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B5A

P(Pa)
! 1
3] !
1.5x 108 y=-===="==" N ------ |
]
1.0x 105 +----wmmmmm ir > A
0.5x 105 f-———mmm e } ---------- ~: ______
| ? ’ Vim?)
0 0.25 0.50

A cylinder with a movable frictionless piston contains an ideal gas that is initially in state 1 at 1 x 10° Pa,
373 K, and 0.25 m®. The gas is taken through a reversible thermodynamic cycle as shown in the PV diagram

above.

(a) Calculate the temperature of the gas when it is in the following states.
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BSA 9.

(b) Calculate the net work done on the gas during the cycle.
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(c) Was heat added to or removed from the gas during the cycle?
— Added J Removed ____ Neither added nor removed
Justify your answer.
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A cylinder with a movable frictionless piston contains an ideal gas that is initially in state 1 at 1x 10° Pa,
373K, and 0.25 m*. The gas is taken through a reversible thermodynamic cycle as shown in the PV diagram

above.

(a) Calculate the temperature of the gas when it is il the following states.
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(b) Calculate the net work done on the gas during the cycle.
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{c) Was heat added to ‘cyoved from the gas during the cycle?
Removed Neither added nor removed

Added

Justify your answer.
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5. (10 points)

A cylinder with a movable frictionless piston contains an ideal gas that is initially in state 1 at 1 x 10° Pa,

373K, and 0.25 m>. The gas is taken through a reversible thermodynamic cycle as shown in the PV diagram
above.

(a) Calculate the temperature of the gas when it is in the following states.
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(b) Calculate the net work done on the gas during the cycle.
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(c) Was heat added to or removed from the gas during the cycle?
— Added Removed Neither added nor removed
Justify your answer.
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AP® PHYSICS B
2006 SCORING COMMENTARY

Question 5
Overview

This 10-point question was intended to test student understanding of thermodynamics. An unspecified amount of
an ideal gas was taken through a cyclic thermodynamic process, which traced out a triangle as shown on the given
PV diagram. Students were given the initial temperature of the gas. In part (a) they were to use the ideal gas
equation of state along with pressure and volume data taken from the graph to calculate the temperatures in the
two other states at the vertices of the cycle. In part (b) students were asked to calculate the net work done on the
gas in one cycle. In part (c) they were directed to decide whether the net effect of the cycle was to add heat to the
gas or remove heat from the gas, or whether no net heat transfer occurred. For full credit, students had to justify
their answer.

Sample: B5A
Score: 10

This student explicitly states in part (a) that PV/T is constant. The entire response is complete and concise.

Sample: B5B
Score: 5

Part (2) earned full credit. In part (b) the work done from state 2 to state 3 is incorrect, so only 2 points were
earned there. Part (c) earned nothing since the choice is inconsistent with the sign of the net work obtained.

Sample: B5C
Score: 4

Part (a) earned full credit. In part (b) the student arrives at zero work because the volume does not change after
one cycle. Part (c) earned 1 point for a consistent choice, but the justification is incorrect.
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