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Pre-AP Chemistry, Grade 10 ‘#
Test 3: Kinetics

Useful Information: R =8.314 J/mol K

15 Multiple Choice

1. Which one of the following does not affect the rate of a chemical reaction?
a) Temperature
D 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][B]". If the reaction is first-order with respect to A and
third-order with respect to B, what are the units of k?

a) wst
D B Mt

¢ M%?
e) M's

3. Holding everything else constant, it was found that the rate of the reaction below increased by a
factor of 27 when the initial concentration of C; was increased by a factor of 9. What is the order of
the reaction with respect to C5?

2C3+3D > 3C,D

b) 1/2
c) 23
|

4. The occurrence and rate of chemical reaction depend on
a) Collision frequency
b) Collision energy l’\ u+
~ Y VJ"\ 0 .
E c) Collision orientation Thng frv(;ltéW\ WaS } &
d) Only 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).

a) A[M]

t(s)
b) A [M]

t(s)
o /

t(s)
d) A [M]

t(s)

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

é) Transition State

c) Reactants
d) Products
e) Minimum

7. As activation energy decreases, k
A a) Increase

b) Decreases

c) Remains Constant



8. Consider the following reaction and its associated rate law:
A- A+B>C r = k[B]
Which of the following will not increase the rate of the reaction?

@eising the concenm

b) Increasing the concentration of B

c) Increasing the temperature of the reaction
d) Adding a suitable catalyst

9. Ozone (03) in the atmosphere is converted to oxygen by the following two reactions

NO(g) + Oz(g) = NOzg) + Oz)
NOy(g) + Ogg) 2 NO(g) + Oz

Identify the catalyst and the type of catalysis responsible for the atmospheric conversion of ozone.
C (Hint: Use Hess’s Law to first determine the overall reaction).

Catalyst Type of Catalysis
a) NO Heterogeneous
b) NO, Heterogeneous
@ NO Homoge@
d) NO Enzyme
e) 0, Homogeneous

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

reaction?
HCl(aq) + H20(|) 9 H30+(aq) + CI—(aq)
a) Wtl - Hy H
(©)
H
b) H—CI 0
NH




Il Free Response
1. Consider the following reaction of carbonic acid with water

W05 + 0 > H;0* + HCOy

(= k( [HLCO'SX Experiment | [H,CO5] (M) | r(M/s) y '
4eto¥o) = 01T
r 1 0.01 4.0x10°3 |kg= ‘
kﬁ s 2 003 | 12x107 |kp = W0t/ 83207
CHZU33 3 0.02 1.0x107 [kgz 10 Kw’l[,o’l =05

*All experiments conducted at 298 K.

a) Draw a reasonable transition-state structure for the reaction above. (Hint: in H,COs, all three
oxygen atoms are bonded to carbon, and all hydrogen atoms are bonded to different O atoms.)
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b) Draw a reaction profile for the reaction above on the axes below. To get ANY credit, you must

label both axes with titles and any appropriate units.

P 2 TS oot

rXn f«‘O@Nﬁ

c) Onyour graph above, label the reactants, products, transition state, and activation energy.

d) Drawa (- - - -) curve on the same graph showing the effect of a catalyst. Label the curve ‘cat’.

The rate law for this reaction in the forward direction (shown above) is
r= kf[H2C03]
Experiment 1 in the rate table is uncatalyzed. One of the other two experiments is catalyzed.

e) Identify which of the other two experiments is catalyzed. Explain your answer.

Catalyzed (circle one): Experiment 2
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2. Consider the following reaction (the reverse of the reaction in the previous question):
H30+ C 2 HCO3- 2> H2C03 + H,0
r= k[H30+][HCO3-]

k(298 K) = 8.9 x 10°

a) Draw a curve on “Plot A” below to show the effect of increasing temperature on the rate of the
reaction. To get ANY credit, you must label both axes with titles and units.

Plot A Plot B
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b) Explain, in words, your graph in part (b). )
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c) Draw a curve on “Plot B” above to show the effect of increasing the initial concentration of H;0"
on the rate of the reaction. To get ANY credit, you must label both axes with titles and units.

d) Explain, in words, your graph in part (c).
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3. At equilibrium, the rate of the forward reaction (in Free Response # 1) and the rate of the
reverse reaction (in Free Response # 2) are equal.

At a given temperature, the ratio of the rate constant for the forward reaction (k;) and the rate
constant for the backward reaction (k;) is also a constant.

a) What is the value of the ratio of rate constants at 298 K for the reactions in # 1 and # 2?

k90 = 895107 (fm podlon 92)
1(.0 (248 k) = 7"[0‘\ Z‘For uncm‘f?.lyft'a (xn th ;’rpélewlﬂ?.,>
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b) Calculate thej‘éee energy change for the reaction at 298 K:  H,COj3 + H,0 = H30" + HCO5”
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EC. The ratio K, = m%i]é[g—s]q—] is called the acid dissociation constant for carbonic acid. Calculate
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