











































































































MAE 2030 LectureHtt 3 3 21

Today 117 collisions

ID collisions

collision interaction
short in time
ignore the details of Fct

primary interest in impulse

ftp.JFHIdt
ti

before
Va

Jb u n

Voi Nb
before collision

I t after collision

duringcollisioni 00 i
Ill

after collision Vat Nbt
O 0MotsNat

F n f dt p

t
L 12














































































































Collisional FBDs pit pit

Momentum

particle a EiF ma

f Maia

ftp.fdt mabi

apMaDVa

particle b EF moi

f _MbXb

D Mb Dvb

demo physical demo of particle collisions

DL 0

MaVa t MbVb

Conservation of Linear L constant

Momentum Maria 1MbVb














































































































Position Xa vs Xa
t

Xat Xa DX Ndt

assume Dt tt t is very
small

note V does not as Dt ft t O

Dx 0

Collision F a

Dv finite

Dt O

Dx 0

Problem Given Vi Vb Ma Mb
nm

Find Nat Vbt
3rdunknown P

2 unknowns

given

MaVa MaVa b A
1 eqn 2 unknowns no unique 5011ns

lotsofsolutions














































































































demo physical demo with collisions conservation
of momentum

Need info aboutmaterials
Tn

ex sticky collision
dead collision

plastic collision

7 Vat Nyt

t are 2 equs for Vat and Nbt

Vat Wbt MaVa tMbVb

Mat Mb

ex happy ball

conservation of energy

Et E

MaVa Zt MbVb
2
ImaNat t ImbVb
























skipping Nat Nbt Va Vy
algebra

vi Nb

interesting case
2 soins a boring Sol'n

no contact

Dva Dvb O

CH t f Vat Not

Everything in between

Vat Vbt e voi Vi

e coefficient of

0 see I
restitution

Allow passing through IEEE't



All ID collision problems

momentum system L Lt

Nava t MbVb MaNat tMbVb

impulse P Ma Ava MbDVB

restitution Nat Nbt e wa V 5

It

All probs are w this or that given or
unknown

method solve egris



Centerof mass G
Va Nb

q xa En Omb
1

Xb

Xg
Kama txb.my

L constant

Imat Mb

Ng Va Ma Nb Mb VG constant

Mat Mb


