
ME 1020 Engineering Programming with MATLAB 

Problem 4.38: 

 



 

% Problem 4.38a 

clear 

clc 

disp('Problem 4.38a: Scott Thomas') 

 

T1 = 70;%degrees F 

T2 = 200;%degrees F 

W = 2;%ft 

L = 2;%ft 

 

disp('Part a): terms in series become smaller') 

 

x = 1;% m 

y = 1;% m 



 

for n = 1:2:19 

    n; 

    wterms(n) = 2/n*sin(n*pi*x/L)*sinh(n*pi*y/L)/sinh(n*pi*W/L); 

end 

for n = 1:9 

w(n) = wterms(2*n-1); 

end 

format shortE 

w' 

Problem 4.38a: Scott Thomas 

Part a): terms in series become smaller 

 

ans = 

 

   3.9854e-01 

  -5.9884e-03 

   1.5528e-04 

  -4.7931e-06 

   1.6110e-07 

  -5.6960e-09 

   2.0828e-10 

  -7.8004e-12 

   2.9743e-13 

 

% Problem 4.38b 

clear 

clc 

disp('Problem 4.38b: Scott Thomas') 

 

T1 = 70;%degrees F 

T2 = 200;%degrees F 

W = 2;%ft 

L = 2;%ft 

 

disp('Part b): how many terms for percent difference = 1') 

 

x = 1;% m 

y = 1;% m 

dT = 10; 

Told = 0; 

Tnew = 0; 

n = 1; 

wsum = 0; 

while dT > 0.01 

    wterm = 2/n*sin(n*pi*x/L)*sinh(n*pi*y/L)/sinh(n*pi*W/L); 

    wsum = wsum + wterm; 

    w = wsum*2/pi; 

    Tnew = (T2 - T1)*w + T1; 

    dT = abs((Tnew - Told)/Tnew); 

    Told = Tnew; 

    n = n + 2; 

end 

 

n 

Tnew 



Problem 4.38b: Scott Thomas 

Part b): how many terms for percent difference = 1 

 

n = 

 

     5 

 

 

Tnew = 

 

   1.0249e+02 

 

% Problem 4.38c 

clear 

clc 

disp('Problem 4.38c: Scott Thomas') 

 

format short 

T1 = 70;%degrees F 

T2 = 200;%degrees F 

W = 2;%ft 

L = 2;%ft 

 

disp('Part c): calculate temperatures') 

 

x = 0:0.2:L;% m 

y = 0:0.2:W;% m 

mmaxx = length(x); 

mmaxy = length(y); 

Tnew = zeros(mmaxx,mmaxy); 

 

for my = 1:mmaxy 

 

    for mx = 1:mmaxx 

 

wsum = 0; 

for n = 1:2:101 

    wterm = 2/n*sin(n*pi*x(mx)/L)*sinh(n*pi*y(my)/L)/sinh(n*pi*W/L); 

    wsum = wsum + wterm; 

end 

    w = wsum*2/pi; 

    Tnew(my,mx) = (T2 - T1)*w + T1; 

 

    end 

end 

 

figure; 

contour(x,y,(Tnew),15); 

axis square; 

Tnew 

Problem 4.38c: Scott Thomas 

Part c): calculate temperatures 

 

Tnew = 

 

  Columns 1 through 7 



 

   70.0000   70.0000   70.0000   70.0000   70.0000   70.0000   70.0000 

   70.0000   71.4223   72.6996   73.7059   74.3474   74.5674   74.3474 

   70.0000   72.9928   75.6757   77.7831   79.1225   79.5811   79.1225 

   70.0000   74.8814   79.2399   82.6420   84.7909   85.5240   84.7909 

   70.0000   77.3094   83.7846   88.7772   91.8935   92.9491   91.8935 

   70.0000   80.6065   89.8580   96.8243  101.0777  102.5000  101.0777 

   70.0000   85.3423   98.3083  107.6354  113.1065  114.8954  113.1065 

   70.0000   92.6878  110.5862  122.3580  128.7964  130.8273  128.7964 

   70.0000  105.6135  129.3243  142.3908  148.7846  150.7030  148.7846 

   70.0000  133.5777  158.6941  168.7249  173.0010  174.2196  173.0010 

   70.0000  197.8335  199.5559  200.3031  200.6885  200.8113  200.6885 

 

  Columns 8 through 11 

 

   70.0000   70.0000   70.0000   70.0000 

   73.7059   72.6996   71.4223   70.0000 

   77.7831   75.6757   72.9928   70.0000 

   82.6420   79.2399   74.8814   70.0000 

   88.7772   83.7846   77.3094   70.0000 

   96.8243   89.8580   80.6065   70.0000 

  107.6354   98.3083   85.3423   70.0000 

  122.3580  110.5862   92.6878   70.0000 

  142.3908  129.3243  105.6135   70.0000 

  168.7249  158.6941  133.5777   70.0000 

  200.3031  199.5559  197.8335   70.0000 

 

 

 


