED;E% of . mple, the melting points oI
- alkali metals decrease f ithi - 1
==v=zk rom lithium to rubidium.

e fespecactuerc Sk

\ pessible =

=243k

~-~—

Zefo w&.;_ﬂ -
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" o)
— e
/1/‘/{ d give th mbol 1 {l
i Name and give the sy ) ..
i for an element that is: ! 9fOUp group  group group  group  grouP 9P 9% P
i / ‘ 2 3 4 5 6
| /( ifthe same groupas | — "\Mﬂ___
| ' carbonﬁﬂtcd\ S| hydrogon ne;ﬂ;;n
b| in the same period as | u —Jl_’ 269
sulfur. ¢ h|raine Cl  elementname |~ L
{‘ mL |llng_[;olnt (*C) Mlllr’I}L;m beryllium boron qarbrm nitrogen | oxygen fluorine nze‘(;g
| ) Look at figure C. ' _b0i|ingp::‘1‘ng(°c)’ 1347 1253_3 iggg 3642 %%% :%g j;g -
' n a| Whatis the freezing oo " P o e e 1
pOint of nitrogen? = ‘L‘Dl (ﬁ;éﬁm?rsaﬁhangas i m_”UG’J;;L“m al T S1I|‘l10100n phosggorus Sﬂflslf cf_)jfl)g;le a_g;:;.
': b| When heated L to aﬁgs—)—'mg * S fowe s W - 40 % i
I [y I e I E— — bt
i from 20 °C, would e polassium | calcium galium |germanium| arsenic | selenium | bromine | krypton
| " it 842 30 937 614 217 -7
, aluminium or - 1 1484 2403 | 2630 665 59 -152
(agnesiumdnelt first? | - I W
{ .ﬂ \“ C l Iooklng rubidium | strontium indium tin antimony | tellurium iodine xenon
;_ ¢| What state would L for trends 769 157 232 631 452 na | M2
i magnesium be in at: “ 1384 2080 2602 1750 988 184 ~107
! . | . (o
! || 100° "I OQOOC7 i': 1 L_—J,\ & HF nlgug
solrd  Nquich| BB, Jhan 635C g !
i ﬂ/ a| Describethetrendin V| H , 123 H
- |
i | 3 4 5 6 7
melt:ng7p0|rc1it (;:lown | ‘ S — —
groups /ana 0. Li | Be | [] semi-metal B| C l N|O | F | Ne
b| Estirhate the melting = 1 non-metal | /“;___;4
(Cs) and astatine (At). ‘ _Jl”é__
Caesium is in group K |(Ca|Sc|Ti|V|Cr|Mn|Fe | Co|Ni|Cu|zn| Ga|Ge|As Se Br Kr
‘ 1 and astatine is in R
‘% GRS | [Ro|Sr| Y |zr|Nb Mo|Tc|Ru|Rh|Pd|Ag|Cd|In |sn|Sb|Te 1 Xe
ds are not so obvious in
Jhe tren ———— | Cs|Ba|La|Hf|[Ta|W |[Re|Os| Ir | Pt |Au|Hg| Tl |Pb | Bi 'Po| At Rn
g
the periods across the periodic Faell
. ® | ‘
table, w _ : Fr |Ra |Ac||Rf |Db|Sg |Bh|Hs | Mt | Ds | Rg | Cn [Uut| FI \Uup| Lv |Uus|Uuo
properties can be seen between i '

certain neighbouring elements.

These changes help us to split
Wﬂnt&metalﬁnd

non-metals. Some elements have properties in

_bggm_/ggmbﬁme_oimetal;axad—nenmetak_&nd these

are sometimes called semi-metals.

Table E inpreperties of metals and

non-metals.

Non-metals -

= Ioméﬁg points

. brﬁt?empen solid)

» dull

s poor conductors of
heat and electricity

Metals
= high melting points
T %OT)
J°, strong, flexible and
SV Y malleable 24!
‘ = shiny (when polished)
‘= good conductors of
- heat and electricity

|

D | metals, semi-metals and non-metals

I 7 z : = 4 R Ak S
1 n Which of the properties in table E best
; splits metals from n?n-metals? Explain
!
|
|
»

your choice. T\dl#ﬁl Fw,‘l Canc/d?[dﬂté

; Explain why silicon (Sh-and germanium
L (Ge) aie' described as semi-metals.

ook e

describe and identify trends in physical
properties within the periodic table
~ identify metals and non-metals by their gy /.
- properties and position in the periodic table. o /
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Energy can be tra
029y can be ransterred by heaqum_severm ways:
W@M’rﬁcmﬁ

Str—

N) o cpe)
/\,,\..r‘u o5

';\(‘" (&J r(—' \ rhr?rz/o

_When you stand-near- -something-het,-such.as aradiator,.your

skin feels warmer. Energy is transferred from hot objects by
radiation (sometimes called infrared radiation). 2o}

All things

ion. The hotter the’
object, the more infrare radiation jt emits. When radiation

hits something, it can be absorbe into the object) or
ctede

Rt v
Infrared radiation trans

fers energy byjwaveslin a similar way _
to light. It does not need $$hedium 1o travel through, and |t_tz )

/Ca'm also go through transparent substances like air or glass.
~ ¥ | Infrared radiation canatso be focused. Ener rgy travels to the

= Earth from the Sun by infrared radiation and this energy will
burn paper if you focus it using a magnifying glass.

Thermal imagers)are instr ts that measure infrared

radiation and convert the data into maps of t eratures.

Thermal imaging can be used for filming things at night.
l))ﬂ) . '

Describe three ways |r4 which infrared radiation and light
similar. o

Explain which will emit the most radiation:

water or a mug of cold water.

e e R ——— e AT

@@B‘%j ctlio

_Energy can be transferred through many

3 B | Infrared
radiation can
be focused.

solid materials by conduction.When a soli

" is heated, t ate more. Thes

vibrations are passed through the solid.

Enerqy is transferred easily through-meta
in this way. Metals are good thermal
conductors. Materials such as wood and

plastics are good thermal insulators -
energy is not transferred thro mk

conduction very well.

e 72

| p a| Why are saucepans usual|‘/\J
‘ from metal7 9 CM

b| Why are saucepan handles usual
J made from \A‘ngg‘pr plastic?

neF Gl uch \) X

)\CJI‘
CamScanner
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\,JM . ’

ction usually happens best | , "
Co/du' vervclos bh th n Solld?})ecwse% The energy in the hot part of T ?trgges
partides are very close together. Conduction does not - “fhembarft:tram;(re‘r‘re‘ along transfer sl%g% Ir
- y-wellinliquic @ bar, making these —energy
akePl2 ce very s "dmdj‘_lgh@y/_happen&at all particles Vibratg more. ,part‘rcigs’lrﬂﬁ? bar.

ta
i i gaseg becausethe es.are.along-way apart.

Explain how energy is conducted through a
solid object. Use ideas about particles in your

]
answer. b
Why are solids better thermal conductors than
liquids? —Vvibrate-faster——
251 ‘ '

A
"

mergy is transf ! ids-{liquids-and gases) by convection. When part o
,fluid is heated-itexpands and becomes less dense than-the-fluid-around-it-it floats

JpW f remaining fluid. Cooler fluid moves in to take |
;OWOMVeCtion currents can also form when part of afluid is

older than its surréundings.———_~

e o n Look at photo D.

s energy is transferred to
—t —its particles

A ait Airis pushed ot al !-loyv is ene_rg)ft,ransfe red frc ;
transfers energy .~ ofthewayby "} inside the radiator to the air in the room!?
§ totheararound — SSIEIEIEEEE 'i b| How is energy transferred to the side of the
$  tam Spolstony, B | room opposite to the radiator? Ce VE e
v ' Air becomes §f ! : PP : = ‘
Air sinks to }’;’:ég‘er and f a| Why will air sink if it is colder than the air
o around it? WAO 7€ ensC

replace cooler -
ir near the floor. & : ;

o ; [ b| Sketch a diagram of an ice lolly. Add arrows
to show the direction of the convection
currents caused by the cold lolly.

n Why can't energy be transferred through space |
by conduction or convection? NCECts WM

Look at photo F. Is the food being cooked by

n? Explai
This temperature map was made using ag- o AL

b_ion}ucmn,%vection or radiatiq
your answer. L

i i .T e P )Y e S X9
infrared measurements from satellites ] 5%

different temperatures in the oceans cause Aicd €
convection currents in the air above. We feel

the movement as wind.
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