CH 13 HW Answers

1.
a)  ([H2] / (t

b)  -1/2 ([HI] / (t

2.
a)  0.039 mol/L s
b)  5/3 (0.039 mol/L s) = 0.065 mol/L s


c)  2(0.039 mol/L s) = 0.078 mol/L s

3.
a)  rate = -1/2 ([(N2O5] / (t)

b)  rate = 1/4 ([(NO2] / (t)
c)  rate = ([(O2] / (t)

4.
a)  3, 3
   b)  1, 1, 2
c)  1, 2, 3
d)  1, 1

e)  0, 0
5.
[A] = 1.1M,  k = 0.14 L/mol s,  rate = 0.090 mol/L s

6.
a) rate = k        b)  2.5 x 10-4 mol/L min         c)  all concentrations

7.
Choose any 2 points     rate = k[A]m


0.020/0.10  = (0.100/0.070)m


2 = 1.43m    m = 2

8.
a)  Compare initial rates for first three points where H2O2 is held constant,  obviously first order in I-
b) Compare points 2 and 4 at constant [I-].  First order in H2O2
c) Evaluate k using first point

3.3 x 10-5 mol/L s = k[0.020 mol/L]2
k = 0.0825 L/mol s

d)  rate = 0.0825 L/mol s [0.010 mol/L][0.030 mol/L]  = 2.5 x 10-5 mol/L s

9.
a)  ln (0.0300/0.0200) = k(200 min)

k = 2.03 x 10-3/min


b)  t½ = 0.693/2.03 x 10-3/min = 341 min


c)  ln Xo/0.0300 = 2.03 x 10-3/min (200 min)          Xo = 0.0450M

10.
a)  t½ = 1/(kXo)
k = 1/ (t½ Xo) = 1/(85 sec ( 0.15) = 0.078 L/mol s


b)  1/X – 1/Xo = kt      1/0.2 – 1/0.5 = (0.078 L/mol s) t     t = 39 sec

11.
a)  rate = k[K][HCl]
      b)  rate = k[NO3][CO]
    c)  rate = k[NO2]2 

12.
rate = k2[N2O2][H2] = K’ [NO]2[H2]

13. a)

1.  First Order

2.  Rate = k[H2O2]

3.  Rate = k[H2O2],    Pick a particular [H2O2] and corresponding Rate

1.93 x 10-4 (mol/L min) = k(0.10 mol/L)

k = 1.93 x 10-3/min

4.  
t1/2 = 0.693/k

  
t1/2 = 0.693/1.93 x 10-3/min  = 359.07 min = 5.98 hours

b)
ln [A]o/[A] = kt

ln [0.30]/[0.10] = 1.93 x 10-3/min (t)

t = 569.2 min  =  9.49 hours

c)  
ln k2/k1 = Ea/R (1/T1 – 1/T2)


ln 4.32 x 10-3/1.93 x 10-3 (1/min) = Ea/8.314 (J/mol K)(1/313.15K – 1/323.15K)


.8057 = Ea/8.314 (J/mol K)(9.88 x 10-5(1/K))


8154.9 K = Ea/8.314 (J/mol K)


67799 J/mol = 68 kJ/mol

d)
ln k2/k1 = Ea/R (1/T1 – 1/T2)


k2 = ?


k1 = 1.93 x 10-3/min


Ea = 67799 J/mol


R = 8.314 (J/mol K)


T1 = 40(C = 313.15 K


T2 = 4(C = 277.15 K

ln k2/1.93 x 10-3/min = (67799 J/mol)/ 8.314 (J/mol K)(1/313K – 1/277K)

ln k2/1.93 x 10-3/min = -3.39

e-3.39 = .0337 = k2/1.93 x 10.3 

k2 = 6.51 x 10-5/min

ln [A]o/[A] = kt


ln [0.30]/[0.10] = (6.51 x 10-5/min)(t)


t = 16876 min = 281 hours

e)

1)  t1/2 = 0.693/k

t1/2 = 0.693/5.21 x 10.4/min  = 1330 min = 22.2 hours

2)  t1/2 = 0.693/k

t1/2 = 0.693/2.95 x 108/min = 2.35 x 10 –9 min

