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_.has angular velocity 2 =wl. |
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inthe xy-plane.
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A turntable rotates @ constart rate, w,
sbout the z-axis. At the edge swings. .
@ Pe._hdu,lu,m which makes a constornt
angle ¢ wf Yhe z-axis. The pendulum
consists of o F+ mass. c:onhec\—ed toao
massless rod.
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844 Arod is attached o a shett
=~ which. spins (@ cnstart rate w
~ about fhe z-axis. There is a ball
_and socket olh“'@ A and B is held
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_ Using L_MB we Cje"’ 3 equcrhons for
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8.43  Three identical solid s?hercs |

. are located as shown. Find LI"]

Strategy:
Find LT°) for
each 5?hcre_ ,
usimg M-axis Hm.
_and”add them up.
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Problem 5

A curved rod of mass m=3ka is

_Q\Oﬁ3 Hhe curve x-= S\h't , Yo €
1* for 0=t=2. ‘Wheat ls Loy

'L.ook cd’ asma H

seamcrﬁ' Q‘F 'Hf‘) . 7

_rod ¢

m=pds = T

Cwhere L= Scls and ds = Al rdyTrde”

€20 (Cor\"'\ﬁucd ) o



4 5 comtd. Page 7

Nete thot ds cam also be written as

= Jastret At

e | JeskreT a4
Now get elemenrts of [T°]:

Txc e rzgt)dm

______ = 5 @5 Jodta STt ar

?le_gjcsmt%ﬂ = S

i
N .
~,
"

1%

T s § Ot yis)dm

at

e e ] ]

Ty =~ xeYmdm

pliGtet | T Tat

Tas m o\ XeZedm
N N Cla - I S
Ty = Yo Zedm

-pla e g e

_To calculote these integrals | youcam |
write your own jnteqration roufine

(eg. trapezoidal rule, Simpsor's rule,
ete.) or use Matlab’'s QUAD or
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# ) Coh+<5 . : Page _&

AR R R L T T P R L Lt
% This script file determines the moment of inertia
$ matrix for the final problem in HW#9. cCalls are

% made to Matlab's quad8 function which does

"% numerical integration of the given function ’func
% from x1 to x2.

ER R R R AR R LR 2 AR R L L R T T A T

.m=3; % mass of rod in kg

A L L e T I R R T Y
% To use ‘guad8’ you must supply a function, i.e.

% the integrand, which must return a vector. You

% must also give the limits of integration (here we
% integrate from t=0 to t=2).

AR R R AR AR R T R e T T R T T R T

L=quad8(’arclength’,0,2); % length of the rod (m)
rho=m/L; . % rod density (kg/m)

Ixx=rho*quad8(’'Ixx_func’,0,2);
Ixy=rho*quad8 (’'Ixy_ func’,0,2);
Ixz=rho*quad8 (’'Ixz_func’,0,2);
Iyy=rho*quad8 (' Iyy_func’,0,2);
Iyvz=rho*quad8 (’'Iyz_func’,0,2);
Izz=rho*quad8('Izz_func’',0,2);

I=[Ixx Ixy Ixz;
Ixy Iyy Iyz:;
Ixz Iyz Izz]

% Answer:

% [I]l=[ 76.8631 -11.2810 -5.5291

% -11.2810 18.1371 -30.8026

% -5.5291 -30.8026 63.2581 1 kg m™2

% The following are separate function files:
FEEEETLEEELEELTLBLLELLLLEETLEILTLBELLLLILLEBBELB%S

function f=arclength(t)
f=sgrt(cos(t) . "2+exp (2*t)+4*t."2);

FTEEEEL R E LR ELTRL LRI RRE L LU L LB BEL LI LH%%

function f£=Ixx_func(t)
f=(exp(2*t)+t."4) . *sqgrt(cos(t) . "2+exp(2*t)+4*t."2);

FTLEEELFEELBELLLLRELBLLLDLLLLLLRL LV LLLLLTLHTLLLLRRLY

function f=Ixy func(t)
f=-sin(t) .*exp(t) . *sgrt(cos(t) . "2+exp(2*t)+4*t."2);

TEEEEEETERETLILETLHLETHLLHIH DL TR LBEBELETHHTTREY

function f=Ixz_func(t)
f=-sin(t) .*t."2.*sgrt(cos (t) . "2+exp(2*t)+4*t."2);

R e L T T T T T

function f=Iyy_func(t)
f=(sin(t) ."2+t.~4) . *sgrt(cos(t) ."2+exp(2*t)+4*t."2)

TERELBRL L LR BB LT E LD L LR LB L LT TL LT LB 5%%

fqutionigfiyz_func(t) ) )
f=—exp(t) .*t."2.*sqgrt(cos({t) . "2+exp (2*t) +4*t."2);

AL LA B LT L L L LT ELTEIRLUELILLBEEEELLETHELTILLILY
function f=Izz_func(t)

"f=(exp(2*t)+sin(t) . 2) .*sgrt(cos(t) ."2+exp(2*t}+
4*c."2);



