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See actual Ma&-\o\\o code on Nnex+ paae.
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% Problem 10.17 Solution

Q

$ Define Constants
m= 3;

a= [l 2 3]°';

Q

rAB=
rAC=
rAD=
UAB=
UAC=
UAD=

$ Define Positions

[2 3 5]%:
[-3 4 2]7;
(11 11"

rAB/norm(rAB); %lambda (AB)
rAC/norm(rAC); %lambda (AC)
rAD/norm (rAD); %lambda (AD)

$ Formulate lambda matrix
U= [uAB uAC uAD];

% Solve for tensions
T= U\ (m*a) ;

E%xse! 33/‘q

%5 Problem 10.22 Solution

% Define Constants

m= 2;

a= [-.6 —-.2 2]"';
g= [0 0 =-9.81]"';

$ Define Positions

[1 -1.5 2]°';

[=1 =1.5 2]"';

[-1 2.5 2]°';
rAB/norm(rAB); %lambda (AB)
rAC/norm (rAC); %$lambda (AC)
rAD/norm (rAD); %lambda (AD)

% Formulate lambda matrix
U= [uAB uAC uAD]

% Solve for tensions
T= U\ (m*a-m*qg)
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Tn matax em, ue have:

0274 -0.3 My -0298 |
-0.557 -0.5877Y 0.usH

01428  0.428 05563

Solving in Matlab yields:

_ﬁ'-'-' 4. 28 N
T: 586 N
'Té,‘:' 4.852 N

ﬂ

Altercotely see Matlalo code (modifed Som
prooleen 10.177) o0 previtiows paqe.
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Problem 10.26 (b).

function Probl026/()
2 Problem 10.26 Solution
% March 11, 2008

S = 2 o e e 2w 2

% VARIABLES (Assume consistent units)
% r = displacement (vector with x and y components)
% v = dr/dt

% INTIAL CONDITIONS

rO= [1 -5]"'; % initial position

vO= [0 O0]'; % initial velocity

z0= [r0;v0]; % pack variables

tspan =[0 pi/sqrt(2)]; %$time interval of integration

[t zarray] = oded5(@rhs,tspan, z0);

% Unpack Variables
r= zarray(:,1:2);

disp(r(end, :));

s ANSWER:
ans =

oC o©

oe

-1.0000 -2 OG0 (meters)

o

end

s THE DIFFERENTIAL EQUATION 'The Right Hand Side'
function zdot = rhs(t, z)

sUnpack variables
r= z(1:2);
ve= Z(3:4);

$The equations
rdot= v;
vdot= [-2*r(l) -2*r(2)-10]1';

Q

s Pack the rate of change of r and v
zdot= [rdot; wvdot];

e i g g - by = S e e Ze 22e
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b) See Matblo cade on erevious Paag

C) From pect (o),
XU+ g 3=-axl~(24+10) J

(%=QAx)L-T =2 xX=-Rx (1
(4:2g-10)3 -] 2> 4=24-10 (2

Solve (1) ond (8) with 2(0): 1-57 5 ¥ (0)=0

() X=Qx | s0 x(t)= Asin(Gt)+ Bees (VB t)
x(t) = Jg Acos(Jat) -(3Bsin (VT L)
x(0)z0= JaA . A=0

Xx(0): 4= Bcoslo) ~ B=1
X (t) = cos(Jat)

4
(a 4 : -24-10, so 4 (k)= Csa(Vat) + Deos (B3t) - ;
4()=0= Jac -~ C=0
6(0)': -5= Deos(0)-5 . D=0
4 (t): -5

Fl(t) = cosiat] -55 = x@N+yg® ]

~(3%)= cos(V3 =) -5 = !_-2-53 Con ]
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0. 32

Given: M= \kg, B: 30° v, = N2 s

Fd = CU"a) C= 0.0\ Kﬁ/ﬂ\) q-= 0 /s>

) See ardached code (p.9)

b) QS&AN AD maeSoa 0 Mt QAleecNon P {/’—
Cgruvi'\‘\f 'S r~e.5\f3{r:‘-¢3

~3
FR’D: p -c|FIF = ma
-c IFIF R - Cv =0
) el av- _ -c¢
(e have mMyv- = “CV , 30 = mdt
~| —C
=t = _ =< L
Vs - c‘ Tt -G_—__ _r:\t-\lz
OR :—L: -Ct\ro-m 22— . g m\gt—é
Y MV, M+t Ve

()= S\r(t)dt = % la (m+ctv;)+ Cy
r‘(O)'-'--O = \ﬂ((‘ﬂ)-i-ca s Caz =ln M
() = Tlolorctvs) -1nlm)

| kg

(1) = N la (1kg+ on Yon (18)(17274)) - ln(} ks)
= O00'M |
5(16)‘-‘- ~sia B0° = l 50m l




Problem 10.32

function Probl032()
Problem 10.32 Solution
March 11, 2008

o\e

o\

o©

VARIABLES (Assume consistent units)

r = displacement (vector with x and y components)
v = dr/dt

oQ

oe

oe

Define Variables
theta= 30; % degrees
vO= 172; % m/s

g= 10; % m/s"2

m= 1; % kg

c= .01; % kg/m

% INTIAL CONDITIONS

rO= [0 O0]'; % initial position

vO0= [vO*cosd(theta) vO*sind(theta)]'; % initial velocity
z0= [r0;v0]; % pack variables

tspan =linspace(0,1); %time interval of integration

[t zarray] = oded5(@rhs,tspan, z0, [], m, c, qg);

% Unpack Variables
r= zarray(:,1:2);

disp(r({end; :)):;

ANSWER:
ans =

o\°

o

87.0044 46.5011 (meters)

o o© o

end

s THE DIFFERENTIAL EQUATION 'The Right Hand Side'
function zdot = rhs(t, z, m, c, g)

o]

$Unpack variables
r= z(1:2);
v= z(3:4);

$The equations
rdot= v;
vdot= -norm(v)*c/m*v - [0;qg]:

Q

3 Pack the rate of change of r and v
zdot= [rdot; wvdot];

end

F&Se a /1]



