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function Probl343()
% Problem 13.43 Solution
April 17, 2008

oo

% VARIABLES
R= 0.5; % radius [m]
m= .1/1000; % mass [kg]
= 10; % gravity accel. [m/s"2]
mu= .2; % friction coefficient

$ Initial Conditions

thO= 0; % theta at t=0

omO= 20; % omega (theta dot) at t=0
z0= [thO; om0O]; % pack variables
tspan= [0 10];

options = odeset ('events', (@stopevent):;

[t zarray]= oded5(@rhs, tspan, z0,options,R,m, g, mu) ;

% Unpack wvariables
th= zarray(:,1);

om= zarray(:,2):

plot (R*cos (th),-R*sin(th));

fprintf ('Velocity at bottom of chute is %f m/s\n',R*om(end)) ;

% ANSWER: Velocity at bottom of chute is 6.941249 m/s %
end

% THE DIFFERENTIAL EQUATIONS (RIGHT HAND SIDE)
function zdot = rhs(t,z,R,m,qg,mu)

% Unpack variables
th= z(1);

om= z(2);

% The equations

thdot= om;

omdot= g/R* (mu*sin(th)-cos(th))-mu*om”2;
s Pack the rate of change variables
zdot= [thdot; omdot];

end

% STOP EVENT CRITERIA

function [value, isterminal, dir] = stopevent(t,z,R,m,g,mu)
th= z(1);

om= Z(2);

value= th-pi/2;

isterminal= 1;

dir= +1;

end



IF %\MQLE pENDULUM Page L{/b_'

_“"11'..4-’

e

Decive governing eauaions in S ways:

T

b L '—'ca;e—-stQ: ‘r-‘
note! 2 1 5% 1 sind cosbl) e g
1) LMB N\ REeCT, COORDINATES
2. F =ma. - mg'{_,‘-T)\ = (XL *+ 53)
i3L = mg - TeosB = k(D)
i8-J = -Tsin@ =miy (8)
We kaow Xru = L° (») - 3 huie wlchan
~ AL
) Also subshtrule con @ =*/L, oin @-= lf5/|_

R e Law- (- x]

4 = s [ 4 (- sPrg®)]

\

T= m [ Lamx+ mL(xg?)]

Then , we waek OC) = tan™ [ V]

e et A A - LA s P 10 T 8 e A

9> pur we %e-’r errd 5 When 9‘“/@ (e 54'-'-0)

3) LMB 1N POLAR cooRDINATES

VS SRS P,

—’

e b ot e

z = '::mz_ & mst -Té(‘ = m(“Légér ¥ Léé@)

g | 28 e —» ™gl-sinf) = WL (D
{3-éc =  macosB-T= _eoL 62 Gio find T

Usiaq (1)) é“' %‘Sine = O - e,'cbn. of moton! (%)




ConT iNVED page 5/

- : .
= Rk * M. =~ NOw Yension is qone

- A =
Condo 2 MAL = Ty ® Mo = Lee * (- L68 e+ LQeQ

v Log (Sext)-= -mP0 (6.xe) wEB(érx éo)

zmq (.. n8)k = Ok +a*G Lk

7%~ —m%sme =M LG

O+ Tsin O= 0| ()

4) ENEReY BALance

STRRCTS, MERRLERE ST X SRR

Ey = P (power) - P= F-v. E,= 5 (Em¥-7)

B

313
a0

N\ N
1<y
<y
N
N
ul
<i

|
-
_’J_
2

F= C&ecr \Sé :(i-"‘ f‘é‘i—" P(éé@)

ELP(866)= ma L8 (i-g) = ha LB {sin 6)

LG =-3sin® = L+ TshB:=0 V

5) ConSERVATION oF ENERGY

Foc o conservehive system Ep=Exs Epe £ oRr E]L-" Ep O

Z» E.= 5ml60°%, - -Magl_cosO

a7 | ;_;m_gé@ +063;Z56in8 = () ©oR 9 + —f‘_—-s;.\gzo /

To \‘q’l—cgm’rﬂ) assune small maus: (9 * :?_79: O ond soloe.




