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AS CHEMISTRY
Unit 1
Revision

Booklet

1.1 - Atomic Structure and Periodicity
1.2 – Formulae, Equations and Amounts of Substance

1.3 – Energetics
1.4 – Chemical Bonding

1.5 – Introduction to Organic Chemistry – Alkanes and Alkenes
1.1 - ATOMIC STRUCTURE
Complete the following table;

	Atom / ion


	Atomic 

number
	Mass 

number
	Number of 

protons
	Number of neutrons
	Number of electrons

	31P
	
	
	
	
	

	
	10
	
	
	10
	

	
	
	
	4
	5
	

	23Na+
	
	
	
	
	

	16O2-
 
	
	
	
	
	

	
	17
	35
	
	
	18

	
	1
	
	
	0
	0


What are isotopes? 

How can we find the masses and % of isotopes in a sample of an element?

Calculate the average relative atomic mass of the following elements;
a) Bromine which is 50.5%  bromine-79 and 49.5% bromine-81.

b) Silver
which is 51.3% silver-107 and 48.7% silver-109.
Carbon also has isotopes. C-12 is an important isotope in chemical definitions;
Give the definition of;

a) Relative Atomic Mass
b) Relative Isotopic Mass
c) Relative Molecular Mass
Label the diagram of the mass spectrometer below;
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e) 
f) 
g) 
h) 
i) 
j) 
k) 
l) 
m) 
n) 
o) 
p) 
q) 
r) 
s) 
Explain the presence of the following peaks in the mass spectrum of Cl2

Mass / charge ratio

Species responsible

74 


.................................
72


................................
70


................................
37


................................
35


................................
Ionisation energies and electron affinities

What is the definition of ionisation energy?

What factors will effect the ionisation energy of an atom?

1)
..........................................................................................................

2)
..........................................................................................................
3)
..........................................................................................................

Sketch the plot of 1st ionisation energy against atomic number for the first 18 elements.
Sketch the plot of the 11 ionisation energies of Na to appear on a graph 

Here are successive I.E. values in kJ mol-1 for two elements:
Element
    X         1010  1900   2900
5000
6300
21300
  25400    29800

    Y          590   1150   4940
6480
8120
10700
  12300    14600   18200   20400  57100.

In what group of the periodic table are X and Y?

Write down the full electronic configurations of;

Li+ 

O2- 

Sc
Cu
Draw “electrons-in-boxes” diagrams to show the configurations of;

Nitrogen

Sulphur

What is the periodic law?

Describe and explain the trend in melting point across the periodic table from Na to Ar.

Describe and explain the trend in first ionization energy down Group 1.
Describe and explain the trend in electrical conductivity across the periodic table from Na to Ar.

1.2 - Formulae, Equations and Amounts of Substance
What is the definition of a mole?

What is the definition of Avogadro’s number?

MOLE CALCULATIONS

1)

A compound contains 59.4% carbon, 10.9% hydrogen, 13.9% nitrogen and 15.8% oxygen, by mass.  Find the empirical formula of the compound.

2)

A compound containing carbon, hydrogen and oxygen only contains 74.2% carbon and 7.9% hydrogen.  Its Mr is found to be 178 by mass spectroscopy.  


Find its empirical and molecular formulae.

3)

106.4 g of an element contains 1.147 x 1024 atoms. 


Find the RFM of the element and identify it.

4)

What mass of carbon monoxide is needed to react with 1.00 kg of iron oxide?

Fe2O3  +  3 CO  (  2 Fe  +  3 CO2


What volume of carbon monoxide does this mass correspond to?

5)

The reaction below is known as the Thermit reaction, which is used to form molten iron to mould train tracks together.  


What mass of aluminium powder is needed to react with 8.00 g of iron (III) oxide? 

2 Al  +  Fe2O3 (  Al2O3  +  2 Fe 

6)

What volume of 0.100 mol dm-3 hydrochloric acid would react with 25.0 g of calcium carbonate?              CaCO3  +  2 HCl  (  CaCl2  +  CO2  +  H2O 
7)

25.0 cm3 of 0.0400 mol dm-3 sodium hydroxide solution reacted with 20.75 cm3 of sulphuric acid in a titration.  Find the concentration of the sulphuric acid.

8)

13.8 g of a solid monoprotic acid was dissolved in water and made up to 250 cm3.  25.0 cm3 portions of this were neutralised by exactly 23.5 cm3 of 0.250 mol dm-3 sodium hydroxide.  


Calculate the Mr of the acid. 

9) 
100cm3 of a barium hydroxide solution can absorb a maximum of 600cm3 of CO2: 


Ba(OH)2(aq)  +  2CO2  ( Ba(HCO3)2
Calculate the concentration of the barium hydroxide solution:

(a) in mol dm–3:

(b) in g dm–3:
Parts per million

Why do we use parts per million?

Usually describes the concentration of something in water or soil.

One ppm is equivalent to 
     
1 milligram per .................... of water

or 
1 milligram per .................... of soil.

Example - A 250 cm3 sample of river water was found to contain 56 ppm of gold.
                 Calculate the mass of gold in the 250cm3 sample of river water.

or the volume of a gas pollutant in air.
One ppm is equivalent to 
   
 1 cm3 per ........................ of air.
Example - Chronic exposure to CO at concentrations of 70 ppm or greater causes cardiac 
                 damage. Would you be at serious risk if you were exposed 150 cm3 of CO in a 
      2500 dm3 room?
% Yield and % Atom economy

How do we calculate the % yield of a reaction?

Why do we calculate the % yield of a reaction?

Example;

Ethanenitrile, CH3CN, can be prepared by mixing 10g of ethanamide, CH3CONH2, with 30g phosphorus pentoxide, P4O10, and heating to distil over the ethanenitrile.  The equation for the reaction is given is given below. 
2CH3CONH2  +  P4O10   (   2CH3CN  +  4HPO3
Which reactant is in excess in this reaction?

If 2.0g of ethanenitrile is produced in the reaction, calculate the percentage yield.

How do we calculate the % atom economy of a reaction?

Why do we calculate the % atom economy of a reaction?

Example;

Calculate the % atom economy for forming ethanenitrile using the  reaction above.

1.3 - Energetics
Measuring energy changes.

Using E = m x c x T    
where

E 
=  ...............................................







m 
=  ...............................................







c 
=  ...............................................







T    
=  ...............................................

Exothermic    - Energy is given to the surroundings  H = ...................

Endothermic  - Energy is taken into the system from the surroundings  H = ..................

Draw an Enthalpy Diagram for the following reaction;

CH3CH2OH(l)  ( CH3CH2OH(g)
H° = +31 kJ mol-1
Give values for the following standard conditions;
Pressure  ...................
Temperature
 ...................  Concentration  ...................

What is the definition of enthalpy of formation?

What is the definition of enthalpy of combustion?

What is the definition of enthalpy of neutralisation?
What is the definition of enthalpy of atomisation?
What is the definition of Hess’s Law?

Calculate the enthalpy of combustion of butane, C4H10(g), given the following data.



H°c: C(s) = -393;   H°c H2(g) = -286;     H°f: C4H10(g) = -125 kJ mol-1
Calculate the enthalpy of formation of benzene, C6H6(l), given the following data;


H°c: C(s) = -393;   H°c H2(g) = -286;   H°c: C6H6(l) = -3267 kJ mol-1
Calculate the enthalpy of combustion of ethene, C2H4(g), given the following data;


H°f: CO2(g) = -393;   H°f H2O(g) = -286;   H°f: C2H4(g) = +49 kJ mol-1
Calculate the bond enthalpy of (C-H) in CH4 given that Ha[CH4(g)] = +1646 kJ mol-1
What are the limitations of using bond enthalpies HB in enthalpy calculations. 
1.4 – Chemical Bonding

What is a covalent bond?
What determines the strength of a covalent bond?
Draw a diagram to show the electron density in a single bond.

Draw a diagram to show the electron density in a double bond? 

What is an ionic bond?
What determines the strength of a ionic bond?
What is a metallic bond?

What determines the strength of a metallic bond?

Draw dot and cross diagrams for the following;

CH3OH





O2  

     
 Aluminium chloride




Lithium oxide

Dative covalency
What is a dative covalent bond?

Draw a dot and cross diagram for the following;

H3O+





NH4+
What type of species can form dative covalent bonds?

What type of species can accept a dative covalent bond?

Explain how atoms like sulphur and phosphorus can expand their ‘octet’ and form compounds such as SF6 and PCl5.

Structure and Bonding

Explain the structure and bonding in the following;

a)

b)

c)


d)
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Ions and Lattices

What is meant by the term isoelectronic ions?

Describe how the ionic radius changes for the following isoelectronic ions.
	N3-
	O2-
	F-
	Na+
	Mg2+
	Al3+


Define Lattice enthalpy – (include an example equation).

If the lattice energy is very negative what can we say about the substance?

Draw a Born Haber cycle that can be used to find the lattice enthalpy of Calcium chloride.

Show how you would use the cycle to find the lattice enthalpy of calcium chloride

What are the common errors to avoid when drawing and using Born Haber cycles?

Theoretical Ionisation energies
Comment on the lattice enthalpies below.

	Compound
	Theoretical Lattice enthalpy
	Experimental Lattice enthalpy

	sodium chloride
	-766.1 kJmol-1
	-776.4 kJmol-1

	silver chloride
	-768.6 kJmol-1
	-916.3 kJmol-1


Explain why the values for silver chloride do not agree.
Lattice energy and compound stability

Comment on the lattice energies of the following pairs of compounds;

     Compound

Formula
Lattice energy
     Lithium oxide

   Li2O

- 2856 kJ mol-1
   Rubidium oxide

  Rb2O
- 2071 kJ mol-1
  Sodium chloride

NaCl

  - 776 kJ mol-1
  Magnesium oxide

MgO

- 3 791 kJ mol-1
How can Hf  values be used to predict the relative stability of ionic compounds?
1.5 – Introduction to Organic Chemistry - Alkanes
Draw and name three isomers of hexane.

Write an equation for Catalytic cracking of decane.

Write an equation for complete combustion of octane.

Give the mechanism for the Photochemical Reaction between Ethane and Bromine.

What name is given to the mechanism above.

Why are alkanes so unreactive?

Which alkanes make the best fuels. Explain your answer.

Why are alkanes reformed before they are used as fuels?
Write an equation for the reformation of pentane. 
Alkenes

Explain what is meant by the term homologous series.

Explain how and why alkenes can have geometric isomers.

Write an equation for the reaction between propene and bromine.

Give the mechanism for the reaction between propene and bromine.

What name is given to the mechanism above.

Explain why the major product from the reaction between propene and HBr is CH3CHBrCH3 rather than CH3CH2CH2Br.

Explain how to use the Z/E nomenclature to name an alkene.

Draw and name the products formed from the following reactions;

1)
But-1-ene and hydrogen chloride.

2)
Z-But-2-ene and bromine. (Give the colour change)

3)
E-But-2-ene and bromine water.

4)
cis-Hex-3-ene and acidified potassium manganate(VII). (Give the colour change)
5)
The polymerisation of propene.

Do any of the reactions above produce isomeric products? Explain.
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