
Announcements

- Midterm 1 happening soon , prepare for it. More details to follow
Ctoday or tomorrow)

- HW5 due Today
- HWG assigned today due next week.
- Hybrid Learning !



&Dynamics of systems ofParticles
Kinematics
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Consider a system ofn particles. A typical particle has

- mass Mi
- position rector with respect to 0 Si
* velocity vector vi=
* accelerationvector gi = dir=
- linear momentum Gi = mini P
-
angular momentum relative to some point P . # =Crip)X

* Kinetic
energy Ti=Mi.

i
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Total mass of the system of particles m=mi

= M , + mz + - - + Mn

Define the center of meals of system C to have position

Vector&mini weightedn
Vectors (average
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Idenuative of a sum is the sum of derivative
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5 Mixi = Muc



6i = Mivi

The linear momentum of a system is defined to be equal to
the sure of the linear moment of the constituents

&= mini = MV
i=1

G is also equalto the linear momentum of the center of

Mass C
.
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The angular momentum of a system of particles isthe sum of the

angular momenta of its constituents.

#
Pi
= (ri - rp) x Miv] angular momenture of particle i about ptp.
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where #=c)Mak=XM
deniation ↳

anguar momentum aboutthe CG.

#(riXMii : Positi vectora

some random pop .=me mir
I : position vector of
↳ : position rector of ca
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Kinetic Energy
The Kinetic energy of a system is defined to be equal to the sun of the

anticenergyco
In terms of the center of mass

②T = &M.+Mp(V(V
Denvahoi to get ② fromD.

T=mi*
=mil). t* 2

=>mi(vi)(mimilv
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Kinetics of a system of particles : Unear momentum.
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For each individual particle E
= Mia .

For the system ofparticlesmas
= mid

=
-

by definition.
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Being -our8=& &Hu system .
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