Pre-AP Chemistry, Grade 10
Test 3: Kinetics

Useful Information:

R = 8.314 J/mol K

I. Multiple Choice

1. Which one of the following does not affect the rate of a chemical reaction?

a) Temperature

b) Activation Energy

c) Addition of a Catalyst
d) Free Energy Change

e) Concentration of Reactants

2. A particular reaction has the rate law r = k[A]x[B]y. If the reaction is second-order with respect to A and first-order with respect to B, what are the units of k?

a) Ms-1
b) M-1s-1
c) M-2s-1
d) M-4s-1
e) M-1s
3. In the reaction below, it was found that the reaction rate increased by a factor of 9 when the concentration of C was increased by a factor of 27. What is the order of the reaction with respect to C?

2C3 + 3D ( 3C2D

a) 0

b) 1/2

c) 2/3

d) 1

e) 3/2

4. The occurrence and rate of chemical reaction depend on
a) Collision frequency

b) Collision energy

c) Collision orientation

d) Two of the above

e) All of the above

5. Which of the following graphs most closely shows the change in the concentration of a reactant (A) over time during a chemical reaction? (Assume the reaction rate depends on the concentration of A).


b)


c)


d)



e)  
6. The highest-energy species on a reaction profile is called the

a) Equilibrium

b) Transition State

c) Reactants

d) Products

e) Minimum

7. As activation energy increases, k

a) Increases

b) Decreases

c) Remains Constant

8. Consider the following reaction and its associated rate law:

A + B ( C

r = k[A]2
Which of the following will not increase the rate of the reaction?

a) Increasing the concentration of A

b) Increasing the concentration of B

c) Increasing the temperature of the reaction

d) Adding a suitable catalyst

9. Ozone (O3) in the atmosphere is converted to oxygen by the following two reactions

NO(g) + O3(g) ( NO2(g) + O2(g)
NO2(g) + O(g) ( NO(g) + O2(g)
Identify the catalyst and the type of catalysis responsible for the atmospheric conversion of ozone. (Hint: Use Hess’s Law to first determine the overall reaction).


Catalyst

Type of Catalysis
a)   NO

Heterogeneous
b)   NO2

Heterogeneous 

c)   NO

Homogenous 

d)   NO

Enzyme 

e)   O2


Homogeneous
10. Which of the following orientations is most likely to lead to a collision that will complete the following reaction?

HCl(aq) 
+ 
H2O(l) 
( 
H3O+(aq) 
+ 
Cl-(aq)




II. Free Response
1. Consider the following reaction of carbonic acid with water
H2CO3 
+ 
H2O 
( 
H3O+ 
+ 
HCO3-
a) Draw a reasonable transition-state structure for the reaction above. (Hint: in H2CO3, all three oxygen atoms are bonded to carbon, and all hydrogen atoms are bonded to an oxygen atom.)
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