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% This is an Mfile for Problem3.8.25 in HM2

%It is adopted fromProf. Ruina's Mfile "ParticleCollision.n

% avail abl e from the course web:

% http://ruina.tam cornel|.edu/ Courses/tan03_spring06/ Mat | ab. ht m

% Note: "1" refers to "particle A" of the original problem
% and "2" refers to "particle B" of the original problem

% 2- Part
% Andy Rui na, March 2, 2006

% See |l ecture notes from March 2, 2006 for
% basi ¢ probl em set up.

cle collisions

theta = -pi/4; %45 degrees = -pi/4 rad, the angle between n and plus x axis
nx = cos(theta); ny = sin(theta);
n=1[nx ny]'; % npul se direction

vibef = [ 10 0]'; %el of nil before collision, in the unit of "nls"
v2bef = [ -7 0]'; %el of nR before collision, in the unit of "nis"
m =5, nR =8, %alues of two nmasses, in the unit of "kg"

e = 0.4, % coefficient of restitution

%N ite governing equations in formof Az=b
%where z is a list of unknowns representing
% he particle velocities after the collision
%and the magni tude of the inpulse.

A= m 0 n2g 0 0 % conp of lin nom ba
0 nm O n2 0 % conp of lin nmom ba
-NnX -ny nx ny 0 % estitution equation
0 0 ng 0 - nX % npul se-monmentum for nR2, x conp
0 0 0 n2  -ny] % npul se-monentum for n2, y conp
b = [nl*vlbef (1) + nmR2*v2bef(1l) % conp of |in nom ba

mi*vlbef (2) + nmR2*v2bef (2)% conp of |in nom ba

-e*dot ((v2bef-vlbef),n)%estitution equation, note dot product
n2*v2bef (1) % npul se-nonentum for n2, x conp

n2*v2bef (2)] % npul se-nmonentum for nR2, y conp

%vat | ab command for sol ving sinmultaneous equations
%f form Az=b for z, where A and b are known.
z= A\b; % The greatest conmand in all of WMatl ab.

% ype out the solution (crudely).
vixaft vlyaft v2xaft v2yaft P

z
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% This is the output

>> ParticleCollision

A =
5.0000 0 8.0000 0 0
0 5.0000 0 8.0000 0
-0.7071 0.7071 0.7071 -0.7071 0
0 0 8.0000 0 -0.7071
0 0 0 8.0000 0.7071
b:
-6.0000
0
4.8083
-56.0000
0
ans =

vixaft vlyaft vZ2xaft v2yaft P

ans =
2.6769 7.3231 -2.4231 -4.5769 51.7820

>>

TE
NO From the output, we have

[vixaft viyaft]=[ 2.6769 7.3231]
[v2xaft v2yaft]=[-2.4231 -4.5769]

These agree with our previous results:
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