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1. (2 Pts) The rate law for the chemical reaction
5Br(aq) + BrOs(ag) + 6H'(ag) — 3Brx(aq) + 3H,0())
has been determined experimentally to be Rate = A[Br ][BrO; J[H'T".

of the reaction?

H

2 The reaction between selenous acid and the 10dide ion in acid solution is

oy
. H,8e05(aq) + 61 (ag) +4H (aq) — Se(s) + 213 (aq) + 3HL,0(0)  ratz = k [H;seaj [ /1] i[-T J

The data in the following table were measured at 0°C.

What is the overall order

Experiment  [HySeOs]y (M) [HTo (M) [T (M) Initial Rate [mol/(L - s)]
1 1.00 x 107 2.00 x 107 3.00 x 107 530 x 107”7
2 2.00 x 107 2.00 x 107 3.00 x 107 1.06 x 107°
3 3.00 x 107 4.00 x 1072 3.00 x 1072 6.36 x 107
4 3.00 x 107 8.00 x 1072 3.00 x 1072 2.54 x 107
5 3.00 x 107 8.00 x 107 6.00 x 1072 2.04 x 107
6 2.00 x 107 2.00 x 107 6.00 x 107 8.48 x 107° v
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b. (4 Pts)  Determine the value of the rate constant and 1ts units.
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3. (4 Pts) A second-order reaction starts with an initial concentration of 0.100 mol/L of the reactant. If
the rate constant is 2.8 x 10 L/(mol - s), what is the time required to decrease the initial
concentration to 0.050 mol/L?
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4. (2 Pts)  Which of the following statements is true concerning the reaction given below?
2H,S(g) + Oy(g) — 2S(s) + 2H,0(g)
A) The reaction is second-order in H,S(g) and first-order in O,(g).
B) The reaction is first-order in H,S(g) and second-order in O,(g).
C) The rate law is Rate = A[H,S]*[Os].

@ The rate law is Rate = A[H,S][O;].

The rate law may be determined only by experiment.

5.(4Pts)  The nuclide Nb decays by a first-order process with a rate constant of 2.96 x 10> h™",
How long will it take for 78.0% of the initial amount of *°Nb to be consumed?
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6. (3 Pts) Nitric oxide reacts with hydrogen at a measurable rate at 1000 K according to the following
equation;
2NO + 2H, — N, + 2H,0
The experimental rate law is Rate = A[NOJ*[H,]. If time is measured in minutes and
concentration is measured in moles per liter, what are the units for the rate constant?
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1. (4 Pts) A second-order reaction starts with an initial concentration of 0.100 mol/L of the reactant.
If the rate constant is 2.6 x 102 L/(mol - s), what is the time required to decrease the initial
concentration to 0.050 mol/L?
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2. (4 Pts) The nuclide **Nb decays by a first-order process with a rate constant of 2.96 x 102 h™.
How long will it take for 95.0% of the initial amount of *Nb to be consumed?

PN [H]{ = =Rt + In I/"r]‘fji S S Sl

3. The reaction between selenous acid and the iodide ion in acid solution is
H,SeOs(aq) + 61 (ag) + 4H ' (aq) — Se(s) + 21 (ag) + 3H,0(/)
The data in the following table were measured at 0°C.

Experiment [HySeOslo (M)  [H'lo (M) [Io(M)  Initial Rate [mol/(L - s)]
1 1.00 x 107 2.00 x 107 3.00 x 107 5.30 x 107
2 2.00 x 107 2.00 x 1072 3.00 x 107 1.06 x 107°
3 3.00 x 107 4.00 x 1072 3.00 x 107 6.36 x 107°
4 3.00 x 107 8.00 x 1072 3.00 x 107 2.54 %107
5 3.00 x 107 8.00 x 1072 6.00 x 107 2.04x10™*
6 2.00 x 107 2.00x 107 6.00 x 107> 8.48 x 10°7°

a. (6 Pts) Determine the order for each reactant.

b. (4 Pts)  Determine the value of the rate constant and its units.
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4. (3 Pts) Nitric oxide reacts with hydrogen at a measurable rate g’it 1000 K according to the
following equation: ‘
2NO + 2H, > N, + 2H,O
The experimental rate law is Rate = A[NOJ*[H]. If time is measured in minutes and
concentration is measured in moles per liter, what are the units for the rate constant?
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5.(2Pts) Which of the following statements is true concerning the reaction given below?
2H,S8(g) + O2(g) — 25(s) + 2H,0(g)
A) The reaction is second-order in H,S(g) and first-order in O,(g).
B) The reaction is first-order in H,S(g) and second-order in O,(g).
C) The rate law is Rate = k[H,S]*[Oa].

D) The rate law is Rate = k[H,S][O;].
he rate law may be determined only by experiment.

6. (2 Pts) The rate law for the chemical reaction
5Br(aq) + BrO; (aq) + 6H'(ag) — 3Bry(ag) + 3H,0(/)
has been determined experimentally to be Rate = k[Br |[BrO; J[H']>. What is the
overall order of the reaction?
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