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Chemistry 2710 Spring 2004 Test 1 Solutions

(a) If 95% has decayed, then 5% remains:

X 1\ Yty2
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X t 1
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. 0.0432¢g . 4
e = 101909213gmol  -24* 10 mol
K = M2_M2 _ 41361
t1/2 53s
. _Onre _dng _ ~1 —4 _ 5
G @ - knte = (0.135 7)(4.24x 10" "mol) = 5.54 x 10 °mol/s.

The best way to determine whether the reaction followsrgpl& rate law is to use a van't
Hoff plot:

In[NO;] 3.9060 43883 46151 50173
Inv 0.8242 14422 17750 22659

Figure 1 shows the plot: The data fit a straight line, so theti@afollows a simple rate law.
The order of the reaction is the slope of the van't Hoff plog.IBear regression, we find an
order of 1.30.

() In a dissolution process, the mass decreases, sa¢hegald be negative.
(b)

dm

= —kdt.
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Figure 1: van’t Hoff plot for the data of question 2.

(c) Rearrange equation 1 to the form

mt/3 = mg/3 - %kt.

If we plot m'/2 vst, we should get a straight line of slope%k. The rate constant is
thereforek = —3 x (slope.
(d) kwould have units of §3/s.

4. If bp decays with first-order kinetics, a plot offbp| vst should be linear. The % bp (here-
after denoteq) is proportional to the concentration and can thereforedael in our plot.

t (min) 221 516 1326 2284 4052 6041
Inp 4.5539 44188 41744 37842 31355 23026

The first-order plot is shown in Figure 2. There is no obvioasiation from linearity, so
the data are consistent with a first-order reaction. Theestdgthe graph is-0.0383mir!
(obtained by linear regression), so the rate constakt=s0.0383mirr. The half-life is

therefore
In2 In2

t == 18 min
2= T T 0.0383min L '
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Figure 2: First-order plot for the data of question 4.
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