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Question 5 
 
Overview 
 
This question evaluated students’ understanding of a system containing an ideal gas. This question 
required students to understand thermodynamics beyond a simple familiarity with equations, as they were 
asked to explain the interrelationships among work on the gas and temperature, pressure and volume of 
the gas. In the second portion of the question, temperature was held constant for the gas while work was 
done on it. This part required students to understand the relationships among temperature, internal 
energy, work, and heat. 
 
Sample: B5-A 
Score: 9 
 
This is a well-organized response and almost earned full credit. Part (a) has the correct answer with units. 
Parts (b)(i), (b)(ii), and (d) have selected the correct choices and have acceptable justifications. Part (b)(iii) 
earned 1 point for correctly selecting “Increases” but the justification was insufficient (there is no mention 
of the dependency of pressure on temperature). Part (c) has a correct answer.  
 
Sample: B5-B 
Score: 6 
 
Parts (a), (b)(i), (b)(ii), and (c) earned full credit. No credit was earned in parts (b)(iii) and (d) for selecting 
the wrong choices. (Note: the justifications for parts (b)(i), (b)(ii), (b)(iii), and (d) were not considered if the 
wrong answers were selected.) 
 
Sample: B5-C 
Score: 3 
 
Full credit was earned in part (a). Credit was not earned in part (b)(i) because “Decreases” was not 
selected. One point was earned in part (b)(ii) for correctly selecting “Increases”, but the justification was 
insufficient (the student needed to indicate that the total internal energy increases for temperature to 
necessarily increase). One point was earned in part (b)(iii) for correctly selecting “Increases”, but the 
justification was insufficient (there is no mention of the dependency of pressure on temperature). No credit 
was earned in parts (c) and (d). 
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