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Classical Mechanics I (Spring 2026): Quiz #7

— [ open book and open note, but no cellphone or laptop, drop it off as you leave the class | —

Please write down your name and student ID in the top right corner. (0.0 pt: no paper found with
your name / 0.5 pt: paper found with your name and some answers / 1.0 pt: good answers)

1. Thornton & Marion, Problem 4-2.

2. Think of two (or more) examples of chaotic phenomena in the nature, in our society, or in the
Universe. Explain why you just called them “chaotic™.

High-speed camera
recording of a double
pendulum, movie repeats
every ~3 min (Wikipedia
commons)




van der Pol Oscillator
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vah der Pol Oscillator

[ NON i6 van_der_Pol.nb

In[14]:= Manipulnte[
ParametricPlot|
Evaluate[{x[t], v[t]} /.
Quiet @NDSolve [

{x'[t] =v[t],
v'[t] =u(1-x[t]?) v[t] -x[t],
x[0] =xvO[[1]],
v[0] ==xvO[[2]]},
{x[t], v[t]},
{t, 0, tt}, PrecisionGoa1»30]],

{t, 0, tt},

“ — 0.05 ImageSize -» {450, 450}, PlotRange - 4,
AxesLabel » {TraditionalForm[x[t]], TraditionalForm[v[t]] }] ¥

{{tt, 10, "time t"}, .1, 50, Appearance - "Labeled"},
{{u, 0.05, "parameter "}, 0, 2, 0.05, Appearance -» "Labeled"},

— “I|m|t C)’CIG” Of |r|~2 {{xv0, {1, 1}}, (-4, -4}, {4, 4}, Locator}]

time t 50.

parameter p 0.05

dx/dt

v(f)

Out[14]=

. Edited version of
| demonstrations.wolfram.com/
100% » | VanDerPolOscillator/



A Few Logistics Items
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Essential Skillsets For
Future Physicists & Astrophysicists

(on top of the strong physics/math background you will build)
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Essential Skillsets For (Astro)Physicists

® To become proficient and effective researchers while relying
less on guesswork as you navigate through the academia

Competent Researcher &

Oral Communication | B
Skills Physical Intuition

Solid

N

Research

Written Communication ’ ‘ Understanding in
Skills Computing Technology

L7
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Essential Skillsets For (Astro)Physicists

Competent Researcher

Oral Communication Skills

® How to present long and short talks

® How to answer questions

® How to make an elevator pitch

Written Communication Skills

® How to write papers and proceedings

e How to write referee reports

® How to respond to referee reports

Solid
Research

Physical Intuition

Understanding in
Computing Technology

%
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Term Project Paper
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Term Project Paper

® Explore how ideas and methods from classical mechanics play a
role in modern research or in everyday phenomena. Must approach
the topic creatively and incorporate your own original insights.

® Due: Before the class starts on Jun. 2nd
(10 page-limit including cover/reference; typewritten report okay)

Mandelbrot set | - ] . Wlustris Cé"qboration
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Supermassive BH at Milky Vay’s Center

® There is enough evidence and a consensus that black holes and
supermassive black holes (SMBHs) exist.

light days

Keck/UCLA
Galactic Center Group 1995-2012

Data from 1995-2012, Narayan & McClintock (2013) Schodel et al. (2002)



Forced Oscillation and Resonance

® 4 = W makes the velocity amplitude greatest. It also makes the
displacement amplitude (approximately) greatest.

|

Tacoma Narrows Bridge collapse (1940), www.youtube.com/watch?v=3mclp9QmCGs
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Abstract Art: Drip Painting

® Max Ernst (1891-1976)

Max Ernst

La Planete Affolée (1942) Young Man Intrigued by the Flight of
a Non-Euclidean Fly (1942, 1947)
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Term Project Paper

® Explore how ideas and methods from classical mechanics play a
role in modern research or in everyday phenomena. Must approach
the topic creatively and incorporate your own original insights.

® Due: Before the class starts on Jun. 2nd
(10 page-limit including cover/reference; typewritten report okay)

Grading guideline

® 0: no paper found with your name on it

® |: paper found with your name on it

® 2:some scribbles

® 3:reasonable problem & solution

® 4/5: unique, interesting problem & solution

® 6: reserved for those exceptional

Damper in Shanghai Tower (1000t, using oil damper + eddy currents), Wiki commons

www.jihoonkim.org



Term Project Paper

® Explore how ideas and methods from classical mechanics play a
role in modern research or in everyday phenomena. Must approach
the topic creatively and incorporate your own original insights.

® Due: Before the class starts on Jun. 2nd
(10 page-limit including cover/reference; typewritten report okay)

~BUSINESS I . . .
oINSIDER - R Grading guideline

® 0: no paper found with your name on it
® |: paper found with your name on it
® 2:some scribbles

® 3:reasonable problem & solution

® 4/5: unique, interesting problem & solution

® 6: reserved for those exceptional

youtube.com/watch?v=9DaEmvKWsEA
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Term Project Paper

® Explore how ideas and methods from classical mechanics play a
role in modern research or in everyday phenomena. Must approach
the topic creatively and incorporate your own original insights.

® Due: Before the class starts on Jun. 2nd
(10 page-limit including cover/reference; typewritten report okay)

rule 30)

T T m | mnjin [ |in mj=n |[an= . . .
L] Ll ’ ] ’ [ n ’ [ ’ [ ] Gl‘adlng gUIdellne

1 L L 1

R E ® 0: no paper found with your name on it
® |: paper found with your name on it
® 2:some scribbles

® 3:reasonable problem & solution

® 4/5: unique, interesting problem & solution

Cellular Automation,Wolfram Mathworld ® 6:reserved for those exceptional
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Term Project Paper

® Explore how ideas and methods from classical mechanics play a
role in modern research or in everyday phenomena. Must approach
the topic creatively and incorporate your own original insights.

® Due: Before the class starts on Jun. 2nd
(10 page-limit including cover/reference; typewritten report okay)

Grading guideline

® 0: no paper found with your name on it
® |: paper found with your name on it

® 2:some scribbles

® 3:reasonable problem & solution

mem nizo| [l SOXE 27| BNt 0HS 92| & ool S0IS7H? ® 4/5: unique, interesting problem & solution
o~

® 6: reserved for those exceptional
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In the first page, please write down
the total time you spent to prepare
your report!
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Student Honor Code




Student Honor Code

— NEWS CAREERS COMMENTARY JOURNALS v CovID-19 Scicrlcc

News Home All News Sciencelnsider News Features

HOME NEWS ALL NEWS AS SCIENTISTS EXPLORE AI-WRITTEN TEXT, JOURNALS HAMMER OUT POLICIES

NEWS  SCIENTIFIC COMMUNITY

As scientists explore Al-written text, journals

hammer out policies

Many ask authors to disclose use of ChatGPT and other generative artificial intelligence

22 FEB 2023 + 1:35PM -+ BY JEFFREY BRAINARD

One concern for journal managers is accuracy. If the software hasn’t been exposed to
enough training data to generate a correct response, it will often fabricate an answer,
computer scientists have found. In November, Meta took down the public interface for
Y Galactica, its scientist-specific large language model, just days after it was unveiled—
users had identified myriad factual errors in the generated text. And a 2022 preprint

SHARE:

in study of Sparrow, an information-seeking chatbot developed by a Google subsidiary,
found that up to 20% of its responses contained errors. Al text may also be biased
toward established scientific ideas and hypotheses contained in the content on which

[ the algorithms were trained. Journal editors also worry about ethics, suggesting
authors who use text generators are sometimes presenting the outputs as if they

@ wrote them—a transgression others have dubbed “aigiarism.”

R Many journals’ new policies require that authors disclose use of text-generating tools

and ban listing a large language model such as ChatGPT as a co-author, to underscore
the human author’s responsibility for ensuring the text’s accuracy. That is the case for
Nature and all Springer Nature journals, the JAMA Network, and groups that advise on
best practices in publishing, such as the Committee on Publication Ethics and the
World Association of Medical Editors. But at least one publisher has taken a tougher
line: The Science family of journals announced a complete ban on generated text last
month. The journals may loosen the policy in the future depending on what the
scientific community decides is acceptable use of the text generators, Editor-in-Chief

: Holden Thorp says. “It’s a lot easier to loosen our criteria than it is to tighten them.”
www.science.org



computer scientists have found. In November, Meta took down the public interface for
Galactica, its scientist-specific large language model, just days after it was unveiled—
users had identified myriad factual errors in the generated text. And a 2022 preprint
study of Sparrow, an information-seeking chatbot developed by a Google subsidiary,
found that up to 20% of its responses contained errors. Al text may also be biased
toward established scientific ideas and hypotheses contained in the content on which
the algorithms were trained. Journal editors also worry about ethics, suggesting
authors who use text generators are sometimes presenting the outputs as if they
wrote them—a transgression others have dubbed “aigiarism.”

Many journals’ new policies require that authors disclose use of text-generating tools

and ban listing a large language model such as ChatGPT as a co-author, to underscore

the human author’s responsibility for ensuring the text’s accuracy. That is the case for

Nature and all Springer Nature journals, the JAMA Network, and groups that advise on

best practices in publishing, such as the Committee on Publication Ethics and the
World Association of Medical Editors. But at least one publisher has taken a tougher
line: The Science family of journals announced a complete ban on generated text last
month. The journals may loosen the policy in the future depending on what the
scientific community decides is acceptable use of the text generators, Editor-in-Chief
Holden Thorp says. “It’s a lot easier to loosen our criteria than it is to tighten them.”

www.science.org



Al Policy + SNU Al Guideline

« 2 2o Z HESE 2E BHME(RH, X, B ZEe T 9 D4AD IS XMSHE Yalel X)) 4N
H AIE EBSIX 2D XA/MESL, DeXiet ZRE 0lF MMEZ HIEUCH Ols Mo SANol X 2
o} °|IA Al or2 Bk Mol
L o} BIWE ALDY e 9 Maeluc
=T ¥8 o cleh B Yol TR AR ZM R Yol 5 MM SMoz MHY AIE AIBR 4 U0, NS EF
<3 510 MEE AHEES 2 AAle| M2ES e AAlel of0j2 XAE0jo} BUCH £3 YA AIE X o of
* Tl o © BERE AIBE AT, AR £7Y, Y TEZE Q MN B S8 M Sol YAlsior stod, ol MEE 24
HE 7E 7S So| W2E RE Ho (2o NAMNES FUH 22 U XA MlE UxF A2 T Zolo)A USES oIx|shof
BHCh XAl MZUE Hlsl0l SE/He0| HX| UL Al MESS HESE S AR NAMES HUE Hez
a— ;{; ; gi-gdc% lof /8 et0| Hx 2L =82 MEste ste| MAME 9uHel by
A N ET 8BS
- o 71 20 of7|of PAIS|X| L AR M SUED Al 7l0lS2}21'(2025.01)8 FEEEHcH

= All assighments in this course (including homework, quizzes, term projects, and any other assighments designated by the
instructor) must be prepared and submitted without the use of generative Al, and the instructor and TAs will evaluate
them under this assumption. This policy is intended to ensure that students develop and demonstrate their own creative
problem-solving skills and critical thinking abilities, without reliance on generative Al tools.

= Generative Al may, however, be used for limited purposes, such as searching for and organizing materials necessary for
assignments. Even in such cases, all submitted work must be entirely the student’s own and written in the student’s own
words, reflecting the student’s independent thought process. If generative Al is used for any purpose during the
completion of an assighment, students must clearly disclose the name of the tool used, the prompts provided, and the
generated content. Students must also acknowledge that they bear full responsibility for any consequences arising from
such use, including the obligation to uphold academic integrity and to prevent copyright infringement. Submitting Al-
generated output without substantial revision or meaningful incorporation of the student’s own ideas may be considered
a violation of academic integrity.

= For matters not explicitly addressed here, the "SNU Al Guidelines" (January 2025) shall apply.




Term Project Paper Must Include:

® Your term paper must include:

|. Your own originality

2. (Optional) Appropriate use of computing or Al, for either
(a) a validated speed-up, or, (b) data-driven discovery
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® Your term paper must include:

|. Your own originality

2. (Optional) Appropriate use of computing or Al, for either
(a) a validated speed-up, or, (b) data-driven discovery

i) Do something original

Don't just summarize or repeat what others have done.

Your paper should include your own idea, analysis, or way of thinking about a problem.

& (Optional) Use computing or Al — but use it properly

You can use coding or Al tools, but only if they are used in a meaningful and responsible way.
There are two good ways to use them:

e (a) Validated speed-up
You use computing or Al to do something faster (e.g., calculations, simulations),
but you must check and understand the results yourself.
- Don't just trust the output—make sure it's correct.
e (b) Data-driven discovery
You use data, simulations, or Al to find patterns, insights, or new results,

and explain clearly how you got them.

© What this is really saying ChatGET:
a S

e Don't just copy or summarize = add your own thinking understanding of the

« Don'tjust use Al blindly - understand and verify what it does term paper guideline



Term Project Paper Must Include:

® Your term paper must include:

|. Your own originality

2. (Optional) Appropriate use of computing or Al, for either
(a) a validated speed-up, or, (b) data-driven discovery

Grading guideline

® 0: no paper found with your name on it

® |: paper found with your name on it

® 2:some scribbles

® 3: reasonable problem & solution

® 4/5: unique, interesting problem & solution

® 6: reserved for those exceptional

www.jihoonkim.org



Term Project Paper Must Include:

® Your term paper must include:

|. Your own originality

2. (Optional) Appropriate use of computing or Al, for either
(a) a validated speed-up, or, (b) data-driven discovery

USS Abraham Lincoln, Wikipedia commons

Grading guideline

® 0: no paper found with your name on it

® |: paper found with your name on it

® 2:some scribbles

® 3: reasonable problem & solution

® 4/5: unique, interesting problem & solution

® 6: reserved for those exceptional
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Term Project Paper Must Include:

® Your term paper must include:

|. Your own originality

2. (Optional) Appropriate use of computing or Al, for either
(a) a validated speed-up, or, (b) data-driven discovery
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Grading guideline

® 0: no paper found with your name on it

® |: paper found with your name on it

® 2:some scribbles

® 3:reasonable problem & solution

® 4/5: unique, interesting problem & solution

® 6: reserved for those exceptional

www.jihoonkim.org



Term Project: Topic & Progress Check!

® Post your topic (+ answer to “VWhat makes your project original?”)
and 2-page “progress report’ slides as images by 23:00 pm, Apr. 26
(Sun) on a shared Google doc:

https://docs.google.com/presentation/d/| Mac | w4-myQQ3n05BoOnyfAbkaqpHY | 20VirbdzBz|P4

o B Term Project Progress Check X + ® @ ® [ TermProject Progress Check X +
€ (¢ 23 docs.google.com/presentation/d/IMac1wd-myQQ3n05Bo0nyfAbkaqpHY120VirbdzBzJP4/edit?slide=id.g3b357fdec7b_0_0#sli C 23 docs.google.com/presentation/d/IMaciw4-myQQ3n05BoOnyfAbkaqpHY120VirbdzBzJP4/edit?slide... ¥ ¢ B O . Finish update :
Term Project Progress Check & B & D B - slideshow | ~ © share -~ 4 Term Project Progress Check % 0 &
i at s Sartalo y - Slidesh - Sh -
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https://docs.google.com/presentation/d/1Mac1w4-myQQ3n05BoOnyfAbkaqpHY120VirbdzBzJP4

Term Project: Topic & Progress Check!

® Post your topic (+ answer to “VWhat makes your project original?”)
and 2-page “progress report’ slides as images by 23:00 pm, Apr. 26
(Sun) on a shared Google doc:

https://docs.google.com/presentation/d/ | Mac|w4-myQQ3n05BoOnyfAbkagpHY |1 20VirbdzBz|P4

Extra credit guideline

LIGO Gravitational VWave Signals

e Signals from distant events that distorted the spacetime fabric.

e A new window to the Universe opened up in addition to the e Additional +2: awarded to 2-3 students

good old electromagnetic window.

who were voted the best by your peers,
and to 2-3 students who provided the
most useful feedback.
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https://docs.google.com/presentation/d/1Mac1w4-myQQ3n05BoOnyfAbkaqpHY120VirbdzBzJP4

Post the Slides And
Revise Them As Often As You VWant



