Office hours today: after class (Remo)
4-5pm, 8-9pm (Zoom)

Learning Goals for today

* Decide when the work done by a gas is positive or negative

* (alculate work done by a gas in a process given how the
pressure changes with volume during a process

* Relate the work done by a gas to the area under the curve
describing the process on a PV diagram

* Explain why the work done by a gas plus the work done by
the environment of the gas (external forces) should add to
Zero

* Explain what 1s meant by the internal energy of a gas

* C(Calculate the change in internal energy for a gas given the
change 1n temperature
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A gas with pressure P is in a cylinder with a piston of area A.

A little man pushes the piston and moves it by a small amount
d. If the pressure remains approximately constant during this
time, the work W done by the gas in this process is:

A) W =0:the little man is doing the work.
B) W is positive and equalto P Ad

C) W is negative and equalto-PAd

D) Not enough information to answer.
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A gas with pressure P is in a cylinder with a piston of area A.

A little man pushes the piston and moves it by a small amount
d. If the pressure remains approximately constant during this
time, the work W done by the gas in this process is:

A) W =0:the little man is doing the work.
B) W is positive and equalto P Ad

C) W is negative and equalto-PAd

D) Not enough information to answer.
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A gas with pressure P is in a cylinder with a piston of area A.

A little man pushes the piston and moves it by a small amount
d. If the pressure remains approximately constant during this
time, the work W done by the gas in this process is:

'—:3«5 = P A

A) W =0:the little man is doing the work.

W is positive and equal toP A d 41‘P|ﬁ+wh¢n* ‘n
W is negative and equalto-P A d direction of forceis
AX.,'-’ "A

D) Not enough information to answer.

\IJ= E.,'AXH= -PAd
= Pav
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The graph shows how the pressure and volume of the gas in the
cylinder change during the process A -> B. How much work does
the gas do in this process?

A) -100,000) B) 100) C) 1000
D) -1000) F)100,000)
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The graph shows how the pressure and volume of the gas in the
cylinder change during the process A -> B. How much work does
the gas do in this process?

A) -100,000) B) 100) C) 1000
D) -1000) F)100,000)
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The graph shows how the pressure and volume of the gas in the
cylinder change during the process A -> B. How much work does
the gas do in this process?

A) -100,000) B) 100
D) -1000) £)100,000)
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The graph shows how the pressure and volume of the gas in the
cylinder change during the process A -> B. How much work does
the gas do in this process?

A) 200) B) 600) C) 800
D) 1000) F)-800)
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The graph shows how the pressure and volume of the gas in the
cylinder change during the process A -> B. How much work does
the gas do in this process?

A) 200) B) 600) C) 800
D) 1000) F)-800)
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The graph shows how the pressure and volume of the gas in the

cylinder change during the process A -> B. How much work does
the gas do in this process? Vs \~cleasing o L 2ue

A) 200) B) 600) C) 800
D) 1000) F)-800)



Work done \oy A 0as - cl«angihj pressure

P (k&)

6 ¢

50 7
_
36, 5| o e -

1
[
/4774 7 A 7,
77, -

i it

=~ 7
[l
AL

1 LN

} t . -
lo 20 30 4o S0 6o 1o

V(L)

B Break ‘Jroc,-css iv\‘\o

small Q‘\'ePS witk
almost constani P

- AC\J up A\/\""PJ\/

o all Parts (area
go€ sk‘mn; ve c‘l’av\:)\rs)

ReSM\‘\"- \/\‘ 'S Aavea umd\e\f '“Ae P\/S V Sr"PL\



An ideal gas is heated and allowed to
expand from a volume 1L to a volume
2L in such a way that the pressure is
equal to P = a V? where a = 100kPa/L?.
How much work is done by the gas?

Vs 1L 1L
Need: \,\I = & P(V)AV < Avea um\er the curve

\A
The mathematical recipe:

1) find a function F(V) whose derivative is P(V)

2) the integral is F(V;) — F(V))



An ideal gas is heated and allowed to
expand from a volume 1L to a volume
2L in such a way that the pressure is
equal to P = a V? where a = 100kPa/L?.
How much work is done by the gas?

Vs 1;L 7—:|-
Need: \,\I = & P(V)dv < Avea um\er the cuvrve
V,

The mathematical recipe:

1) find a function F(V) whose derivative is P(V) r(V): i' Q .\/3

2) the integral is F(V;) — F(V))
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Exrvms

% (A"m - During which of the
. processes shown is the
50 A work done by the gas
o T negative?
30 - 23
.- c

v 2o 30 4 5o 4o 30 V(D)

A) A—B
B) A—C
C) A—D
D) BothA—Band A — C
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P (A"m - During which of the
. processes shown is the
50 ¢ A work done by the gas
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