
Physics Tutorial: The Gas-O-Vator

Fjóla lives in Iceland in a small house at the top of a medium-sized
cliffabove a large bed ofvery hot rock heated by underground volcanic
activity. She is unhappy because her fi'iends do not like to corne visit

her. One day, in the self-help

section ofthe local bookstore,

she sees a book called "The

Power of Heat." It turns out to

be a misplaced book about

thermodynamics, but she reads

it anyways, and it gives her an

idea. Fjóla decides to build a

heat-powered elevator to make it easier for her îriends to visit. The
elevator consists of a moveable column of gas with a piston on top large

enough for a person to sta¡rd on. The column initially sits on a patch of
cold ground. The piston is locked in place, so that ;-óla's friend can step

on to the piston from a platform:
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The column is then moved (it's on wheels with neæly frictionless

bearings so only a negligible amount of work is required to move it)
towards the hot ground. In between, the ground is covered in vegetation

that provides almost perfect insulation between the column and the

ground. The piston is unlocked during this par-t and the gas compresses:
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The column then reaches the hot ground. and the gas expands, pushing

Fjó1a's friend up to Fjóla:
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The piston is then locked, and the column pushed back to the cold

ground, where the gas coois:
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Finally, the piston is unlocked and the weighl of the piston compresses

the gas back to its original position, ready for Fjóla's next fficnd to get
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Question 2: The hot rock below .¡'_óla's cliff has a temperature of
1350K.If the cliffis 20m high, the atmospheric pressure is 100kPa, the

piston has anareaof 0.1m2 and a mass of 50kg, and if Fjóla's friends

each have a mass of 50kg, how many moles of gas does Fjóla need to

put in her column?

Question 3: If the cold ground has a temperature of 270K, how tall

should Fjóla build the platform for her friends to get on the elevator?



Question 4: Afte¡ the courplession ofstep i, what is the final ternperature olthe gas
anrl the lilral hcight ofthe pisron, assuÌning that the gas ìs helium? (fIint: what does
conservaÍíon o/ energt telÌ tts?)



(!rrcstiun 5: I ookiirg to ,:.¿u.. a crippiing tleficir. rnt. lcclrndic Ëovernlììcnr (rccides lo
1ax gcother-nral energy usc. 1Ìrey charge ì króna per. lcJ ofenergy cxtracted fi.om rhe
ground. Ì loiv many krónur will it cost Fjóla each time a friend comes to v tstt? (Hint
only process 2 ís relevant for thís part)


