Rates of Reaction Past Paper Questions

1. The diagram below shows the energy profile for a reaction carried out with and without a catalyst.

[image: ]
What is the enthalpy change, in kJ mol-1, for the catalysed reaction?

A   -100
B   -50
C   +50
D  +100
2016 CfE

2. A reaction has the following potential energy diagram.
[image: ]

The activation energy for the forward reaction is:

A   X-Y
B   Y-X
C   Y-Z
D  Z-Y
2015 CfE, 





3. In which of the following will both changes result in an increase in the rate of a chemical reaction?

A A decrease in the activation energy 
   and an increase in the frequency of 
   collisions.

B An increase in activation energy and 
   a decrease in particle size.

C An increase in temperature and an 
   increase in the particle size.

D An increase in concentration and a
   decrease in the surface area of the
   reactant particles.
Specimen CfE

4. Which of the following is not a correct statement about the effect of a catalyst?

A provides energy so that more 
   molecules have successful collisions.

B lowers the energy that molecules 
   need for successful collisions.

C provides an alternative route to the 
   products.

D forms bonds with reacting 
    molecules.
Specimen CfE




5. The graph shows how the rate of a reaction varies with the concentration of one of the reactants.
[image: ]
Calculate the reaction time, in seconds, when the concentration of the reactant was 0.5 mol l-1.

A   0.2
B   0.5
C   2.0
D  5.0

Specimen CfE
6. 
[image: ]
When a catalyst is used, the activation energy of the forward reaction is reduced to 35 kJ mol-1. What is the activation energy of the catalysed reverse reaction?

A   30 kJ mol-1
B   35 kJ mol-1
C   65 kJ mol-1
D  190 kJ mol-1
Exemplar CfE
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8. [image: ]Which of the following diagrams represents an exothermic reaction which is most likely to take place at room temperature?
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The enthalpy change for the forward reaction
can be represented by

A   X
B   Y
C  X+Y
D  X-Y
Rev H 2012
10. [bookmark: _GoBack]In a reaction involving gases, an increase in temperature results in

A   an increase in energy.
B   an increase in the enthalpy change.
C   a decrease in the activation energy.
D  more molecules per second forming 
     an activated complex.
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Section B
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Which line in the table is correct for curves Q
and R in the above graph?

CurveQ Curve R

A [1mol of 0,at50°C | 2mol of O, at 100°C

B | 1mol of 0,2t 100°C | 2mol of O, at 100°C

2mol of 0;at 50°C | 1 mol of O, at 100°C

D [2mol of 0, 100°C | 1mol of O, at 100°C
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In which of the following will both changes
result in an increase in the rate of a chemical

reaction?

A A decrease in activation energy and an
increase in the frequency of collisions.

B An increase in activation encrgy and a
decrease in particle size.

€ An increase in temperature and an
increase in the particle size.

D An increase in concentration and a

decrease in the surface area of the
reactant particles.
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When copper carbonate is reacted with excess
acid, carbon dioxide is produced. The curves
shown above were obtained under different
conditions.

The change from P to Q could be brought

about by

A increasing the concentration of the acid

B decreasing the mass of copper carbonate

€ decreasing the particle size of the copper
carbonate

D adding a catalyst.
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The potential energy diagram for the reaction

CO(g) + NO,(z)  CO,(g) + NO(z)

is shown.
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AH, in k] mol™, for the forward reaction is

A 6l
B -3
c -7
D -6t
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(a) A student investigated the offect of changing acid concentration on
reaction rate. Identical strips of magnesium ribbon were dropped
into different concentrations of excess hydrochloric acid and the time
taken for the magnesium to completely react recorded.

Agraph of the student’s results is shown below.
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(b) The rate of reaction can also be altered by changing the temperature or
using a catalyst.

(i) Graph 1 shows the distribution of kinetic energies of molecules in

agasat 100°C.
Graph 1
Number of
‘molecules
Kinetic energy

Add a sacond curve to graph 1 to show the distribution of kinetic
energios at 50°C.

(i) In graph 2, the shaded area ropresents the number of molecules
with the required activation energy, £,
Graph2
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Kinetic energy  E,

Draw aline to show how a catalyst affects the activation enorgy.
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Hydrogen peroxide gradually decomposes into water and oxygen, according
to the following equation.

2H;0,(2q) — 2H,0(8) + 0,(2)

(a) At room temperature, the reaction is very slow. It can be speeded up by

()

heating the reaction mixture.

State why increasing the temperature causes an increase in reaction
rate.

(i) The reaction can also be speeded up by adding a catalyst, such as
manganese dioxide.

To determine the rate of the reaction, the volume of gas produced
in a given time can be measured.

Complete the diagram below to show how the gas produced can be
collected and measured.

(An additional diagram, if required, can be found on Page 38).
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(b) (continued)

(i) The concentration of hydrogen peroxide is often described as a
Volume strength. This relates to the volume of oxygen that can be
produced from a hydrogen peroxide solution.

volumeof = volume  x  volume of hydrogen
oxygen produced strength peroxide solution

In an experiment, 74cm? of oxygen was produced from 20cm? of
hydrogen peroxide solution.

Calculate the volume strength of the hydrogen peroxide.
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(9) Hydrogen peroxide can react with potassium iodide to produce water
and fodine.
Astudent carried out an experiment to investigate the effect of changing
the concentration of potassium iodide on reaction rate. The results are
shown below.
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Calculate the time taken, in s, for the reaction when the concentration
of potassium fodide used was 0-6 mol [,
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(b) Soil bacteria are mainly responsible for releasing nitrogen in urea into
the soil so that it can be taken up by plants. The first stage in the
process is the hydrolysis of urea using the enzyme urease.

200

160

Potential 120
energy/kJ mol™'

80

40

0

(i) Determine the enthalpy change, in kJmol™, for the reaction.

(i) Acid is a less effective catalyst than urease for this reaction. Add
a curve to the potential energy diagram to show the change in
potential energy when acid is used as the catalyst.
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When dilute hydrochloric acid is added to a solution of sodium thiosulfate in
2 beaker, solid sulfur forms i the solution.

1a:5,0,(2q) + 2HCl@g) — 2aCla®) + SO @q) + 56 + HO@

“The effect of concentration on the rate of reaction can be studied by varying
the sodium thiosulfate concentration and timing how long it takes for
enough sulfur to be formed, to obscure a cross drawn on a piece of card
placed below the beaker.

(@) Use the graph to determine the time it took to obscure the cross when
the concentration of the thiosulfate solution was 0-04mol .
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(b) Coltision theory can be used to explain the change in relative rate.
() Coltision theory states that for a reaction to take place particles
must first collide with one another.

State one other condition necessary for 2 successful collision to
take place.

() Explain why the relative rate of reaction decreases as the
concentration of thiosulfate used in the above reaction decreases.
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“The diagram below represents the changing potential energy during this
reaction carried out without the palladium catalyst.
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Add a line to the diagram showing the changing potential energy when
the catalyst is used.
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