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IMPORTANT:

1) Do not change anything in this header! Put the solution to the question completely at the end of thefile.
2) Since the solution requires a custom function Kepler, put a

%0 Additional mFile: Kepler.m
%
% <i ncl ude>Kepl er. nx/i ncl ude>

block behind your main solution. (Copy the above three lines and paste them completely at the end of thisfile, behind
ablank line. For each line, get rid of the first percent and the two spaces behind it.)

Initialize

format conpact
nore of f

My Solution:

% data for the two cases
e=0.5;

ML=pi / 4;

M2=3* pi / 4;

% pl ot curves

EPI ot =l i nspace( 0, pi, 100);

error 1Pl ot =Kepl er (EPI ot , ML, €e) ;

error 2Pl ot =Kepl er (EPI ot , M2, €) ;

pl ot (EPl ot,error1Plot, r', ...
EPl ot,error2Plot,' b")

grid on

legend(' M= pi/4" ,"M= 3 pi/l4d")

% find values of E

M=ML;

E1=1;

E2=1. 5;

E=f zero( @E) Kepler(E,Me),[ELl E2]);
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fprintf('For e = % 3f and M= %5f, E = %5f (interval [%3f %3f]).
A
e, M E, E1, E2)
M=MR;
E1=2. 5;
E2=3;
E=f zero( @E) Kepler(E,Me),[El E2]);
fprintf('For e = %3f and M= %5f, E

% 5f (interval [%3f % 3f]).

A

e, M E, E1, E2)
For e = 0.500 and M = 0.78540, E = 1.26170 (interval [1.000 1.500]).
For e = 0.500 and M = 2.35619, E = 2.60975 (interval [2.500 3.000]).
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Additional m-File: Kepler.m

function error = Kepler(E M e)

% eval uate the error in the equation
error =M E+e*si n(E);

end




Dr. Leon VanDommelen, Ex-
am 1, 10/04/18, Question 1

Published with MATLAB® R2017b




Dr. Leon VanDommelen,
Exam 1, 10/04/18, Question 2

Table of Contents

INITIAIIZE .. ettt aeaaas 1
YRS o 1 1] o SO POPPRTRPPPIN 1
IMPORTANT:

Do not change anything in this header! Put the solution to the question completely at the end of the file.
Initialize

format conpact
nore of f

My Solution:

% create noisy data

xVal s=Il i nspace(-pi/ 2, pil/2,50);

rng(' default')

f Val s=si n(xVal s) +0. 1*randn(si ze(xVal s));

%create fit
Coef Qui nti c=pol yfit(xVals,fVals,D5);

% maxi mum error at the plot points

xPl ot =l i nspace(-pi/2,pi/2,100);

f Qui nti cPl ot =pol yval ( Coef Qui ntic, xPl ot);

errQui nti c=max(abs(fQuinticPlot-sin(xPlot)));

fprintf(' The quintic fit has a maxinumerror % 2E\n', errQuintic)

% pl ot
f Exact Pl ot =si n(xPl ot ) ;
der f Exact Pl ot =cos(xPl ot ) ;
der Coef Qui nti c=pol yder ( Coef Qui ntic);
derf Qui nti cPl ot =pol yval (der Coef Qui nti c, xPl ot) ;
pl ot (xPl ot, fExactPlot,"' --k',...
xVal s, fVal s, "' ok', ...
xPl ot, derfExactPlot, ' --k',...
xPlot,fQuinticPlot, b ,...
xPl ot, derfQuinticPlot,"b")
grid on
axi s([-pi/2 pi/f2 -1.2 1.2])

The quintic fit has a maxi mum error 9.50E-02
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IMPORTANT:

1) Do not change anything in this header! Put the solution to the question completely at the end of thefile.

2) Since the solution requires a custom function ODE, put a

%% Additional mFile: ODE m
%
% <i ncl ude>CDE. nx/ i ncl ude>

block behind your main solution. (Copy the above three lines and paste them completely at the end of thisfile, behind
ablank line. For each line, get rid of the first percent and the two spaces behind it.)

Initialize

format conpact
nore of f

My Solution:

[yVal ues unknownsVal ues] = ...
ode45(' ODE' , | i nspace(0, 4,100),[0 0 .47]");
uVal ues=unknownsVal ues(:, 2);
pl ot (uVal ues, yVal ues, "' b'")
title('Blasius Velocity Profile')
x| abel ("u")
yl abel ("y")
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Blasius Velocity Profile
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Additional m-File: ODE.m

function unknownsDerivatives = ODE(y, unknowns)

% take the unknowns out of the vector for readability
p=unknowns(1);
u=unknowns( 2) ;
o=unknowns( 3);

% derivatives of the unknowns
dpdy=u;

dudy=o0;

dody=- p*o0;

%return the derivatives as a *colum* vector
unknownsDer i vati ves=[ dpdy dudy dody]"';

end
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