October 27

Get Clickers and Whiteboards

Finish VPython flyby with energy graphs
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Thermal Energy and Heat Capacity
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Ponderable: You have a pot containing 1000 g
of water over a fire, and you are also stirring the
water with a paddle. The fire adds Q = 5000 J
into the water. You do W = 2000 J of work with
the paddle.
What is the increase in energy of the water?
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What 1s the chan e in temperature of the water?
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Open and closed systems
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Horse galloping up a hill (Problem 6.RQ.25 on p253)
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Q1 What objects in the surroundings exert forces
on our chosen system, the horse?

92) Earth (gravitational) R

Pf{ Earth (gravitational) and ground (contact) G S

C) Earth (gravitational), ground (contact; friction), and air .
(contact; air resistance) ¢ '

D) Earth (gravitational), ground (contact; friction), air
(contact; air resistance), and horse’s hooves (contact; friction)
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Q2 The horse’s hooves don’t slip on the rocky
ground, so the work done by the ground on the
horse is

A) W= 0 because the force points upward
W > 0 because work is a positive quantity
@ = 0 because there 1s no displacement due to the force
W < 0 because the hooves move downward
E) W <0 because the hill doesn’t speed up the horse



Q3 The displacement of the horse is < x, 4, 0 >,
and the force of the Earth on the horse 1s

<0, -Mg, 0 >. The work done by the Earth on the
horse is
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Q4 The term “Q” in the energy principle

AE,, =W +Q is microscopic work done on the
system due to a temperature difference between
the system and the surroundings. When the horse
started running, its temperature quickly rose, and
its temperature 1s quite a bit higher than the
surroundings. Which of the following 1s true?

Q < 0 because there 1s energy transfer from the horse to the
surrounding air

B) QO =0 because air is a thermal insulator

C) Q=0 because the horse 1s hotter than the surrounding air



Q5 Which of the following correctly represents
the energy of the chosen system (the horse)?
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Q6 Which of the following energy terms change
during the run at constant speed and constant body
temperature (constant because there is eénergy
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transfer Q to the surrounding air)?
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Q7 What is true about the change in Ecwemica inside
the chosen system (the horse)?

A) AE . .ica >0 because the horse provides chemical energy
to go up the hill

B) AE . ica = 0 because the horse’s temperature doesn’t
change

@Echemlcal <0 because the horse provides chemical energy
0 go up the hill
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Q8 Instead, choose the Universe as the system.

What is different about the right side of
AES}"S = WExt + Q ?

A) It’s the same; the energy principle is fundamental.

) The right side 1s zero; there 2@

C) We have to add potential energy to the right side.




Q9 What is different about the left side of

AE =W +Q if we choose the Universe as the

system?
A) The only new term is 2V = TMgh éE L'FMJ""LDE"‘/
B{ The only new term is AU,,, =—Mgh D= "U'gwf(—kij
KC) The only new term is AE, >0 QE..;, — @

D) The new terms are AV = TMgh ang AE; >0
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