e

Prof. Adriano Mesquita Alencar
Dep. Fisica Geral
Instituto de Fisica da USP

BOI

Trabalho Termodinamico



Data Programa do curso

August 9
August 12
August 16
August 19
August 23
August 26
August 30
September 2
September 6
September 9
September 13
September 16
September 20
September 23
September 27
September 30
October 4
October 7
October 11
October 14
October 18
October 21
October 25
October 28
November 1
November 4
November 8
November 11
November 15
November 18
November 22
November 25

November 29

Temperatura e escalas
Expansao Térmica
Calorimetria
Condugéo, convengao Radiagdo (Corpo Humano)
Equacéo de Estado
Propriedades moleculares da Matéria
(Aula de Exercicios e Revisao)
Aula Modelo do Gas Ideal
Feriado
Feriado

Prova 3 1/4 - Temperatura e Calor - Capacidade Térmica

Velocidade molecular (Corpo Humano)

(Aula de Exercicios e Revisao)

Prova 3 2/4 - Propriedades da Matéria - Aula Fases da matéria

Prova 1: Temperatura, Calor e Propriedades da Matéria
Calor e trabalho

A primeira lei da Termodinamica

Processos termodinamicos

Semana de Ensino (IFUSP)

Semana de Ensino (IFUSP)

Termodinamica do Gas Ideal

(Aula de Exercicios e Revisao)

Prova 3 3/4 - Primeira Lei da Termodindmica - Aula Processos adiabaticos

Processos reversiveis e irreversiveis (Corpo Humano)

Magquinas térmicas, Ciclo de Otto e Refrigerador (Corpo Humano)
Segunda Lei da Termodinamica

Ciclo de Carnot

(Aula de Exercicios e Revisao)

Feriado

Entropia Micro estados

Prova 3 4/4 - Segunda Lei da Termodindmica - Aula Micro estados

Prova 2: Primeira e Segunda Lei da Termodinamica

Prova Sub




Sistema Termodinamico
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Um grupo de objetos que € conveniente entendido como

uma unidade
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Processo Termodinamico

J

Qualquer processo em que volume, temperatura ou pressao
muda no tempo

AU = Q - W + food energy AU = stored food energy
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Trabalho durante uma mudanca
volumetrica

19.3 A thermodynamic system may ex-

19.4 A molecule striking a piston (a) does

change encrgy with its surroundings (envi- positive work if the piston is moving away
botl from the molecule and (b) does negative
romment) by means of heat, work, ox work if the piston is moving toward the

Note the sign conventions for Q and W.

molecule. Hence a gas does positive work
when it expands as in (@) but does negalive

Surroundings work when it compresses as in (b).
G D (a) Piston moves away from
) molecule during collision.
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P LY (b) Piston moves toward
H - % molecule during collision.
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o does negative work on piston.




Trabalho durante uma mudanca
volumetrica

U

19.5 The infinitesimal work done by the
system during the small expansion dx is

o dW = Fdzr = pAdx
=1 | : Adx = dV
Force that EE:tem -. p dV
/ dW = / pdV
— pdV

Vi



Trabalho durante uma mudanca
volumetrica

U J

19.6 The work done equals the area under the curve on a pV-diagram.

(a) pV-diagram for a systcm (b) pV-diagram for a system
undergoing an expansion with undergoing a compression with (©) pV-diagram for a system
VArying pressurc VArying pressurc undergoing an expansion with
P ' 4 constant pressure
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W — pdV O Trabalho depende do caminho
Vi durante a transi¢do entre dois estados



Trabalho durante uma mudanca
volumetrica

A J
v
2 () First increase volume from V
‘/ ‘/ — pd V P to Vo at m:rmitant pressure p; ...
b
i 3
%1 - lT ™ ? ... then decrease
| pressure from py
I ¥ to p, at constant
(2) : W = Area volume V,,.
These paths give three options for I _;L..-‘
getting from state 1 to state 2. P2 __:_ ___________ #)
| |
o v, v, Y
(d)
© p
V r 4| th
o v V2 1 I\, Increase volume from V; to V,
P19 First decrease pressure from p; | "\ while decreasing pressure
to p at constant volume V, ... I .
4.--" . |
... then increase volume from I
V; to V, at constant press 3 '
1 5 4l constant pressure p. Pl I W "
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