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What did we cover last week?




Momentum of a particle

Mass m . e
Particle momentum p:

y velocity v ——
p=myv

—> vector quantity with the same

direction as the particle velocity

m Dy

The Sl unit: kg . m/s

V] . — dﬁ
Second Newton’s law formulated in terms of momentum: Z F = a

“The net force on a particle is equal to the rate of change of the particle's

momentum”



Impulse and momentum
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Impulse — momentum theorem Average net force in time

_ interval (t,,t,)
J=p,-p

“The change in a particle's momentum during a time interval equals the impulse

I”

of the net force that acted on the particle during that time interva



Conservation of momentum

Newton’s third law for internal
forces acting within the system:

IEBonA=_|EAonB - zlfint=O

Net external force acting =
. 2. Fext
on the system:
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—X  of the system:
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l Conservation of momentum

. . dP ~
If only internal forces act on a system of particles: —=0 = P=const

dt

=Pa+Pp+

If net external force is non-zero: |— = F
dt Z ext




Collisions and conservation of momentum

— mB In collisions of all kinds, the initial and final

Q% ~=( B total momenta are equal:
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Elastic collisions: the initial and final kinetic energies are equal

1 > 1 > 1 > 1 2
—MpVpr + EmBVBl = EmAVAZ + EmBVBZ

Inelastic collisions: the kinetic energy after the collision is smaller than before

Completely inelastic collisions: after the collision, the colliding bodies have

the same velocity



Center of mass

The position of the center of mass (CM)
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e

total mass M of the system

Total momentum of the system = -

P=mV; + MyVy + MV + -+ = MV,

of particles 1, 2, 3, ...

T

CM velocity

Newton’s second law for the

T, - dP |
system of particles 1, 2, 3, ... ext ~ gt CM acceleration

“Motion of a system of particles or an extended body with the total mass M

can be represented by the motion of the center of mass of the system / body”




What will we cover today?




Lesson plan

1. Angular velocity and acceleration

2. Rotation with constant angular acceleration
3. Relating linear and angular kinematics

4. Energy in rotational motion

5. Parallel-axis theorem



