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Homework 1 – Electrons 
Date Set:




Date Due:

Throughout school we have told you that the electrons in an atom are found in tidy shells of 8 around the nucleus. Unfortunately this is an over simplification to make it easy to understand at GCSE level. 

PART 1
You must produce an essay that describes how the electrons in an atom are arranged. You should include:

· A definition of first ionisation energy and what can affect it’s value.

· An explanation into how ionisation energy data provides evidence for the theory.

· Annotated diagrams of the p and s orbitals. 

· A description of the d and f orbitals

· Examples of ways in which we can represent electrons in orbitals. 













[20 marks]
	Grade
	Checklist
	Student 

Assessment 
	Teacher 

Assessment

	A
	· Explain factors that can affect the first ionisation energy in different molecules.
· Use the differences in successive ionisation energies (use a data book) to explain evidence for orbitals, using chlorine as an example.

· Show other ways of representing electrons in an atom, using calcium as an example.

· Describe what d and f orbitals are and explain when these would be filled.
	
	

	C
	· Write an equation for the first and second ionisation energies of oxygen
· Describe the difference of first ionisation as you go across a period.

· Describe the successive ionisation energies of phosphorus and state how this is evidence of p and s orbitals.
· Annotated diagrams of s, p, d and f orbitals.
	
	

	E
	· Define “first ionisation energy”
· Draw diagrams of the p and s orbitals 

State what an orbital is, referring to s, p, d and f orbitals.


	
	


Homework 2 – Electron configuration
Date Set:




Date Due:

Remember:

· Electrons fill up from the lowest energy level first;

· Each orbital (box) can only contain 2 electrons;

· If there is more than one orbital at the same energy then each orbital at this energy must be half filled before an orbital can contain 2 electrons.

Fill up the boxes to show the electron configuration for the first 18 elements. 
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We can use shorthand notation to show the electron configuration of an atom, for example Carbon 1s2 2s2 2p2. Using this example to help you, write out the electronic configuration of the first 18  elements.
	Grade
	Checklist
	Student 

Assessment 
	Teacher 

Assessment

	A
	·  90% Correct
	
	

	C
	· 70% Correct
	
	

	E
	· 50% Correct
	
	


Homework 3 – Electron configuration 2
Date Set:




Date Due:

Enter the electron configuration for each atom or ion listed below. 
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Homework 4 – Ionic Bonding
Date Set:




Date Due:

1. What is an ionic bond? (definition)

(2)
2. Which of the following would bond ionically? Explain your answer.

Copper (II) chloride   
  Water          Ammonia          Sodium hydroxide          Iron (II) bromide           Methane
(6)

3. Draw dot-cross diagrams of the ionic compounds in the list above.

(6)
4. Write the electronic configuration of the metal ions from question 2

 (3)
5. What is the formula of the following ionic compounds?
i) Potassium bromide


   ii)Iron (III) Sulphate


iii) Calcium hydroxide  

iv) Ammonium Phosphate

   v)Magnesium sulfide


vi) Aluminium nitrate

(6)
6. Explain why ionic compounds do not form molecules

(2)
	Grade
	Checklist
	Student 

Assessment 
	Teacher 

Assessment

	A
	All correct
	
	

	C
	Questions 1-5 correct with a few mistakes
	
	

	E
	Q1 and 2 correct
	
	


Homework 5 – Covalent Bonding
Date Set:




Date Due:

1. What is an covalent bond? (definition)

(2)
2. Put the substances below into 2 groups? Explain why you grouped them this way.

Graphite        Water      Ammonia      iodine      nitrogen    Methane    diamond
ethanol
     carbon dioxide

3. Draw dot-cross diagrams of the simple molecular structures above.

(7)
4. Define the term dative covalent bond. 
(2)
5. Draw stick and dot and cross diagrams for each of the following simple molecules and ions.

a)
SO42-
b)
CO
c)
SO2
d)
C2H2

e)
F2

f)
BF3
g)
H2S
h)
XeOF4


(16)
	Grade
	Checklist
	Student  Assessment 
	Teacher Assessment

	A
	95% correct
	
	

	C
	70% Correct
	
	

	E
	50% Correct 
	
	


Homework 6 – Shapes of molecules

Date Set:




Date Due:

Molecules  

TASK 1

In pairs, make 3D models of the following molecules. You must annotate your models with the bond angles, examples of a molecule with its shape and the position of electrons in the molecule

· Linear
· Trigonal planar

· Tetrahedral

· Octahedral

· Pyramidal

· Non linear

TASK 2

At random, a pupil will be asked to explain the reason for the shape of each of the molecules. You must be ready!
You must bring your models in for assessment. It can be any size but you must be able to use you model to explain the shape of the molecules. Take a picture of your work so that it can be included in your notes.
	Grade
	Checklist
	Student 

Assessment 
	Teacher 

Assessment

	A
	· Model completed, annotated and all properties of graphite and diamond explained in detail.
	
	

	C
	· Model completed, annotated and all properties of graphite and diamond described in detail.
	
	

	E
	· Model completed and all properties of graphite and diamond stated.
	
	


Homework 7 – Water
Date Set:




Date Due:

PART 1

Water has a variety of properties that are unusual for a molecule with its molecular weight.  Consider the following:
· Water at very low temperatures is denser that hot water, yet ice floats.
· Water has a high a boiling point of 100°C
· Water has the 2nd highest specific heat capacity of all known substances

· Water has a high heat of vaporisation

Explain the reason for each of these properties using you knowledge about intermolecular forces.
PART 2
Alternatively, hydrogen sulphide H2S behaves as you would expect a molecule of its size. Research the properties of hydrogen sulphide (data book in 352 or internet) and use you knowledge of hydrogen bonding to explain the differences in the boiling point and melting point of water and hydrogen sulphide. 
NOTE: Maximum of 1 page for both parts

	Grade
	Checklist
	Student 

Assessment 
	Teacher 

Assessment

	A
	· Explain the properties of water that are cause by hydrogen bonding with a diagram.

· Explain the differences between hydrogen sulphide and water
	
	

	C
	· Describe the properties of water that are cause by hydrogen bonding with a diagram.
· Describe the differences between hydrogen sulphide and water
	
	

	E
	· State the definition of a hydrogen bond with a diagram
· State the effect of hydrogen bonding on the boiling and melting point.

· Research and state properties of H2S
	
	


Homework 8 – Metallic Bonding
Date Set:




Date Due:
1. Draw an annotated diagram of a metallic bond.

(3)
2. Use the diagram above to describe what a metallic bond is and explain the properties metals have because of this structure.

(5)
3. Explain what an alloy is, using an annotated diagram. Explain how the properties of an alloy are different to the pure metals using an example

(7)
	Grade
	Checklist
	Student 

Assessment 
	Teacher 

Assessment

	A
	· Explain the properties of both pure metals and alloys in detail using examples.
	
	

	C
	· Draw a diagram of the structure of an alloy, give and example and describe the differences in properties
	
	

	E
	· Draw a diagram of a metallic bond and use the terms ductile, malleable, conductivity, high boiling point in sentences. 
	
	


Homework 9 – Diamond and Graphite
Date Set:




Date Due:

Diamond and graphite are allotropes of carbon (find out what this means). They have very different properties because of their structures.

TASK 1

Make a 3D model of the 2 allotropes of carbon mentioned above. Take a picture of them and include the pictures in part 2.

TASK 2

Using the pictures of your models, annotate the pictures, and produce a poster that explains the following properties of diamond and graphite:

· Hardness

· Electrical conductivity

· Appearance/Colour

· Thermal conductivity

You must bring your models in for assessment. It can be any size but you must be able to use you model to explain the properties of graphite and diamond.
(25)
	Grade
	Checklist
	Student 

Assessment 
	Teacher 

Assessment

	A
	· Model completed, annotated and all properties of graphite and diamond explained in detail.
	
	

	C
	· Model completed, annotated and all properties of graphite and diamond described in detail.
	
	

	E
	· Model completed and all properties of graphite and diamond stated.
	
	


Homework 10 – Bonding

Date Set:




Date Due:

This homework covers all the types of bonding in this module so read the question carefully and check your notes.

1)
Explain each of the following clearly:


a)
Monatomic substances all have very low melting and boiling points.
(2)


b)
Simple molecular substances:



i)
usually have low melting and boiling points
(2)



ii)
do not conduct electricity
(1)


c)
Giant covalent substances:



i)
have very high melting and boiling points
(3)



ii)
do not conduct electricity (except graphite)
(4)


d)
Metallic substances:



i)
usually have high melting and boiling points
(2)



ii)
can conduct electricity
(3)



iii)
are malleable and ductile
(2)


e)
Ionic substances



i)
have high melting and boiling points
(2)



ii)
can conduct electricity when molten or dissolved, but not when solid
(3)



iii)
are brittle
(2)

2)
Consider the following substances in the solid state:


sodium                 silicon                tetrachloromethane          argon           potassium bromide



Select the substance most likely to show the structure or property described in each of the following:


a)
A monatomic substance held together by van der Waals' forces.
(1)


b)
A substance of low melting point composed of molecules.
(1)


c)
A solid with a giant structure of covalently bonded atoms.
(1)


d)
A non-conducting solid which melts to form a liquid which conducts electricity.
(1)


e)
A substance which exists as a liquid over a temperature range of only 3 K.
(1)


f)
A substance which is decomposed by an electric current in the liquid state.
(1)

3)
a)
Silicon dioxide, also known as silica, has a giant covalent structure with the formula SiO2.  In your own words, explain what the formula SiO2 tells you about silicon dioxide.
(2)


b)
Sulphur dioxide has a simple molecular structure with the formula SO2.  In your own words, explain what the formula SO2 tells you about sulphur dioxide.
(2)


c)
Sodium oxide has an ionic structure with the formula Na2O.  In your own words, explain what the formula Na2O tells you about sulphur dioxide.
(2)


d)
Explain why it would be wrong to describe Na2O as "a molecule".
(2)

4)
a)
Explain why the melting point of potassium is lower than that of sodium.
(3)


b)
Explain why the melting point of magnesium is higher than that of sodium.
(4)

	Grade
	Checklist
	Student Assessment 
	Teacher Assessment

	A
	· 90% Correct
	
	

	C
	· 70% Correct
	
	

	E
	· 50% Correct 
	
	


