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QUESTION ONE
(a)
 Draw Lewis Structures for the following molecules.     

	Molecule
	Lewis Structure

	Hydrogen Sulfide
H2S
	

	Phosphorus Trichloride
PCl3
	

	Methanal
CH2O
	


(b)
Given the formula and the Lewis Diagram for the following molecules, predict their shape. 
Write your answers in the table provided.


	Formula
	Lewis Diagram
	Name of Shape


	Ammonia

NH3
	

	(i)

	Carbon dioxide

CO2
	

	(ii)

	Tetrachloromethane

CCl4
	 SHAPE  \* MERGEFORMAT 



	(iii)


(c) 
Ammonia (NH3) is a polar molecule.  Carbon dioxide (CO2) is a non-polar molecule. 

 Explain why one is polar and the other is non-polar.

In your answer you should include reference to: 

· Any polar bonds in the molecule

· How the shape (from your answer to parts (i) and (ii) above) influences the polarity of 
the molecule.
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

_____________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________


______________________________________________________________________________
 (d)   
A hydrogen sulfide (H2S) molecule is V-shaped or bent.  Discuss why this is so.  
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

QUESTION TWO
(a) Methane reacts with bromine to form bromomethane and hydrogen bromide as shown in 
the 
equation below.

CH4   +   Br2   →   CH3Br   +   HBr


In this reaction some bonds are broken, some are formed. State which bonds are broken and 
which are formed.


Bonds broken:_____________________________________________________________________


 Bonds formed:____________________________________________________________________

(b)  On top of very high mountains, solid water, in the form of ice, sublimes.  This is 
represented 
by the following equation.
H2O(s)    →    H2O(g)    


Is this reaction endothermic or exothermic?  Explain your answer.
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________


______________________________________________________________________________

_________________________









(c) The following diagram is an energy diagram for the reaction between hydrogen and 
oxygen to produce water.  An equation for the reaction is
H2(g)     +    ½O2(g)   →  H2O(l)



                                                           
 Using the diagram calculate a value for ∆rH for the reaction.
                     ∆rH =                                              kJmol-1
(d)  Use your answer to part (c) to calculate the energy change when 3.47mol of water is formed. 
______________________________________________________________________________

____________________________________________________________________________


______________________________________________________________________________

________________________________________________________________________


(e) Is the energy in part (d) absorbed or released.  Explain your answer.
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________
(f) The amount of energy released when 110g of propane (C3H8) burns completely in oxygen 
is 5537kJ. Calculate ∆rH for this reaction.
                     C3H8(g)   +   5O2(g)   →   3CO2(g)   +   4H2O(l)     ∆rH  = ?

(Molar masses   C = 12.0 gmol-1     O = 16.0 gmol-1    H = 1.0 gmol-1)  
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________


______________________________________________________________________________






QUESTION THREE
(a)
Complete the table below. For each substance listed name the particles which make up the 
solid form of the substance and the types of attractive force which hold the particles together in 
the solid structure. 

	Substance
	Particles
	Attractive force between particles

	Carbon dioxide

	
	

	Graphite


	
	

	Magnesium Chloride


	
	

	Silica

	
	


(b)  
Lead is a good conductor of electricity in both its solid and liquid forms.  Lead Bromide does 
not conduct at all as a solid but will conduct an electric current if it is melted. Explain these 
properties.  Your answer should include reference to:
· The structure of the two solids in terms of the particles and the bonds holding the 
particles together
· The particles carrying the electric current.
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________


______________________________________________________________________________

______________________________________________________________________________

 (c) 
Sodium chloride has a very high melting point (801˚C).  Hydrogen chloride has a very low 
melting point (-114˚C).  Explain this difference in melting points. 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________
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