Kinetics Test 2008



Name: ___________________

Date: ____________________

Part I:  Multiple Choice – Select the best answer by using the bubble sheet.

1.  At 30C, a 25.0 mL sample of bleach decomposes producing 50.0 mL of oxygen gas

     in 80 s.  The rate of oxygen formation can be determined by the expression

A. 50.0 mL/ 80 s

B. 50.0 mL/ 30C

C. 25.0 mL/ 80 s

D. 25.0 mL/ 30C

2.  An activated complex has

A. low potential energy and is stable.

B. high potential energy and is stable.

C. low potential energy and is unstable.

D. high potential energy and is unstable.

3.  Consider the following reaction:


H2(g)  +  I2(g)  ----------(  2HI(g)

The activation energy for the formation of HI is 167 kJ and for the decomposition of HI is 139 kJ.  The reaction for the formation of HI is

A. exothermic and the H 28 kJ

B. exothermic and the H 28 kJ

C. endothermic and the H 28 kJ

D. endothermic and the H 28 kJ

4.  Consider the following reaction mechanism:

Step 1: N2OgN2gOg

Step 2: N2O gOgN2gO2g

A reactant in the overall reaction is

A. O

B. O2
C. N2
D. N2O

5.  An increase in temperature increases the rate of a chemical reaction because

A. the activation energy is lower.

B. exothermic reactions are always favored.

C. a greater fraction of particles have sufficient kinetic energy.

D. the particles are more likely to have favorable collision geometry.

6.  A catalyst increases the rate of a chemical reaction by

A. increasing kinetic energy.

B. decreasing the heat of reaction.

C. changing the concentration of reactants.

D. providing an alternate reaction mechanism.

7.  Consider the following reaction:

Mg(s) 2HCl(aq) MgCl2 (aq) H2(g)

As the temperature of the above system is increased, the number of collisions

A. increases but fewer are effective.

B. decreases and fewer are effective.

C. increases and more are effective.

D. decreases but more are effective.

8.  Consider the following two-step reaction mechanism:
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Which one of the following changes would result in the greatest increase in reaction rate?

A. increase [CO]

B. decrease [NO]

C. increase [NO2]

D. decrease [NO3]

9.  An uncatalyzed reaction was found to produce 40 kJ of energy in 10 minutes. When catalyzed, the same reaction produced 40 kJ of energy in 2 minutes. Which one of the following potential energy diagrams is consistent with the above data?
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10.  Which of the following equations represents an endothermic reaction?

A. N2O4g59 kJ 2NO2g

B. 2H2gO2g2H2O l572 kJ

C. 2BrCl g29.3 kJ Br2gCl2g

D. C sO2gCO2g
H394 kJ

11.  Consider the following reaction mechanism:

Step 1: M X MX

Step 2: MX A D X

The chemical species MX is a(n)

A. catalyst.

B. inhibitor.

C. final product.

D. reaction intermediate.

12.  Which of the following are necessary for successful collisions to occur?

I. Favorable collision geometry.

II. Sufficient kinetic energy.

III. Large H.

A. I only

B. I and II only

C. II and III only

D. I, II and III

13. Which of the following reactions is slowest at room temperature?
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14.  Which of the following corresponds to the fastest reaction at room temperature?
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15. An untreated sugar cube does not burn when held over a lighted match. A sugar cube 

coated with cigarette ash readily ignites and burns. All of the cigarette ash remains after the reaction.  The factor that caused this change in rate is the

A. nature of reactants.

B. presence of a catalyst.

C. increase in surface area.

D. increase in concentration.
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16. Which point on the diagram below represents the potential energy of the activated 

       complex formed in the uncatalyzed reaction?

A. I

B. II

C. III

D. IV

17. Dust particles suspended in the air inside unheated grain elevators can sometimes 

      react explosively the dust particles have a:

A. high kinetic energy.

B. high activation energy.

C. catalytic effect on the reaction.

D. large surface area for the reaction.

18. The activation energy of a reaction in solution

A. increases with the addition of a catalyst.

B. decreases with a decrease in temperature.

C. increases if the solution is stirred vigorously.

D. does not change with an increase in temperature.

19. Magnesium metal reacts rapidly with hydrochloric acid in an open beaker to produce 

      aqueous magnesium chloride and hydrogen gas. Which of the following could be 

      used to measure the rate of this reaction?

A. the volume of the solution

B. the colour of gas produced

C. the concentration of the chloride ion

D. the mass of the beaker and its contents

20. The changes in PE and KE, as reactant molecules approach each other, can be 
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      represented by:
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21. Consider the following reaction:

[image: image18.png]PE




Which of the following instruments could be used to monitor the rate of the

reaction in an open system?
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A. I and II only.

B. I and III only.

C. II and III only.

D. I, II and III.

Part II:  Written section – show all steps leading to the final solution.  Sig. Dig’s count!

1.  Consider the following reaction mechanism for questions A-D:
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Overall:

A. Determine the overall reaction in the space provided above. (2 marks)

B. Identify all reaction intermediates/catalysts.  (1 mark each)

C. Indicate which step is the rate determining step. (1 mark)

D. In the space below, draw a potential energy diagram which shows:

i.  the relative changes in energy as the reaction above proceeds (assuming that the reaction is endothermic).

ii. the Ea and the Ea(rev)  

iii. the ∆H and the sign (+ or -)  

iv. the threshold energy  

v. the activated complex(s)

vi. the correct number of steps
(7 marks total)
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2.
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A 0.040 mol piece of aluminum reacted completely in 20.0s. Calculate the rate of formation of hydrogen gas in g/s.  (3 marks)

3. Consider the overall reaction:
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A proposed three-step reaction mechanism is:
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Write the equation for Step 2.  (2 marks)

4.  Explain using collision theory why reactions tend to be faster at the beginning and 

     slow down over time.  (1 mark)

________________________________________________________________________________________________________________________________________________

5.  Which factor could be responsible for causing the change in particle distribution from 

      graph #1 to graph #2?  (1 mark)
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