Boaus QRN

An %O \Aa Skier  Fravel s CXO LION A < b JMMP \/\ ﬁ\,\/a"/&,ﬁ

N Pro/Q«\e., 3{\}@’\ L“’()
S
\()) = \ﬂo — OO\X = % h
\ -
Lj“:SOM 7 D\'—:\, b’ 172C0 o N—l

C)OO\\ . F'O"\f Nor rmal ,R,)f_(& Kxe,<+eé \9\/\ Q”)(’L O g{,\gigh
\J
78N g/v\c-%\',,/\ A (‘\T'Q\Me/
’PVOM X =0 —+o X = gb ~

%WQ!\ p \-\j: ED — >x -+ x %

{200
2. g\’kv;‘\'é ' 2

2 AN Larts PO ASUCe ‘AT sty

} FSD D_(l < bives— \69&1}«5 2N fﬁ\("(‘!'("@

.
N
~

©
| h

Voo pefleed ey
m%('j)




, ) _ 2
%@(()1/\ cawff \a- SO-X T )>’2<§‘OO

Profile of the ski slope. Y vs X curve
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function skier

ot

= time taken

et time frame be from U to 5s

let 'z' be a 2X1 matrix, where z (1) = x, 'x'

~the 'i' direction

“w.r.t an arbitrary position. z(2) = xdot = v, 'v' is the velocity of the
“skier in the 'i' direction

initial conditions
x = 0; xdot = 0;

“column vector to hold initial conditions
zNot = [0,0]1";

*timespan integrate over 9 seconds
tSpan = [0,9];

“ODE
[t,z]

oded5(Qf, tSpan, zNot) ;

figure(1);

. X vs Y plots the profile of the ski slcpe
X=(0:130);
Y = 50 - X + (X."”3)/12500;

“plot the results
plot(X,Y, "b-");
xlabel ("X (m)'):
ylabel ('Y (m)');

title('Profile of the ski slope. Y vs X curve');

sunpack variables from z
velocityX z{:,2}";
position¥X z{(:,1)";

i

“ units of Kg and m/s"2
m = 80;
g = 9.81;

“N was breken up into nl and n2 to facilitate multplication of row

nl = m*(positionX.*velocityX.*2*6/12500+q) ;
n2 = (cos({atan{3/12500*positionX.”2-1}));
N = nl.*n2;

Tim
tplot Normal force vs Qgsfffgn

plot(t,N, 'color', 'b'):;
xlabel ("Time (S)'):

is position of the skier in
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ylabel ( '"Normal Force (N)' );
title('Normal Force of Slope on Skier (N) vs Time (s)');

vs yP plots the position of the skier on the 'ski sliope’
(:,1)):
yP = 50 -8 + (S.73)/12500;

X vs Y plots the profile of the ski slope
X=(0:130)
Y = 50 - X + (X.73)/12500;
:plot the results
plot(X,Y, 'b-',S,yP, "ro');
xlabel ("X {(m)');
ylabel ('Y {(m) curve(l)');

:text annotations to differentiate curve 1 and curve 2
text (80,80, ['curve (2) '],

'VertlcalAllgnment','bottom',...

'HorizontalAlignment','1eft',

'FontSize',10);
text (8,45, ['curve (1) '],...

"VerticalAlignment', 'bottom’, ...

'HorizontalAlignment', 'left’',

'FontSize',10);
text (5,3, ['Red circles represents the Skier.This graph shows the skier oscillating be
y=50, x%=0 and x ~= 112'1, ...

'VerticalAlignment', 'bottom’, ...

'HorizontalAlignment', 'left',

"FontSize',10);

superimposing Normal Force vs Position curve on ¥ vs X curve
hl = gca:;
h2 = axes('Position',get(hl, 'Position'));

cunpack variables from =z
velocityX z{:,2)";
positionX z(:,1)7;

il

i

units of Kg and m/s”"2
m = 80;
g = 9.81;

N was broken up into nl and n2 to facilitate multplication of row vectors
nl = m*(positionX.*velocityX.”2*6/12500+qg) ;

n2 = (cos{atan(3/12500*positionX.”2-1)));

N = nl.*n2;

‘plot Normal force vs pesition
plot(z(:,1),N, 'coloxr', 'k');
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Axis ¢ Square 1))

ylabel ( "Normal Force (N). curve(2)' );

title('Y (m) vs X (m) graph superimposed with Normal Force (N) vs X(m) graph'
set (h2, *YAxisLocation', 'right', 'Color', 'none', '"XTickLabel', []);

set (h2, 'XLim',get(hl, 'XLim'), 'Layexr', "top'):

set (gcf, "PaperPositionMode', 'auto');

function zdot = £(t,z)
desired output
x = z(1); v= z(2);

“input for ODE
xdot = v;
vxDot = 0.5* (sin(2* (atan(-3/12500*x"2 + 1))})*(xdot”2*(6/12500*x)+9.81);

‘pack up input
zldot xdot;
z2dot vxDot;

I

tthis i1s what the function returns
zdot = [zldot;z2dot]:;
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Y (m) vs X (m) graph superimposed with Normal Force (N) vs X{m) graph
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Normal Force (N). curve(2)
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