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1 % BE.320 Problem Set #2
2 % Spring 2006
3 % Due: February 27, 2006
4 % Problem #5 Solution
5
6 close all;
7 clear all;
8 load 'pset2_data';
9
10 % *********Define Constants********
11 R = 1.987e-3; % gas constant, units = kcal/K-mol
12 T = 300; % temperature, units = Kelvin
13 P = 0.019e-3; % concentration of protein, units = molar
14
15 % **************PART A*************
16 x = pset2_data(:,1);
17 y = pset2_data(:,2);
18 y = y./1000;    % convert cal to kcal
19 plot (x, y, 'o');
20 xlabel ('Molar Ratio');
21 ylabel ('kcal/mole of injectant');
22 title ('Part A');
23
24 % **************PART B*************
25 % Assume: top of curve is saturated
26 % calculate dH by subtracting last point from first point
27
28 Q_high = max(pset2_data(:,2));
29 Q_low = min(pset2_data(:,2));
30 dH = Q_low - Q_high % VALUE OF dH = -7.34 kcal/mol
31
32 % **************PART C*************
33 % Assume: smallest Q value is the bottom of the curve
34 % We want to find the value of the molar ratio when Q_1/2 = 1/2*dH
35 [numrows, numcols] = size(pset2_data); % get the size of the data array
36 Q_half = abs(dH)/2 + Q_low;
37
38 % loop through to find the closest value to Q_half, and store the index of
39 % that value
40 Kd_i = 0;
41 Kd = 0;
42 difference = abs(Q_half-Q_low)
43 for i = 2:numrows,
44     d = abs(Q_half-pset2_data(i,2));
45     if (d < difference)
46         difference = d;
47         Kd_i = i;
48         mr = pset2_data(i, 1); % molar ratio
49     end
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50 end
51
52 Kd_i % = 8
53 error = abs(pset2_data(Kd_i,2)-Q_half)/Q_half % %error from Q_half is 3.57%
54 Kd = mr * 0.019e-3 % = 12.4 uM
55 dG = R*T*log(Kd) % dG = -6.7346 kcal/mol
56 % NOTE: The best way to do this is an interpolation (fitting) algorithm that
57 % finds an interpolated value of [L]_T/[P]_T at exactly Q_half.  But that's
58 % a bit complicated, and we weren't focusing on fitting for this
59 % assignment, and a 3.57% error isn't too bad.  So we can make our lives
60 % easier and just pick the [L]_T/[P]_T associated with the Q that is
61 % closest to our target Q_half.
62
63 % **************PART D*************
64 dH = dH/1000;
65 dS = (dH - dG)/T % dS = -2 cal/mol-K
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