General Physics |

Mechanics, optics, thermal dynamics, and other basic fundamental

things.
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l.ecture V : Rotation

Position  Displacement  Velocity Acceleration
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l.ecture V : Rotation
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Lecture V : Kinetic Energy of Rotation
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Lecture V : Rotation Inertia 7= ) mr?
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Lecture V : parallel-Axis 'Theorem
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l.ecture V : Rotat
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Lecture V : lorque

lorque 1s a ability to rotate the body
r=7X F = rl-sin¢ = rFcos6

Rotation axis Rotatién ax|s




Lecture V : Net lorque
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l.ecture V : Newton’s second law for rotation

Start from Newton’s second law: F net — ma
r, = ma,
F,r = ma,r

T = may = m(ar)r

T= 1o




Lecture V : Work and rotational kinetic energy
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Lecture V : Rolling
s = AOr

(a) Pure rotation (b) Pure translation (¢) Rolling motion
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com com B com

—
V= vcom

—>

V=="Vcom T Veom = 0




Lecture V : Kinetic Energy ot Rolling
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Lecture V : lorque & Angular momentum
[=FXTp
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Lecture V : lorque & Angular momentum
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I.ecture V : Conservation of Momentum

If no net external torque acts on the system :

d —F
—( [,)=0, L= constant
dt

Net angular momentum fl- at initial time

= net angular momentum Lf at later time

L, =L, (1solated system)




l.ecture VI : Gravitation

Inverse square law: point-source radiation into
three-dimensional space. INVERSE SQUARE LAW
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l.ecture V1 : Gravitation

Line source case Plane source case

as distance doubles

Focused Lig ht (ie, “light does not spread out”)

Light rays travel in parallel lines from source. -Density of light remains consistent

» / Conclusion:
-Same amount of light rays
hitting subject

Examples: -Light maintains density & intensity
. itt Is.
-Focused Parabolic Reflector as.' r.ave " .
-Lighting stays vibrant!

-Focused Fresnel Lens
-Theater Spot Light
-Laser Beam!
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l.ecture V1 : Gravitation

F=0.80N

J7F= 0.80 N

This 1s the pull on
particle 1 due to
particle 2.
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l.ecture V1 : Gravitation
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l.ecture V1 : Gravitation

Fy—ma, = m(—wR?)

mg ma, + m(—wR?)

Welght
Two forces act
on this crate.  § e
Gradational force __
The normal force | The net
IS upward. 4 force Is

: toward
Centripetal force

Crate T
RN the center.

So, the

crate's
The gravitational acceleration

force I1s downward. g IS too.




Lecture VI : Escape Speed

Two forces act
on this crate.

The normal force |T The net
IS upward. force Is
Crate T toward
N the center.

So, the

crate's
The gravitational acceleration

force Is downward. IS too.

Body Mass (kg) Radius (m) Escape Speed (km/s)

Ceres? 1.17 X 10% 3.8 X 10° 0.64
Earth’s moon* 7.36 X 10% 1.74 X 10° 2.38
Earth 5.98 X 104 6.37 X 10° 11.2
Jupiter 1.90 X 10 7.15 X 10’ 59.5
Sun 1.99 X 10°° 6.96 X 10° 618
Sirius B? 2 X 10% 1 X 107 5200
Neutron star¢ 2 X 103 1 X 104 2 X 10°




Lecture VI : Kepler’s laws

I. THE LAW OF ORBI'TS: All planets move 1n elliptical orbits, with the Sun at one

focus.

2. THE LAW OF AREAS: A line that connects a planet to the Sun sweeps out equal areas
in the plane of the planet’s orbit in equal time intervals; that 1s, the rate dA/dt at which 1t

sweeps out area A 18 constant.

3. The law ot periods: The square ot the period of any planet 1s proportional to the cube
of the semi-major axis of 1ts orbit.



Lecture VI : Kepler’s laws

I. THE LAW OF ORBI'TS: All planets move 1n elliptical orbits, with the Sun at one

focus.

The Sun is at
one of the two
focal points.




Lecture VI : Kepler’s laws

2. THE LAW OF AREAS: A line that connects a planet to the Sun sweeps out equal areas
in the plane ot the planet’s orbit in equal time 1ntervals; that 1s, the rate dA/dt at which 1t
sweeps out area A 1s constant.

The planet sweeps out
this area.




