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Exam 1 mm/dd/yy initialization

format compact
more o f f

Question 1

function error=q1Error ( x )

% Returns the error in the equat ion to s o l v e .
% Input : va lue o f x
% Output : the error in the equat ion

error=cos ( x )−x . ^ 2 ;

end

% crea t e p l o t va l u e s
xPlot=linspace (0 , 2 , 100 ) ’ ;
f P l o t =[cos ( xPlot ) xPlot . ^ 2 ] ;
% p l o t the curves
plot ( xPlot , f P l o t )
% from the p l o t the i n t e r v a l from 0 to 1 shou ld be OK.
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% the e r ro r s at the end po in t s must be o f oppo s i t e s i gn
e r r o r 0=q1Error (0 )
e r r o r 1=q1Error (1 )

% l e t f z e r o f i n d the roo t
x1=fzero ( ’ q1Error ’ , [ 0 1 ] ) ;
fpr intf ( ’The root i s : %.6 f \n ’ , x1 )

e r r o r 0 = 1
e r r o r 1 = −0.45970
The root i s : 0 .824132

Question 2

% the measured data
dlMeasured =[0.32 0 .65 0 .97 1 .30 1 .62 1 .95 2 .27 2 . 6 0 ] ’ ;

FMeasured=[ 9 20 29 37 49 57 67 73 ] ’ ;

% f i n d the c o e f f i c i e n t s o f the b e s t l i n e a r f i t
CoefLin=polyf it ( dlMeasured , FMeasured , 1 )
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% f i n d the expec ted f o r c e at 1 .5
F1pt5=polyval ( CoefLin , 1 . 5 )

% p l o t the measured data and l i n e a r r e g r e s s i o n
d lP lo t=linspace ( 0 , 3 , 2 ) ;
FPlot=polyval ( CoefLin , d lP lo t ) ;
plot ( dlMeasured , FMeasured , ’ ok ’ , d lPlot , FPlot , ’ k ’ )
axis ( [ 0 3 0 9 0 ] )
t i t l e ( ’ Best Force / Displacement Approximation ’ )
xlabel ( ’ d l inch ’ )
ylabel ( ’F l b f ’ )
legend ( ’ Measured ’ , ’ Best Fi t ’ , ’ l o c a t i o n ’ , ’ s outheas t ’ )

CoefLin =
28.51130 0.99850

F1pt5 = 43.765

Question 3

function unknownsDot = springMass ( t , unknowns ,m, c , k )
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% Descr ibes the system of two ordinary d i f f e r e n t i a l
% equa t ions f o r a damped l i n e a r spr ing −mass system .
%
% Input : t : t ime
% unknowns : v e c t o r o f unknowns :
% unknowns (1) : p o s i t i o n
% unknowns (2) : v e l o c i t y
% m: mass
% c : damping cons tant
% k : sp r ing cons tant
%
% Output : unknownsDot : time d e r i v a t i v e s o f the
% unknowns

% fo r r e a d a b i l i t y , take vec to r unknowns apart
x=unknowns (1 ) ;
v=unknowns (2 ) ;

% f i n d the d e r i v a t i v e s
dxdt=v ;
dvdt=(−c∗v−k∗x ) /m;

% put them in a ∗column∗ output v ec t o r
unknownsDot=[dxdt dvdt ] ’ ;

end

% s e t the i n i t i a l c ond i t i on s
unknowns0=[0 0 . 5 ]

% s e t the va l u e s o f the system cons tan t s
m=2
k=8
c=8

% i n t e g r a t e the system from t = 0 to 10
[ tValues1 , unknownValues1 ] = . . .

ode45 (@( t , y ) springMass ( t , y ,m, c , k ) , linspace (0 ,10 ,100)
, unknowns0 ) ;

% take out the x−va l u e s
xValues1=unknownValues1 ( : , 1 ) ;

% change the damping cons tant
c=1
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% i n t e g r a t e the system from t = 0 to 10
[ tValues2 , unknownValues2 ] = . . .

ode45 (@( t , y ) springMass ( t , y ,m, c , k ) , linspace (0 ,10 ,100)
, unknowns0 ) ;

% take out the x−va l u e s
xValues2=unknownValues2 ( : , 1 ) ;

% p l o t the two curves
plot ( tValues1 , xValues1 , tValues2 , xValues2 )

unknowns0 =
0.00000 0.50000

m = 2
k = 8
c = 8
c = 1

End of Exam
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