Kinetics Questions 2 - Graphs
1)
a)
Define the term activation energy for a reaction. 

b)
Give the meaning of the term catalyst.  
 
c)
Explain in general terms how a catalyst works.  
 
d)
In an experiment, two moles of gas W reacted completely with solid Y to form one mole of gas Z as shown in the equation below.

2W(g)  +  Y(s)  (  Z(g)



The graph below shows how the concentration of Z varied with time at constant temperature.
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i) On the axes above, sketch a curve to show how the concentration of W would change with time in the same experiment. Label this curve W.



ii)
On the axes above, sketch a curve to show how the concentration of Z would change with time if the reaction were to be repeated under the same conditions but in the presence of a catalyst. Label this curve Z.

iii) In terms of the behaviour of particles, explain why the rate of this reaction decreases with time.

	2)
    The curves below, labelled 1 to 5, could be obtained by reacting an excess of zinc with different solutions of hydrochloric acid and measuring at 25(C the volume of hydrogen produced.



The reaction with an excess of zinc with 100 cm3 of 0.1 M hydrochloric acid at 25(C gave curve 3.  Which one of the curves, labelled 1 to 5, could have been produced by reacting excess zinc with each of the following.  Each curve may be used once, more than once, or not at all).
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i)
50 cm3 of 0.2 M hydrochloric acid at 25(C?

………………….



ii)
100 cm3 of 0.1 M hydrochloric acid at 15(C? 

………………….



iii)
100 cm3 of 0.2 M hydrochloric acid at 25(C? 

………………….


iv)100 cm3 of 0.1 M hydrochloric acid at 25(C in the presence of a catalyst? 
…………….


3) Calcium carbonate and hydrochloric acid react to produce calcium chloride, water and carbon dioxide. Which conditions produce the fastest rate of reaction?

A. 1 mol dm-3 HCl and CaCO3 lumps

B. 2 mol dm-3 HCl and CaCO3 powder

C. 1 mol dm-3 HCl and CaCO3 powder

D. 2 mol dm-3 HCl and CaCO3 lumps

4. The graph below shows how the volume of carbon dioxide produced varies against time during reaction 1, which is a reaction between calcium carbonate and hydrochloric acid.  Sketch and label similar curves for reactions 2-7.

	
	CaCO3
	[HCl] (mol dm-3)
	Volume HCl (cm3)
	Temperature ((C)

	1
	small
	2
	100
	20

	2
	large
	2
	100
	20

	3
	large
	2
	50
	20

	4
	small
	4
	50
	20

	5
	large
	1
	100
	20

	6
	small
	2
	200
	40

	7
	powder
	2
	200
	40
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