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Resources:

1) Cognito Video Links
2) Knowledge Organiser
3) Quizzes
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Exam content:

Topic / Skill Cognito video links

B1 Cells Cell structure - https://youtu.be/qHkUOIC8Nbo

Kingdom’s of life - https://youtu.be/Xzy42e93G3g

Microscopy - https://youtu.be/PB97svr7Ye8

Light and electron microscopes - https://youtu.be/PAzs300ex5k
Units of conversion - https://youtu.be/rJJrR8h-DtA

Mitosis - https://youtu.be/RHyZVmbiA78

Stem cells - https://youtu.be/fp5H3SsIskQ

Specialised cells and differentiation - https://youtu.be/LNLzZmswPkQ
Stem cells in medicine - https://youtu.be/5IN2NrGBOYY
Diffusion - https://youtu.be/IxHMJaXOzP4

Osmosis - https://youtu.be/vCIVXYmXkzM

Active transport - https://youtu.be/tM0bGaaQ2jY

Surface area to volume ratio - https://youtu.be/GC7phTfotpE
Exchange surfaces - https://youtu.be/GXGNRINCP]E

B2 Organisation Cell organisation - https://youtu.be/MB6mE6weCS4

Enzymes - https://youtu.be/gUncqlL1ul8Q

Factors affecting enzyme activity - https://youtu.be/n9He FK6nao
Balanced diet - https://youtu.be/dN7c2JniR8U

Digestive enzymes - https://youtu.be/6jzZ9WvfKDVc

Digestive system - https://youtu.be/vMI46qGQMDw

Food tests - https://youtu.be/13H1urX3gxl

Lung and gas exchange - https://youtu.be/B44n2SMLv-s

The heart - https://youtu.be/zU90AkcTJEs

Blood vessels - https://youtu.be/AISQEs694qY

Blood - https://youtu.be/81w0BXg7QJA

Cardiovascular disease - https://youtu.be/UN5BIPfMUkg

Health and disease - https://youtu.be/thAyrNpD77A

Risk factors for non-communicable diseases - https://youtu.be/iy-47a68P60
Cancer - https://youtu.be/B5VHRKBI4PY

Plant cell organisation - https://youtu.be/oT4jvKRYBjA
Transpiration and translocation - https://youtu.be/9FTafxnbwHQ

B3 Infection and Communicable disease intro - https://youtu.be/dbd5iydu3EY
response Viruses - https://youtu.be/m0o8mhu9Arg

Bacteria - https://youtu.be/Z5c8IVXDigc

Protists and fungi - https://youtu.be/2Fh-2wpvhHQ

Immune systems and defence - https://youtu.be/63XExOKWrgg
Vaccinations and immunisation - https://youtu.be/23fQscOSqVU
Drugs and medicine - https://youtu.be/r 5GM3 uOWo
Developing new medicines - https://youtu.be/w3ykU52K-Hw

B4 Bioenergetics Photosynthesis - https://youtu.be/X810lkeuHJw

Factors affecting photosynthesis - https://youtu.be/JOKxRX3fyol
Aerobic and anaerobic respiration - https://youtu.be/U4WwWuVZSe4
Exercise - https://youtu.be/PthdswsrM3Y

C1 atomic structure | Atoms - https://youtu.be/fN8kH9Vvqo0
and the periodic Elements, isotopes and relative atomic mass - https://youtu.be/iyCLDHG1PCA
table Compounds, molecules and mixtures - https://youtu.be/iBDrOmHyc5M
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Balancing equations - https://youtu.be/qquOFYOpdIO

Filtration and crystallisation - https://youtu.be/vi SJBnxmHo
Distillation - https://youtu.be/eQInHr9g6lo

History of the atom - https://youtu.be/sG6QolLxwlw4

Electronic structure - https://youtu.be/EBKwG25hRPE
Development of the periodic table - https://youtu.be/IdS9roW71zM
Metals and non-metals - https://youtu.be/Rc2JBp91V70

Group 1 - https://youtu.be/dZGDUKQa 6g

Group 7 and group O - https://youtu.be/HT1zAPQIBAQ

C2 bonding,
structure and
properties of
matter

Formation of ions - https://youtu.be/PCZtnbxtXgE

lonic bonding - https://youtu.be/6DtrrWA5nkE

lonic compounds - https://youtu.be/kShiflsvWbQ

Covalent bonding - https://youtu.be/5! 1jRGSRIE

Types of covalent structures - https://youtu.be/d20gZgGmMDY
Diamond and graphite - https://youtu.be/tGHOMXCcEFU
Graphene and fullerenes - https://youtu.be/4ZEtS59gLOHs
Metallic bonding - https://youtu.be/b1y2Q6YX1bQ

States of matter - https://youtu.be/hkBrw2fG75U

C3 quantitative
chemistry

Relative formula mass - https://youtu.be/it fMQu5ivg
Moles and mass - https://youtu.be/wPGVQu3UXpw
Calculating mass in reactions - https://cognitoedu.org/coursesubtopic/c2-gcse-aqa-

h-c 3.11
Conservation of mass - https://youtu.be/M-De2IMayco
limiting reactants - https://youtu.be/TKDOYR7WKQQ

C4 chemical
changes

Acids and bases - https://youtu.be/vt8fB3MFzLk

Strong and weak acids - https://youtu.be/ gYBbzkgrmE

Neutralisation reactions - https://youtu.be/IBiwMcHUyBY

Reactivity series and displacement reactions - https://youtu.be/2i5Lm7BMtpo
Separating metals from metal oxides - https://youtu.be/gvNuMpxgG7Q
Redox reactions - https://youtu.be/jyvcVirZnJA

Electrolysis intro - https://youtu.be/iINOpROacf0

Electrolysis of aluminium oxide - https://youtu.be/hOrGNtIN3sg

Electrolysis of aqueous solutions - https://youtu.be/GrgYXk NCec

C5 Energy Changes

Exothermic and endothermic reactions - https://youtu.be/dstRL5xB0OSk
Bond energies - https://youtu.be/itOHGXhxD-s

P1 Energy

Energy stores and systems - https://youtu.be/JGwcDCeYRYo

Kinetic energy - https://youtu.be/WrFCHt21kVA

Gravitational potential energy - https://youtu.be/rNS-W7k0jts

Specific heat capacity - https://youtu.be/4rT7-5yE4pQ

Conservation of energy - https://youtu.be/H6D ViW0Ch4

Conduction, convection and radiation - https://youtu.be/Eizsm5V8c ¢
Reducing unwanted energy transfers - https://youtu.be/43XCgAN53Sg
Power and work done - https://youtu.be/kCJUzdCBOkO

Efficiency - https://youtu.be/7hcv_mxcA-g

Energy resources intro - https://youtu.be/AOhQ4gj4Ng8

Fossil fuels and nuclear energy - https://cognitoedu.org/coursesubtopic/p2-gcse-
aga-h-c 1.16

Wind and solar - https://youtu.be/loJicGutYZg

Geothermal power - https://youtu.be/OPI-2B29btU

Biofuels - https://youtu.be/DsCCM6JSmaA

Hydroelectric and tidal power - https://youtu.be/oRFZvbHI4Ck

P2 Electricity

Circuits introduction - https://youtu.be/R3hdalLpg2AA
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Potential difference equation and IV graphs - https://youtu.be/hRojfU77c38
Charge, current and time - https://youtu.be/TIHW5hEoaAw

Components - https://youtu.be/AQawCNIa5Fg

Series circuits - https://youtu.be/ZQurBlu35Fo

Parallel circuits - https://youtu.be/iNFXtjt5mul

National grid - https://youtu.be/VTAFihO1HNo

AC and DC currents - https://youtu.be/EY EphcrpDI

Plugs and wires - https://youtu.be/2g8SusMrX o

Fuses and Earthing - https://youtu.be/S8IB2kxT1n0

P3 Particle model Particle model and states of matter - https://youtu.be/OTksau0 Vol
of matter Density - https://youtu.be/pgGzVdaulBw

Specific latent heat - https://youtu.be/3itgmCtmJPc

Factors affecting gas pressure - https://youtu.be/9PwzPDJ7GYc

P4 Atomic structure | Development of the model of the atom - https://youtu.be/Q8y4x5EEIm8
Atomic structure, isotopes and electron shells - https://youtu.be/KwOHJbE4Tro
Alpha, beta and gamma radiation - https://youtu.be/KwOHJbE4Tro

Nuclear decay equations - https://youtu.be/CaYoDxWxww8

Radioactive decay and half-life - https://youtu.be/zXw2cOSBBSE

Science specific top tips:

1) Make sure all graphs and diagrams are in drawn in pencil

2) Line of best ‘fit’ is either a straight line or a smooth curve. Roughly half the points should be on
either side of the line of best fit

3) Remember, we do not use the word amount in science, instead we use volume, concentration or
mass depending on the question

4) When calculating the mean make sure you do NOT include any anomalies

5) After calculations, make sure you use the correct units

6) When describing just say ‘what you will see’

7) When explaining you are giving reasons as to why something happens

PROUD
RESPECTFUL i \‘14\,

i)

——
“C



https://youtu.be/hRojfU77c38
https://youtu.be/TIHW5hEoaAw
https://youtu.be/AQawCNla5Fg
https://youtu.be/ZQurBlu35Fo
https://youtu.be/jNFXtjt5muI
https://youtu.be/VTAFjhO1HNo
https://youtu.be/EY_EphcrpDI
https://youtu.be/2g8SusMrX_o
https://youtu.be/S8lB2kxT1n0
https://youtu.be/OTksau0_VoI
https://youtu.be/pgGzVdau1Bw
https://youtu.be/3itqmCtmJPc
https://youtu.be/9PwzPDJ7GYc
https://youtu.be/Q8y4x5EElm8
https://youtu.be/KwOHJbE4Tro
https://youtu.be/KwOHJbE4Tro
https://youtu.be/CaYoDxWxww8
https://youtu.be/zXw2cOSBB8E

B1 — Cell Biology

Eukaryotic Cells

They have a nucleus to contain the chromosomes. Thesecan
be animal, plant or fungus or protist cells. Animal and plant

cellsare shown below.
Animal cell

Nucleus 8
Cytoplasm —T 3

Cell membrane —

Plant cell

l,,-.;

Cell wall

Chloroplasts

Prokaryotic Cells
Theydo nothave a nucleus, they are usuallya
lotsmallerand may contain plasmids.

Cell wall

A single loop

Plasmid

Prokaryotic cell

Cell Features

High number of mitochondria
Ribosomes that make enzymes
inthe head

Sperm

Nerve Long

Lots of branches (dendrites)

Animal

Muscle High number of mitochondria
High Number of ribosomes

Store glycogen

RP1 - Microscopy; Observing Plant Cells

ﬁ

Viewing the slide:

Preparing the slide:

1. Placeathinlayerof
___onionmembraneona
o glass slide with forceps.
2. Useadropofiodineto
3.

stain the cells.

Gently place a glass
coverslip overthe same
and tap carefully to
remove air bubbles.

1. Place theslide on the stage and turn on the light.
2. Select the lowest magnification objective lens.
3. Look through the eyepiece and turn the coarse focus until

the image can be seen.

4. Turn the fine focus until a clear image is formed.
5. Change the objective lens to another with a higher
magnification and turn the fine focus re-focus the image.

Microscopes

The development of microscopes of the last 200
years has allowed us to study cells and the
structures inside them in more and more detail.

Electron
Microscope

Light
Microscope

High resolution
High magnification
Expensive

Low resolution
Low magnification
Cheap

Calculating Magnification
Units for image and actual size may need to be
converted before usingthe equation below.

image size

magnification = -
actual size
mm = pm x 1000
pm = mm +1000

Xylem Wallsthickened with ligninto

strength the cellsintoatube

Sections between cellscalled
sieves to help transport
substances like dissolved sugars

Phloem

Plant

Large surfacearea
Lack of chloroplasts
Large vacuole

Root hair

Cell Differentiation

As an organism develops, cells differentiate to form
different types of cells. This is an example in
animals.

' Stem Cells

muscle cells f—“
intestinal cells
‘.‘
o® 1/ liver cells
blood cells 3

- -

nerve cell cardiac cells




B1 — Cell Biology

1. Name the three cell parts (organelles) found in a
plant cell but not in an animal cell.

2. How can you identify an eukaryotic cells from its
structure?

3. What is the role of a ribosome?

4. Which organelle releases energy through
respiration?

5. What is the role of the cell wall?

1. What structures are only found in
prokaryotic cells?

2. Which are larger; prokaryotic or

eukaryotic cells?

3. What feature do some bacterial

(and some animal) cells have that
enable it to move?

1. Which part of a light microscope is the glass
slide placed on?

2. Which objective lens is selected first to produce
a magnified image of a sample?

3. What is used to stain plant cells?

4. What is place on top of the slide, sample and
stain?

5. What part of the microscope is used to focus
the image and make it clear?

1. What are the advantages of using

a electron microscope for viewing
cells?

2. Convert 2.3mm into pm.

3. How would we calculate the

actual size of a cell using the
image size and magnification?

4. Convert 570pum into mm.

. How is a root hair cell specialised?

. Why would a cell contain more

mitochondria than usual?

. Describe the structure of phloem cells.

How are nerve cells specialised?

. Why does a sperm cell require a lot of

mitochondria?

. How are xylem cells specialised?

1. What does cell differentiation

mean?

2. How is plant cell differentiation

different to animal cells
differentiation?




B1 — Cell Biology

Mitosis Before a cell can divide it
needs to grow and increase
the number of sub-cellular
structures such as
ribosomes and
mitochondria. The DNA

replicates to form two

Mitosis Parent cell

In mitosis one set of
chromosomes is pulled to
each end of the cell and the
nucleus divides.

/ \ 2 daughter

cells

Finally the cytoplasmand
cell membranes divide to
form two identical cells.

copies of each chromosome.

Stem Cells (plants)
Stom cell " -~_' ' = \§\|| / @ \ .
- { — — & meristem ¢
(animals) _-— root cell l cat cell

more stem cells

Undifferentiated cells are capable of
giving rise to many more cells of the
same type, and can differentiateinto
othertype of cells.

sieve cell

v Embryonic Adult Meristems
] Can be cloned and Bone marrow stem Candifferentiate
.. . "“" made to differentiate cells canform many into any type of
. into most different types of cells plantcell,
types of human cells includingblood cells. | throughout the life
specalised celts of the plant.

RP2 - Osmosis: The concentration of surrounding solution affects mass of plant tissue

Boiling Tubes

Potato Cubes

Distilled
Water

Results Graph

1. Use acork borer to create5 cylinders of plant
tissue (usually potato) and cut them all to the
= same length. 30.0
" 2. Measure the mass of each piece using a top
) pan balance and the length of each piece with a - 200
3 ruler. Record in a table. e
2 3. Measure out 100cm? of each concentration of @ 100
= salt/sugar solution into labelled boiling tubes. g I - ]
» | 4. Place each piece of potato into aboiling tube c 024 06 08 10 12
% for 24 hours. ©-10.0
s 5. Remove the pieces and blot with a paper towel. b4
& 6. Measure the mass of each piece using a top 2-200
1 pan balance and the length of each piece with a O
o : -30.0
ruler. Record in a table.
A7 Calculate the percentage change in mass. .40.0
Measuring Concentration of

change in mass (g)
inital mass of potato (g)

Cylinder 04 change in mass =

sucrose in mol/dm’




B1 — Cell Biology

1.

What has to be replicated (copied)
before the cell can divide?

What happens in the third stage of
mitosis?

What word is used to describe the
similarity of the two cells formed?

Where type of organism contains meristems?
What is a stem cell?

Which type of animal stem cell can only become a small number of different
cells rather than any type of cell?

What piece of equipment is used to ensure the surface area of each piece of potato is the same?

What piece of equipment is used to measure the mass before and after the experiment?

What happens to pieces of potato in dilute (high water concentration) solutions?

What should be done with the pieces of potato after then have been removed from the solution but before their mass

is measured?




B1 — Cell Biology

Diffusion »‘

* Substances move a higher concentration | |
of that substance (red particlespictured) ' o o © 1 o° = : '.
to wherethereisalowerconcentrationof © e 4 © Cooe®

- o
that substance. (High-> Low) = g Sl ele

* Thishappensbecause of therandom %°c00 ® > wi@ch

movement of the particlesin a fluid (liquid

of gas)- * Thereare waystherate of diffusioncan

be changed:
« the difference in concentrations
(concentration gradient)
‘ = the temperature
= the surface areaof the membrane
[1en  Jien | f3em | ®
SA=tow' SA = Mo SA - Mo 6
Vol = 4 o’ Vei = 8 o’ Vol = 37 e’ 9 g
SAMS &1 BAAGI® 3 SANDL* 24 % \Cﬂ
P $ “5 il
Exam les Migh Conc¥htration Low Concertranon

Alveoliinthe lungs andvilliin the small intestine are both structured in similar
ways so diffusion can happen ata high rate (fast).

* havinga large surface area

* amembranethatisthin, to provide a short diffusion path

* (inanimals) havingan efficient blood supply

Blood capillary

Q ‘1
Ve

B 0coryoenated biooa (bicod cells biue for purposes of
diagram only)

Osmosis Inside your cells Outside your cells
Water
Water may move across ® ) ®
cellmembranesvia 6 ®
0SMOosis. ® ® O

Movement ©
@ @ ©
@

Osmosisisthe diffusion O ® ®
of water from a dilute (o) ) ® e
solutiontoa ®0 ° ® (@) @ ®
concentrated solution ® ® [6)
through a partially @ @)
permeable membrane ® ..
(H=>L). Semi-permeabla cell membrane ®
Partially permeable means smallmolecules can move through but large
molecules cannot.
Active Transport

root hair

cell

mineral < >

element

0000 © %% %2 0000 0

soil

* Active transport is moving substances against the concentration
gradient (L=>H) so requires energy. This energy comes from
respiration.

* This means that cells that carry out a lot of active transport (root
hair cells, epithelial cells on villi in the small intestine) contain a lot
of mitochondria.




B1 — Cell Biology

1

What factors affect the rate of diffusion?

Give an example in animals where diffusion would take
place?

How are structures in organisms adapted for efficient
diffusion?

Do substances more from a low concentration to a high
concentration

1. What substanceis being transported by osmosis?

2. What does partially permeable mean?

1. Howis active transport different to diffusion?

2. Give an example of where active transport happens
often in organisms.

3. Whydo cells that carry out active transport often have
a lot of mitochondria?




B2 — Organisation

Levels of Organisation

Cells=basic building blocks of all living organisms.

A tissue =group of cells with a similar structure and function.
Organs = aggregations of tissues performing specific functions.
Organs systems = organs organised to form organisms.

specialised ==  tissue SYSICM  w—p orgarsm

xeu , ‘ '
;\\ f‘\ ||',!’“/ % % ‘ ” N
N

muscle cell w==p muscle e —  CHCUIIONY w— chulaiofy
tissue system system makes

Enzymes
« Biologicalcatalysts

« Digestive enzymes speed up the break
down of insoluble food molecules

The liver makes an alkaline solution called bile. Stored

by the gall bladder. ?

Has two jobs:

« Specificshapeactive sitethat matches «  Emulsifies fats
substrate | * Neutralises stomach acid.
Pop— P :‘ o . o
e Digestive Enzymes
o a) i amylase
N\ Starch Y_, Glucose

vw '

Enzymes work best at
certaintemperatures
or pH depending on

Vow o vty

. protease : -
Protein ———sAmino Acids

i
Fats ﬂ, Fatty acids + Glycerol

up part of the : v e
Fiman bady their role. N
Digestive System - Where are the enzymes?
Organ Function
Enzyme Sali S h P: Small
Mouth Teeth andtongueto chew food. g‘a::y romac ancreas ir:'::mne
SalivaryGlands | Releasessalivacontaining
m sl enzymes. Amylase X X X
-
o Oesophagus Muscletubeto squeezefood Protase & & %
alore _
Stomach Contains enzymes and Hpsa X X
hydrochloric acid. Is made of
muscleto churnfood.
Hydrochloric add kilsbacteriain || RP3 — Food Tests
T W food Summaries of the four food tests.
Pancreas — 5 i v Wh di XA pleted
mall Intestine ere digestion iscomplet :
Small intestine S and solublefood particles Protelln Starch <
{glucose, amino acids, fatty acids Add Biuret’s reagent Add lodine

Appendix S

intestine

glycerol). areabsorbed

Large Intestine

Absorbswater.

Positive test; Blue solution
turns Purple

Positive test; solution turns
from orange to Black

Liver

Producesbile.

GallBladder

Stores bile.

Pancreas

Releasesenzymes.

Fats
Add Ethanol and water

Positive test — solution turns
Cloudy

Glucose uat_e’rs.,\h

Add Benedict’s and heat
Positive test blue solution
turns Brick red

—
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What is an enzyme?

Where is bile made?

1. Whatis an organsystem?
2. What are group of cells with a similar . Where is bile stored?
structure and function? What is the name of the . _
part of the enzyme that What are the two jobs of bile?
i the substrate fitsinto? -
3. Give an example of an organ. Which enzyme breaks down starch?
4. Putthese into order, starting with the
smallest: Give two faCtOI'S that What .are.l;the prOdUCtS oriat
. ffect h K digestion~
tissue cell organsystem organ arfecthow enzymes wor
What are proteins made of?
1. Where are the salivary glands found? 1. Whereislipase released from?
2. Whatis the job of the oesophagus? 2.  Which enzyme s released in the stomach?
3. Whatis the job of the pancreas (in digestion)? 3. Which enzymeis found in the mouth?
4. Whatis the job of the small intestine?
5. What is the function of the hydrochloric acid in the stomach? 1. Which two chemicals are added to test for fats?

2. Whatis the colour change when Biuret is added to
a food containing protein?

3. Which test needs to be placed in a water bath?
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The effect of pH on the rate of reaction of amylase | Blood Vessels Respiratory System
The lungs have two jobs—to get
1. Add 2cm? amylase solution, 2cm? of starch solution and 2cm? of Oxygen irfto?:he blood and remove
pH2 buffer to a water bath (37°) in separate test tubes. Wait 10 carbgn d'ﬁx'de o 2
minutes. racnca \ef
2. Whilewaiting, add 2 drops of iodine solution to each well on the
spottingtile. Arteries Capillaries Veins
3. Once the solutions inthe water bath have reached 37° pour the - ‘Bloodcarited o i alisobhione Blood carried
amylase and PH2 buffer into the starch solution. away Fram cells thick = Fenihbe reaik
4. Immediately take a sample = heart shorter diffusion Thinwalls as
with a pipette and add to the [ «  Thickmuscular pathway blood is low
firstwell of the spottingtile. and elastic * Lumen just pressure
5. Repeat step 4every 30 walls= bigger than red Large lumen —
seconds until there isno withstands blood cell lower resistance bronchi
colour change when testin i .
ith iodi 2 luti o high pressure Blood flows very for b!OOd Structures that cannot been seen on
with iodine solution. = Smalllumen= slowly passingthrough this diagram are the alveoli and
6. Repeat steps 1-5with pH4, maintainshigh | = Diffusiontakes Valves prevent capillary network— see ‘unit 1 -
pHB, pH8 and pH10 buffers. pressure place here backflow diffusion’
iffusion’.
The Human Heart Blood — 4 components Red Blood Cells (RBCs)

Double pump because - left side pumpstowhole
body, right side pumps to the lungs.

Pulmonary
R Artery Aorta L
(to the lungs) (to the body)

Vena Cava
(from the body) Pulm(?nary
Vein
x from the lungs)
Right Atrium = Left Atrium
(contains
pacemaker cells
that control
heart rate)
Right Ventricle Left Ventricle

(thicker wall on left)

Red blood cells—contain haemoglobin to carry
oxygen. More detail... >

White blood cells—fight pathogens (see unit3—
infection and response).

Platelets —cell fragments thatclot blood.

Plasma—liquid partthat transports cells, cell
fragments and dissolved substances (salts, urea, CO,,
hormones...)

= This reacts/ binds with oxygen to be carried
around the body.

» RBCs are ~8um (relative small animal cell) allows
them to fit through capillaries

= Bi-concave disc shape for large SA:V

= Contain chemical ‘haemoglobin’.

respiration)

Coronary Heart Disease (CHD)
Can become narrowed/blocked
by fatty depositsif cholesterol

- Coronary arteries supply heart
ES high, reducing blood flow.

muscle with blood (containing
glucose and oxygen for

* Reduced muscle contractionin

heart
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The effect of pH on the rate of reaction of amylase §  Which Bibodivesselscomaimvaluesd 4. Alhatisthenameol
1. What temperature should the water bath ' the tube that
be set at for the affect of pH on amylase 2. Which vessels carry blood under very connects the throat
practical? high pressure? to the lungs?
2.  What s the name of the chemical used to 3. Inwhichblood vessels does diffusion 2. Whatis the name of
test for the presence of starch? take place? thie fibes thiat antar
each lung?
3. Whatis the independent variable in the 4. Which blood vessels have thick muscular
investigation? walls? 3. What are the two
jobs of the lungs?
5. Which vessels have a wide lumen?
1. Which blood vessel returns blood Name the two types of cells in 1. What chemical is found inside red
to the heart from the lungs? blood. blood cells?
2. Whatis the 3D shape of RBCs
2. Which blood vessel carries blood What are platelets? called? What is the advantage of this
away from the heart towards the shape?
body? What do platelets do?
1. Whatdo coronary arteries do?
3.  Which ventricle wall is thicker? Name 3 substances plasma might
have dissolved in it? 2. What can block coronary arteries?
4. Where are pacemaker cells found?
3.  What will happen to the heart if
5. Whyis the heart knowns asa they become blocked?

double pump?
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Heart Disease Treatment —Statins vs Stents

Cancer
Uncontrolled cell growth

Statine Stents Benign tumours = abnormal cells,
containedinonearea, ina
* Medicationto * Meshtubeto be membrane, do notinvade other parts
be taken insertedinto of body.
everyday arteryto holdit Malignant tumours = cancer cells,
* Lowersblood open notin a capsule, invade neighbouring
cholesterol * Surgeryrequired tissue, and spread into blood and
* Doesnotwork * Works form secondary tumours.
immediately immediately
Risk Factors
Faulty Valves Lifestyle factors can have be risk

Valvesinveinsand the heart prevent

factors for certain diseases. E.g.

. Sunlight

Leaf Structure

Upper
epidermis

Waxy
O-
| cuticle

Waxy
cuticle

Guard cells with
chloroplasts

Guard cells with
chloroplasts

Exchange of gases
through stoma

II

Stomata

obesity is a risk factor for type 2 Tiny pores on the underside of the e s gy

. bacll<flowlof bl_oc;)d x : faulty diabetes, or drinking and smoking Ieaz ke e
Faultyvalves=don’topenor close while pregnant affects the Allow oxygen and €O, to diffuse in ‘ P ——
::u"Vb S . ’)& development of the foetus. arid ok ? £ 4 Resmyen

* Can bereplaced with man-made > vl
valves or transplants from donors Sty (:::::i r:ec:ﬁ:: :::: r::(liozzetsrfgr;:rt:

Interaction of Transpiration Measuring transpiration Transpiration Translocation

Diseases

Defectsinthe immune system
- individual is more likely to
suffer from infectious diseases.
Viruses can trigger cancers,
e.g. HPV can trigger cervical
cancer.

Immune reactions caused by
pathogenscantriggerallergies
such as asthma or rashes
Severe physicalill health can
lead to depression and other
mental illness.

Movement of water through
plantfromrootsto leaves,
driven by evaporation through

. cut shoot

Movement of water
from roots to leaves

Movement of dissolved sugars
from leaves all round the plant

the stomata By Tesenvol Xylem - hollow tubes Phloem - tubes of elongated
capiiary tube strengthened by lignin. | cells.
| = , — One way system — Two way system —sugars taken
ol b roots to leaves. to wherever they are needed.
Increasing the rate of transpiration
Record the distance the bubble of air * Highertemperature

water uptake per minute.

moves along the scale during set
amount of time to calculate volume of

Lower humidity
Higherlightintensity
Higherair movement
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1. Howdo stentstreat CHD? What is a benign tumour? 1. What are the cells called that surround
the stomata?
2. Howdo statins treat CHD?
Why do benign tumours 2.  Whatis the job of the stomata?
) ) not spread?
3. Give an advantage of using stents 3. What the top layer of a leaf called?
rather than statins to treat CHD
How can malignant 4. Which tissue in a leaf has air spaces?
tumours spread?
1. Whatis the job of a valve? 5. Which layerin the leaf contains cells
’ ’ with lots of chloroplasts?
2. How can faulty valves be treated? Name a disease linked
with obesity
1. Give and example of when cancer can ; -
. . What is transpiration?
be triggered by a virus.
What is translocation?
2. Give an example of an immune

reaction that can be triggered by a
pathogen

Which tissue carries out translocation?
Name 2 conditions that affect the rate of transpiration.

Describe how to investigate the rate of transpiration.




B3 — Infection and Response

Communicable Diseases —diseases caused by a pathogen Antibiotics & Development of Drugs
inki Testing for:
Disesse Pathogen Symptoms Spreadby Preventspread Treatment Palnklllers . Safety
Salmonella Bacteria Fever, cramps, Contaminated Vaccinating Antibioticsor Antlb-u?tlcs =.k_|” F)acterla * Efficacy (doesitwork)
vomiting, food poultry, cooking | management of (Spe(_:'_f'c ant'b'f)t'c for * Dosage (how muchisneeded)
diarrhoea food thoroughly | symptoms specific bacteria) THEY ” = o
- - - — DO NOT KILL VIRUSES age ecnphon
Gonorrhoea Bacteria Yellow/green Sexual Contact Using barrier Antibiotics e enicillin S
discharge, pain protection, e.g. P 1 (= T_eStEd on cells gnd Hses:
when urinating condoms i Side effects? Efficacy?
Antibiotics cannot kill =
Measles Virus Redrashandfever | Breathingin Vaccination No cure—only viruses because viruses 2 s Tested on animals. Side
CrOpiers from s s live inside cells — || effects?
coughs/sneezes symptoms
HIV Virus Flu-likesymptoms, | Sexualcontact Using barrier Antiretroviral Painkillers = stop pain 3 ﬁt:\:}lstr;aslsh:e;ﬁs;w e
developsintoAlIDS protdectlon, es. drugs (don’t kill microbes, just % volunteérs ond oateils
condoms - = ’
help with symptoms) 8 with the illness. Dosage
Tobacco Virus ‘Mosaic’ pattemof | Soil Destroyinfeced | Notreatment e.g. paracetamol = gradually increased to
Mosaic Virus discolourationon plants tiriilifh
(plants) the leaves OpS¥RLIR.
RoseBlack Fungus Blackspotson Wind orwater Remove and Fungiades S £ :
e i e Non-specific | White Blood Cells (WBCs)
leaves Defence 1. Phagocytosis—engulfingthe pathogen
2. Produci tibodies — ifictoth ti
Malaria Protist Recurrent Insect bites Mosquitonets, Antimalarial Systems 3 P:z dzz::i ::t: toxi:1e55— tip:::x tlrca I(i)se :oi?n'sgen
episodes of fever (mosquitoes) insectrepellent drugs 2
Trachea &
= 5 Bronchi White blood
Vaccination Mdae Cilia cells (small | 1 ' " — -
= Introducing small quantities of dead or inactive forms of pathogen Hairs and mucus hair-like pathogen
into the body. trap pathogens projections from
= Stimulates WBCs to produce antibodies. before entering cells) and mucus IR C
g N S—p
oty lungs. (produced by 2 il -
& | concentraton = If same pathogen returns (X), goblet cells) ,b]“ Antibodies bound o pathoger
WBCs remember how to make t niiie:
: iy rap pathogens.
the right antibodies. Stomach
. « They make MORE antibodies, Contains % il | S *
MORE QUICKLY, and they stay hydrochloric acid 3 ®”
in body for LONGER. to kill pathogens Skin 'M‘* 2 *
2 s days that have been If damaged, repairs 5 ‘* g & o
’ 10 20 X « 0 00 0 o0

First vaccination

eaten. itself (scabs)

T
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1.

What is a communicable disease?

What are the symptoms of gonorrhoea?

Which type of pathogen causes rose black spot?
How is measles spread?

How can we prevent the spread of malaria?
What is the treatment for salmonella?

How is salmonella spread?

How can HIV be treated?

What is the only type of

pathogen antibiotics can
kill?

What do painkillers do?

Why can antibiotics NOT
kill viruses?

What are clinical trials?

What are the three things we
test for before a drug can be
used by the public?

What is the first stage of drug
testing?

What are drugs tested on in
preclinical trials?

What is in a vaccination?

Why do the white blood cells respond more
quickly the second time they come into contact
with a pathogen?

How does vaccination prevent us from becoming
infected with the same pathogen in the future?

How are the trachea and
bronchi help prevent
infection?

What does the stomach
contain to prevent
infections?

What is phagocytosis?

What do antibodies attach
to?

How to antitoxins make us
feel better?
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Photosynthesis

Endothermicchemical reaction thattakes place in chloroplastsin Ieaves that
produces glucose and oxygen from carbon dioxideand water "

carbon i ; 4 |

dioxida water —} oxygen glucose
light

6CO, + 6H,0 =P 50, + CgH;y,0;

What do plants do with the
glucose?

* Storedas starch

* Storedas fatsand oils

* For makingcellulose(forcell
walls)

* Forrespiration

* For makingamino acids
(along with nitrates from soil)

Testing the leaf for starch:
Boil the leaf for5 minutes to soften
Putinto heated ethanol toremove
chlorophyll (turn off Bunsen burner!)
Spread leaf ona white tile
Addiodine
In the places that contain starch the
iodine will turn blue/black
In a variegated leaf, only the parts
containing chlorophyll turn blue black
This shows chlorophyllis essential for
photosynthesis

Factors the affect rate of photosynthesis

* Light
* Temperature
* (CO-. concentration

Rate of photosynthess
Rate of phatosynthesis

Light internity

Carbon dioxide
concentration

Whicheveroneisinthe shortest supplyis called
the limiting factor —as it isthe one limiting the
rate of photosynthesis

Rate of photosynthess

Temperature

Increased lightintensity
increasestherate, but
only upto a point, when
CO, or temperature
become limiting

Increased CO, conc
increasestherate, butonly
up toa point, whenlightor
temperature become
limiting

Increased temperature
increasestherate, but
only up to a point, then
theenzymesare
denatured &rate drops

RP5 - Effect of light intensity on rate of photosynthesis

LED ignt
source Foviweed n
o || socum hydrogen

SH A pI>>rptek |

0 D ¥ @ 9

.

Independentvariable: distance
between lampand plant(orlight
intensity)
Dependentvariable—number
of bubbles persecond / rate of
photosynthesis

Controls— temperature of
solution, piece of pondweed

1. Measure 10cm length of pondweed and cut with scissors.

A

Place into beaker of 250ml NaHCQO; solution. (this provides CO,)

3.  Place lamp 10cm away from pondweed — turn on lamp and leave
for 2 minutes to adjust to light intensity.
4.  Count number of bubbles produced in 60 seconds and record in

table.

5. Repeatsteps 3 and 4 for lamp distances of 20cm —50cm at 10cm

intervals.

6. Keep the temperature of the solution the same (LED light is used

to not give off heat)
Inverse Square Law (HT only)

Asdistance of the lamp doubles the light intensity of the plant quartersl =

Typical results:

N

0
0 20‘060&100120
Distance of lamp from tube (cm)

As the distance between
the lamp and the
pondweed increases, the
number of bubbles per
minute decreases

1

a2
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Photosynthesis
1.  What are the two reactants for photosynthesis?

2.  What are the two products?

3.  Where in a cell does this reaction happen?

4. Name two uses of glucose produced in photosynthesis.
5. What else is needed for plants to produce amino acids?
6. What chemical is used to test for starch?

7. Which parts of the leaf contain starch in a variegated leaf?

Factors the affect rate of photosynthesis

1. What are the three main factors that affect the rate of
photosynthesis?

2. What is a ‘limiting factor’?
3. Why does increasing the temperature above a certain point cause the

rate to drop?

4. Describe the effect of increasing the concentration of CO, on the rate
of photosynthesis

RP5 — Effect of light intensity on rate of photosynthesis

1. What is the independent variable in this investigation?
2. What needs to be kept the same?
3. What is the dependent variable?

4. Why is an LED lamp used rather than a regular lamp?

5. Why is sodium hydrogen carbonate solution used?

6. What is a good range and interval for the distance
measurements?

7. Why is the plant left for 2 minutes every time the lamp is

moved?

8. Describe the relationship between distance and the number of
bubbles per minute
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Respiration

Respiration is achemical reaction that happens in the mitochondria of cells to
release energy from glucose.

There are two types—Aerobicand Anaerobic.

Aerobic: - with oxygen

oxygen + glucose === carbon dioxide + water

—

602 + CGHIZOG 6C02 + 6H20

Organisms need energy for: 3
* chemical reactionsto build larger molecules
* movement

* keepingwarm.

Exercise

During exercise, more energy is needed so that muscles can keep contracting.
Thismeans more respiration is needed.

Increased breath depth- Increased heart rate -
Get more oxygen into blood Get more oxygenated blood
per breath and remove CO, ’ to muscles.

Heart beats harder - more
blood is pumped with every
= beat.

Increased breathing rate -
Get oxygenintoblood
quickly. -

Duringintense exercise, thereis just not enough oxygen getting into the body.
The muscles start to respire anaerobically.

The build up of lacticacid can cause cramp/stitch.
(HT ONLY) When exercise is over, the lacticacid has to be oxidised to CO, and
H,0. The amount of oxygen needed to do thisis called the oxygen debt

Anaerobic respiration

Respiration without oxygen

In animal cells =glucose -» lactic acid

In plant/yeast cells =glucose - ethanol + carbon dioxide
In yeast, thisis fermentation and is used in brewing and baking

Aerobic Anaerobic
Oxygen used? Yes No
Waste products | CO,andH,0 Lactic acid (animals)

Ethanol + CO, (plants/yeast)

Energyreleased | Lots Much less

Metabolism

Metabolismisthe sum of all the reactionsin a cell orthe body.

The ‘metabolicrate’ isthe rate at which all of these reactions take place.

An example of areaction = making proteins using amino acids from digestion.
o °0
LR ‘% ®
ool W) %0

amino acids protein

More examples:

o .
* glucose = glycogen (in muscles/liver) © o—\ G
* respiration OC?O(— ¢
* protein - urea Chisss A :
« glycerol and fatty acids = fats S krt‘?o\"\“
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Respiration Exercise
1. Whatisrespiration? 1. Describetwochangesto breathing during exercise
2. Wheredoesrespiration take place?
2. Why does breathing need to change during exercise?
3. What doesaerobicmean?
4. Givetwousesfor the energyreleased fromrespiration 3. What happensto heartrate during exercise?
5. What are the two types of respiration? 4. Whendoesanaerobicrespiration happen?
6. What are thereactantsinrespiration? 5. Which chemical builds up in muscles during anaerobicrespiration?
7. Writethe equation forrespiration below
Anaerobic respiration Metabolism
1. Whatisanaerobicrespiration? 1. Whatis the metabolicrate?
2. Whatis ‘fermentation’? 2. Givetwoexamplesof metabolicreactions otherthanrespiration
3. What are the waste products of anaerobicrespiration in humans?
3. Whatisglucosestoredasin muscles?
4. What are the waste products of anaerobicrespiration in plantsand yeast
cells?
4. What are fatsmade of?
5. Which type of respiration releases mostenergy?




C1 — Atomic Structure and The Periodic Table

Atoms

- Made up of protons, electrons and neutrons.

Compounds
- Two or more elements chemically combined.
- Formed bychemical reactions

- Forexample: CO, H,0 CH,

HCl  NacCl

; G\ﬂ _eNucIeus (protons & neutrons)
® / _ Electron shells
{ C (OrbitS)
\ : / e e 1
Atoms have a
Subatomic Relative Charge radius of
particle Mass about 0.1nm
(1x10°m)
Proton 1 Positive
Neutron 1 Neutral Radius Of
- nucleus =
Electron Verysmall Negative about 1x104 m
Elements
- Only have one type of atom
- Found on the Periodic Table Relative

Atomicnumber

AtomicMass (A,)

1 12 1
C Number of
Number of protons protons+ neutrons

(same as electrons)

l

N6

Isotopes

Isotope = atoms of the same element which have the
same number of protons, but a different number of
neutrons.

These are isotopes because..

W
/ 12
Same

L imdC
Neutrons = C element Neutrons =
12-6 6 6 13-6

N

6 neutrons Both have 6 protons 7 neutrons

\ Different number /

N

Mixturesand Separation

Mixtures—two or more elements or compounds
not chemically joined.

This means the different components of the
mixture can be separated by physical methods
(below)

E.g. airis a mixture mainly made of nitrogen,
oxygen and carbon dioxide.

Filtration

To separate insoluble
solids from liquids
(e.g.sand and water)

Chromatography

to separate out
mixtures (usually liquids)
(e.g. coloursinink)

Evaporation Crystallisation

of neutrons

Chemical Equations

- Shown by using a word equation.
e.g. magnesium+oxygen -> magnesium oxide

Left of the arrow =reactants

To quickly separate
soluble solids froma
solution.
(e.g.saltand water)

To slowly separate
a soluble saltfrom

a solution.

(e.g. coppersulfate
crystals)

Number of neutrons =
Atoms are neutral as

number of protons =
number of electrons

Atomic Mass — Atomic number
(top) (bottom)

Right of the arrow = products.

Also can be shown by a symbol equation

e.g.2Mg + 0, = 2Mg0

M1
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1

2

Name the three subatomic particles.

Which two subatomic particles are
found in the nucleus of an atom?

What is the mass of a proton?

What is the radius of an atom?

. What is the radius of the nucleus of an

atom?

1. Define the word compound.

2. Give three examples of compounds.

Where are elements found?

What does the relative atomic mass
of an element show?

What does the atomic number
show?

How do you calculate the amount of
neutrons?

1. Whatis an isotope?

2. Why are the two elements below
isotopes? (use the numbers of subatomic
particles)

14 15
7 7

1. Where doyou find the reactantsin a

chemical reaction?

2. Where doyou find the productsin a

chemical reaction?

. Isairan element, compound or

mixture? Why?

. What is chromatography used to

separate?

. What can be separated using

filtration?

. Give an example of a mixture that

can be separated using filtration.

. What is evaporation used to

separate?

. Give an example of a mixture that

can be separated using
evaporation.
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Distillation

Simple distillation—separating a liquid froma

solution.

Boiling point of water

thermometer (100°¢

i

Evaporation  ** -

f‘\ heat

Condensation
l ) /YJ; 8 /

water

/

1

- Liquid is heated to boiling pointand evaporates
- Vapourstravel upintothe condenser

- Condenser has cold water around it.

- Vapours cool and condense (turn back into a liquid).

Electronic Structure

- Electronsare found on shells (orbits) orbitingthe

nucleus.

- Thereisa maximum number of electrons allowed

on each shell:

Firstshell=2 electrons
Second shell=8 electrons
Third shell =8 electrons.

1%t shell=2 | '
24 shell=8 __, | {
37 shell=1 | T

Total = 11 electrons

11 electrons

o9
k1

'Y}

23
Na
Na11

Sy

Plum pudding model History of the atom
- Ball of Scientist Time Discovery
x A positive
/ chargo
(X S John Dalton Start of the Atoms were firstdescribed as solid
\ x_\_\\ \ 19" century spheres.
o= i rcocyond 1) Thomson 1897 Plum pudding model — atom is a ball
' \ of + charge with electrons scattered
Ernest 1909 Alpha scattering experiment - mass
Differences to nuclear model Rutherford concentrated atthe centre, onlythe
- Ball of positive charge (no protons) nucleusis +charged. Most of the
- Nonucleus atoms is empty space.
- Noneutrons Niels Bohr Around 1911 Electrons are inshells orbiting the
- Evenly distributed mass riticleus
Gt dthepl James Around 1940 Discovered that there are neutrons in
Rut e_ ordtestedtheplum o 4yick the nucleus.
pudding model
i Rutherford’s scattering experiment \\ ~
o) = =
o v alpha particles are positively charged 5{"‘9
- '\ .
: s B P
Fired at gold foil .
=
some alpha particlesare Sk S traiaht th h
= deflected/ repelled most alpha particles passed straig roug
2 Observation Conclusion
o]
& Most of the particles passed straightthrough Most of the atom is empty space
2
C
_g Some were deflected to the sides The particles had passed close by a positive charge
2
_(L_J A very small number were repelled straight The alpha particles had approached the nucleus straight
8 back on. the tiny number told him that the positivechargeisina
very small dense core
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1.  What two changes of state occurin 1. Who suggested the plum pudding model?
distillation?
2. State three differences between the nuclear model and the plum
2. What temperature would the pudding model.
thermometer show when distilling
salt and water? 3. What did Niels Bohr discover?
3. Why does the water vapour 4. What did James Chadwick discover?
condense in the condenser?
5. Putthe particles into order of discovery:
proton electron neutron
1. Where are electrons found? 1. Who conducted the scattering experiment?
2. Howmany electronscanbe placed in | 2 \What was fired at gold leaf during the scattering experiment?
the first, second and third shells?
3. Onlyatiny number of the alpha particles were deflected, what did this
show about the atom?
3.  Which number on the element
shows the number of electrons? 4. Some particles went straight through, what did this show about the

atom?
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Development of the Periodic Table

John Newlands - Law of Octaves .

- Elements ordered by atomicweight.

- Noticed a pattern with every eighth element.

- Some elements placed inappropriately —metals and

M u Be B Cc N ]

Na Mg Al S P S

Cl K Ca Cr T Mn Fe

Co. Ni Cu Zn Y In As Se
Br Rb Sr Ce La 2t Di. Mo | Ro Ru

non-metals grouped together.
- Rejected by other scientists.

Dimitri Mendeleev

- Stillordered by atomicweight

- Leftgaps forundiscovered elements

- Could predict properties of undiscovered elements.

- Some elements didn’tfit pattern —switched them to keep
pattern of similar properties.

Eventually, knowledge of isotopes explained why
elements could not be ordered by atomic weight.

John Newlands’ Law of Octaves

ul

v vV

wi L

._E%E

M

9

B

2l 8
BINNFY

Dimitri Mendeleev left gaps for

undiscovered elements

Group 1 (alkali metals)

- Similar properties asall have 1 electron in outer shell.

- Alllose one electron inreactions to form 1+ions

- Soft, grey, shiny metals

- Storedinoil as would react with oxygenin air.

- When placed in waterthey produce an alkali (hence alkali
metals) and hydrogen gas

E.g Lithium+water=> lithium hydroxide + hydrogen
Reactivity of Group 1

Li Asyou go down the group...

Na - Elements are more reactive because:

- More electronshells

- Outerelectron =further from nucleus and more
shielded by the othershells

- The electrostatic force of attraction between
outerelectron and nucleusis weaker

- Easierforouterelectronto be lost

"3 o

The Modern Periodic Table

- Ordered by atomic (proton) number.

Columns=groups
Group number=number of electrons in outer shell.
Elementsin each group have similar properties.

1

non-metals

Group 0 (Noble Gases)

- Full outershell—
unreactive astheydon’t
needtolose or gainany
electrons

. B " As you go down...
5 (U e metals - Boiling point increases
Rows =periods 3 [N« Mg - More electron shells
K GoSoTi V G MnFoCo N Cun -:/'Iggef_atmmsl |
Period number = T BT 1 O 201 ) A I Y ] L - - iViore intermolecular
Rb S Y 2Zr Nb Mo Tc Ru Rh Pd Cd
number of o SRR e o ol n forces
electronshells 6 [ 2 L W B W ey AW 8 - More energy needed
the atom has. 7 |Fr Ra Ac m'to break forces.

Group 7 (Halogens)

7 electronsin outer shell—all react similarly

All gain one electron when they reactto form 1- ions
- Formmolecules(e.g.Cl,, F;)

- Non-metals.

- A more reactive halogen canreplace a less reactive
halogeninareaction (displacement)

Reactivity of Group 7

Asyou go downthe group...

- Elements are less reactive because:

| - More electronshells

- Outershellis further from nucleusand is more
shielded by the othershells

- The electrostatic force of attraction between
free electron and nucleus is weaker

- Harder to attract an electron into the outershell.

HEHEE




C1 — Atomic Structure and The Periodic Table

State 2 properties of Group 1 metals.

Why are they known as the alkali metals?

Are they reactive or unreactive?

Asyou go down the group, what happens
to the reactivity of elements?

Explain your answer to Q4.

1. Whocreated the ‘Law of Octaves’?
2. How werethe elements ordered in old versions of the periodic table?
3. Howdid Dimitri Mendeleev order his elements?
4. Why did Mendeleev leave gaps in his periodic table?
5. The knowledge of what eventually explained why elements could not be
ordered by atomic weight?
1. How are elements ordered in the modern 1. What are elements in
periodic table? group O known as?
2. Groups are rows or columns? 2. Why are these
elements unreactive?
3. What does group number show?
3. What happensto
4. What does period number show? boiling point as you go

down group 0?

How many electrons do the halogens have
in the outer shell?

What type of element are they?
State the trend in reactivity as you go
downgroup?7.

Explain your answer to Q4.




C2 - Bonding, structure, and the properties of matter

Formation of lons

lonic Bonding

- lons = a charged particle made when atoms lose orgain electrofs Between ametal and non-metal.

- Positive ion = atom has lost electrons
- Negative ion= atom has gained electrons.

Metals form positive ions
Non-metals form negative ions

aroup [ ions [ exmpie [

1 +1 L>Llr+e -

2 +2 Ca>Ca*+2e ¥

6 2 D 02‘-4 Gained electrons
7 1 Bree>Br &4
Metallic Bonding

- Happensinmetalsonly.
- Positive metal ions surrounded by sea of delocalised

electrons (can move). D0 ® ® @
©ee 060

- lonstightly packed inrows. > 2
.® ©0 ®.

- Strongelectrostaticforces of attraction between positive

ions and negative electrons.

Alloys

- Alloys = mixture of two or more metal atoms
- Pure metals are too soft for many uses.

Pure Metal

» Atoms samesize - Different sized atoms
= Layersslide = Layers cannot slide
» Softer = Stronger

- Metalsgive electrons to non-metals so
both have a full outershell.

- Electrostatic force of attraction
between positive and negative ions.

({{Na )} 4 [{lc)}}

{na)) 11 )l
E.g. Sodium loses one electron to become
Na*. Chlorine gains one electron to become
Cl-. The twoions attract to form sodium
chloride.

lonic compounds

- Form giant lattices, as the attraction
betweenionsacts in all directions

Properties of lonic Compounds

- High melting point —lots of energy needed
to overcome electrostatic forces.

- High boiling point

- Cannot conduct electricityas solid—ions
cannot move

- Conducts electricity when moltenor
dissolved—ionsare free to move.

Covalent Bonding

- Covalent bonding = sharing a pair or pairs of
electrons forafull outershell.

- Between non-metals only.

Dot and cross diagrams
- Showthebondinginsimplemolecules.
- Usestheoutershell oftheatoms

- Crossesanddots used to show electrons
- You should be able todraw the following:

Water (H,0) Hydrogen (H;)

@ @

Oxygen (0;) Hydrogen chloride (HCI)

an

H
u:..‘:u gCl 3
H

Methane (CH, Chiorine(Cl;)

Ammonia(NH;)

Simple Covalent Molecules

- Formwhen all atoms have full outer shells so
bondingstops

- Examples are the molecules shown above.

- Have low melting and boiling points

- Due to weak intermolecular forces

- Do not conduct electricity




C2 - Bonding, structure, and the properties of matter

1. Whatisanion?
2. What happens to form a positive ion?
3. What happens to form a negative ion?
4. What type of ions are formed by:
1. metals
2. non-metals
1. What are metal ions surrounded by?
2. Name the type of attraction between the
electrons and ions.
3. Whydo metals conduct electricity?
4. Whatis an alloy?
5.  Why are pure metals too soft for some
uses?
6. Why are alloys stronger than pure

metals?

1.

lonic bonding happens
between..

What do metals give to non-
metals?

What type of attractionis
between the positive and
negative ions?

What structure do ionic
compounds form?

What are the melting points of
ionic compounds like?

Why can solid ionic compounds
not conduct electricity?

When can ionic compounds
conduct electricity?

1. Whatis covalent bonding?

2. What type of atoms does
covalent bonding happen
between?

3. Drawdotand cross diagrams
for the following:

Water (H,0)

Methane (CH,)

Oxygen (O,)

5. Do simple covalent molecules
have a high/low melting point?

6. Why is this?




C2 - Bonding, structure, and the properties of matter

Giant Covalent Structure—Diamond

- Each carbon atom covalently bonded to four others.

- Formsa giantstructure

- Thismakesdiamond strong = a lot of energy needed
to break lots of strong covalent bonds.

- Does not conduct electricity—has no free electrons.

Covalent

Carbon — " | le— bonds

atoms

Giant Covalent Structure—Graphite

- Layersof carbon arranged in hexagons.

- Each carbon bonded to three other carbons.

- Leavesonedelocalised electron = moves to carry electrical
charge throughout structure.

H <
s " >—ao .' s«  Weak forces
“ .
TP ot Yo" ofattraction
Layers of —
carbon \ - .- .o k= ’0 ‘o °
® ® . < o ° ® .
< ° ® o L " e L

- Layers heldtogether by weak forces

- Layerscan slide over each other easily

- Makes graphite soft/slippery = good lubricant.

- Has high melting pointas has many strong covalent bonds.

Silicon Dioxide
- Similarstructure to diamond
- Giantcovalentstructure.
- Lots of strong covalent bonds.
- Theserequire lots of energy to break.
- High meltingand boiling points.

Covalent

Silicon bacidé

atoms

Fullerenes and Nanotubes

- Molecules of carbon shaped into hollow
tubesor balls.

- Usedto deliverdrugsinto body

o .
Buckminsterfullerene P
| 2 v
Formula = Cgp —> bl ] 8l
. - -

L »

. ®

- Carbon nanotubes = long narrow tubes
- Can conduct electricity

- Can strengthen materials
withoutadding weight.

- Usedinelectronicsand
nanotechnology.

Graphene

- Graphene=one layerofgraphite.
- Verystrong = lots of strong covalent
bonds.

<+—__ Covalent
bonds

- Each carbon bonded to three others.

- Onefreedelocalised electron = can
move to carry electrical current
throughout the structure.

Molecular models
- There are different ways to show a molecule
otherthandot and crossdiagrams.

Bond
(covalent)

O\ Atom

3D model




C2 - Bonding, structure, and the properties of matter

What element is graphite made from?

How many bonds does each carbon have?
Why can graphite conduct electricity?

What holds together the layers of graphite?
Why is graphite soft/slippery?

Does graphite have a high/low melting
point?

Why?

for?

What is the formula of
buckminsterfullerene?

State two uses of carbon
nanotubes.

s {4 _Hovy many l;onds do each carbon atom have Whit St ictiredsessilicar 1. Whatis graphene?
in diamond: dioxide have?

2. State a property of graphene.

2. What type of bonds are in diamond?
. . Why does this structure havea | 3. How many bonds does each

3. Whyis diamond hard? high melting and boiling point? carbon have?

4. What does this allow graphene
4. Why does diamond not conduct electricity? to do?

What can fullerenes be used 1. What are three ways that H,0

could be drawn?




C2 - Bonding, structure, and the properties of matter

States of Matter
Three states of matter: solid, liquid & gas.
To change state, energy must be transferred.

Gas
'\r/\/,
//\\ \‘.‘rf.’//
o)
Melting . %
=
n P
oo
e
Solid Liquid

- When heated, particles gain energy.

- Attractive forces between particles begin
breaking when melting or boiling points are
reached

- Amount of energy needed to change state
dependson how strong forces are.

Solid

- Regular pattern (rows and columns)
Particlesvibrate in a fixed position.

Particles have lowamount of kinetic energy.

Have a fixed shape —cannot flow because of
strong forces of attraction between particles

Cannot be compressed — particles close together.

Gas

- Randomly arranged.
- Particles move quickly —all directions.
- Highestamount of kineticenergy.

- Gasesare able to flow—fill containers
- Can be compressed as there is space between
particles

Liquid

- Particlesrandomlyarranged and touching.
- Particles can move around.

- Greateramount of kineticenergy than solid

- Liquidsableto flow — take shape of containers.
- Cannot be compressed — particles areclose
togetherand cannot be pushed closer

State symbols

- States of mattershown in chemical equations:

- Solid(s)

- Liquid(l)

- Gas(g)

- Aqueous(aq)

- Aqueoussolutions=substance dissolved in
water.

Identifying Physical State of Substance;
- Ifthe temperatureislowerthanasubstance’s
melting point—substance is solid.

- Ifthe temperature is between the melting poin
and boiling point—substance is liquid.

- Ifthe temperatureis higherthan the boiling pojnt
—substanceisagas.

Limitations of Particle Model (HT)

- Nochemical bondsare shown.

- Particlesshown as solid spheres—notthe case,
particles are mostly empty space likeatoms.

- Thediagramsdon’tshow any of the forces
between particles

- Thediagramsare unable to show the movement
ofthe particles.




C2 - Bonding, structure, and the properties of matter

s

What are the three states of
matter?

What happens to particles when
they are heated?

What happens to attractive forces
when particles are heated?

What does the amount of energy
needed to change state depend on?

1. Where are state symbols used?

2. Write the symbols for solid, liquid,

gas and aqueous.

3. What does aqueous mean?

How are gas particles arranged?
How do gas particles move?

Do particles in a gas have more or
less kinetic energy than those in

solids and liquids?

Can gases be compressed? Why?

1. How are solid particles arranged?

2. Dosolid particles move?

3. Doparticles in a solid have a high or
low amount of kinetic energy?

4. Can solid particles flow?

5. (Can solids be compressed?

1. How are liquid particles arranged?

2. Do particles in a liquid move?

3. Do the particles in a liquid have
more or less kinetic energy than
solids?

4. Can liquid particles flow?

5. Canliquids be compressed?

1. Ifthe temperatureis lower than
melting point, the substanceis..

2. Ifthe temperatureis between
melting and boiling point, the

substanceis..

3. When would a substance be gas?

1. State two limitations of the particle
model.




C3 — Quantitative Chemistry

Conservation of Mass
- Atomscannotbe created or destroyed during reactions.
- Mass of reactants = mass of products.

To show massis conserved in areaction:
M, on the left-side mustbe same astheright side.

2Mg + 0O, =2 2MgO0
(2x24) +(2 x16) = 2(24 + 16)

48 + 32 = 2x40
80 = 80
Reacting masses

Use conservation of mass to predict masses:

Percentage Mass
- Percentage massofanelementina
compound

Mass of the elementincompound x 100
Total mass of compound

Example Question:

Find the percentage mass of oxygenin
magnesium oxide (Mg0).
A, of magnesium=24 A, of oxygen=16

M, of MgO =24 + 16 =40

A, 16
magnesium +oxygen = magnesium oxide % mass = = — = 04 x100 =40%
8g ? 10g M, 40 /' Z‘
'\ _ 40% of the
Both sides needtobe equal: X 100 to
mass of MgO
10g — 8g = 4g of oxygen makea % :
isoxveen

Atomic mass (A,) and Relative Formula Mass (M}) The Mole (HT only)

- Atomicmass(A,) isthe mass number—ie the massof one
atom

- Relative formula mass (M,) = all the relative gtom
masses (A,;) of the atoms ina compound ofmolecte

added up.

16 12

O|C

Example

/N

12 + (16x 44

- Avogadro constant — 6.02 x 102

- Onemolecontains6.02 x 10%* atomsor
molecules

- Themass,ing, ofonemoleistheAr(ifan
element) or Mr if a compound or molecular
element

Ironhas a A, 0of 56, so 1 moleofironis56 g and
contains 6.02 x 102 atoms ofiron

Ammonia (NH;) hasan Mr of 17, so 1 mole of
ammonia has a mass of 17g. and contains 6.02 x
102 molecules of ammonia

Mass Changes

- Mass isalways conserved inareaction.

- Sometimesitmay seem like the mass has
increased/decreased.

- Ifareactant is a gas —mass may increase.

magnesium + oxygen => magnesium oxide

f \

Oxyg_enlsm_the alr_before it will look like
itcombineswith

: the mass has
magnesium—you cannot .
: increased when
find the mass of oxygen on s :
itis re-weighed
the balance.
attheend.

- Ifa productisa gasand thegasisableto
escape the system—mass will decrease.

sodium carbonate = sodium oxide + carbon

/ dioxide
— T " it will look likethe mass
has decreased as some
' ofthe atoms have been
givenoffasgas and
¢ have escaped—so

cannot be re-weighed.




C3 — Quantitative Chemistry

1. Whatis meant by conservation of mass? 1. How do you calculate the 1. Should masschangeina
percentage mass of an reaction?
2. Massofreactants =? element in a compound?

3. The M, of the left side of an equation mustbe | 5 \what do you do to converta
the same as.. decimal into a percentage? 2. Ifareactantis a gas, what will
happen to the mass?

3. Why will it appear this has

happened?
1. What does M, stand for? 1. How manyatomsarein one
mole?
2. Whatis the relative formula mass? 4. Ifaproductisa gas, what will
happen to the mas?
3. Where canyou find the relative atomic 2. Howdo we know what the
mass (A,) of an element? mass of one mole of an element
is?

3. How do we know the mass of 5. Why will it appear this has
one mole of a compound? happened?




C3 — Quantitative Chemistry

Concentrations of Solutions

- Concentration=mass of dissolved
substance in specificvolume(egdm?)

- More substance dissolved =more

concentrated solution

Concentration = mass + volume

(g/dm?)

(8)

(dm?)

Can berearranged to find mass dissolved:

mass = concentration x volume

(8) (g/dm?)

Moles and Equations (HT only)

- You can use moles to help youwrite balanced

symbol equations.

Example Question

18.4g of Sodium reacted with 6.4g of oxygen to
give 24.8g sodium oxide. Use the massestowrite

the balanced equation.

Calculating reacting masses (HT)

Example Question

Calculate the mass of calcium needed to
make 11.2g Calcium oxide

Step

Calculation

Step

Example

Write the balanced
equation

2Ca+ 0, = 2Ca0

1000cm3= 1dm3
cm?> 2> dmi3=
divide by 1000.

Write the equation
for the reaction
(unbalanced)

Na + 02 9 Nazo

Write the masses of
each substance

80 + 32 2 112

Calculating mass in a given volume

If you have a known volume of a solution of known
concentration thenyou can calculate the mass of

dissolved solid.

E.g Calculate the mass of dissolved solid in 25cm? of a
96g/dm? solution

96g/dm? means 96g in every 10$Ocm

Do the same
to the other
side

(+40)

2.A4g

25¢ m?

write down the mass
or % given in the
question

18.4+6.4 > 24.8

Write down the given
mass in the question.

v

11.2

Write the mass of
one mole of each
element or
compound

23 32 62

(e.g 18.4 + 23)

Work out the ‘scale’
factor (ie what did
you have to do to the
original number to
getto the desired
mass

+10

How do we
get from
1000 to 25?
(+40)

Divide the mass
given in question by
the mass of one
mole

0.8 0.2 04

Do the same to the
other side

8g

Turn the answers
into whole number
simple ratio

8 2 4
(cancel down)
4 1 2

Put the numbers into
the equation

4Na + 02 9 2Nazo

Limiting Reactants (HT only)

- Ifonereactant runs out before the other,
thenthe reaction will stop.

- Thereactant thatruns outfirstin a reaction
is known asthe limiting reactant.




C3 — Quantitative Chemistry

1. What does concentration mean?

2. How can you make a solution more

concentrated?

3. State the equation to calculate

concentration in g/dm?.

4. What is the unit for volume?

5. How many cm?® are in a dm?3?

Moles and Equations (HT only)

12g of magnesium (Mg) reacted with 8g of
oxygen (O,) to produce 20g magnesium oxide
(MgO). Use the masses to write a balanced

equation

Step

Example

Write the equation
for the reaction
(unbalanced)

1. Whatis a limiting reactant?

2. Complete the calculation:
Calculate the mass of calcium
needed to make 224g of calcium

oxide

Step

Calculation

write down the mass

or % given in the
question

Write the balanced
equation

2Ca+ 0, = 2Ca0

Calculating mass in a given volume

1. What does36.5g/dm? mean?

2. Calculate the mass of dissolved solidin25cm? of a

36.5g/dm? solution
36.5

Do the same
to the other
side

(+40)

g

25¢c m?

Write the mass of
one mole of each
element or
compound

Write the masses of
each substance

Write down the given
mass in the question.

Divide the mass
given in question by
the mass of one
mole

How do we
get from
1000 to 25?
(+40)

Turn the answers
into whole number
simple ratio

Work out the ‘scale’
factor (ie what did
you have to do to the
original number to
get to the desired
mass

Put the numbers into
the equation

Do the same to the
other side




C4 — Chemical Changes

The Reactivity Series

- A more reactive metal willreplace alessreactivemetalina

compound (displacement)

- e.g. potassium+ magnesium=> potassium + magnesium

chloride chloride

Potassium is more reactive
than magnesium

Potassium displaces magnesium
from the compound and takes it’s place.

A Most Reactive

carbon e

hydrogen ———p :

Least Reactive

platinum

Extraction of Metals
- Extraction =remove metal fromanoreor a
compound.

Ore = a rock containing enough metal to make
extracting metal worthwhile.

How to extract metals:
Lessreactive than carbon — reduction with carbon

Reduction=loss of oxygen
E.g. iron oxide +carbon =2 jron + carbon dioxide

Oxygen has been removed Carbonandthe oxygen
to extract iron. removed from the ironreact
to make carbon dioxide

More reactive than carbon — electrolysis is used.

- Some metals are found in native form (notreacted,
so in element form)—usually platinum and gold as
very unreactive.

Reaction of metals with oxygen
- Metal + oxygen = metal oxide

e.g magnesium + oxygen = magnesium oxide

2Mg + 0,2 2MgO

Oxidation reaction
- Oxidation = gaining oxygen
- Reduction = losing oxygen

Reactions of acids with metals
- Metal + acid = salt + hydrogen

E.g. iron + sulfuric =
acid

To namesalt:
15t name Metal
2™ name Acid used

+ hydrogen

salt

Naming Salts

4

Acid used Salt produced
Hydrochloric Chloride
Sulfuric Sulfate

Nitric Nitrate

as metal gained oxygen|

Reaction of metals with water
- Most metals don’t react well with water
- Group 1 and group 2 react to form alkalis

- Metal + water = metal hydroxide + hydrogen

e.g lithium + water = lithium hydroxide + hydrogen

2Li+ 2H,0 = 2LiOH + H,0
Metal hydroxides
are alkaline

Reactions of acids with alkalis\

- Acid + alkali = salt + water P e

sodium W water

B

Hydrochloric + sodium

acid hydroxide \chlorid

HCl + NaOH > NaCl + H,0 s

Reactions of acids with carbonates

- Acid + carbonate = salt + water + carbon
dioxide

sulfuric + calcium =2fcalcium\+ water + carbon
acid carbonate \chloride dioxide
salt

H,S0, + CaCO; > CaSO, +H,0 +CO,




C4 — Chemical Changes

1. Whatis meant by displacement? 1:
2. Name a very reactive metal
2.
3. Name two metals which are less reactive than
hydrogen.
1. Define extraction. State the general equation for the
_ reaction of metal with oxygen.
2. Whatis anore?
1.
Write a word equation for the
3. How do you extract a metal less reaction of iron with oxygen.
reactive than carbon?
K Whatistieantbyredieton? State.the general eguatlon for the
reaction of metal with water. 1.
5. Whatis meant by a ‘native metal’? ) ) )
y Are hydroxides acid/alkaline?
6. Give an example of a metal foundin

native form.

State the general equation for the
reaction of metal with acid.

State the salts produced from
hydrochloric acid, sulfuric acid and
nitric acid.

State the general equation for the
reaction of acid with an alkali.

State the general equation for the
reaction of acid with carbonates.




C4 — Chemical Changes

Redox Reactions (HT only)
- Redox = reduction and oxidation takes place at
same time in a reaction.

- Metal + acid = redox reaction

Example
HzSO4 +Ca 9 CaSO4 + Hz

lonic equation: 2H*+ Ca=> Ca?*+H, st 2 electrons

Strong/Weak Acids (HT only)

Strong acid = completely dissociates in a solution
e.g. HCl = H*+ CI
Examples = nitric acid and sulfuric acid

Weak acid = partially dissociates in solution.
e. g CH3;COOH = CH3COO +H*

Hasn't fully
= reversible reaction

_turned intoions—
only partially

(oxidation) |Concentration=how much is dissolved in every cm3
Half equation 1: Ca = Ca?*+ 29-‘/ Strong/weak = how well it ionises
Gained 2 electrons| . .
Half equation 2: 2H*+2e" = H,*— (reduction) |ASPH decreases by 1 unit, hydrogenion
concentration of solution increases by factor of 10
pH Scale Measuring pH of a solution
- Shows how acidic or alkaline solution is. - Can use universal indicator
-pH 1-6 = acid - Gives the solution a colour
-pH 7 = neutral - Can compare colour to the pH scale
- pH 8-14 = alkali
1 2 N
k < ~el
: i \ Add
Lr;x’,s. of Lb Less Lots of Unknown universal
H " OH OH solution indicator

In aqueous solutions:
Acids — produce H*ions
Alkalis — produce OH-ions

In neutralisation reactions:
H'(aq)+ OHaq > H20

Disadvantages of method
- Colour is subjective — different people may see
different colours

- Doesn’t give an exact pH number (could use pH
probe to make more accurate).

Electrolysis

- Splitting up a compound using electricity.

- Used to extract metals from compounds,
purify metals (eg copper)

lonic compound Solid—ionscan't

move to
\ ‘/conduct electricity
MELT e

. DISSOLVE
1‘-’»‘. \

-
.,.
o »
.

4 M0

- Must be molten or aqueous (dissolved in
water) to allow ions to move to the
electrodes

The Process of Electrolysis

Two electrodes — made of inert material
(doesn’t react)

Positive
Electrode

Negative
Electrode

-

Electrolyte Py
solution TN
Positive ions move to the

negative electrode
(opposites attract)

Negative ions move to the
positive electrode
(opposites attract)




C4 — Chemical Changes

1. Whatis aredoxreaction? Define a strong acid.
Give an example of a strong acid.
2. Interms of electrons, what does
oxidation mean?
Define a weak acid.
3. Interms of electrons, what does
reduction mean? What happens to H* concentration as
the pHvalue decreases by 17
1. Whatis the pH range for an acid? Describe a simple method to test the
pH of an unknown solution.
2. Whatis the pH range for an alkali?
3. Ifasubstance hasapH of 7, what
type of substanceis it?
State 2 disadvantages of using
4. Whations do acids producein universal indicator.
solution?
5. Whations do alkalis producein a How can pH be measured more
solution? accurately?
6. State the ionic equation for

neutralisation reactions.

What is meant by the term
electrolysis?

What is electrolysis used for?

What must the compound be for
electrolysis to take place?

Why can solid ionic compounds
not conduct electricity?

What does inert mean?

Name the positive electrode.

Name the negative electrode.

Why do positive ions move to the
negative electrode?




C4 — Chemical Changes — Required Practical — Preparation of soluble salts

Aim

Prepare a pure, dry sample of a soluble salt from an insoluble oxide or
carbonate.

Equipment

*  Beaker

*  Measuring cylinder

*  Bunsen burner and safety mat

*  Filter funnel and filter paper

*  Named acid (e.g. hydrochloric acid)
*  Metal oxide or carbonate.

*  Spatula

*  Glass stirring rod

Change method
dependingonreactantsin
the question.

Method (example copper oxide and sulfuric acid to make

copper sulfate)

Using measuring cylinder — 20cm? sulfuric acid = beaker

Warm the acid gently (not boiling)

Using spatula add copper oxide to the acid and stir

Keep adding until no more oxide will dissolve (excess).

Using a filter funnel and filter paper —filter excess copper oxide.
Evaporate some of the filtrate using a water bath.

Pour remaining filtrate into an evaporating basin — leave overnight to
evaporate water

Pat the crystals dry.

NN B N

o

Common questions

Q1) Why do you heat the acid before adding the oxide?

A1) To speed up the reaction (particles have more energy to
react).

Q2) Why is the oxide added in excess?

A2) To make sure that all the acid has been neutralised.

Q3) Why is the solution filtered?

A3) Remove any unreacted, excess solid.

Q4) Why is the solution left overnightin a warm, dry place?
A4) To evaporate excess water, to form crystals (crystallise).
Q5) Name 2 safety precautions you should take during this
practical.

A5) Safety goggles and allow equipment to cool before putting
away




C4 — Chemical Changes — Required Practical — Preparation of soluble salts

1. Write a method to prepare a pure, dry sample of
copper sulfate crystals (6 marks).

Q2) Why do you heat the acid before adding the oxide?

Q3) Why is the oxide added in excess?

Q4) Why is the solution filtered?

Q5) Why is the solution left overnight in a warm, dry
place?

Q6) Name 2 safety precautions you should take during
this practical.




C4 — Chemical Changes

Electrolysis of Molten lonic Compounds
Molten = melted so ions can move.

- Metal = produced at anode
- Non-metal =produced at cathode

Example: Lead Bromide - PbBr,
Bromine gas is
formed at anode

Lead forms at
the cathode

—

lons attracted

to the negative

electrode negative bromide
moiten leadi) lons attracted to the
bromide positive electrode

Electrolysis of Aqueous Solutions

Using Electrolysis to Extract Metals
- Used if metal is too reactive to be extracted
by reduction with carbon.

- Requires large amount of energy to melt the
compound and produce electrical current.
(expensive)

Example: Aluminium Oxide
- Cryolite is added — reduces the melting point
(less energy needed — less expensive)

- Carbon used as positive electrode — needs to
be replaced constantly as oxygen will react
with it to produce CO, —it will degrade.

- Compoundisdissolved in watersoions can move.

Cathode (-ve) , Anode (+ve)

When aqueous —
H*and OH" (from T
H,0) arealso
present along with
the two ionsfrom
the compound.

- Onlyoneionisdischarged at each electrode.
Anode— Non-metalor oxygen
Cathode — Metal or hydrogen

Rules
+ ANODE - CATHODE
Attracts — ions (‘Anions’) Attracts + ons (‘Cations’)
If - ons are group 7 1o it + ions (metals) are MORE |
chiloride CI° REACTIVE than hydrogen
bromide Br- K, Na, Ca, Mg, Zn, Fe
lodide |

Then HYDROGEN s

7
Then the groups 7 element is I od

produced as a gas
If - ions are NOT Group 7

[t + ions (metals) are LESS

Eg sulphate SO REACTIVE than hydrogen
nitrate NOy Cu, Ag. Au
carbonate CO4Y ‘
OXYGEN s produced Then the METAL is produced
Examples
Solution Productat Productat
cathode anode
Potassium | Hydrogen— Chlorine—asiit
chloride becauseKismore | isa halogen
reactivethanH
Copper Copper—as Oxygen—as
sulfate copperis less thereisno
reactivethanH halogen

Half-Equations at Electrodes (HT only)
During electrolysis:

Cathode — positive ions gain electrons
(reduction)

Anode — negative ions lose electrons
(oxidation)

- lons become discharged (lose their charge)
at the electrodes to form the atoms again.

- Reactions at electrodes can be represented
by half equations.

Examples
Cathode-2H*+2e =2 H,

2N

Gained 2 electrons molecules of hydrogen
(reduction) gas produced

Anode=40H = 0, +2H,0 + 4e”

V\

Lost electrons
(oxidation)

molecules of
oxygen produced

Cathode — Cu?*+ 2e = Cu

Gained electrons Copper atoms are
(reduction) formed at the cathode

Anode - 2Cl= Cl,+ 2e

SN

— oz Lost electrons
] - .
chlorine molecules (oxidation)
are formed




C4 — Chemical Changes

1. Whyis anionic compound melted
before electrolysis takes place?

2. Metals are produced at the..

3. Non-metals are produced at the..

1. Whenis electrolysis used to extract a
metal?

2.  Whyis electrolysis expensive?

3. Whyis cryolite added to aluminium
oxide before electrolysis?

4. Why does the positive anode need

constantly replacing when
electrolysing aluminium oxide?

Why is the compound dissolved in
water before electrolysing?

What two ions are also presentin
aqueous solutions (along with the
compound)?

Which two substances can be
produced at the anode?

Which two substances can be
produced at the cathode?

When would a metal be produced at
the cathode?

When would oxygen be produced at
the anode?

In terms of electrons, what
happens at the positive
electrode?

In terms of electrons, what
happens at the negative
electrode?

Write the half equation for the
production of hydrogen.

Write the half equation for the
production of oxygen from
hydroxide ions.

Write the half equation for the
production of copper from copper
ions.

Write the half equation for the
production of chlorine from
chloride ions.




C4 — Chemical Changes — Required Practical — Electrolysis of Aqueous Solutions

Aim
To investigate the electrolysis of an aqueous solution using inert
(unreactive) electrodes.

Equipment

*  Beaker

*  Two testtubes (or measuring cylinders)

*  Graphite electrodes Change method

*  Two splints dependingonthe
question.

*  Aqueous solution
*  DCpowerpack

Method (example copper sulfate solution.)

1.  Pour some copper sulfate solution into a beaker.

2.  Place two graphite rods into the copper sulfate solution. Attach one
electrode to the negative terminal of a dc supply, and the other
electrode to the positive terminal.

3.  Completely fill two small test tubes with copper sulfate solution and
position a test tube over each electrode as shown in the diagram.
(use measuring cylinders if measuring volume of gas produced)

4.  Turn on the power supply and observe what happens at each
electrode.

5. Testanygas produced with a glowing splint and a burning splint.

6. Record observations and the results of your tests.

Oxygen
gas

solution N\
J,’ - = Carbon electrodes

Positive electrode
(anode)

Power supply

Negative electrode | |
(cathode)

12vDC ©

Common questions

Q1) How do you test for hydrogen gas?

A1) Lit splint will make a squeaky pop.

Q2) How do you test for oxygen gas?

A2) Glowing splint — will relight.

Q3) Explain why copper is produced at the cathode.

A3) Copperions are positive, so are attracted to the negative
electrode (opposites attract). Copper is less reactive than
hydrogen sois discharged. The copper ions gain electrons and
are reduced to form copper atoms.

Q4) Why do hydrogen ions move to the cathode?

A4) Hydrogen ions are positive so move to the negative
electrode as opposites attract.

Q5) Why are measuring cylinders better to collect the gas?

A5) Because they are more accurate when measuring the
volume of gas produced.




C4 — Chemical Changes — Required Practical — Electrolysis of Aqueous Solutions

Q1. Draw alabelled diagram to show the equipment needed to
electrolyse copper chloride.

Q2. Write a method for the electrolysis of aqueous copper
chloride solution.

Q2) How do you test for hydrogen gas?

Q3) How do you test for oxygen gas?

Q4) Explain why copper is produced at the cathode.

Q5) Why do hydrogen ions move to the cathode?

Q6) Why are measuring cylinders better to collect the gas?




C5 — Energy Changes

Exothermic Reactions

- Energytransferredtothe surroundings
- Temperature of the reaction mixtureincreases
- Thisenergyistransferredtothe surroundings

Examplesinclude:

- Hand warmers

- Combustionreactions

- Respiration

- Neutralisation reactions
- Self-heating cans.

Exothermic

Endothermic Reactions

- Energyabsorbed from the surroundings

- Temperature of reaction mixture often
decreases

- Energyistransferred fromthe
surroundings

Examples include: >
- lce packs (injuries) )
- Reaction of citricacid and
sodium hydrogen carbonate
- Thermal decomposition
of calcium carbonate

Endothermic

Energy change of reactions (HT)

Duringa reaction:

- Energyisabsorbed in orderto break bonds

inthereactants W - O’ '@

- Energyisreleased whenbondsaremadein
the products. O__ﬁ = g) ‘;

Bond energy = theamount of energy thatis
released whenabondismadeorthatis
needed to break a bond

Reaction Profiles—Exothermic
- Energy level diagrams show difference in energy

between reactants and products.
- Exothermic=Energy of productsis lowerthan

reactants (energy isreleased)

- Activation Energy = minimum amount of
energy needed to start the reaction.

- Energy change =the differencein
energy between reactants and products.

4 Activation

Reactants

Overall/ -

change

/'

You may need to draw
and label thisinthe

exam!

Potential Energy

Products

v

Reaction Profiles—Endothermic

Reaction Progress

- Energy level diagrams show difference in energy
between reactants and products.

- Endothermic=Energy of productsis higherthan
reactants (energy is absorbed)

- Activation Energy = minimum amount of
energy needed to startthereaction

- Energy change =the differencein

energy between reactants and products.

4 Activation

Energy

=N

2

@

c

v w - =
z —é Products

= \
Youmayneedtodraw § ) Overall
and labelthisinthe & | peactants change

exam!

-

Reaction Progress

Calculating energy changes (HT)
Overall energy change =difference between
energy needed to break bonds and the energy
released when bonds formed.

To calculate energy change :

Energy change = bonds broken—bondsformed

H, + F. = 2HF
H-H F—F H—F
~ f

bonds formed

bonds broken
Bond Energy /
oo k! mol!
F—F 158
H—H 436
H—F 568
Bonds broken= Bonds formed
436 + 158 2 x568
593 1136

Overall energy change = 593 — 1136

= -543 kJ/mol Exothermic

More energy isreleased in bond makingthanis
required for bond breaking.




C5 — Energy Changes

1. Which way is energy transferred
in an exothermic reaction?

2. What happens to the temperature
of the reaction mixture in an
exothermic reaction?

3. State two examples of exothermic
reactions.

Which way is energy transferred in
an endothermic reaction?

What generally happens to the
temperature of the reaction
mixture of an endothermic
reaction?

State two examples of
endothermic reactions.

Higher Tier only

1. Interms of energy, what
happens for bonds to be
broken?

2. Interms of energy, what
happens when bonds are
formed?

1. Define activation energy.

2. Onthe graph below, draw and
label the :
* overallenergy change
e  Qactivation energy

reactants

energy (kJ)

products

reaction (time)

What does an energy level diagram
show?

On the graph below, draw and label
the :

* overallenergy change

e  activation energy

products

energy (kJ)

reactants

reaction (time)

Higher Tier only
1. Define overall energy change.

2. How do you calculate energy
change?

3.  Why, interms of bond breaking
and making, is a reaction
exothermic?

4. Why, interms of bond making
and breaking, is a reaction
endothermic?




C5 — Energy Changes — Required Practical — Temperature Changes

Hypothesis

The energy change in the reaction between acid and alkali depends on the

volume of alkali added.

Equipment

*  Polystyrene cup and lid
*  Thermometer

*  250cm? beaker

*  Measuring cylinder

*  Liquid reactants

Method (example for hydrochloric acid and sodium hydroxide)

1. Using measuring cylinder to measure 30cm? hydrochloric acid and
put in polystyrene cup

2.  Stand cup inside beaker to make stable.

Use a thermometer to measure the temperature of acid and record.

4.  Using measuring cylinder — 5cm? sodium hydroxide = polystyrene
cup

5.  Fit the lid and gently stir with thermometer through hole.

6. When reading stops on thermometer, record temperature in table.

7. Repeat, each time adding 5cm® more sodium hydroxide up to a
maximum of 40cm?.

8. Calculate the temperature change on each attempt.

9. Repeatthe experiment 3 times and calculate a mean temperature
change for each volume of sodium hydroxide.

=

Variables

Independent — Volume of sodium hydroxide
Dependent — Temperature change

Control —Volume of hydrochloric acid, concentration of acid,
concentration of sodium hydroxide

Common questions

Q1) Why do you use a polystyrene cup and lid?

A1) Because polystyrene cups are insulators, which reduces
heat loss in the experiment, making the results more accurate.

Q2) Why should you calculate the temperature change, instead
of just using the final temperature?

A2) Because the initial (starting) temperature of the acid may
have been different.

Q3) Why is it important to stir the mixture?
A3) To make sure all of the reactants have reacted and to get a
uniform temperature.

Q4) Why is the experiment conducted 3 times?
A4) So that anomalies can be seen and removed and a mean
calculated

Energy changes could also be investigated using:

1. Changing the mass of metal added to acid and measuring
the temperatureincrease

2. Changing the type of metal added to acid and measuring
the temperatureincrease

3. Dissolving different masses of potassium nitrateinto
water and observing the temperature decrease.




C5 — Energy Changes Required Practical — Temperature Changes

1. Write a method to investigate how the volume of 3. Why do you use a polystyrene cup and lid instead of
sodium hydroxide affects the change in temperature a beaker?
when reacting with hydrochloric acid (6 marks)

4. Why should you calculate the temperature change,
instead of just using the final temperature?

5. Why is it important to stir the mixture?

2. For the investigation above, name the : 6. Why do we do repeat readings?
Independent variable :
Dependent variable :
2 control variables :




Energy Stores
There are 8 energy stores:

P1 Energy

Store Stored in...

Kinetic moving objects

Gravitational
potential

objectsraised above ground

Elasticpotential Stretched orcompressed

objects

Thermal All objects due to particle
movement

Chemical Substances (foods, fuels) that
can release energyina
chemical reaction

Nuclear The nucleus of atoms

Magnetic Magnets attracting or repelling

Electrostatic Separation of charges

Conservation of energy law:
Energy is NEVER created or destroyed

Energy is transferred by different pathways — by heating
or when work is done

When energy is transferred, some is often transferred to
the environment — this is wasted or dissipated energy

Etticiency
Tells us how much of the energy istransferred usefully.

Useful output energy transferred by the device

.Efficiency =
v Total input energy supplied to the device

Useful power out

Efficiency =
% Total power in

Wasted energy always ends up inthe thermal store of the
surroundings

Calculating energy stores

The energy stored ina raised objectcan be
calculated using:

GPE =mass x height x gravitationalfield strength
GPE= mgh

The energy stored ina moving object can be
calculated using:

KE = % mass x velocity?
KE =% m v?

Energy stored in a stretched or compressed object
can be calculated using:

E = % spring constant x extension?
E=%ke?

Transfers of energy:

E.g. An object above ground has GPE.

Ifthat object falls:

1. Decreasesits GPE store

2. Increasesits KEstore asitfalls

3. Wasteenergy transferredto the environment
by heating and sound

Gravitational
potential energy
decreasing

1

Kinetic energy
increasing

Specific heat capacity
The amount of energy needed to change the
temperature of 1Kg of a substance by 12C
It is calculated by:
E = specific heat capacity x mass xtemp change
E =SHCxmx®6

Units for SHC are J/Kg/*C
Different materials have different specific heat
capacityvalues.

This can be investigated usingthe equipment below:

Immaersion Heater
Metal Block

Thermometer

[

* Energy issuppliedto the block bythe immersion
heater over a fixed time period (e.g 5 mins)

* The thermometer measuresthe temperature of
the block at the startand the end of the
experiment

* The stopwatch measures the time

* Ifthe power of the heater is known (e.g S50W) the
energy transferred to the block can be found using
the equation:

Energy (J) = Power (W) xtime (s)

The specific heat capacity of different materials can be

investigated by:

* changingthe metal (independent variable)

* measuringthe temperature increase (dependent
variable)

* Keeping the energy supplied, mass and insulation
the same (control variables)

Insulating the block reduces energy transferred to the
thermal store of the environment, improvingaccuracy




Energy Stores

Complete the table:

Store Stored in...

kinetic

objects raised above ground

Elastic potential

All objects due to particle
movement

Chemical

The nucleus of atoms

Magnetic

Separation of charges

1. Whatisthe conservation of energy law?
2. Inwhat two general ways is energy transferred?

3. Whatiswasted energy?

Efficiency

1. Whatisthe equation to calculate efficiency?

2. Wheredoeswasted energy end up?

1. What is the equation linking gravitational
field strength, GPE, heightand mass?

2. What is the equation linking kineticenergy,
mass and velocity?

3. What quantity is found in both equations?

4. What happenstothe GPE storewhena
raised objectfalls?

5. What happenstothe KE store of a raised
objectwhenitbeginstofall?

6. By which two pathwaysis energy
transferred to the environmentwhenan
objectfalls?

Gravitational
potential energy
decreasing

i

Vv

Kinetic energy
increasing

What is the specific heatcapacityofa
substance?

Inthe hypothesis ‘different metals have
different specific heat capacityvalues' whatis
the independent variable?

[\l_ll

—
= Immaersion Heater

=—Metal Block
+=Thermometer

What does the immersion heater do?

What two readings aretaken usingthe
thermometer?

What is a sensible time period to use for
transferring energy to the block?

What should be put round the block?




Powerand work done

Work done = energy transferred

Energy transferred mechanically is calculated:
Work done = force x distance
W (J)=F(N)xs (m)

Work done =500N x 6m
= 3000 J
Power = energy transferred per second
1 Watt = 1 Joule per second

Power = energy transferred + time
P(W) =e (J)=t(s)

/"“\
Ss '

Power = Energy + time
=3000J=5s
= 600W

A more powerful appliance transfers more energy
persecond, eg:

Reducing unwanted energy transfers
Reducing wasted energy means lower costs

Materials that conduct heatwell have a high
thermal conductivity.

WHERE DOES THE HEAT GO?

Reducing energy transfers in homes

* Doubleglazing

* Thickwalls

* Walls made of materials with low thermal
conductivity

* Insulation—wall and loft

Reducing energy transfers in appliances:
* Lubrication—reduces friction ’é

5 YA

* Streamlining—reduces airresistance

Energy resources
We use energy resources for electricity
generation, transportand heating

Non-renewable —onesthatare being used faster
than they can be replaced and will run out.

Example + -
Coal, oil, Reliable Release CO,
naturalgas | methodof which
generating contributesto
electricity global
warming
nuclear NoCO, Produces
released radioactive
nuclearwaste

Renewable resources:
Onesthatwill notrunout, theyare being
replenished as they are used

Example + -
Solar NoCO, Don’'twork at
released nightor wellon
cloudy days
wind NoCO, Doesn'twork if
released itisn"twindy
Hydro NoCO, Damageto
released habitats
Geothermal | NoCO, Onlyfoundin
released specificplaces
waves No CO, Damageto
released habitats
Biofuel Carbon Uses crop land
neutral to grow new
forests




What arethe units for work done?

What are the units for force?

What isthe equation to calculate work done during

mechanical work?

What is the equationto calculate power?

What is the unitfor power?

What is the unitfor time inthe power equation?

What is 1 Watt equivalentto?

How would you recognise a more powerful
lightbulb?

What is meant by a more powerful appliance?

Why is reducing unwanted energy transfers
from the home important?

What is meant by ‘high thermal conductivity’?

WHERE DOES THE HEAT GO?

: ff;v“\"ifﬁ:"’![

Where is most of the heat lostthrough in a
house?

Give two ways to reduce the heat lostthough
the walls of a house.

5
What does lubrication reduce? @

N 2

What does streamlining reduce?

J

r/\"gw

—

Give the three main uses for energy
resources

What is a non-renewable energy resource?

Give 2 examples of non-renewable energy
resources

Give two disadvantages of using coal and oil

Give one advantage to using nuclear
resources to generate electricity.

What is a renewable energy resource?

Give 4 examples of renewable resources

Give 2 advantages of using renewable
resources to generate electricity

Give two disadvantages of using renewable
resources to generate electricity




P2 — Electricity

Current, resistance and potential difference

Electrical current is the flow of electrical charge.
Current is measured in amps (A), charge is measured in Coulombs (C).
The size of the current depends on the rate of the flow of charge — ie how many coulombs of

charge per second. Ohms Liw

Q=It ) The current through a component depends on the

Charge =Current x time  potential difference and the resistance of the A

(€) (A) c‘é}nponent. >~,‘5,
e If a component has high resistance, the current 'l\vf
574 % will be smaller for a given potential difference [
%2339
\ Y b o ume P

=% potential difference = current x resistance

V=IR
pd is measured in volts (V), resistance in Ohms (Q)

Hypothesis ‘the length of the wire affects resistance’

Independent variable — length of wire ! L
Dependent variable — resistance

Control variables —type of wire, temperature of the
wire, diameter of the wire

1. Set up the circuit as shown, with an ammeter in
the circuit and a voltmeter connected across the
wire

2. Use crocodile clips to change the length of the
wire in the circuit

3. Make the wire 10cm long and read the current
and pd. Switch off the current between readings
or the wire will got hot, increasing the resistance.

4. Repeat for 20, 30, 40, 50 cm. (5 minimum)

5. Calculate resistance using Ohms Law R =V/I

Resistance wire 1 metre ruler

Resistance (Ohms Q)

Length of wire (cm)

Plot length of wire (IV) against resistance (DV) The relationship is directly proportional

Series and parallel circuits

Series circuits:
A series circuit is one single loop

E [
BR

In a series circuit:

* the current is the same at all points in
the circuit.

* potential difference is shared between
components (equally if components
are identical resistance)

* total resistance = sum of all resistors

Parallel circuits
A parallel circuit consists of more than
one loop from the battery/cell.

i
®

X
748, —

o)

In a parallel circuit: X

* The current is shared amongst the
branches

* The potential difference is the same
across all components

* Resistance in the whole circuit is LESS
than that of the smallest resistor
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Current, resistance and potential difference Series and parallel circuits

1.  Whatis current?
1. What is a series circuit?

2.  What is the unit for charge?

3 Whatic the' anit for current? 2. In aseries circuit, the current is......

4.  What is the equation linking charge, current and time?
3. How do you find total resistance in a

- - - ?
5.  What is the equation linking current, potential difference and voltage? Senes circult:

6. If a component’s resistance increases, what happens to current through that component?

4. The potential difference is shared
equally among components as long

7.  What is the unit for resistance?

Hypothesis ‘the length of the wire affects resistance’

1. What is the independent variable in this investigation? & Hihabisapamiielelieuit?

2. What is the dependent variable?

6. What is true about potential
difference across all of the
components in a parallel circuit?

3. What is the minimum number of readings needed for a line graph?
4. What two readings are taken?

- - ?
5. How is resistance calculated: 7. How is total current calculated in

arallel?
6. What sort of relationship is seen? P

7. Why is it important to turn off the power in between readings? g ; ;
Y P P & 8. What is true for total resistanceina

parallel circuit?
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Components
—a o switch (open) 7{2)— tamp
—CD——  gwiich (Cosed) _€:}_ fuse
2— oot -
" ‘<V>_ volkmeter
l{| ih' banery
B s
‘@_ diode
— 7 thermstor
—{ ) resator
B e~
—[ 7 }— vanable resistor HQ:‘f LOR
& % — LED
N

A diode only allows current to flow one wayin a
circuit

A resistor is a component that provides a fixed
resistance in the circuit —e.g a 5 Q resistor

A variable resistor is a component whose resistance
can be changed (e.g a dimmer switch)

A thermistor is a resistor whose resistance changes
with temperature — the higher the temperature the
lower the resistance

An LDR (light dependent resistor) has resistance that
changes

An LED (light emitting diode) is a light that only allows
the flow of current one way

Current, potential difference and resistance for different components

A Potential Déterence (V)

A fixed (ohmic) resistor
has fixed resistance
current is directly

Currest (4)

proportional to potential
difference

Resistance remains
constant (at constant
temp)

—&y a
g
Current 3
(A) Potential Difference (V)
A filament bulb contains a thin wire
diod high that glows as current flows.
A lode very hig As the pd increases, the current
resistance in one N 7
ZIRIELRS initially increases.
direction.

Only when the
potential difference
is positive does
current flow

However, at higher pd, the wire gets
hot

The ions in the wire move faster and
collide with the moving charges
Resistance increases, so current stops
increasing

LDR N
-_

A light dependent resistor has varying
resistance.

As the light intensity increases, the
resistance decreases

Resistance

(9]

Light Intensity (Lux)
LDRs can be used to switch on lights at
night time. 1

In this circuit, when itis day time, the
resistance in the LDR is low, so all
current flows through the LDR.

As light levels fall, resistance increases,
until eventually there is less resistance in
the bulb than the LDR, so current flows
through the bulb — switching it on.

Thermistor :,_/,gj

l /
R

As the temperature increases, the
resistance in a thermistor decreases.
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Components
Symbol Name
Cell
74
fuse
— A — 4
Voltmeter

Complete the table opposite
Which component has a resistance
that decreases as light intensity

increases?

Which component only allows
current to flow one way?

What is a fixed resistor?

Current, potential difference and resistance for different components

1. What readings would you need to take from a circuit to calculate resistance?

|

Current
(A)

Current {4)

/l Potential Déternnce (V)

2. Describe the relationship 3- Why is there no
shown current on one side of

the graph?

Current (A)

A
V \O
< % Potential Difference ™

4. What happens to current when
the pd rises at first ?

5. What happens to the current as
the pd gets higher?

6. Why does the resistance
increase at higher pd?

LDR
1. Draw the symbol for an LDR

2. Draw the pattern you would expect
for resistance as the light intensity
increases.

3. The circuit below is for a night light.
What is resistance in the LDR like
during the day time? (high light
levels)

|

4. Why does the light switch on when it

goes dark?

5. Draw the symbol for a thermistor

6. Describe the relationship between

temperature and resistanceina
thermistor
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Domestic use of electricity
There are two types of electrical supply — direct (DC) and alternating current (AC)
AC
The pd changes direction and
magnitude, giving alternating current
The number of times the change of
direction happens per second is the
frequency. SRR I8
UK mains is AC - 230V \17
Frequency of 50 Hz

Eanhwire =

Noutral wiee —1~ (&

Outer insulation

Electrical appliances are connected

using 3 core cable

* Brown — live wire, with pd of 230V

* Blue — neutral, 0V, completes the
circuit

* Yellow and green — Earth wire, is
at OV unless there is a fault, when
it will become live

DC

A direct pd produces current that
flows in one direction

Batteries supply DC

The National Grid

The National Grid is a system of cables and transformers connecting power stations to homes
and businesses

A Wi K V W N
I asnl /R 2\ aig NiE

El= W~ ~§.oe0p

Sepdoan Unterant
Yanskrer s e

The National Grid uses very high pd and low current.

High current causes heating in the wires and would result in large energy losses.

Step up transformers increase the pd from the power station (to around 400000V) so that low
current can be used to transmit power.

This means the wires don’t get hot, so less energy is lost.

Near homes and businesses, step down transformers reduce the pd to 230V for safety.

Appliances in the home and power

Power is measured in Watts (W) or kW
Power can be calculated by using:

Power = Voltage x current
P=1IV

Power = current? x resistance
P=12R

Appliances transfer energy.

Energy is measured in Joules (J) or kJ
The energy transferred can be calculated
by using:

Energy = charge flow x potential difference
E=QV

Energy = power x time
E=pt

For example

A kettle transfers energy from the thermal
store of the filament in the kettle to the
thermal store of the water inside.

Some energy is transferred to the thermal
store of the surroundings.
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Domestic use of electricity

1.

What are the two types of current?

What type of power supply produces DC current?

What are the two differences between AC and DC current?
What is the pd of the UK mains supply?

What is the frequency of UK mains supply?

What colour is the live wire in UK plugs?

What is the purpose of the blue wire in UK plugs?

When does the yellow and green wire carry a current?

The National Grid

1. What is the National Grid?

What sort of pd does the National Grid use to transmit electrical power?
What is used to increase the pd from the power station?
What is used to reduce the pd near homes and businesses?

Why is such a high pd used?

Appliances in the home and power

1. What is the equation linking current,
potential difference and power?

2. What is the equation linking current,
resistance and power?

3. What two factors affect how much
energy an appliance transfers?

4. What is the equation linking energy,
power and time?

5. What are the units for power?

6. What is the equation linking charge,
energy and potential difference?

7. What are the units for energy?
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Solid Ordered and Vibrate aroundfixed | Strong forces Models + _
e alltouching positions between particles
““ “ Particle diagrams Easyto see/draw * Can'tsee the forces
\ ‘ arrangement between particles
— = Particles look like flat
Liquid Random and Move around Weaker thanina circlesratherthan 3D

spheres
* Movement isn'tshown

Can't see forces between
particles

Easyto see particle
arrangement

Can see the movement
of particles

_ touching randomly solid
£
\ : Kinetic models
(eg marbles or
Gas Random and Move around Weak forces of animations)
farapart randomly attraction
[® o
\ |
\ o /
: Measure the volume of small objects by

Density

Density is mass percm?
It can be calculated using:
Density = mass + volume

Required practical — measuring the density of different

materials.

P =

For regular solids :
Mass measured by top pan balance

Volume measured by measuringlength x breadth x height

For irregular solids:
Mass measured by top pan balance
Volume measured by displacement of water

This means putting the object into water and measuring

m< V

the volume of water ‘pushed out’

putting them into a measuring cylinder
with 100cm? water in

Read the meniscus!

Zeroerror

N\t

Measure the volume of larger objects by
putting them into a full eureka canand
catching and measuringthe water that
isdisplaced

gl ’ h

Required practical continued : Density of liquids

1. Find the mass of an empty measuring cylinder
usingatop pan balance.

2. Pour a known volume (100ml) of liquid intothe
measuring cylinder.

3. Use the meniscus to measure the volume of the
liquid accurately. This isthe volume.

4. Now measure the mass of the measuring
cylinder + the liquid combined.

5. Subtract the mass of the empty measuring

cylinder and this is the mass of the liquid.

Density = mass <+ volume.




Particle model

1. Describe the arrangement of the particles in a solid, a liquid and a gas

2.  Describe the movement of the particles in a solid, a liquid and a gas

3. In which state of matter are the forces between the particles the weakest?

4.  In which state of matter are the forces between the particles the strongest?

5.  Give one advantage of using particle diagrams to show the different states of matter

6. Give three disadvantages of using particle diagrams to show the different states of matter
7.  Give two advantages of using kinetic models to show the different states of matter

8.  Give one disadvantages of using kinetic models to show the different states of matter
Density

1.  Give the formula that links density, mass and volume?

2.  Give a unit for density

3.  Which piece of equipment is used to measure mass of an object?

4.  What type of error is it if a balance reads 0.03g when nothing is resting on it?

5.  What term is used to describe when water is pushed out of the way by a solid object?

6. Name two pieces of equipment that could be used to measure the volume of anirregular object
7.  What three measurements do you need to calculate the volume of a regular object?




Internal energy
The temperature of any substance is related to the
average speed of its particles.

The internal energy of a system is the total kinetic
energy and the potential energy of the particles

The particles in a system vibrate or move around
becausethey have energy intheir kinetic energy stores

The faster a particle moves, the greater its kinetic

energy store
» 1 =
s
)
- 7\
Low Temperature High Temperature

Y ) “
‘ = ”~ /

The particles also have energy in their potential energy

stores due to their position.

As particles move further apart, their potential energy
stores increase

Gas pressure

The particles ina gas are in constantrandom motion
They collide with the walls of their container

This exerts a force on the container.

The more energy the particles have, the higher the
temperature.

An increase intemperature of a gas causes the particles
to move further apart.

ifthis is not possible, because of the container, then
there isanincreasein pressure.

Heating and cooling
When the internal energy of a substance changes, then
either :

* The temperature of the substance changes
* The state of the substance changes

This can be seen by plottingthe temperature change
during heating or cooling.
Heating a solid would give us a graph that looks like this:

110°C

-20°C

* The temperature stays the same.

* Thisiswhen a change of state is happening— for
example melting.

= The energy transferred is notincreasingthe mean
particle speed — itis increasing the potential energy of
the particles.

When the lineis increasing (heating) or decreasing
(cooling)

= The temperature isincreasing/decreasing

* The kineticenergy store is increasing /decreasing
= Average particlespeed is increasing /decreasing

Specific latent heat

Specific latent heat is the amount of energy
needed to change 1kg of a substance from one
state to another without changingthe
temperature.

Specific latent heat will be different for different
materials.

. Energy needed to change 1kg of Solid >
liquid - specific latent heat of fusion

. Energy needed to change 1kg of Liquid 2>
gas - specific latent heat of vaporisation

Melting 5

-
“Freezing

Liquid

The amount of energy needed to change 1Kg of a
material is found by the equation:

Energy = mass (kg) x specific
latent heat (L)

E

This is the among of energy needed to change the
temperature of 1Kg of a substance by 12C
Itis calculated by:
E = specific heat capacity x mass xtemp change
E =SHCxmx#8




Internal energy
1. What two stores of energy make
up internal energy?

2. Which energy storeis linked with
particle movement?

3. Which energy store increases if
the particles in a substance move
further apart?

4. What happens to the temperature
when the kinetic store of the
particles increases?

Gas pressure
1. What causes gas pressure?

2. What happens to the temperature
of a gas if the kinetic energy store
of the particles increases?

3.  What happens to the space
between particles in agasasit
heats up?

4. Ifthe volume of the gasis kept
constant, what happens to the
pressure?

Heating and cooling

1. What two things can happento a
substance when the internal
energy changes?

2. Label the graph below using the
words given:

liquid, gas, solid, condensing,
freezing

Temperature

Time

3. What is happening to temperature
when the line is flat on a heating or
cooling curve?

4. What is happening to the substance
when the line is flat?

Specific latent heat

1. Whatis specificlatent heat?

2. Whatis the term given to the
amount of energy needed to
change 1kg of a liquid into a solid?

3. Whatis the specific latent heat of
vaporisation?

4. Label the changes of state below

d
LI T, LA
y  d “'/ c
sl

Particke diagram Particle diagram Partick diagram

b.
C:
d.

\

5. Draw the particle diagramsin the
boxes




P4 — Atomic Structure

Atoms

Atoms are tiny — around 10°m

There is a positive nucleus made of protons and
neutrons

Electrons orbit in shells or energy levels

@ conn *  The nucleus is 10,000 x smaller than the atom (4 orders
@ rewwon of magnitude) so around 104 m
Cardon atom
Electrons can move further away or closer to the nucleus
o L <] 1 b T W b

If EM waves (eg UV /light) are absorbed
electrons can move up energy levels

If EM waves are emitted by the atom, then
electrons move closer to the nucleus

* Atoms of the same element have the
same number of protons.

* This is the atomic (proton number)

* |n an atom, the number of electrons is
equal to the number of protons.

* The total number of protons and
neutrons is called the mass number

(Mass number) 23 N
(Atomic number) 11

Sodium has:

11 protons

11 electrons

12 neutrons (23-11)

How the atomic model developed:

The atomicmodel has developed overtime, when new evidence was discovered.

Atomswere firstthoughtto be tiny
spheresthat could notbe divided

JJ Thomson then discovered the electron
Led to the plum pudding model
Atoms a cloud of positive charge with

Isotopes

electronsrandomly scattered
Rutherford’s experiment:

Alpha particles fired at gold leaf

Most went straight through

Some deflected to the side

Some came straight back

This told him that most of the atom
was empty space and that the positive
charge was in a tiny nucleus

Rutherford discovered the positive charge is
very smallandinthe nucleus

This discovery was from the Gold leaf
experiment

o
&

& Chadwick discovered neutrons
Bohr discovered the electrons orbitin shells

Isotopes are atoms with same number of
protons, but different numbers of
neutrons (different mass number)

E.g. 16 T 18
8 , 8
These two isotopes both have 8 protons

One has 8 neutrons (16-8)
One has 10 neutrons (18 —8)

lons

If atoms lose one or more outer
electrons, they turn into positive ions

oo e
< <
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P4 — Atomic Structure

Atoms

. - nucleus?
o - b

What is the size of an atom?
What is in the nucleus?
What is the size of the nucleus?

4. How many orders of magnitude smaller than the atom is

W .. o .

4. What can cause electrons to move further
from the nucleus?

5. What can cause electrons to move closer
to the nucleus?

1. What causes scientificideas to change and develop?

2. What was the thinkingabout atoms
initially?

3. Which particle was discovered by JJ
@ Thomson?
4. Where is the positive charge in this
model?

5. Whereis the positive charge in this
model?

6. Who discovered neutrons?

& 7. What was the discovery that Bohr
made?

Rutherford's experiment:
1. What did Rutherford fire at gold leaf?

2. What happened to most of them?

3. What two conclusions did he come
to?

What do all atoms of the same
element have in common?

What does the bottom number on
the elements in the periodic table
represent?

What does the mass number show?

What is the number of electrons in an
atom equal to?

What is an isotope?

What is anion?

What type of ions are formed when
atoms lose electrons?

¢ oo
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P4 — Atomic Structure

Nuclear radiation
If an isotope is unstable, then particles and energy are emitted from the nucleus.
There are 3 main types :

Radiation | What s it? How far does it lonising power | Penetrating
travel? power

Alpha o 2 protonsand 2 A fewcm Strong Stopped by paper
neutrons

Beta B A fastmoving Metres Medium Stopped by
electron aluminium

Gamma y | An kilometres Weak Takes thick
electromagnetic concrete or lead
wave to stopit

Neutrons can also be emitted from the nucleus.

Half life

Radioactive decay is random.
The half life of an isotope is the time it takes for half of the atoms in the sample to decay OR
for the count rate to fall by half

® 4 1%t point — 80
i\ 2" point — half of that, so 40
Half life is calculated from a g \ . )
graph by reading two points off  § . Tfme at 80 :0
the y axis —one value being § » 3 "9 Time at 40 =2 days
half the other. » s —.
Read the corresponding change » B~y Change - time = 2 days
in time. " . Half lifeis 2 days

—

[ B
° 1 2 3 ‘ s L] 7 L ] L "
Time (Days)

Isotopes are selected for use depending on their properties and half life — e.g. a medical
tracer needs to have a short half life so itisn’t in the body for very long

Alpha decay:
An unstable nucleus gives out 2 protons
and 2 neutrons

An alpha particle is written as : 4 o
N

So when a particle gives out alpha
radiation, it loses 2 from the proton
number and 4 from the mass number
E.g

27 279

2 Ra =% %2 Rn%
Beta decay:
In an unstable nucleus, a neutron changes
into a proton and an electron.
The electron is fired out as the beta
particle 0
Beta particles are written as 1 ﬂ or _f'e

The proton number increases
The mass number stays the same

E'g' 14 14 . 0
scarbon — " nitrogen + e

The emission of a gamma ray does not
change the nucleus
Irradiation is the exposure to alpha, beta

or gamma radiation

Contamination is the presence of
radioactive atoms on materials.




P4 — Atomic Structure

Nuclear radiation

1. Why do atoms give out particles or energy from the nucleus?

2. Which radiation is the most strongly ionising?

3. What is an alpha particle made of?

4. Which radiation is the most difficult to stop?
5. Which radiation is a fast moving electron?

6. Which radiation can only travel a few cm?

Half life
1. What is half life?

2. What is the unit missing from the Y axis
on the graph opposite?

3. Draw a line of best fit onto the graph

4. What sort of half life would you want in
an isotope being used as a medical tracer?

Count rate in

30 4§

25 -
20 =~
15 =~

10 =~

Alpha decay:
1. How is an alpha particle written?

2. What happens to the proton number of
an atom when alpha decay happens?

3. What happens to the mass number

when alpha decay happens?

4. What happens in the nucleus during
beta decay?

5. How is a beta particle written?

6. What happens to the proton number
during beta decay?

7. What happens to the mass number
during beta decay?

8. What is irradiation?

9. What is contamination?




