
Periodicity

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.



the energy required to remove one mole of electrons from one mole of 
gaseous atoms. 

increases

Increasing nuclear charge/number of protons

attraction an atom has for the electrons in a bond

B or J

Increased shielding

noble gases are unreactive/don’t form covalent bonds

Screening increases so less attraction 

Increased shielding

Periodicity

Increased nuclear charge

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.



Bonding1.

2.

3.

4.

7.

8.

9.

10.

11

5.

12

6.



inert/unreactive

Covalent molecular

hydrogen

same electronegativity

H bond between molecules that have hydrogen
 bonded to N, O or F 

Polar (covalent) 

Graphite 

lattice

Forces of attraction between temporary dipoles 
& induced dipoles. (1 mark)

Temporary dipole caused by uneven 
distribution of electrons (1 mark)

Covalent bond
LDF

Bonding 

LDF

Covalent bond Ammonia is polar and trichloramine is non-polar. 
Ammonia has a bigger electronegativity difference between 
N and H atoms compared to N and Cl in trichloroamine.Atoms have same electronegativity.



Rates1.

2.

3.

4.

5.

6.

7.

8.

9.



Activation energy

None

Rates

Powders have larger surface area (1)
More successful collisions (1)

1.

2.

3.

4.

5.

6.

7.

Particles must have energy equal to or greater than the activation energy 
Collision must occur with correct/geometry/ orientation 

8.

To provide initial activation energy to form the activated complex



Esters1.

2.

3.

4.

5.

6a).

7.

8.

b)

9.

10.

11.

condensation/esterification

hydroxyl attached to a C that has no H atoms attached



Esters1.

2.

3.

4.

5a).

7.

8.

b)

9.

10.

11.

Ester link

Methyl octanoate 

Calcium propanoate

pentyl ethanoate

condensation/esterification

3,7-dimethylocta-1,6-dien-3-ol 

Ethanoic acid

Condensation/esterification

carboxyl



Fats & Soaps1.

2.

3.

4.

5.

6.

7.

8

9

10

11

12



Fats & Soaps1.

2.

3.

4.

5.

6.

7.

8

9

10

11

ester

Condensation/esterification

propane-1,2,3-triol

Concentrated source of energy OR
essential for the transport of fat-soluble vitamins in the body 

Glycerol has 3 hydroxyl groups.

C13H27COONa

To prevent scum forming

Reacting with glycerol 

To prevent non-polar and polar liquids separating 

12

alkaline hydrolysis/saponification 



Protein
1.

2.

3.

4.

5.

6.

7.

8.



An amino acid that must be obtained from the diet

water

essential

denaturing

Biological catalyst

Condensation

Protein

protein

hydrolysis

1.

2.

3.

4.

5.

6.

7.

8.



Oxidation of food 1

1.

2.

3

4.

5.

6.

7.



Bromine solution will decolourise with molecule B but not molecule A

rancid

heptan-2-one

carbonyl

Reduction to stop food acquiring a rancid flavour/unwanted oxidation.

Oxidation of food 11.

2.

3

4.

5.

6.

Ethanoic acid

7.



Oxidation of food  2

1.

2.

3.

4.

5.

6.

7.

8.



Acidified dichromate changes from orange to green with methanol AND no 
colour change with propan-2 one                            OR

Using hot copper colour change from black to brown would be observed with 
methanol AND no colour change with propan-2-one.

3-methylbutan-1-ol 

Tollens’

Orange to green

tertiary alcohol.

orange to green

Tollens’ reagent OR Fehling’s solution 

2-methylbutan-2-ol 

Oxidation of food  2

1.

2.

3.

4.

5.

6.

7.

8.



Skin care/Fragrance
1.

2.

3.

4.

5.

8.

9.

10.

11.

12.

13
6.

8.

7.



Atom with an unpaired electron

initiation

Can react with free radicals forming stable molecules
OR donate an electron. 

termination

Skin care/Fragrance

propagation

Volatile/non-water soluble/aroma 

terpene

2-methylbuta-1,3-diene 

Atom with an unpaired electron

terpene

Essential Oil

1.

2.

3.

4.

5.

1.

2.

3.

4.

5.

6

UV

Anti oxidant/free radical scavenger

6.

8.

Bond breaking with UV light

7.



Titration
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.



Solution of accurately known concentration

Rinse with seawater
Fill above the mark and allow liquid to drop down to the mark
OR 
Fill to mark, read from the bottom of the meniscus

To identify the end point. 

Only concordant values are used

Titration

Burette and pipette

pink to colourless

water

concordant

1.

2.

3.

4.

pipette

5.

6.

7.

8.

9.

10.

impurities / metal ions may be present in tap water 



Enthalpy1.

2.

3.

4.

5.

6.



Use a draught shield 
Move flame closer to container 
Fit a lid on the container 
Insulate container 

Contains oxygen to ensure complete combustion 
Sample is surrounded by water so all energy transferred
Sealed container preventsheat loss to the surroundings 
 Stirring to ensure accurate temperature

Enthalpy

Thermometer touching bottom/directly above flame
would result in temperature rise being greater than expected. 

Distance between flame and beaker 
Same copper can
Same draught proofing 

1.

2.

3.

4.

5.

Record the mass of the burner before and after heating the water 

6.

Loss of heat to the surroundings 
Incomplete combustion (of heptane/alkane)
Loss of heptane by evaporation 
No lid on container OR No stirring 



Unit 31.

2.

3.

4.

5.

6.

7.



Unit 31.

2.

3.

4.

Require heat to be removed

heat will need to be removed if exothermic  OR
heat will need to be supplied if endothermic

recycle waste gases 
 use catalyst 
low/reduce energy requirements 
reactors are run at low temperatures
inexpensive feedstocks 
selling/using by-products

Mean bond enthalpy must refer to an average energy and to 
a number of compounds 
bond enthalpy must relate to one compound.

5.

6.

7.

dilute sample

Size of molecules

















Mass mole Calculations



Mole to mass 



Mass Calculation



Gas Volume Calculations



  Molar Volume



Gas Volume



Molar Volume



Excess Calculations



Excess Calculation



Excess Calculations 



Percentage Yield



Percentage Yield



Percentage Yield



Atom Economy



   Atom Economy



         Atom Economy



Enthalpy of Combustion



 Enthalpy of Combustion



Enthalpy of Combustion



Enthalpy of Combustion



Hess’s Law



Hess Law



 Hess Law



Bond Enthalpy Calculations



Bond Enthalpy



 Bond Enthalpy



Titration Calculations



Titration Calculation



Titration



Numeracy



Numeracy



Numeracy

1.6
1p



   Numeracy

1.13

0.0000252

975

24.59



   Numeracy

1.7

0.799

44.4



   Numeracy

11.853

5.345

157.5
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