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[image: ]1.  Two experiments
 were set up to 
find the best catalyst. 





(a)  	How long did it take to produce 55 cm3 of gas using catalyst A?

										               	(1)
(b)	In a third experiment 70 cm3 of gas was produced in 20 seconds.	Calculate the rate of production of gas in this experiment.	
									
												(1)
2.  A small increase in temperature results in a large increase in the rate of reaction. The main reason for this is that

[image: ]





											(1)
[image: ]3. The graph shows how the rate of a reaction varies with the concentration of one of the reactants.






(a) 	Find the rate of reaction when a concentration of 1 mol l-1 is used.
												(1)
(b) 	Calculate the time of the reaction when a concentration of 0.75 mol l-1 is used?

												(1)
4. A pupil stated that in chemical reactions, if reacting particles do not have “successful collisions” then no reaction will occur. 
Explain what is meant by the term “successful collisions” in this context.


												(1)
5. The diagram shows the distribution of kinetic energies in a sample of gas at 20°C.
[image: ]




(a) 	Add a dotted line to show the kinetic energy distribution of the molecules at 30°C.								(1)							
(b) 	A reaction involving the gas above is slow at 20°C.
(i) 	What does this tell us about the activation energy for this reaction?
											(1)
(ii) 	Draw a line to represent the activation energy of a reaction which is slow at 20°C.	
										         (1)	
(c) 	With reference to the completed diagram explain why an increase of temperature of 10°C can lead to a large increase in reaction rate.	

											(1)
6. 	When sherbet fizzes on the tongue a cold sensation is felt; the reaction is endothermic.
[image: ]





(a) 	Complete the potential energy diagram to show the energy pathway for the endothermic reaction.					(1)
(b)	 Mark and label on the diagram the position of the activated complex.										(1)
(c) 	Mark and label on the diagram the enthalpy change ΔH.    (1)


[image: ]7. 	The potential energy diagram below refers to a reversible reaction involving reactant R and product P.







(a) 	Using the diagram, give the activation energy, in kJ mol-1 of the reverse reaction   P      R				
											(1)
(b) 	Using the diagram, give the enthalpy change, in kJ mol-1 of the forward reaction  R      P

											(1)
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1. (a) 1·07g of methanol (CH3OH) was completely reacted with oxygen gas under standard conditions. The temperature of 0·5kg of H20 was found to rise by 11·5 °C.
What is the enthalpy of combustion of methanol?

											3
(b) 1·76g of propane (C3H8) was burned, and the energy released used to heat 400 cm3 of water.The temperature of the water was found to increase by 53 °C.
Calculate the enthalpy of combustion of propane.


											3
2. The mean bond enthalpy value of the C-H bond is 414 kJ mol-1. Why is the word mean used here?

											1
3.		H2(g)  	     2H(g)					ΔH  +436 kJ
		Br2(g) 	      2Br(g)	          			ΔH  +194 kJ
		2HBr(g)        2H(g)  +  2Br(g) 			ΔH  +732 kJ	
Use the above figures to calculate :- 
(a)The energy required to break 1 mole of hydrogen-bromine bonds.
											1
(b)The enthalpy change for the formation of hydrogen bromide from the gaseous elements, expressed in kJ mol-1.


											1
4. The table shows the covalent radius of some elements in group 2
	Element
	beryllium
	magnesium
	calcium

	Covalent radius/pm
	129
	145
	174


Explain the trend in covalent radii for these elements

												1
5. The table shows the covalent radius of some period three elements.
	Element
	sodium
	magnesium
	aluminium

	Covalent radius/pm
	154
	145
	130


Explain why the covalent radius decreases as we cross a period.

												1
6. (a) (i)  Write an equation for the first ionisation energy of lithium.
												1
(ii) Explain why the first ionisation energy of sodium is less than that of lithium.

												1
(b) (i)  Write an equation for the second ionisation energy of potassium.
												1
(ii) Suggest why the second ionisation energy of potassium is so much greater than the first ionisation energy.
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Exercise 3
1. The data book lists the electronegativity of many elements. Explain what is meant by the term electronegativity.


										1
2. The spike graph shows the first four ionisation energies for an element X.
[image: ]




With reference to the graph explain which group in the Periodic Table element X is likely to be found.

										1

3. Ionic radius is a measure of the size of an ion. Explain fully why the ionic radius of phosphorus is greater than the ionic radius of aluminium.


										2
4. Elements can form compounds with different types of bonding.C

	       MagnesiumA

	        ChlorineB

	       Potassium

	      PhosphorusD

	       AluminiumE

	        SulfurF



(a) Identify the element which forms an ion with a 2+ charge.
											1
(b) Identify the two elements which form an ionic compound of formula X2Y3.
											1
(c) (i) For both phosphorus and chlorine, 
· Write their formula							1

· Describe their bonding and structure

1

     (ii) Carbon can also be found with the same type of structure as chlorine. What name is given to this group of substances?
											1
				

5. The hydrogen-oxygen bond in water is polarised as shown in the diagram below
			δ+	δ-
			H 	O	
(a) 	Explain why the bond is polarised as shown above.


												1
(b) 	Look at examples (i) to (iii) below and state if they will contain a polar or non-polar bond. If any of the bonds are polar, draw a diagram similar to the one shown for the hydrogen-oxygen bond.
		(i) 	hydrogen to chlorine
	

	(ii) 	hydrogen to phosphorus
	

	(iii) 	hydrogen to sulfur


											3


6. The molecule carbon tetrachloride contains polar bonds. However, the overall structure of the molecule is described as being non-polar.
Explain this apparent anomaly.

											1
7. Silicon and carbon combine to form a solid, silicon carbide. Describe the bonding and structure of silicon carbide.
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Exercise 4
1. Sulfur and phosphorus are adjacent to one another in the Periodic Table, however, sulfur has a higher boiling point.
(a) By discussing the structure of both sulfur and phosphorus, explain fully why sulfur has a higher boiling point than phosphorus. You should mention the type of VdW forces present.

				

	
											3
2. Hydrogen has the formula H2. The intramolecular forces in hydrogen are much greater than the intermolecular forces.
(a) Explain the meaning of the underlined words.
											1
(b) (i) Which bonds are broken when hydrogen boils?
											1
(ii) What does this indicate about the relative strengths of London Dispersion Forces and covalent bonds?

											1
[image: ]3. Hydrogen sulfide (shown below) displays two types of Van der Waals forces, namely, London Dispersion Forces and Permanent Dipole to Permanent Dipole Interactions. 


Explain how Permanent Dipole to Permanent Dipole Interactions arise in hydrogen sulfide.

											 2
4. A pupil compared the boiling points of alcohols and alkanes to examine the influence of hydrogen bonding on intermolecular forces.
(a) Why does pentane have a higher boiling point than methane?

											1
(b) Which of the homologous series mentioned above displays hydrogen bonding? Explain how this occurs.


											2
5. Sodium chloride is a solid which melts at 901oC while tin phosphide is a solid which melts at a much lower 178oC. What type of solvent would you use to dissolve a sample of tin phosphide? Explain your answer.


[bookmark: _GoBack]											2
[image: ][image: ]6. 

It was discovered that glycerol (on the left) is the most viscous of the two compounds above. By discussing the structures of both compounds, explain why glycerol is more viscous than hexane.
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