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% Matlab solution to problem 5.52:

global m k

m=1; k = 10; % arbitrarily chosen parameters

tspan=[0 10];

z0=[0.1;0;0.5;01; % arbitrary initial conditions
[t,zl=0ded5 (‘derivl’, tspan, z0) ;

x1l=z(:,1); vi=z(:,2); x2=2(:,3); v2=z(:,4);

plot (t,x1) % plot the position of one mass
% as a function of time

function zdot=derivl(t, z)

global m k

zdot=[z(2); -2*k*z (1) /m+k*z(3)}/m; z(4);
k*z (1) /m~-k*z(3) /m];
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% Matlab sclution to problem 5.103:
= 2; % units of kg
[-0.6; -0.2 ; 2); % units of m/s"2

Solve Ax=b where A is the coefficient matrix
x=[T1,T2,T3)] is the vector of tensions, and
b is the mass times acceleration.

14

m * acc;

[2/sqrt(29) -2/sgrt(29) -2/ (3*sgrt(5))
-3/sqgrt(29) -3/sqgrt(29) 5/ (3*sgrt(5))
4/sgrt{29) 4/sgrt(29) 4/ (3*sqgrt(5))
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tension=A\b

% Matlab output:

tension =

Ty 1.0770 % in units of Newtons
T9: 2.5580 :
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% Matlab solution to problem 5.113:
global ¢ m g

¢ = 5; g=10; m = 10; theta = pi/s4; speed = 100;
x0 = 0; y0 = 0; vO=speed*[cos(theta); sin(theta)l;:

" tspan={0 9];

z0={x0; v0(1l); v0; v0(2)];
[t,z]l=0ded5('deriv2’, tspan, z0) ;

x=z{(:,1); y=z(:,3);

% Plot the numerical solution.
plot(x,vy)

axis('eqgqual’)

xlabel(’'x (m)’'); ylabel('y {m)’)
title(’'Trajectory of the cannonball’)
hold on

% Plot the hand solution,

kl=m*z0({(2)/c; k2=(m/c)*(z0(4)+m*g/c); .
xh=-m*z0(2) *exp(-c*t/m) /c+kl;

yh=—(m/c) *(z0 (4)+m¥*g/c) *exp (-c*t/m) -m*g*t/c+k2;
plot(xh,yh, " :’)

legend('numerical’, "hand’)

(cortinued)
-——§

function zdot=deriv2(t, z)
global ¢ m g

zdot=[2z(2); -e * z(2)/m; z(4); -c * z(4)/m - g];
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