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Science Homework 1

Complete the section of the homework workbook identified on the front of this
Knowledge organiser and learn the key knowledge questions and answers ready for the
knowledge quiz.
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Big questions:

How are different salts made?

What practical steps are needed to make a soluble salt?

Why can you drink some acids but not others?

What reactions are used to determine the reactivity series?

What is the difference between a neutralisation and a redox reaction?

How can chemical equations be represented more simply?

How can metals be extracted from their compounds?

Do we always produce a metal during electrolysis ?

Key vocabulary

Acid A substance that dissolves in water to release H* ions (the acid ion) It has a pH less than 7
Base A substance that reacts with an acid, neutralising it. It has a pH more than 7

Alkali A soluble base. It dissolves in water releasing OH" ions (the alkaline ion)

Strength Measure of how much the acid has split into its ions (ionised)

Concentration

Measure of the number of particle per unit of volume in a solution. Units g/dm3

Neutralisation

Reaction between a acid and a base to produce salt and water (and carbon dioxide if

base was metal carbonate

Reduction In terms of oxygen = Loss of oxygen In terms of electrons = Gain of electrons
Oxidation In terms of oxygen —> gain of oxygen In terms of electrons = Loss of electrons
Electrolysis Process where electricity is used to split a compound back into its elements

Electrode Point of contact between a solution and wires in electrical circuit. Graphite typically

used as high melting point and good electrical conductivity.




How are different salts made?
Salts are made when acids react with different substances, including metals, bases and alkalis
Metal + acid = Salt + hydrogen E.g Sodium + hydrochloric acid = Sodium chloride + hydrogen
Base + acid = Salt + water E.g Calcium oxide + nitric acid = Calcium nitrate + water
Metal carbonate + acid = Salt + water + carbon dioxide
e.g Lithium carbonate + sulphuric acid = Lithium sulfate + water + carbon dioxide

Alkali + acid = Salt + water E.g Lithium hydroxide + hydrochloric acid = Lithium chloride + water

To name the salt, need to know the metal / metal part of the base and what acid is used.

The metal part never changes its name, the acid changes its name based on

Name of acid Chemical formula lons the acid splits into
Hydrochloric acid HCI H* CI
Nitric acid HNO3 H* NOs
Sulfuric acid H2S04 2H* SO4*

If asked to write the formula of the salt, the positive charges of the metal must cancel the negative charge
on acid part of salt

Key ions Positive ions

Groupl=> M*  Group2-> M?*  Group3 > M*

Key negative ions

Chloride = CI Nitrate = NOs" Sulfate = SO04%

For example Sodium sulfate with be Na;SOs4 as Sodium is in group 1, so two Na* ions are needed to
cancel the SO4%",



What practical steps are needed to make a soluble salt?

A pure sample of a soluble salt can be obtained from the reaction between an insoluble base e,g a metal
oxide and an acid.

The order of the steps can be remembered using the acronym WAFER

W = Warm the acid To increase rate of reaction

A 2 Add the (insoluble) base to EXCESS To ensure all the acid has reacted

F - Filter the resulting solution To remove the excess base

E = Evaporate to the crystallisation point To remove the solvent

R - Remove from heat, and allow the rest of the water to evaporate Get larger crystals and not powder

Glass rod
— Filter funnel

Beaker — Filter paper
" Unreacted copper(ll) oxide

)//\ Evaporating basin

" Copper sulfate solution

Unreacted copper(ll) oxide s -
~—— Boiling water

Tripod

Beaker
Bunsen burner
Hot solution

after reaction

Beaker (water bath)

Conical flask

— Filtrate

Why can you drink some acids but not others?

Not all acids are the same however, some acids and alkalis are stronger that others.

Strength of acids = Depends of how easily IONISED the acid is. This is where it splits into H* ions and the

negatively charged ion left over forms the salt

Strong acids = Completely ionise in solution. Examples include hydrochloric acid, sulphuric acid and nitric
acid

Weak acids > Partially ionise in solution. Examples include ethanoic acid,



With the acids in solution, we cannot

directly see the acids ionising, so we 2 2"
have to use the pH scale to identify 2 g
the strength of the acids. & g
Key features
Neutral 2> pH 7 1
Acid = Less than 7 (strong 0-2)

o 1 2

Alkali = More than 7 (strong 12-14)
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Acid

Neutral Alkali

Strength is not the same as concentrated. Concentrated mean a larger number of particles per unit volume

While dilute means per particles per unit volume.

The concentration can be increased by adding more mass of the solute to same volume

The concentration can be decreased by adding more solvent ie water to the solution.

A pH increase of 1 means the solution is 10x less concentrated

What reactions are used to determine the reactivity series?

When metals react, they are oxidised, meaning they
LOSE electrons, forming positive ions.

The more reactive the metal, the more easily they lose
electrons.

The reactivity series lists metals in order of most
reactive to least reactive based on reactions with water,
acid and oxygen.

The reactions can be compared by visual observations,
such as how violent the effervescence (bubbling) is, how
much the temperature changes by) or whether a

displacement reaction has taken place

MOST REACTIVE OF COMMONLY USED METALS
Potassium

Sodium

Lithium

Calcium

Magnesium

Aluminium

Carbon (above this electrolysis MUST be used to extract)
Zinc

Iron

Hydrogen (below this unreactive that exist as metal
Copper

Silver

Gold

LEAST REACTIVE OF COMMONLY USED METALS

Displacement reactions > Where the more reactive element takes the place of a less reactive element in

a compound




What is the difference between a neutralisation and a redox reaction?
Neutralisation reactions occur when acids react with bases or alkalis. The H* in the acid reacts with the base

to form water. Essentially the reaction involves transfer of a H*, there is NO transfer of electrons

When metals react with acids, or other substances, electrons are transferred instead. This is known as a redox
reaction. REDOX = Reduction and oxidation

Reduction = Loss of oxygen (look in equation for reactant that had oxygen in chemical formula that has less
oxygen'’s in product)

Oxidation = Gain of oxygen (look in equation for reactant that has more oxygen in product in chemical formula)

Example: 2Fe,0; +3C - 3CO; + 4Fe
Reduced = Fe;0s as it produced iron so has lost oxygen

Oxidised = C as it has produced CO, showing it has gained oxygen

How can chemical equations be represented more simply?
Redox reactions can be identified by looking at what has gained or lost electrons instead of oxygen
The key acronym here is OlLe RIGe (pronounced Qily Rigy)
Oxidation is Loss of Electrons
Reduction is Gain of Electrons
To identify this more easily we can use half equations. Half equations on involve the element that is being
oxidised and reduced, and the electrons.
To balance
1) Balance the atoms first
2) Count up the charges (don’t forget numbers in front)

3) Balance the charge by adding electrons to the more positive side



Example

H* 2> H Balance the atoms first, add another H* to balance the hydrogens

2H* 2> H Count up the charges (2+ on the left, 0 on right) Left hand side more positive by
2 so add 2 electrons on the left

2H*+2e 2 H; H* has gained electrons so it has been reduced

lonic equations
This is where spectator ions are removed from the equation. Spectator ions are those that aren’t involved

in the reaction, they remain in solution (aq) and don’t change charge

To find spectator ions >

. . . E. Mg + 2HCl@ag = MgClh aq +H
Look what is aqueous both sides of the equation, & gt (2a) 812 e T2 (e
Split those aqueous into ions (CHARGES !) . ) ) )
Mg (5 + 2H'@q) +2Cl aq) > Mg¥(aq)+2Cl" (aq) +H2(g)

Cross out any that are same both side Mg (o) + 2H' g + 2CFe) > Mg% (g +2C8 —ey + Ha (g

Mg + 2H'eg 2> Mg g + Ha g
Rewrite equation

How can metals be extracted from their compounds?
When an ionic compound is molten or dissolved in water, the giant ionic lattice is broken down and the
ions are free to move (mobile). The molten mixture or agueous solution (electrolyte) can conduct

electricity as the charges can move to the oppositely charged electrode transferring energy.



A simple set up for electrolysis is shown below
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To reform the element, negative ions lose electrons so are oxidised (losing electrons oxidation)

To reform the element, positive ions gain electrons so are reduced (gaining electrons reduction)

Do we always produce a metal during electrolysis ?

If you want to guarantee forming the metal, then the electrolyte needs to be the MOLTEN compound, and
not aqueous.

Aqueous means dissolved in water, and water can split into ions: H,O = H*+ OH"

Reactive metals easily lose electrons, it is difficult to force them into accepting the electrons lost back. If
there is a less reactive element (Hydrogen in this case) that can accept them instead, then Hydrogen will be
reduced, forming H, gas. The metal ions stay in solution (forming a metal hydroxide solution

lon In aqueous solutions In molten compounds
Metals MORE reactive than Hydrogen gas is produced at The metal is produced on the
Hydrogen negative electrode negative electrode

Metals LESS reactive than The metal is produced on the The metal is produced on the
Hydrogen negative electrode negative electrode

Halide ion (CI"Br I") Halogen gas (Cl; Br; I2) at

positive electrode

Halogen gas (Cl; Br; I2) at
positive electrode

Hydroxide ions

Oxygen gas at positive electrode | X

Any other negative ion (sulfate,
nitrate)

Oxygen gas at positive electrode

X
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Science Homework 2 80"
Complete the section of the homework workbook identified on the front of this

Knowledge organiser and learn the key knowledge questions and answers ready for the
knowledge quiz.

How to get the most out of your knowledge organiser:

* To get the most use out of the knowledge organisers you should be learning sections and then self-
testing.

* There are several different things you can do
— Look, cover, write, check, correct
— Read through the organisers
—  Mind maps
— Key spellings
— Make a glossary
— Missing out key words
— Questions/answers answers/questions
— Flash cards
— Revision clock learning
— Mnemonics

Science Learning Tools and wider study:

The Oak Academy — Online Science lessons
BBC Bitesize science
You tube channels:
Fuse school
Ted talks
Free science lessons
Primrose Kitten




Key knowledge question

Answer

In terms of oxygen, what is meant
by reduction?

Loss of oxygen

In terms of electrons, what is meant
by oxidation?

Loss of electrons

What acid must be used in
preparation of Calcium nitrate?

Nitric acid

What process is used to separate an
insoluble solid from a solution?

Filtration

What process is used to extract a
salt from a salt solution?

Evaporation

Give 1 reason why graphite is a
suitable electrode in electrolysis?

High melting point / good conductor of electricity /
unreactive

Why does electrolysis not work for a
solid salt?

lons are fixed / not mobile

During electrolysis of sodium
chloride solution, what is produced
at negative electrode?

Hydrogen gas

During electrolysis of copper sulfate
solution, what is produced at the
positive electrode?

Oxygen gas




Science Homework 3
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Complete the final section of the homework workbook identified on the front and learn
the key knowledge questions and answers for all of the areas covered in this knowledge
organiser ready for the end of term test.

Big questions:

What are atoms made of?

How was the structure of the atom discovered?

What is nuclear radiation?

What are the properties of the nuclear radiations?

How do we write decay equations?

How long do sources stay radioactive?

What is the difference between irradiation and contamination?

Key vocabulary

Alpha particle

A helium nucleus (two protons, two neutrons) emitted from some
unstable nuclei during radioactive decay.

Alpha scattering
experiment

An experiment carried out by Rutherford and others that showed that
the atom has a nucleus.

Atomic structure

The atoms of an element are made of smaller, sub-atomic, particles. The
number and arrangement of these particles is the atomic structure of the
element.

Background radiation

lonising radiation emitted by natural and man-made sources that is at a
constant low level all over the Earth.

Beta particle

A fast moving electron emitted from the nucleus of some unstable nuclei
during radioactive decay. Created by the decay of a neutron into a
proton and electron.

Decay equation

A symbol equation representing the decay of a nucleus. Show the
changes happening in the nucleus of radioactive isotopes.

Gamma ray

A photon (particle) of high energy electromagnetic radiation emitted
from some unstable nuclei during radioactive decay.

Half Life

The time taken for one half of all remaining undecayed nuclei to decay. A
measure of how long a sample will stay radioactive.

lonising Radiation

Potentially harmful radiation emitted from the nucleus of an unstable
isotope that can cause ionisation of other atoms.

Irradiation and
contamination

Potentially harmful exposure to radiation either by radiation passing
through (irradiation) or being in contact with radioactive material
(contamination)

Isotope

Version of the same element with the same number of protons but
different number of neutrons.

Radioactive decay

When an unstable isotope of an element undergoes a change in its
nucleus and emits ionising radiation.




¢ What are atoms made of?

Atoms consist of a nucleus of protons and neutrons surrounded by electrons.

Isotopes of an element have the same number of protons and different number of neutrons. They have
the same Atomic number and different Mass number.

Eg. Isotopes of carbon.

Carbon-12 Carbon-13 Carbon-14
98.9% 1.1% <0.1%
6 protons 6 protons 6 protons
6 neutrons 7 neutrons 8 neutrons

e How was the structure of the atom discovered?
Rutherford’s alpha scattering experiment led to the modern model of the atom.

Thompson’ plum pudding: Alpha-particles
J Electrons scattered throughout.
J Positive charge spread everywhere.

Expect alpha particles to pass through mostly undeflected. Plum pudding

(a) Rutherford's Expected Result

Rutherford’s results: "
J Many alpha particles pass through — must be lots of empty =
space. %
P R
) Some deflected through big angles — positive charge is in Nu\deus Ay
one place. @ Neutron

(b) Rutherford's Actual Result
Rutherford concludes: nucleus in the centre, electrons on outside.



e What is nuclear radiation?

In alpha decay a nucleus loses two protons and two
neutrons.

a

* O
b \:) + Q (alpha)

Daughter Helium

L4 MaSS number dOWI’] by 4 Isotope Nucleus
. Atomic number down by 2 pu > a
— \_ ) \-;) * “’E“’
In beta decay a neutron becomes a proton and an nenck - Ser
. . . . Isotope a ’gfg ve Isotope

electron. The electron is emitted. It is the beta particle. " i "

. Mass number stays the same [ A ~ &

. + % (gamma)
] Atomic number goes up by 1 ) o

Daughter (Gamma ray)
Isotope

In gamma decay a photon of high energy electromagnetic radiation is emitted. The nucleus is unchanged.
e What are the properties of the nuclear radiations?

The penetrating power is a measure of how difficult it is to stop a radiation.

Alpha radiation has a low penetrating power. Beta is greater and gamma radiation is the most
penetrating.

Radioactivity Penetration Range

Alpha particles .—

Beta particles B O

Gammarays Y ww eo— ;

Paper Aluminum Lead
foil

Cancer Cell

Nuclear radiations (alpha, beta, gamma) can cause
ionisation (knock electrons out of other atoms).

This can damage human DNA and lead to cell damage or
mutation that can lead to cancer.



C4 CHEMICAL CHANGES AND P4 ATOMIC STRUCTURE

¢ How do we write decay equations?

Decay Type Radiation Emitted Generic Equation Model
4, A Al i 4 ,8,
Alpha decay 5 zX —_ Z—ZX + S —h
Parent Daughter Alpha
Particle
0 A Ay 4+ 0
Beta decay B ZXK =, X+ B @ — @ —
Parent Daughter Beta
Particle
Relaxation
Gamma emission 87 '}X* — "Z‘X' + 87 @ — @ NIMNT®
Parent Daughter Gamma ray
(excited nuclear state)
¢ How long do sources stay radioactive? Paront  Daughter
isotope  isotope
(o)  (oray)
Half life is: the time taken for the number of un-decayed atoms to 335553308 Suisesiass o L

fall by half. Equal to time for radioactive count to fall by half.

. Doesn’t matter where you start counting — half life always

the same.
J Half life for different isotopes very different.
) Half life useful for aging fossils and rocks — eg. carbon

dating

¢ What is the difference between irradiation and contamination?
Contamination — you have a radioactive source material on you or in you.

Irradiation - ionising radiation strikes you or passes through you.



Key knowledge question

Answer

Which model of the atom consists of
a sphere of positive charge with
electrons embedded inside?

Sphere (ball) of positive charge, (negative)
electrons scattered throughout

Give two features of the Plum
Pudding model of the atom

Positive charge concentrated in the centre
(nucleus), (negative) electrons around the outside

Give two features of the Rutherford
nuclear model of the atom

Orbiting the nucleus (in energy levels/shells)

Where are electrons found in the “>He or ahelium nucleus or 2 protonsand 2
nuclear model of the atom? neutrons
Describe an alpha particle 0,e or afast moving/high energy electron

%E or ahigh energy/frequency electromagnetic
Describe a beta particle wave

Describe gamma

alpha, beta, gamma and neutron decay

State 3 type of nuclear radiation

the time taken for the activity to halve

Define half-life

contamination

What term means getting
radioactive source on your skin,
clothes or an object?

irradiation

What term means being exposed to
the radiation emitted from a
radioactive source?

mass number decreases by 4, atomic number
decreases by 2

How do the mass number and
atomic number change when a
nucleus emits an alpha particle?

mass number stays the same, atomic number
increases by 1




b e (i) Alisufg Bouog DIURRADT DUR (i) ABOH | S0UR DG DeUguo TROFE) AR FEDE 400 Bee

* JOOLUNU S01LM JSEIEEU B} 0] PEPUNG USad J0U BABY |5 PUE N JO) SSSELL JUU0E SAEEY
PERRUC USa] BAEY (£0] — (F SISQUINU JRU0E] SBMUNY e pue (|2 — §5 SISQUINU JAUCIE) sBpUBLuE] au| ,

gl Lk gl Sl ¥l ELL okl L L [1]Y" 1] HOl LOL 01 SOl Ol 68 HH L8
vmmima | sumsmimn |wnousesy) (wng pumy way |wew Bl anpeapa | anEeey | wneeg (anfeooeey wnpgo s wREr | aew | wnpeey
Bop | s1 A1 | oW 14 Uy | u | By [ sa | W SH | ug Bg | aa | ov | ey 14
I¥6zl | w6zl | [esz] | (B8] [ [eezl | loazl | (a2l | [222] [ [k22) | legz] | [Lez] | [#02] | [292] | (2g9z] | [Lecl | [ez2] | lgzz] | [E22]
a8 51 ¥ £l &8 L 1) -7 "L L LT SL L7 EL &l FLY o4 o5
= wuprer | wnpopd | wnamg ] wapey | Arwea prab wrged | anpa | wowes | wopeys | weson | wnpem | owreaey | uroegem | weeeg | anees
e w Og g ad IL By ny id 4 50 Y M EL H P | Bg 52
[zzz]l | [oLz] | [80zZ] BO& L0 Ll LOE L6l S6l1 &6k [:]3 g8l ¥el 513 gLl GE L LEL EEL
s ] &5 1S 1] &F aF iF g¥ ¥ Lid EF ¥ L oF Bt HE LE
= wpa | woem | Aeow e L anpd | wnpees | aws  |wopeed | wniod | sy | womeeps afow| wregon | wopouz | woued | wrguons | wnpgu
X I el qQs ug uj P2 By Pd Uy my 2L oN aN 1z A 5 a3y
LEL LEL 8EL (443 133 Skl (413 g0l a0l E0L LOL (28] 96 £6 L& 68 g8 S8
9t SE ¥E £E &E LE 0E 65 i LE o9& A ¥ A [ A L& 0c Gl
wodls | supansg | wopeer | opeme  wopmased) wnped =T sdan L2 ™I woa |eeesdaey | weaoys | weeese | woemp | weses | unpee | wreeesd
M 18 L1 Y L] L2 ] uz na IN oD a4 UN ] A 1L 2% BD M
8 0 Gl 5L £l 0L 59 SED 65 65 95 S5 (4] 3 gF L oF G6E
gl Ll a1 Sk ¥l £k &k L
wodim LYT-T] Jyps |suoydsayd | wools | wepanp funpesdeul  wnpos
¢ 12 s d 18 v B | eN
0 S5E ok lE 8e LE L4 £
113 6 g L 9 ] Jaquinu (uojoud) JRUoe ¥ £
o LT T wafil ko waianu (- T ] ey LT ] e
N 4 Q M o 8 oquis oo eg n
174 13 gl ¥l Zl 18 SSELL MILDIE SANEBR i) L
& I
ey wicundy hﬂu_
aH H
¥ |
Li] L ] S ¥ £ [4 k

SIUaW3)|3 JO 3)qe JIPolad 3YL

VOV



