
Chapter 10 Homework Solutions 
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10.2 First order Reaction 

[A]o = 220 mM/L = 0.220 M/L = 0.22 M 

 [A] = 56 mM/L = 0.056 M  at t = 1.22x104 s 
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10.3 Second order Reaction 

[A]o = 220 mM/L = 0.220 M/L = 0.22 M 

 [A] = 56 mM/L = 0.056 M  at t = 1.22x104 s 
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10.4 k = 1.24 cm3mol-1s-1 x 1 L / 1000 cm3 = 1.24x10-3 L mol-1s-1 = 1.24x10-3 M-1s-1 
 
 [A]o = 0.260 M     [A] = 0.026 M 
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10.5 Ea = 99.1 kJ/mol = 9.91x104 J/mol     k2/k1 = 1.10         T1 = 25 oC = 298 K T2 = ?? 
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 T2 = 1/(3.348x10-3 K-1) = 298.7 K ≈ 299 K. 

Note: The reasons that T2 is so close to T1 are (1) The ratio is close to 1, (2) 99.1 kJ/mol is a 
very large Ea. 

 
10.6 T1 = 455 oC = 728 K         T2 = 550 oC = 823 K Ea = 251 kJ/mol = 2.51x105 J/mol 
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 (t1/2)2 = 8.31x10-3(t1/2)1 =8.31x10-3(6.5x106 s) = 5.40x104 s 
 
 
10.7   [Ao] [Bo]   ro  ro = k[Ao]x[ Bo]y 

  0.10 M 2.0 M 8.50 Ms-1 
  0.30 2.0 2.83 
  0.30 3.0 7.80 
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 Points #2 and #3 give same value. 

 

10.8 [A]o = 0.60 M 

(a)   [A] = 0.30 M at t = 45 s 
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 (b)   [A] = ?? at t = 70 s 
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         Therefore, [A] = 1/(4.26 M-1) = 0.23 M 

 

 (c)   [A] = 0.15 M at t = ??  
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10.9 t1/2 = 5730 yr  →  14
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 [14C]o = 1.1x10-12 [14C] = 7.2x10-13  t = ?? 
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10.10 40K(s)  →  40Ar(g) t1/2 = 1.25 billion years (1.25 by)  
  
 Prepare a table of the following type: 
 
 time   [40K]   [40Ar]      [40K]/[40Ar]   [40Ar]/[40K] 

 0 1 [40K]0 0 [40K]0 ∞ 0 

 1 t1/2 = 1.25 by 0.50 [40K]0 0.50 [40K]0 1.00 1.00 

 2 t1/2 = 2.50 by 0.25 [40K]0 0.75 [40K]0 0.33 3.00 

 3 t1/2 = 3.75 by 0.125 [40K]0 0.875 [40K]0 0.14 7.00 



 
 

(a)   If a rock is 3.2 by old, then the ratio, [40Ar]/[40K], must be between 3.00 and 7.00.   
        Therefore, the correct answer is:  (iii) 4.90 

 
  

(b)  If the ratio, [40K]/[40Ar] = 0.75, then the age must be between 1.25 by and 2.50 by   
        Therefore, the correct answer is:  (ii) 1.50 by 

 
 
10.11 [A]o = 0.90 M     t1/2 = 150 s      [A]o = 0.30 M t1/2 = 260 s 
 

 12/1 ][
1

−∝ x
oA

t   →  
1

2

1

12/1

22/1

)]([
)]([

)(
)(

−









=
x

o

o

A
A

t
t

 

 

 
1

30.0
90.0

150
260

−









=
x

M
M

s
s    →  1.73 = (3)x-1  →  

2
1

10.1
55.0

)3ln(
)73.1ln(1 ===−x  

 
 Therefore, x = 1/2 + 1 = 3/2 
 
 
10.12 k1 = 1.5x10-3 s-1 at T1 = 40 oC = 313 K          k2 = 8.6x10-2 s-1 at T2 = 80 oC = 353 K 
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          Using k2 and T2 gives the same value for A. 
 
 (b)  k3 = ??? at T3 = 130 oC = 403 K 
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 (c)    (t1/2)4 = 200 s at T4 = ? 
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10.13 Two points on Graph: (1)  ln(k1) = 6.0 at 1000/T1 = 2.60  [1/T1 = 2.60x10-3] 

               (2)  ln(k2) = 0.0 at 1000/T2 = 3.80  [1/T2 = 3.80x10-3] 
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