Physics 131

October 21, 2016

Physics 131 Prof. E. F. Redish

B Theme Music: Kenny Rogers

mCartoon:
Bill
Waterson
Calvin &

Hobbes

10/21/16

Every time two fools collide

Calyiv “HobbEs *=

e
N

“\C“OO! N é@

S HE PASSES QUT OF THE GALAXY) AS, \T 1S
TS, ON \SOOM

TN
OF COERING ONES MOUTH
SNEEZING TO DEFLECT THE
FROPULSION - >t

Physics 131

The Equation
of the Day

Momentum
Conservation

Py + Dy = Dy + Dy,
AﬁA — _AI_jB
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Foothold ideas:

Momentum
m We define the momentum of an object, A:

Pa=Mmyv,
m This is a way of defining
“the amount of motion” an object has.
m Our “delta” form of N2 becomes

. Av _
: : F=m,—*=m,d,
which we can rewrite as At
Fnet _ A(’/’/IA‘_;A) _ AﬁA
el = =
At At
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Foothold idea:
The Impulse-Momentum Theorem -~
~ Fnez
m Newton 2 a, = AAA
m Put in definition ofa  dV, _ FI “
dt m,
m Multipl by At =
WPy up by m,Av, = F“At
m Define Impulse ; net __ ponet
m Combine to get —
Impulse-Momentum Al_j =. 7 (L
Theorem for any A A
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Foothold idea:
Momentum Conservation: 1

m [f two objects, A and B, interact with each
other and with other (“external”) objects,
By the IM myAv, = (ﬁAm + ﬁB—m )At

m Adding: my AV, =(F" +F,_ ,)At

my AV, +my A, =| B+ By +(Fy L, + Fy L, ) |Ar

A(m,3, +m,v,)=F At
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Foothold idea:
Momentum Conservation: 2

B So: If two objects interact with each other )
in such a way that the external forces on the pair
cancel, then their momentum is conserved.

A(mAﬁA +m3173)= 0

i Sl =/

A
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Example: Recoil

B When an object at rest emits a part of itself,
in order to conserve momentum, it must go
back in the opposite direction.

B What forces are responsible for this motion?

(object goes backwards)
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