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B.Sele v _equations by _hand .
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> D= -[Bsho+ +os6lp [ Method L:  Symbolic __Caloulaten
: e A F. 0=30", suf==Z cwo=%X hen A ——
.......... Sub (3) Filb (1) = By= -[25he+ P ceelp I . % Meriam and Kraige 4.91;
. ' - Ax Qﬁ- P.= 043P % Solution by Tian Tang 09/25/02;
Sub. (8) s (MW > Ax=[BShO-Lwselp 1 T % Solve Ax=b using symbolic toolbox;
T Ay = = aa: P =-o0 [y P . % See Pratap "Getting Started with Matlab 5" Chapter 8.
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b 8) b (5 S G- [snot Boeselp

0 fT H . .
| Be=-Bp = —0453p | 7% Setup coefficient matrix 4;

e e - A 1 0 0 0 1 0 0 0 n
_sub () mb 0h D> Dy= [she-BomelP . I D 5 1 0o 0 o 1 0 o g
; By = — § P = - 260 .
- —— s S ‘ — -1 -sqrt3) 0 0 0 0 0 0 12
sub_(18) mh__ () > A’}' - [2§m9 = TC&SOJP Vex . . 0 0 1 0 1 0 0 0 0
_ — Cc = 2P = o83p o 0 o 1 0 - o 0 0
Sammarj : - - — ) 0o 0 0 0 0 0 0 0
Ax= [Bsho - Telp =P = -o16P 4 oo o o0 1 0 0o o 1 o -z
R ) . 0 0 0 N ) 0 1 sqrG3)2
Ays = [25in0 - —E—CMOJ P . - 0o 0 o3 0 0 0 0 1k
B P 2 @ . o | | setupright handside b i
B ) T syms theta P; % symbolic variables;
,,,,,,,,,,,,,,,,,,,, 1 By= ‘[{STﬂ@i'_% Cow]P ) “ S N~ - —— : :N b=[0; 0; 0; -cos(theta), -sin(theta); cos(theta)/2; 0; 0; O;]*P;
o= Zovg ' ' T [ % find the solution x=[Ax Ay Bx By Cx Cy Dx Dy EJ;
i T Tm— - T T s e | x=A\b % solve symbolic equations.
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__‘_Q'_Ag,fpw_l:____qt~ the Iprodqrum on. P98 [ - _(b)__Methed 2 : _Nummmimﬁaimlaﬁa‘mw__m: R
" % Meriam and Kraige 4.91;
% Solution by Tian Tang 09/25/02;
-1/2*P*cos(theta)+37(1/2)*P¥sin(theta)] == mmm momre mecorere e - % Solve Ax=b using numerical calculation, not symbolic calculation.
1/6*37(1/2)*P*cos(theta)-2*P*sin(theta)] -
-1/2*P*cos(theta)] -~ : . % Set up coefficient matrix A;
-1/6*3(1/2)*P*cos(theta)-2*P*sin(theta)] - o - AL 1 0 0 0 1 0 0 0 12
1/2*P*cos(theta)] - 0 1 0 0 0 1 0 0  -sqrt(3)/2
---------- [ -1/6*3%(1/2)*P*cos(theta)-P*singtheta)] .. § kL osqu3) 00000 0 12
L. [ -37N1/2)*P*sin(theta)-1/2*P*cos(theta)] : t U 1 0 -0 0 0 0
....... - [ -1/6*31/2)*P*cos(theta)+P*sin(theta)] 0 0 0 1 0 -1 0 0 0
— [ -2*37(1/2)*P*sin(theta)] i 0 0 -1 0 0 0 0 0 0
L 0 0 100 0 0 1 0 -2
i o - i . 1l 0o 0 0 40 0 0 1 sqr(3)2
S I ‘ 0 0 1 -sqrt(3) 0 0 0 0 1 L
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T T merame S i e :
T , B _ -1 " % Set P=1, and the solution to the problem should be
T Ay 6 C058 - 2oMQ " % P times the solution obtained from this ; L
L 3 program;
Ry R SO cose - p=1;
- By ~ -Z casQ — 2 g > E— - % Given theta:
Cx = J T Coso - - theta=0;
1. I =& cosg — sm6 - b=[0; 0; 0; -cos(theta); -sin(theta); cos(theta)2; 0; 0; OJ*P;
_|_bx | ~% coso- A5sing A
: I _ . - % find the solution x=[Ax Ay Bx By Cx Cy Dx Dy EJ;
L o . x=A\b;
__________ . format short; % use format short to get x with less digits;
N N . X % show x on the screen.
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Z 0.289 R
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B e+ =32 N S [ 02887 S 000
—12_- . ~0.28% J~ N -0.5000 3 -0.4330
~ Lg Uo U L -0.2887 12500 777
0.5000 0.4330 I
-0.2887 - -0.7500 -
- -0.5000 BR— 212990 eees
-0.2887 0.2500
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Zﬁ’yf’“—"&?f ::o%?mﬁﬁﬂ& mpd ’ % Meriam and Kraige 4.143;
the maximum foros transmitted to it. . . .
ok the fore 8t A 38 funcion o § and do- % Solution by Tian Tang 09/25/02;
termine its maximum value and the corresponding % Plot F as a function of theta;
et Ans. Fpo = 6N at 6 = - 3060 % Find the maximum value of F and corresponding theta.
I — | theta=linspace(-pi/2,pi/2,100); % define the variable theta;  ( (00 points )
--------- - 7 F=3/2*%(9*cos(theta)."2-12*cos(theta). *sin(theta)+4). ~(1/2); % find corresponding F;"
- " plot(theta,F); % plot F vs.theta;
e - xlabel(\theta’); % label x axis with theta; 1
_FBp [ - ylabel('F'); % label y axis with F;
........ — - [yil=max(F); % find maximum value of F and corresponding index of theta;
- theta0=theta(i) % find corresponding theta;
- thetaO=theta0* 1 80/pi % find theta which has unit of degrees;
- Fmax=y % maximum value of F.
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| ‘ ’ Output  of Fmex _and COrres‘uond "UD 8
_ meapondug R e - S E— I
o - - 7 [theta0 = B
,,,,, — B -0.4601 - J——
e - e e I theta0 =
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e —_ 7] Fmax =
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