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GCSE Physics Complete Revision Summary

Key Concepts in Chemistry

Topics Covered:

a) Atomic Structure i my Yu_
b) Periodic Table

¢) Structure and Bonding

d) Quantitative Chemistry

e) Chemical C‘hanges
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b
Early 1800: John Dalton : Everything that has mass or volume is made up of atoms which is indivisible.
il
Late 1800 J.J Thomsom Discovered Atoms and Gave Plum Pudding model rus
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Most of the alpha particle
passed striaght through

(Majority of the space is empty in
an atom)

— [we Qu(i@h

Some alpha
particles deflected
at greater angles
at the center

(Positive charge
Is concentrated
at the center)
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1914 : Neil Bohr ldea of Electronic Shells

Energy given by atoms when heated had only specific amount of energy

So Electrons are orbitiing at the specific energy levels called the electronic Shells

1932 : James Chadwick Discovered Neutrones

Due to difference in mass of protons and the nucleus.
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Relative Charge Relative
Mass
Electron l/
o , 2000

Proton - l \

\ STRUCTURE OF ATOMS
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&ATOM IS NEUTRAL

e

Position in
the atom

.:arc}und the nucleus
in shells

In the nucleus

In the nucleus
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Atom is neutral so it has equal
number of proton and neutrons

Electron; =— 'Z

Proton —_— Z

Neutron —_— A_ z
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neutrons)

Positive lons _
Negative lons

5 J_
0S8 b{» L\LC‘\W” —3 Gain of electrons

._9 S0 more protons —) More electrons than protons
than Electrons

—) Atoms gain negative charge equal to the number

—1 Atoms gain positive charge of electrons gained

equal to the number of electron

lost F -1 charged as it has gained one

X
N-ﬂ‘" ___ +1charge so lost one electron electron

www.expertguidance.co.uk 2.4 . , - . .
mahima.Iarnyia@expengM%e.cn.u +2 charge as it has lost D — -2 charged as it has gained two electrons

+447448352272 — two electrons
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Atomic Number

Mass Number

Electron Number

mahima_laroyia@expertguidance.édgk9e

+447448352272

Proton Number \\ [ %
' 0 X3 2
Electronic Configuration 2,8 2,8 2

Share Knowledge

13


https://bitpaper.io

("T
EXPERT GUIDANCE
i~ 4

www.expertguidance.co.uk

2. 13

C C

5
Atomic Number G Cg

_ﬂ— o R

\-Mass Number \L ['B

Electron C

G
Proton g G

m——

&utmn T - iJ

|sotopes

a) Members of the same elements

b)Have same atomic number but different
mass number

¢) Same number of electron and protons
but different neutrons

d) Since electron numbers are the same
they show similar chemical properties

e) They have different physical properties
and radiactive properties.

www.expertguidance.co.uk
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Atoms —— the smallest particle which consists of Electronic Configuration
electron, protons and neurons

Proton __ Positively charged sub-atomic particles which relative charge of +1, relative mass of 1 found in the nucleus
of the atom * .

Neutron MNMeutral sub-atomic particles with relative charge of O, relative mass of 1 found
— in the nucleus of the atom

Electron ——_  Negatively charged sub-atomic particles with relative charge of -1, relative mass of 1/2000 found
revolving around the nucleus in shells

Nucleus The center of the atom which is positively charged and contains neutrons and protons.

Atomic Number —= The number of protons in an atom

Mass Number = The number of proton and neutrons in an atom.

www.expertguidance.co.uk
lons —— The charged atom with unequal number of protons and neutrons mahima.laroyia@expertguidance.co.uk
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Positively'charged subactomic particle
Negatively charge subatn‘mic particle
Electrons was discovered by
Neutrons was discovered by

Model given by J.J Thomson

TEST YOURSELF 1t

® Share Knowledge

Q1 How to work out the neutron number of an atom 7

Q2 What do elements in the same group have in common ?

Q3 Why isotopes have similar chemical properties

Q4 Draw Structure of Calcium Atom
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Q2 What do elements in the same group have in

Positively charged subactomic particle — Protons COnENGR- 2

. : . Electrons They have same number of electrons in the outermost
Negatively charge subatomic particle — shell. For example, sodium potassium both group 1
has one electron in their outermost shells

i —— J.J Thomson
SIeConS wasidiscovered Dy Q3 Why isotopes have similar chemical properties

James Chadwick Since they have equal number of electrons
they show similar chemical properites

Neutrons was discovered by

Plum Pudding Model

Model given by J.J Thomson

Q4 Draw Structure of Calcium Atom

C o ledhon e LD (‘1,3,3]1')
: &" ﬂ[k""-: 0
) Nt - 20
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—2>Check the specification

> Try Exam Questions on this topic

® Share Knowledge
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a) Atomic Structure and Mixtures

Key Concepts in Chemistry

b) Periodic Table

¢) Structure and Bonding 4.1.2.1 The periodic table

- _ 4.1.2.2 Development of the periodic table
d) Quantitative Chemistry

4.1.2.3 Metals and non-metals

e) Chemical Changes 4.1.2.4 Group 0

f) Energy Changes 4.1.2.5 Group 1

4.1.2.6 Group 7
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John Dalton John Newland Dmitri Mendleev
‘ ‘ 13€ I
‘ \305] __ Published table of Elements | gc'ﬂf —» Gave Newland law of ' 3¢1 arranged elements
Octaves — according to atomic weights

—n arranged elements according to atomic weights.

Found similarities in the first elements

and the eighth element like octaves —» found patterns of similarities
within elements

Elements were arranged in the order
of increasing atomic weights.

—3 Worked well upto calcium

Left gaps where the elements
— Since all the elements were not discovered =3 did not fit the pattern

at that time and he organised all known so j[whti_l:lgi I;ter hill_ped ;
www.expertguidance.co.uk the pattern did not fit. eﬁegent: undiscovere
mahima.laroyia@expertguidance.co.uk —3 Not all elements fit into this pattern

+447448352272


https://bitpaper.io

Q Emm EU’BAHCE M Share Knowledge

www.expertguidance.co.uk
Present Periodic Table

Mendleev's Table Shortcomings

Argon atoms have a greater relative mass than

—2 potassium which will place Argon in the group of
sndmm and lithium and potassium in the group
of noble gases.

Organise the elements in the order of increasing
atomic number

All the shortcoming due to atomic weights were
— Madny other elemegutg bipil Iﬁ'””d ”,f‘t fttm%;[ this pattern solved by organising the elements in the order of
’?hne ;?l':df':;f;ppe y Mendleev's to maintain increasing atomic number.

—) Heavy atoms are due to the presence of different isotopes
of the elements.

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272
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Group —] 6 7 8 0 0 1 12 13 14 15 16 17 18
lP-f:rioﬁ-""'_I
1 2
1 ’ He
6 7 8 9 10
mf\.\n n M ctals . BRC|N| O] F | nNe
. - 13§ 14 Y 15 || 16 || 17 || 18
l | [alllsif P s|allar
21 || 22 (|23 || 24 || 25 || 26 || 27 || 2B || 29 || 30 || 31 || 32 g 33 ) 34 || 35 || 36
Sc|| T || V||Cr||Mn||Fe|Co| Ni||Cu|/Zn | Ga|Ge§ As [| Se || Br || Kr
39 (|40 (| 41 || 42 || 43 || 44 || 45 || 46 || 47 || 48 || 49 || 50 || 5 S2 Q| 53 || 54
Y ||Zr || Nb||Mo|| Tc || Ru || Rh || Pd || Ag || Cd || In || Sn || Sb | Xe
sl LN T2 |73 || T4 || 75|76 || 77 || 78 || 79 || 80 || 81 || 82 || 83 || 84 || 85
¥ |ln||Hf || Ta|| W| Re ||Os || Ir || Pt ||Au || Hg || T1 || Pb || Bi || Po §] At || Rn
s9-102 | 103 || 104 || 105 || 106 || 107 || 108 || 109 || 110 || 111 || 112 || 113 || 114 || 115 || 116 || 117 118
*%* |Lr || Rf ||Db || Sg || Bh || Hs || Mt || Ds || Rg || Ca || Uunt|| F1 ||Uup|| Lv || Uuns LUu
57T ||58 || 59| 60|/ 61| 62| 63| 64| 65| 66| 67 || 68 || 69 || 70
La||Ce || Pr||Nd|Pm|Sm| En| Gd| Tb || Dy || Ho || Er || Tm || YD
89 |90 || 91|92 93| 94|/ 95| 96 | 97 || 98 || 99 || 100 || 101 || 102
Ac|[Th || Pa || U || Np| Pu ||Am|[Cm || Bk || Cf || Es || Fm || Md

Source: Wikipedia

— Hikalroids
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Metals and Non Metals

BASIS

METALS

NON METALS

Appearance

They are Shinny and lusturous

They are dull in apperance

Position

Found in the left.

Conductors

Metal are good conductors

| Found in the right
\ Non-metals are insulators except graphite

Malleability

Metals are Malleable

Non metals are not malleable

Ductility

Vetals are ductile

Non metas are ductile

lons

loose electrons and form + ions

| gain electrons and form - ions

Density, mp and bp

They have high densities, mp and bp

They have low density, mp and bp

Examples

Sodium, potassium
Group 1, 2and 3

Carbon , Sulphur
Group 4,5 ,.6and 7

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
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They are stable as they They are stable, unreacrtive. Helium. neon.

have full outer shell theref re ThE:y,r have full outershell
Group O Noble Gas they do not react. electronic configuration. ﬁragdmﬂnﬁ Krypton, Xenof,

They are found at extreme right.
They are metals and react] They are reactive, have one electrqn | lithium, sodium,
- with water to form alkali in their outermost shell. Loose one vpotassium, rubidium,
Group 1 Alkali Metals (metal hydroxide) electron and form +1 ions to g_am cesium, and
full outer shell configuration. francium.

These metals react with beryllium (Be),

walr toTorm alkalis metgl [ 212 eaciue, haye 40 eieelor) magnesu i)
Group 2 Alkaline Earth Metals Ewya[%rr‘u?mﬁwerjm?:rﬂcg they are Iqund g0 4ron and form +2 ions to gain ;ﬁgrﬁfﬂrﬁ {%}r]_

y ' full outer shell configuration. barium (Ba),
radium (Ra).

They react with metals They are reactive, have seven elecfogs gﬁfgﬁﬂj&é
Group 7 Halogens to form salts so they are | in their outermost shell. Gains Sehanlebss,

names are (Halo= salt one electron to form -1 ions to gain Tr ool A

+ Gens= forming) full outershell configuration iyt

o e auEmte o uk

mahima. Iarnwa@expertgmdance co.uk °
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LA o? |
U\., LW i

3

9,8 8,18,
A,8% 18 13

A8 3’1”' 18,32 |

Properties

Least Reactive in the sernes

Maore reactive than lithium but less
reactive then sodium

'Dtm Lm_, Q!r %' % | More reactive than sodium
3

Highly reactive

Too reactive

Unstable radioactive
reactive

www.experigu
mahima.laroyia®@expertguidance.co.uk
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* They are highly reactive

* Reactivity increases down the group. --== because tendency to loose one electron increases
down the group due to increase increase in size
and decrease in nuclear charge

* They loose one electron and form +1 ions.

* They are stored in kerosene or oil to prevent them
reacting from air and water

www.expertguidance.co.uk

9l They are soft, silvery and shinny. Tﬁfaﬂfh;g&lgggyg%@expertgmdance.c:n.uk

* They look dull in air as they react with oxygen and form oxide
which coats their surface

* Lithium is less reactive and francium is highly reactive.
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L]

‘ REACTION WITH WATER |

Reacts with water to metal
hydroxide :

= 2M+ H 0—"'2MhH+H

— Metal hydrﬂxlde are alkali therefore the
pH increases. Reactivity increases down
the group so potassium reacts violently

—= Fizzing is produced due to the formation
of hydrogen.

Zi‘m* 130 "U*D'?

WWW. expertgmdance co.uk
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Group 1: Alkali Metals = |
Chemical Properties [M LIN"II‘E Share Knwodee

REACTION WITH
HALOGENS

‘ REACTION WITH DXYEEN |

Reacts with oxygen to form
a metal oxide to form metal halides

M0, — Mo oMy x, amx

—> Metal goes dull in air due to this X F U

reaction. ~y Metal halides ﬁt 1
are while solids but di'ssﬂlue

in water to form colourless

4 + 2 O solutions.
ﬂm 9 e (9 2/; 4 hw -0

React with halogens
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LITHIUM

REACTION WITH WATER

® Share Knowledge

SODIUM

POTASSIUM

gt

K,

?-Na( +2y0 ——a?-NqoL)-\-

loats in water due to less denisty than
ater

—=

Floats in water due fo ess denisty thanm |
water

fﬁs?““

Floats in water due to less denisty than
water

Fizzes due to the formation of hydrogen
gas.

Shape is retained while reacting
and gets smaller.

Fizzes due to the formation of hydrogen
gas.

It melts into a call while reacting.

Fizzes due to the formation of hydrogen
gas.

Melts into a ball, catches fire and
produces a lilac flame.

' m_.expenguidanﬂe.cu.uk

mahima.laroyia@expertguidance.co.uk
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—> The Reactivity of Group 1 increases down the group
: - ' ases down the group,

To loose an electron small nuclear charge
FACTORS AFFECTING TENDENCY greater size of atom and greater shielding

TO LOOSE AN ELECTRON Is required

— Nuclw Cl'\ﬂ'r L

reat the size o ,
outer electron becomes further away
from the nucleus decreasing the nuclear
charge

g alom =

— - - More the number of inner electrons
due to increases in number of shell
! SHI ELDIN ’ greater will be the shielding of the outer
electron from the nuclear charge

Greater the size of the atom, the outer

— electron will become further away from th
nucleus resulting in decreases
—p{ 517_2 DF ATBMS in nuclear charge

WHY REACTIVITY OF GROUP 1 INCREASES DOWN THE

- ® Share Knowledge
(ack b
loa 84 .

l({Tb
N——

Down the group the atom size

increases due to increase in number of
electron shells. This results in the

outer electron being further away from :
the nucleus.

As the outer electron becomes further
away from the nucleus the nuclear

charge decreases. Increase in number

of shells also increases the shielding and
shields the outer electron from the

nuclear charge.

Therefore, the tendency of atom

to loose an electron increases down the group
resulting in increase in reactivity
down the group.

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
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Element Symbol Electronic Configuration | State at room temperatufe | o) ~1pv/TY

| 36 Green Gas OJUK
_ (T Yot | oue o

Bromine
DECREASE

lodine b} |g olatile purple solid
_ e (] |-

Astatine

1 Radioactive ELECTRON

AFFINITY

www.expertguidance.co
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GROUP 7 : Halogens : Physical Properties

® They are non metals

® They gain an electron to form -1 ions.

@ They have low melting and boiling points

® Their melting point increases down the group due to increases

in intermolecular forces.

& They are found in pairs and exist as diatomic molecules (X 1)

© They are poisonous and smelly

¢ Their reactivity increase down the group
@ Their density increases down the group.

€ They are poor conductors of heat and electricity

winww evbertauidance ceo uk

Share Knowledge
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REACTION H HYDROGEN

—3 They react with hydrogen REACTION WITH METALS

o form hydrogen halides. — They react with metals to form
lonic compounds. In lonic compounds, halogens
gain one electron from the metals

X T H — 2 H X to form -1 ions and attain noble
?-( < [ ) gas electronic configurations.
S RS

= F{e;ctivity decreases dDWﬂ the group so ('J \N%ﬂ-\- u __‘) M 0\ L'\(. 3)

fluorine and chlorine reacts explosively and
bromine and iodine reacts at higher
temperature in the presence of catalyst.

4vww.expertguidance.co.uk [j 2 ( L(é
mahima.laroyia@expertguidance.co.uk 7

+447448352272 .
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* The more reactive halogen displaces the less reactive halogen from its salt

As the reactivity decreases down the group, the halogen at the top can take the position of the halogen at
the bottom in its cnmpnunds and will displace the less reactive halogen.

(more reactwe} (salt . chlorine being more reactive bromine :
F Qricesmacie has taken the position of being less reactive
halogen than Chlorine) B PR B han chlorine has
in its compounds been displaced
(A | Decyesr a C\ Z i\‘ ,_.. POHIE) by chlorine)
% o 2_ —-‘r N’ - —2 Nﬁ YuCh;m.
Yo [Ye

I F — can displace all halogens

LY

Q —» can displace all halogen except fluorine

www.expertguidance.co.uk Bve — candisplace only iodine

| . R . " - -

® Share Knowledge
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FACTORS AFFECTING TENDE
TO GAIN AN ELECTRON

[ 7 Nudg Chae®

WHY REACTIVITY OF GROUP 7 DECREASES DOWN THE
GROUP 7

—> The Reactivity of Group 7 decreases down the group
as the electrnn affinity or tendency to gain the electron

CY To gain an electron, smaller nuclea
smaller size and less shielding is re

be the force of the nucleus as the
electron will be closer to the nucleus.

c:ha

Smaller the size of the atom, greater will

Less electrons and shells, smaller will
be the shielding which will in turn increa

— ! SHIF_ LDIN Cl_ ’ the nucleslarc.harge.l

—l Sy72¢ DF ATomMs

———

Greater the size of the atom, the outer
electron will become further away from th

nucleus resulting in decreases
In nuclear charge

K&Et ' L\a(_{u{"““’

Down the group the atom size
increases due to increase in number of
electron shells. As a result

the nuclear charge decreases.

The size of the atom also increases down the
group which makes the nuclear charge weake

Thg electron shells also inqreases
which decreases the effective nuclear
charge on the incoming electron.

Due to all these factors, the nuclear charge
decreases which decreeases the
tendency of gaining electrons down the

group of halogen making them less reactive.
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GROUP 1 Alkali Metals

a) Have one electron in their outermost shells

b) They are metals

¢) They react by loosing electrons

d) They form +1 ions

e) Their reactivitiy increases down the group

f) Reactivity depends on tendency to loose an electron

GROUP 7 Halogens

Have seven electrons in their outermost shell

They are non metals

They react by gaining electrons

They form -1 ions

Their reactivity decreases down the group

Reactivity depends on tendency to gain an electron
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Group —1
1 Period

T
LA

L]
K]

- [&]
ad

| TRANSITION METALS \

Found between group 2 and group 3

Lanthanides

Actinides

2 3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18
2 * They are hard
Z 5 [ 6 5 8 |9 |[10
Be B . O F | Me
) TS (34|15 (1617 |[ta & They are strong
Mg AlllSill Pl s || Clar
20 (21|22 |[23[Za|[25 |[Z€ |[27 |[ 28 |[28 |[30|[31 |[3Z |33 |[ 34 |[ 35 |[ 3% |
Callsc|lT|| v | CrllMn| Fe|[Coll Ni|lCullzn]||Ga| Ge| As || Se || Br || kr * They are malleable and ductile
S8 |[39][40[a1][42|[43 ][44 |[45|[46|[ 47 |[48][49 ][50 |[51|[52][53 |54
srll ¥ [ Zr|INe|[Mo||l E ||Rul||RR|[Pd| AgllCd|| In|[Sn||Sb]|l ® || | || Xe
56 72737475 |[7e|[77][78|[79|[80]|[81 |[8Z|[83|[84|[ &5 |[ 86 i iti
Ba Hf [| Ta || W || Re || Os || Ir || PL|[Aul||Hg |l TI || Pb || Bi || Po || AL || Rn * ;ESFQP;TE glﬁgﬁgeciﬁ?:;‘clae;tnggdgrnup‘1
88 104|[T05|[T06]|[T07|[T08|[To9][TTo|[T1T|[T12|[T13]|[I14|[115|[T16|[117|[T18 : - oo
R Rf || Db || s ll Bh | Hs || Me | Ds || Ra [[en |l NA || F [l s | v || & | og In construction purpose like iron.
ST I5B[59|[e0][61 [62 |[63 |[62|[65 |[66 |[6/7][68|[69 |[/0| 71 . L
La || Ce || Pr | nd | Pm|[sm ] Eu || Gd || T || Dy | Ho || Er |[Tm | ¥b || Li| Y& They show variable oxidation states
Bo|[90|[o1|[9Z][93 ][ 94 |[95 |[ 96 |[97 |[ 98 |[99 |[100][10T|[102|[103
Ac || Th|lPa |l U [[Np| PullAm||Cm|| Bk || Cf || Es [|Fm || Md || No || Lr

* They show the reaction with oxygen, watet and halogen like
group 1 but they react much slowly than alkali metals. *

-

* They are used commercially as catalyst

* They form coloured compounds.

www.expertguidance.co.uk
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PRE A table that shows arrangement of all the known elements in the
Periodic Table —= order of increasing atomic number. The table is organised into penods and groups.
M Share Knowledge

Metals Elements found to the left of the periodic table which are soft, shinny, conductors
malleable and ductile. eg Group 1, group 2 and group 3 elements

Non Metals = Elements found to the right of the perodic table which are

dull, insulators. Group 4,5,6 and 7 are non metals. Alkali = Bases that are soluble in water

Halogens =—— Group 7 elements are halogens as they are salt forming.

Displacement Reaction — YVhen a more reactive element displaces
the less reactive element from its salt.

Alkali Metals = Group 1 elements which react with water to form alkali

Moble Gases = Group 0 elements which are stable and do not react as they have
complete outer shell.

i Elements found between group 2 and group 3 which have high densities, show variable oxidation states
Transition Metals = and form coloured compounds.

Periods = Horizontal rows of the periodic table.

Groups —\ertical columns of the periodic table

Group Number — Indicates the number of electrons in the outermost shell. www.expertguidance.co.uk

mahima.laroyia@expertguidance.co.uk
+447448352272

19


https://bitpaper.io

)
g 3 RT GUIDAN

www.expertguidance.co.uk

‘ TEST YOURSELF 1 \

Q2 Write the name of most reactive halogen

Q1 Look at the periodic table and give two examples of each and most reactive alkali metals
Metal — -
Q3 Why the alkali metals gets more reactive down the group
MNon Metal .
Alkali Metal )
Q4 Why halogens get less reactive down the group
Halogens
Noble Gas

Semi metal or metalloid

Metals that form +1 ions

Non metal that form -1 ions

Metal that form +2 ions

QS5 Write the balanced chemical equation with state symbols of
a) Potassium with water

b) Lithium with oxygen

¢) Sodium with bromine .

d) Chlorine with hydrogen

Q6 Explain displacement reaction of halogens with examples.
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Q2 Write the name of most reactive halogen

Q1 Look at the periodic table and give two examples of each and most reactive alkali metals

Metal e—— oh', NQ Haj,o!u\_ r_' A{M Hdﬂl—' F-Y e Share Knowledge

Q3 Why the alkali metals gets more reactive down the group

Non Metal — 02 3 F?.. Down the group the atom size increases due to increase in number of
electron shells. This results in the outer electron being further away from

. the nucleus. As the outer electron becomes further away from the nucleus
Alkali Metal - - k.} I I' the nuclear charge decreases. Increase in number of shells also increases
the shielding and shields the outer electron from the nuclear charge.

- Therefore, the tendency of atom to loose an electron increases down the group
Halogens S— r:] (IJ. resulting in increase in reactivity down the group.
Q4 Why halogens get less reactive down the group
NOBIS-CaS: - Se——— Hf ) A‘V Down the group the atom size increases due to increase in number of

electron shells. As a result the nuclear charge decreases.

The size of the atom also increases down the group which makes
the nuclear charge weaker. The electron shells also increases
which decreases the effective nuclear

Semi metal or metalloid 'S':

Metals that form +1 ions e 1_;_ k_ charge on the incoming electron.

/

Due to all these factors, the nuclear charge

Non metal that form -1 ions F 0 decreases which decreeases the

) . tendency of gaining electrons down the

. - M group of halogen making them less reactive.
Metal that form +2 ions 3} ‘! R
» — Ft EM www.expertguidance.co.uk
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Q5 Write the balanced chemical equation with state symbols of

a) Potassium with water

b) Lithium with oxygen 2 k(;ﬁ'*- 2 H’L—Dtﬁ
¢) Sodium with bromine

d) Chlorine with hydrogen 4 L{Q‘F 01(3) ?'L{ ?_U

When the more reactive halogens displaced the less reactive halogen
from its salt.

F, + ANo — ol Nof + U
U, + INoF —2 No vk,

® Share Knowledge
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NEXT STEP Il

* Check the Specification

* Do Exam questions on this chapter
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