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Physics in Movies




4 Some Teaching Methods
1. Text: Quotations

m Famous scientists’ words of wisdom could deepen
the understanding of a subject.

We live In a society exquisitely
dependent on science and technology,
in which hardly anyone knows anything

about science and technology.
~ Carl Sagan (1934-96)




4 dome Teaching Methods
1. Text: Biographies

m Give brief accounts of achievements and amusing
anecdotes of physics giants.

m Help realize scientific developments.

Sir Isaac Newton (1642-17217)

English physicist and mathematician.
Isaac Newton was a contentious
genius who made extraordinary
strides In mathematics, optics,
mechanics and gravitational
attraction. He invented calculus,
explained the colors of the rainbow,
and realized that the same
gravitational force giving us weight
also controls the movements of the
Moon and planets.



4 Some Teaching Methods
1. Text: Wording

m Keep concise and clear—less is more.

From PHYS 1001 & PHYS 1005 lecture notes:

m Provide Chinese translation for important technical terms:
e.g., entropy ().



4 Some Teaching Methods
1. Text: Equations

m Physics speaks in mathematics.

m Equations / formulae are inevitable.
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4 dome Teaching Methods
2. Multimedia: Pictures

m Let pictures tell the stories.




4 dome Teaching Methods
2. Multimedia: Pictures




4 Some Teaching Methods
2. Multimedia: Pictures

m [llustrative figures help understand textual materials.

From publishers: Home-brewed:

Physics / 15t edition /

James S. Walker / 2014 / Pearson From PHYS 10085 lecture notes

(Schematic heat engine) (Parabolic trajectory of bombs)



4 dome Teaching Methods
2. Multimedia: Pictures

m Learn in a funny way with cartoons.

http://1.bp.blogspot.com/-yxInwiAfGTc/
JDulWHRDydI/AAAAAAAAALQ/
InOM4Uz3rs/s] X-Ray.j

® Original Artist
Reproduction rights obtainable from
www CartoonStack.com
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"Don't worry if you can't remember your age
grandad, we'll get you carbon dated!”

Scan from: Introducing Quantum Theory: A Graphic Guide to Science's
Most Puzzling Discovery / J.P. McEvoy & Oscar Zarate



4 dome Teaching Methods
2. Multimedia: Animation

. . o hd .
Help depicting dynamic processes Newton’s cradle

in action:

Volume
varying
with
pressure:

Operating
nuclear
reactor:



4 dome Teaching Methods
2. Multimedia: Simulation

m Study in an interactive way.

m Grasp abstract concepts in a lively way.

Motion of stars around a Real-time effects upon changing parameters:
suspected black hole:




4 Some Teaching Methods
2. Multimedia: Video & Audio

m Most effective in drawing students’ attention.

m Duration: < 2 minutes / clip.

Movies: TV programs:

utube.com h2v=2alM| W,

Star Wars Episode III—Revenge of the Sith (2005) ]apanesé-style tug-of-war

(Unnecessary banking of (Equal & opposite
starfighters in outer space) action & reaction)



4 dome Teaching Methods
2. Multimedia: Video & Audio

m [llustrate scientifically correct / incorrect concepits.

Cartoons: News:

http://www.youtube.com/watch?v=zzf3giLbIRU

TVB News at 6:30

Mr. Bean
(Van de Graaff electrostatic generator) [“Oxford’s” (4 /&) Laws
vs. Newton’s (4 1H) Laws]



4 Some Teaching Methods
2. Multimedia: Documentaries

m Present, in a leisurely way, historical background to
broaden understanding.

m Arranged prior to relevant lectures.

The Fabric of the
Cosmos—Quantum
Leap (2011) / Brian
Greene / NOVA

(Wave nature of
particles):



4 dome Teaching Methods
2. Multimedia: Apps

m Portable, fun and interactive.

Educational:

Games:

Solar Walk
(The solar system)

The Elements

(Atoms & molecules) Angry Birds

(Projectiles)



3. Demonstrations

m Physics is empirical in nature.

4 Some Teaching Methods |

m Simple tangible experiments help elucidate abstract

theories.
Swinging Atwood’s machine:

Which one will hit the floor first: the
heavier object (cup) or the lighter object
(battery)?

Demonstrating:
*= Conservation of Angular Momentum
* Conservation of Mechanical Energy




4 dome Teaching Methods
4. Nobel Prize & Shaw Prize

m Develop literacy in physical and technological innovations.

m Aware of impact of physics on society: economy, environment,
ethics, efc.




4 dome Teaching Methods

5. Non-textbook References
m The Web




4 Some Teaching Methods
5. Non-textbook References

m Popular science bestsellers

Excerpts:

ﬁhy we need to knowa
as accurately as possible?

... One reason is that this
could pose a problem for
future space flights,
especially journeys to the
stars...

. It would enable us to

determine more
accurately the future

positions of comets and

O ——— asteroids that might pose
whreat to Earth... /




4 dome Teaching Methods
5. Non-textbook References

® (Science) magazines

Scans of
Paper: » relevant
contents:
Screenshots
Digital: » of relevant
contents:





