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Fisical...

Russia

Reuters in Moscow
Sun 20 Aug 2023 13.17 BST

f v >

Russia’s Luna-25 spacecraft crashes into
the moon

Craft spun into ‘unpredictable’ orbit before planned touchdown
could take place, Russia’s state space corporation says

©» Rocket booster with Luna-25 lunar lander blasts off at Vostochny Cosmodrome on 11 August.
Photograph: Roscosmos/Reuters

Russia’s first moon mission in 47 years failed when its Luna-25 spacecraft
spun out of control and crashed into the moon after a problem preparing for
pre-landing orbit, underscoring the post-Soviet decline of a once mighty
space programme.

https://youtu.be/V6J73gMVif4




Info e Equipe

Duvidas use o HOTLINE: crmiranda@usp.br
Assunto: CCM2023

WhatsApp: https://chat.whatsapp.com/

Caetano R. Miranda
crmiranda@usp.br

Espaco-Tempo:

14:00 — 15:45
J Sala CCM
( ) ( )
Entregas: Moodle
Victor van Driel
vicvandriel@usp.br https://ledisciplinas.usp.br/course/view.php?id=114663
Todas as duvidas serdo comentadas no inicio das aulas. 4

Sessdes a combinar com o monitor


mailto:crmiranda@usp.br
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PAIXAO PELA FISICA




O que ¢ Fisica para voceé ?

Indique trés palavras que

A > he -
voce identifica com a Fisica: GO TO

menti.com
ENTER THE CODE

3900672

2.0

https://www.menti.com/alnik1x7awmn
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Do sonho de Laplace ...

Uma inteligéncia que pode, a qualquer momento,
compreender todas as forcas pelas quais a natureza e
animada e as respectivas posicoes dos seres que O
compdoem, e alem disso, se essa inteligéncia fosse
abrangente o suficiente para submeter esses dados a
analise, abrangeria nessa formula ambos os movimentos
dos maiores corpos no universo e aqueles dos atomos mais
leves: para ele nada seria ser incerto, e o futuro, assim
como 0 passado, seria presente aos seus olhos. A mente
humana nos oferece, na perfeicao que deu a astronomia,

um esboco ténue dessa inteligéncia.

P. S. de Laplace. Oeuvres Completes de Laplace. Thiorie Analytique des ProbabiliUs, volume VII. Gauthier-Villars, Paris, France, third edition, 1820.
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Visita ao Sirius — Agendar
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Carl Wieman is a professor of physics and of

A arte de resolver problemas

Carl Wieman

através da Fisica

All scientists and engineers solve research
problems by calling on relevant knowledge to
make a series of common, critical decisions.

Ll A .| TR y 1] L i 1 T
HE NATURE OF PHYSICS PROBLEM-SOLVING

Balorar are 29 otz of questions that students and physicists nesd 1o ask thamsehses during tha resaarch procass. The anseors at

aach step allows themn bo maka the 29 decskons naeded bo solva a physkes preblem. [Adapted from refaranca 3.3

B, SELECTIOM AMD PLAMMIMG

1. what Is iImportant in the fsld? Where s the fisld heading?
#ra them advancas intha field that open nes possibil HlesT
2. Ao there opportunities that e the physkclts aspertise?
#ra them gaps in the figld that need solving or opportuniies
#a challonge the stabus quo and gQuestion assaomptons in the
fimld? Glven oxparts”capabilitios, ame there opportunites par-
wicularly acoessible o tham?

=2, What are the goaks, dasign criada, or requiremsnts of the
problem solution? Wwhat & the scope of the problam® wiat
willl be the criteria omn which the sobation Is evaluated ?

A, what are the Importamt ursderksing featuros or concapes
that apply? Which avallablo irformation Is relesant to soching
the prob and why? To bettar identify the Important infor-
rmabon, creaks a sukabls repraseraation of tore Keas.

5. which predictive framaworks should be wmsd T Decide on
the approprizte level of mechansm and strochurs that the
frameveork needs bo ba most wssful for the problemn at hamd.

. How can tha prebdem be namowed? Fomadate spedfic
quasiicns and Fypothesas 1o make the problen meors
tractable

F. what are redated peoblems or waork that Fave bean seon
bafore® what aspects of thair probdlem-solving process. and
sodutions might be usaful?

B what are some potsntial sabastions? [This dedsikan Is based
o expanenca and the results of deckions 2 and 4.

. Is tha problam plausibly sobalbla? s the solubicn warth pur-
suing ghven tha difficukies, constraints, isks, and uncartalniies?

Darisions 10-15 establish the spocfics needod to solva
tha probdsmn.

1@, what approximations or simplifications are appropriate?
T1T1.How can the rescarch preblem ba decompsssad Inko
wbpmblems? Subproblems are Independanty sohabls
plocas with thor cwn subgoals.

1 2. which areas of a problern are particularky diffiodt or un-
certain im the solvimg procass? wWhat are acceptables levals of
wncar ainty with which to proceed at vanous stages?

13 what Information Is reeded to sobve the probleam? Wiat
approach will ba suificient to test and distinguish bsteoen
potentlal sobatkons?

T14&.which among the many compating considerators
shoedld be priorfized? Considestions oould inchode tha fiol-
losding: "What are the most Important or most difficale? wWhat
ama the tms, matarals, and cost constrainks?T

1 5. How can necassary infomation be obtained? Options
Iinduds dasigning and conducting expan ments, making ob-
sarsations, talking to exparts, consuling the Inemture, par-
forming caloulations, bul ding models, and wsing siredations.
Flars aleo Imsclve setting milestorss ard mstrics for evaluat-
Ing progress and coreddaring possble aksrnathve oubcomes
and paths that mary 2rise during the problem-salkding procsess.

B. AMALYSIS AND COMNCLUSIONMS

1 &. which calculations: and data analysis should b= dome®
How should they be camied aut?

1 7. what kthe bastway o raprsent and crganizo avalable
Informzbion bo prosds clantty and insights?

1 8. 15 informationvwald, mlable, and bellkesabla? 15 thertor-
pretation unbiasedT

1%. How doss Inforrmabon compare with predictions? As
naw Information Is collkectod, how doss It compana with ex-
pecied results based on the predicttea framevsark?

0. IFa result s dfzrant from expacted, how should ena Fel-
low up? Doas a pobantial anomaly fit within the accepiable
ranga of predictive framesnrks, gvan ther imitations and
unidiarlying assamptions and approdmabions?

21 . what are appropriate, justifiable corclusions based on
the datar

23, what Is the best selution from the candidate solutions?
To namos down fhe list, deckds which of thosa soboilons ars
coraistant with all availzbla Informasion, and which can b
rejecbsd. Dalamminag what efremants nessd bo bs mads b
the andidafs solutions. For $hie dedsion, which should b
made mepeatsdly throughcan the problemesclving procass,
the candidato list nesd not be namowsd down 10 2 singke
sclution.

A3 &me previces dechdons about simplScatons and pradic-
trs frameweor ks stll approprizts In light of naw Informaton?
Doas the chosen predictve framesork need 1o be modified?
2. 15 tha physidsts relevant knowledga and tha curment In-
fermation thay have sufficlemt? 15 more Informatcn reeded,
ard f =0, what Is E? Doas soma Information need io b
warfiad?

A5. How wol Iz the problam-sching 2pproach working?
Doas It need o be modified? & physkcist should reflect on
thair strategey by cuwzluating prograss toward the solution and
poasibly ravising ther goals.

2. How good Is the chosan solution? After salecting ore
from tha candidata solutons and reflecting on It, doas it maks
sanse and pass discipine-specfic tests for solutions o the
problemnt How might = fallr

Dacislons 27-29 ara sboart the signifcancs of tha werk
aned heow to communicate tha results.

AT . what are the broader iImplicasions of the reaulis? Crear
wihat range of conbaxs doss tha sclution apply? What ous-
standing problems in the fisld misght It sokse?¥What rovel pro-
dictions can it enable™ Howe amd wivy might tha soluton ba
soem as Interasing toa broader communiby?

28. wheo s the audiercs for the work? 'What ame the audl-
anca’s Important chamctenstios?

9. what 15 the beat way 1o presant the work bo Fave i un-
darstood and to hava Iz comectnass and Importanca apprac-
ated? How can acompsling story be madae of the work?

50 FEYERCE TODAY | SEPFTEMBER 2022

Select topic
Determine and set goals
implications and (3)
communications
(3)

Interpret

information and
choose solutions
(7)

14



A arte de resolver problemas através da Fisica

The primary characteristic of a successful physicist is being
a good problem solver. Real physics problems are those pur-
sued in research. Solving such problems involves a far more
complex set of mental processes than are needed for even the
most difficult textbook problem._ Unlike real problems, textbook

problems provide all the information needed and have a single
well-defined path to a solution.

15



“Hard” and “Soft” habilidades

In addition to the decisions, which were our focus, the ex-
perts volunteered common areas of general skills they saw as
important elements of expertise in their fields.

Stay up to date in the field by learning relevant new knowl-
edge, ideas, and technology from literature, conferences, and
colleagues.

Develop intuition and experience to improve problem-
solving.

Enhance interpersonal and teamwork skills — for example,
how to navigate collaborations, manage a team, and strengthen
communication —particularly as they apply in the context of
the different problem-solving processes.

Improve one’s efficiency by practicing time management,
including learning to complete certain common tasks efficiently
and accurately.

Cultivate an attitude, or motivation, which includes per-
severing in the task despite obstacles, dealing with stress, and
having confidence in decisions.

16
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Simulacros e Simulac¢ao

Extraido do filme — Matrix (1999)



https://pt.wikipedia.org/wiki/Jean_Baudrillard
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Simulacros e S

Simulacao tornou-se uma forma de experimentacdao em um universo de teorias — Gary Flake (The computational

Beauty of Nature — MIT press)



Seria possivel simular o universo em um computador ?
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Wolfram

Até que ponto a fisica pode nos aproximar de uma
compreensao verdadeiramente fundamental do mundo?

THE WOLFRAM

P H YS I C s Project Announcement . The Backstory Visual Summary
0 - Materials & Technical Sofaare ook

ct to Find the
[ Theory of Phy

Technical Introduction
Documents

Registry of Notable Universe

e visual Gallery Project Q&A

UPCOMING LIVESTREAMS

o Physics Profect Working Material Archives Education & Collaboration Opportunities

Livestream Archives Discussion Forum
Scrapbook How You Can Help

Coming soon... the book of the project Contact

https://www.wolframphysics.org/

M Inbox (1170 X | M Caixadeer X | TR Comeiozfn X | @ Curso:a300 X | @ Timor Online X | W Simulac X | G matixAND x| TV x  + o

€ C 0 (®nNs iptv.usp.br/portal/struts/video.action jsessionid = SEFCIDIDIBDSERII5131DBBEISIFCCO07idItem = 39269&idVideoVersion=47124 w“ @ » Q@

galeria Palestra do Dr. Stephen Wolfram: "Computational Intelligence and the...

mato Mol «) Gostel | @ Downioad | # Re ® ncorporar @ Denunciar | %

compartithar- &= 3 Nessa primeira visita a USP. Stephen Wolfram apresenta as inumeras aplicaces da

M © Type here to search o Hi "

316PM
8/20/2020
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ssal graph

Multiway causal graph

cousal connectians
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gth paradigm:
(Big) data
driven science
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enargy o system Dy system

Predictive analytics
Clustering
Relationship mining
Anomaly detection

Density Functional
Laws of Theory,
Thermodynamics Molecular Dynamics
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O PAPEL SOCIAL DA FISICA

Em colaboracao com: Dindara S. Galvao, Guilherme S. Santos, Gustavo Chagas, Raissa S. Borges, Renata
Biazzi, Suryendrani Baptistuta, Teresa D. Lanna




O privilégio de ser um(a) Fisico(a)

The Privilege of Being a Physicist

Desafios globais

Permeia todos os meios de producéao
Aléem das fronteiras e Percepcao Publica
Ensino (experimentacdes)

“Por causa da posicao central da ciéncia em nossa civilizacédo, os fisicos
deveriam estar profundamente preocupados com o envolvimento da
ciéncia nos assuntos culturais e politicos globais.”

Victor F. Weisskopf

24

Physics Today 56, 2, 48 (2003); https://doi.org/10.1063/1.1564349



https://doi.org/10.1063/1.1564349

Principais problemas da humanidade nos proximos 50
anos (... em 2003)

1. ENERGIA

2. AGUA LIMPA

3. ALIMENTOS

4. MEIO AMBIENTE

5. POBREZA

6. TERRORISMO E GUERRA
7. DOENCA

8. EDUCACAO

9. DEMOCRACIA

10. POPULACAO

"We have to learn to think in a new way." (Russel-Einstein Manifesto, July 9, 1955, London) >



https://pugwash.org/1955/07/09/statement-manifesto/

Objetivos de desenvolvimento sustentavel
(Agenda das Nacoes Unidas em 2015 para 2030)

W, € DE DESENVOLVIMENTO

V. SUSTENTAVEL

ERRADICACAD n) FOMEZERD SADDEE EDUCAGAODE IGUALDADE AGUA POTAVEL
DA POBREZA £ EAGH | BEN-ESTAR QUALIDADE DE GENERD

Tl

TRABALHO DECENTE 9 INDOSTRIA, INOVAGAD 10 REDUCAD DAS

ECRESCIMENTO EINFRAESTRUTURA DESIGUALDADES
ECONOMICO

o4

1 AGAOCONTRA A PAZ JUSTIGAE 17 PARCERIAS EMEIOS

INSTITUIGOES
MUDANGA GLOBAL EFICAZES DEIMPLEMENTAGAD

ks

oy
OBJETIVOS GLOBAIS
prao Desrvctimonto Sustsibel

Os Objetivos de Desenvolvimento Sustentavel s&o uma chamada universal a acao para erradicar a
pobreza, proteger o planeta e melhorar a vida e as perspectivas de todos, em todos os lugares.




Da atualidade. Quem mais se alinha com suas aspiracoes ?

Elon Musk "'Q Empreendedor Brian May — 4 \ Pop-star
| & ) . N ’ X The Queen
. = Y e

O R
il
&

Syukuro Klaus Giorgio
Manabe Hasselmann Parisi

Roaer Penrose Reinhard Genzel Andrea Ghez

Lider do mundo livre |

Lider supremo



Nanopetro

Simulacao Aplicada em Materiais: Propriedades Atomisticas

- -
i . | . ,,,

Cientistas utilizam
realidade virtual para
criar novos materiais

Cientistas utilizam
realidade virtual

para criar novos materiais




Simulagdes moleculares e Jogos

Para fornecer uma experiéncia imersiva em nanoescala:
Desenvolver e integrar simulagcoes moleculares e ferramentas de jogos para VR

b

Quantum Mechanics

First principles methods

]

Thermodynamics & Kinetics
Molecular Dynamics

Quantum
Expresso
RevPBE + vdW

DFT + vdW
NMR, AFM,XAS

Lammps
Charmm

,,,,,,,,
-----------------
»»»»»»»

Big Data and
Machine Learning

Clayff

own polarazibi® potentials

Fed for Mesoscale modeling

& experimental comparison

Lattice Boltzmann
Explicit Forcing LBM

More
Taxila efficient ?




MARIIAS: Transformando Realidades Através de
Tecnologias Imersivas na Educagao

Plataforma para recursos de aprendizado inclusivos e interativos

META: Promover, incentivar e apoiar estudantes de baixa renda e,
principalmente, mulheres e meninas em C & T.

Experiéncias perceptivas e tecnologias emergentes usando:
1) Realidade virtual e sonificacao
2) Experiéncias imersivas e inclusivas de baixo custo

3 (‘%
b N
f
.

*(Metodologias de Aprendizagem e Recursos de Interacao Inclusivos em Ambientes de Simulacao)



Novas maneiras de “ver”, “ser” e “interagir”
Realidade Virtual, Sonificacao ik - et 525
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Artecomciéncia: percepcao publica,
comunicag¢ao cientifica e processos criativos

1) Estimular a comunidade da Fisica na producao de

conteudo para comunicacao cientifica

2) IntersecOes em arte e ciéncia

. L /f )
Setenc® (oOmmunication /ﬂ*

40 C2 |
/o ® .
¥ ©6 ‘o Q\T (J?B‘
L0 ¢ N 2
\'/ ey L\\\:
G A :zI -t
S fs” A enciclopédia livre
ciEntl

https://guides.library.upenn.edu/c.php?g=490107 ] . .
https://www.instagram.com/artecomciencia_usp/ 32



ESTRATEGIAS ENSINO-APRENDIZAGEM
RECURSOS E AVALIACAO

33



Apresentacao do curso — segundo o “Jupiter”

\\ . A . . .
Apresentar aos alunos conceitos da Mecanica. Formular as Leis Fundamentais da

Mecanica. Apresentar a relacao entre o conceito de simetria e leis de conservacao.
Estudar interacoes especificas, como a interacao gravitacional. Estudar rotacoes e

referenciais nao-inerciais.”
Os estudantes aprovados na disciplina deverao ser capazes de formular, entender,

equacionar e resolver problemas fisicos relativos aos tdpicos acima.

MECHANICS




Fisical - CCM

* Metodo: FenOmeno Fisico - Formalismo - Aplicacao
Demonstracao e discussao do fendmeno fisico
Modelo tedrico
Aplicacoes no cotidiano (Fixacao — Listas de exercicios)
Experimentacoes imersivas e ludicas
Estratégias ensino-aprendizagem

» Organizacgao: Experiéncias + Fundamentos + Discussoes

» Avaliacdo: 0.2*P1 + 0.3*P2 + 0.5*(Média_Entregas)




Bibliografia

H. Moysés
Nussenzveig

1 Mecanica
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Introduction to

CLASSICAL
MECHANICS

With Problems and Solutions

DAVID MORIN

ROBERT L. JAFFE
WASHINGTON TAYLOR

THINGS
WORK 1he Physics

of Everyday Life

Louis A. Bloomfield

THE PHYSIGS OF
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A beleza da Fisica por Berenice Abbott

¢ ¢ caffy -
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C

“a friendly interpreter between science and the layman,”
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Segundo Cae: “a Fisica por Christopher Nolan”

“O objetivo prioritario da disciplina € maravilhar-se
Fisica em nosso dia-dia e alem dele”

LEONARDO DICAPRIO ‘ _ - *“"‘".\.ﬁ,-\

= CILLIAN EMILY MATT ROBERT
WATANADE CORDONAEWITT COTLLARD SALE MARDY MUSSHT BORENIER ' CANG MURPHY / BLUNT \DAMON DOWNEY JR.

SUA HENTE € A CENA DO

AFfFiLm By CHRISTOPHER NOLAN

BATMAM - O CAVALEING DAN TREVAN

sHOT wiTH IIMAX FILM CAMERAS

com a

IN THEATRES AND IMAX

NOVEMBER 7
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Novas e velhas formas
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Novas e velhas formas
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o Uy Juo Rl X 55T ; . . R 3 7 )a-tm:-«.o.‘-'r‘-l-»..

e Aotaged 7, W 3 1= 25 CpabClong w Ul
22 \ Gt Chavgur i e 2* L

EXTENDED REALITY 40



Novas e velhas formas

S. Chandrasekbhar
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Sala Invertida - The Feynman Lectures on Physics

&« =2 O ()  https://www.youtube.com/watch?v=-UFr1X0prbo

M Quantum Mechanic.. 7] Dell W Wiley: Atomistic Co... & = NANOLEI-Llawand.. () INSTITUTODEFISIC.. 2% 2015 Offshore Tech...

= ©Youlube Pesquisar
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Feynman's Lectures on Physics - The Law of Gravitation

(3 se
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ITINERARIO: PROGRAMACAO E DINAMICA
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Cronograma

DATA| aula n® | Segundas (14:00h - 15:45h) - Sala Turma 33 DATA| aula n° Quartas (14:00h - 15:45h) - Sala Turma 33 DATA| aula n® Quintas (14:00h - 15:45h) - Sala Turma 33
21/08 1 Apresentacéo do Curso 23/08 2 Experimentacdo 1 - Escalas 24/08 3 Escalas

28/08 4 Experimentacédo 2 - Mov. em 1D 30/08 5 Mov. em 1D 31/08 6 Mov. em 1D

04/09 06/08 07/09 SEMANA TRABALHO

11/09 7 Experimentagéo 3 - Angry Birds 13/09 8 Mov. em 2D e 3D 14/09 9 Mov.em 2D e 3D

18/08 10 Experimentaco 4a - Dindmica 20/09 11 Principios da Dinamica - Leis de Newton 21/09 12 Principios da Dindmica - Leis de Newton
25/09 13 Experimentaco 4b - Principia 27/09 14 Principios da Dindmica - Leis de Newton 28/09 15 Revisdo - P1 - Check point - Projeto
02/10 PROVA | 04/10 16 Experimentacdo 5 - Energia e Trabalho 0510 17 Energia e Trabalho

09/10 18 Energia e Trabalho 11/10 19 Energia e Trabalho 12/10 FERIADO - N. S. Aparecida

16/10 20 Experimentac8o 6 - Fisica dos Desenhos Animados 18/10 21 Simetria e Conservacio 19/10 22 Simetria e Conservacio

23/10 23 Experimentagéo 7 - Colistes 25/10 24 Colistes 26/10 25 Colistes

30/10 26 Experimentacfo 8 - VR / Sonificac8o 01/11 27 Forcas de Interac8o - Sala Invertida 02/11 FERIADO - FINADOS

06/11 28 Forcas de Interac8o 08/M11 28 Revis8o - P2 - Check point - Projeto 09/11 PROVA I

13/11 15/11 16/11 SEMANA TRABALHO

20/11 FERIADO - Consciéncia Negra 22/11 30 Experimentacdo 9 - Aprendizado de Maquina 23/11 31 Rota¢do e Momento Angular

2711 32 Fisica dos Esportes e Parques de Diversdo 29/11 33 Rotagdo e Momento Angular 30/11 34 Experimentacao 10 - Danca e Robdtica
04/12 35 Forcas Inerciais 08/12 36 Forcas Inerciais 07/12 37 Check point - Projeto

1112 PROJETOS 13/12 PROJETOS 14/12 VISTA

18/12 PROVA - SUB - VISTA 2012 VISTA 21112

ENTREGA 1

ENTREGA 2

ENTREGA 3

ENTREGA 4
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Cronograma

Agosto / Setembro / Outubro / Novembro / Dezembro

Cinematica

Momento Angular
Corpos Rigidos

Projeto

ENTREGA 1 -17/09 ENTREGA 2 — 22/10 ENTREGA 3 - 26/11 ENTREGA 4 — 13/12

PROVA | - 02/10 PROVA Il - 09/11
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Experiéncia 1 - Escalas

Guerra de Papel

Material:
Folhas A4, Jornal ou Caderno

46



Tempo
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Experiéncia 2 — Movimento 1D

Fisica do movimento




*Experiéncia 3 — Movimento 2D & 3D

Angry birds

(

M , PRIV R OSNIPNSY /1 / | A « . I\ AL PN DN A N A« INIPAS AL TN
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*Experiéncia 4 — Principios da dinamica

Principia Trivia e Encenagao

8. Chandrasekhbar
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De sala de aula a Wikipédia

Quanto conhecimento previo voceé realmente precisa para
explicar um conceito/fendbmeno em fisica?

% C o

N

WIKIPEDIA

A enciclopédia livre

1) Compartilhe seu conceito 3) Identifiquem qual o 5) Revise a versao em
favorito com o grupo conceito fisico central portugués desse conceito

4) O que temos na na Wikipedia.
2) Escolham a mais Wikipédia sobre esse

“‘Interessante” conceito ?

51



Experiéncia 5 - Energia

Objetivos de desenvolvimento sustentavel
(Agenda das Nacoes Unidas em 2015 para 2030)

g@ yOBJETIV:.3S SUSTENTAVEL
S

17 OBJETIVOS PARA TRANSFORMAR NOSSO MUNDO

ERRADICACAD FOME ZERD SAODEE EDUCACAODE
DA POBREZA

Tdd:l

IGUALDADE AGUA POTAVEL

BEM-ESTAR QUALIDADE DE GENERO

TRABALHO DECENTE 9 INDOSTRIA, INOVACAD 10 REDUCAO DAS
Egﬁg%gﬂﬂ EINFRAESTRUTURA DESIGUALDADES

ACAO CONTRA A PAZ JUSTICAE
1 MUDANCA GLOBAL n(urf&rzutnsctlzs 1/

PARCERIAS EMEIOS
DE IMPLEMENTACAD

Os Objetivos de Desenvolvimento Sustentavel sGdo uma chamada universal a acgo para erradicar a -,
pobreza, proteger o planeta e melhorar a vida e as perspectivas de todos, em todos os lugares



*Experiéncia 6 — Simetria & leis de conservacao

Fisica dos Desenhos Animados e Super-herois

SESSAO
CINEMA

WONDER WOMAN - Rise of the Warrior [Official Final Trailer]

> Pl o) —@ 0:28/2:42

-
™y
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Experiéncia 6 — Simetria & leis de conservagao




Experiéncia 6 — Simetria & leis de conservagao




Experiéncia 7 - Colisoes

Fisica da Sinuca




Experiéncia 8 — Interagoes especificas
Interagcoes atdmicas & gravidade

VR e Sonificacao

%ﬂ’ _| Sonification L o
E SIgesE .a Creative D-Space

. interactions (optional)

BN I AR TN TR T e e e

Informacoes

Banco de sons




*Experiéncia 9 — Dinamica de corpos rigidos

As maquinas podem nos ensinar fisica ?
Podemos aprender fisica com as maquinas ?

https://doi.org/10.1590/1806-9126-RBEF-2022-0214

Métricas

0.014
0.014
0.014

N

1 1 1 1 1

1
&

& FE K L&

Algoritmos de Regressao

Aprendizado de Mdaquina

Modelo Fisico

S
o

o
N
1 T

Velocidade Média Predita (m/s)

0.8
- (c)

Velocidade Média
Experimental (m/s)

Velocidade Média
Experimental (m/s)

: 0.8
o '@0 (d) %
o ‘©0 1
) So ©
’:"‘, ® // 1
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,/’ OOO) T
P 8¢
/0BG
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/é%(g go’ —10.4
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B
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K & Ypred /7 O Ypred
O.%@ll ! 1 | 1 1 z: ! 1 1 Qm ! 1 1 1 1 L z: ! ! f g2
», 0.4 0.6 0.8 0.2 0.4 0.6 0.
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Experiéncia 10 — Rotacao & Momento Angular

Dancga e robotica
Fisica dos Parques de Diversao

59



PROVAS
P1-02/10
P2 -09/11

Coeréncia & Consisténcia:

2 Questoes das listas sugeridas
1 Questao conceitual ou articulada com o projeto
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PROJETO
14 & 15/12

APRENDIZAGEM

BASEADA EM
PROJETOS

INOVAGAO E ALUNO TEM
ORIGNALIDADE VOE E ESCOLHA

ESPIRITO DE REVISAO E

SOBRE O
DO ALUKO PROCESSO

PRINCIPAIS
CONHECIMENTOS E
HABILIDADES NO

SECULO 21

TER UM

Pm“'—‘““‘i APRESENTAGAO
OU GUESTAC DE PROJETO

DESAFIADORA PARAO PUBLICO
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*Missao — CCM1 — Aplicar conceitos/fendomenos de
Fisica 1 na exploragao de Exoplanetas ...

Escolha do formato:

a) Todos irao ao mesmo planeta
(divisoes)

b) 6 missoes para distintos planetas




Potentially Habitable Exoplanets &P

Sorted by Distance from Earth

-
/ -
5 -
'

)

€ € & e
” \ :','.r - |$;t Ex o

(4.2 ly] (11 ly] (12 ly] (12 ly] (12 ly] (12 ly]
Proxima Cen b Ross 128 b 6J 1061 ¢ 6J 1061 d 6J273b Teegarden's Star ¢
:E'- .-’2[':'-/, 0T E P
'? t‘,,"f \ w .'_
o - '\x/ 3 . -
[12 ly] [16 ly] (16 ly] (24 1y] [24 ly] (41 y]
Teegarden's Star b 6J1002 b 6J 1002 ¢ 6J667Ce 6J 667 C f TRAPPIST-1 d
& 3 ¥ % ﬂ@ @3
1: ‘ﬁ @ :g ; e L Sl
[41 ly] (41 ly] (41 ly] (102 ly] (106 ly] (217 ly]
TRAPPIST-1e TRAPPIST-1 f TRAPPIST-1 g T01-700 d LP 830-9 ¢ K2-72e
¢ € ¢ @ @ €
¥ .
[301 ly] (545 ly] (579 ly] (866 ly] [981 ly] (1194 ly]

Kepler-1649 ¢ Kepler-296 e Kepler-186 f Kepler-1229 b Kepler-62 f Kepler-442 b

Artistic representations. Earth, Mars, Jupiter, and Neptune for scale. Distance from Earth in light years (ly) is between brackets. CREDIT: PHL @ UPR Arecibo (phl.upr.edu) Jan 5, 2023



PHL @ UPR Arecibo - The Habitable Exoplanets Catalog

Projeto

Conservative Sample of Potentially Habitable Exoplanets

This is a list of the exoplanets that are more likely to have a rocky composition and support surface liquid water (i.e., 0.5 < Planet Radius = 1.6 Earth radii or 0.7 < Planet Minimum

Mass = 3 Earth masses). They are represented artistically in the top image.

S ey e e e veee
001. Teegarden's Star b M-Warm Terran =1.05 ~1.02 1.15 ~ 298 4.9 12 0.95
002. TOI-700 d M-Warm Terran ~ 1.57 1.14 0.87 ~ 278 37.4 101 0.93
003. Kepler-1649 ¢ M-Warm Terran ~1.20 1.06 1.23 ~ 303 19.5 301 0.92
004. TRAPPIST-1 d M-Warm Subterran 0.39 0.78 1.12 ~ 296 4.0 41 0.91
005. LP 890-9 ¢ (N) M-Warm Terran — 1.37 0.91 ~ 281 8.5 106 0.89
006. Proxima Cen b M-Warm Terran = 1.27 ~1.08 0.70 ~ 257 11.2 4.2 0.87
007. K2-72 e M-Warm Terran ~2.21 1.29 1.30 ~ 307 24.2 217 0.87
008. GJ 1002 b (N) M-Warm Terran =1.08 ~1.03 0.67 ~ 261 10.3 16 0.86
009. GJ 1061 d M-Warm Terran = 1.64 ~1.15 0.69 ~ 247 13.0 12 0.86
010. GJ 1061 ¢ M-Warm Terran =1.74 ~1.18 1.45 ~ 311 6.7 12 0.86
011. Ross 128 b M-Warm Terran = 1.40 ~1.11 1.48 ~ 317 9.9 11 0.86
012. GJ 273 b M-Warm Terran = 2.89 ~1.51 1.06 ~ 292 18.6 12 0.85
013. Kepler-296 e M-Warm Terran ~ 2.96 1.52 1.00 ~ 282 34.1 544 0.85
014. TRAPPIST-1 e M-Warm Terran 0.69 0.92 0.65 ~ 258 6.1 41 0.85
015. Kepler-442 b K-Warm Terran ~ 2.36 1.35 0.70 ~ 263 112.3 1193 0.84
016. GJ 667 C f M-Warm Terran = 2.54 ~ 1.45 0.56 ~ 249 39.0 24 0.76
017. Kepler-62 f K-Warm Terran — 1.41 0.41 ~ 230 267.3 981 0.68
018. TRAPPIST-1 f M-Warm Terran 1.04 1.04 0.37 ~ 225 9.2 41 0.68
019. Teegarden's Star ¢ M-Warm Terran =1.11 ~1.04 0.37 ~ 225 11.4 12 0.68
020. Kepler-1229 b M-Warm Terran ~ 2.54 1.40 0.32 ~ 217 86.8 865 0.62
021. Kepler-186 f M-Warm Terran ~1.71 1.17 0.29 ~ 212 129.9 579 0.61
022. GJ 667 C e M-Warm Terran = 2.54 ~ 1.45 0.30 ~ 213 62.2 24 0.60
023. GJ 1002 c (M) M-Warm Terran = 1.36 ~1.10 0.26 ~ 205 21.2 16 0.58
024. TRAPPIST-1 g M-Warm Terran 1.32 1.13 0.25 ~ 204 12.4 41 0.58 /,‘Z



https://phl.upr.edu/projects/habitable-exoplanets-catalog

Projetando futuros

Arquitetura da base (Infraestrutura)
. Processos Quimicos e Sobrevivéncia
- Impacto no corpo humano
- Mobilidade

- Energia e sustentabilidade
. Robotica

. Esportes & Entretenimento

Fisica (Bio / Mat / Quimica / Geo / Engenharias / Divulgacao)
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Entregaveis

Missao - Exoplanetas
Desenvolvimento de objetos de aprendizagem para Ensino Médio
Infografico / Manga / Wikipédia

Divulgacao cientifica (podcast, video, ...)

((c § ).

mmmmmmn  PODCAST
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Sumario —21/08/2023

Paixao pela Fisica
.- Apresentacao do curso
. Tour sobre as atividades a serem realizadas
Devolutiva:

Como foi a aula hoje ? (Moodle)

https://forms.gle/TNRKfLb9stgG6b5FA
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