“Reverse Gear”

Y12 Unit 2 Test 2

2.2 Kinetics and 2.3 Equilibria

Sa srecom!

Answer all questions

Total 56 marks

Name:……………………………………………..

SECTION A…………/35
SECTION B…………./21
TOTAL ………………./56
= …………………..%

Grade __________

SECTION A

1.
(a)
State what is meant by the terms rate of reaction and activation energy.

Rate of reaction...........................................................................................................

.....................................................................................................................................

Activation energy.........................................................................................................

.....................................................................................................................................

(4)

(b)
The diagram below shows the Maxwell-Boltzmann energy distribution curve for a sample of gas at a fixed temperature. Ea is the activation energy for the decomposition of this gas.
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(i)
On this diagram sketch the distribution curve for the same sample of gas at a higher temperature.

(ii)
What is the effect of an increase in temperature on the rate of a chemical reaction? Explain your answer with reference to the Maxwell-Boltzmann distribution.

Effect.................................................................................................................

Explanation.......................................................................................................

...........................................................................................................................

...........................................................................................................................

(iii)
What is the effect of the addition of a catalyst on the rate of a chemical reaction? Explain your answer with reference to the Maxwell-Boltzmann distribution.

Effect.................................................................................................................

Explanation.......................................................................................................

...........................................................................................................................

...........................................................................................................................

(9)

(Total 13 marks)

2.

Explain why the rate of the reaction between magnesium and dilute hydrochloric acid is increased much more by changing the magnesium from ribbon to powder than by doubling the concentration of the acid.

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

(2)

(Total 2 marks)

3.
The curve below shows how the volume of oxygen evolved varies with time when 50 cm3 of a 2.0 mol dm–3 solution of hydrogen peroxide, H2O2, decomposes at 298 K.
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(a)
State how you could use the curve to find the rate of reaction at point A.

.....................................................................................................................................

(1)

(b)
Sketch curves, on the above axes, to illustrate how the volume of oxygen evolved would change with time if the experiment was repeated at 298 K using the following.

(i)
100 cm3 of a 1.0 mol dm–3 solution of H2O2. Label this curve X.

(ii)
25 cm3 of a 2.0 mol dm–3 solution of H2O2 in the presence of a catalyst. 
Label this curve Y.

(4)

(Total 5 marks)
4.
The equilibrium yield of product in a gas-phase reaction varies with changes in temperature and pressure as shown below.
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(a)
Use the information given above to deduce whether the forward reaction involves an increase, a decrease, or no change in the number of moles present.
Explain your deduction.

Change in number of moles .......................................................................................
Explanation ................................................................................................................

.....................................................................................................................................

.....................................................................................................................................
(4)

(b)
Use the information given above to deduce whether the forward reaction is exothermic or endothermic. Explain your answer.

The forward reaction is ..............................................................................................
Explanation ................................................................................................................

.....................................................................................................................................

.....................................................................................................................................
(3)

(c)
(i)
Estimate the percentage yield of product which would be obtained at 350°C use only and a pressure of 250 kPa.

...........................................................................................................................

(ii)
The reaction is an example of a dynamic equilibrium.
State what is meant by the term dynamic equilibrium.
...........................................................................................................................
(iii)
State what effect, if any, a catalyst has on the position of the equilibrium.
Explain your answer.

Effect on position ..............................................................................................
Explanation ......................................................................................................

...........................................................................................................................

...........................................................................................................................
(6)

(d)
A 70% equilibrium yield of product is obtained at a temperature of 350 °C and a pressure of 400 kPa. Explain why an industrialist may choose to operate the plant at

(i)
a temperature higher than 350 °C;

...........................................................................................................................

(ii)
a pressure lower than 400 kPa.

...........................................................................................................................

(2)

(Total 15 marks)

SECTION B

5.
(a)
State and explain, using the collision theory, the effect of concentration, temperature and a catalyst on the rate of a reaction.

(10)

(b)
Ammonia is manufactured in the Haber Process:

N2(g)  + 3H2(g) [image: image4.wmf]  2NH3 (g)
H = –92 kJ mol–1

Explain how the equilibrium yield of ammonia in the Haber Process is affected by changing the pressure, changing the temperature and by using a catalyst.

(11)

(Total 21 marks)
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