Report on Paper A1: Thermal Physics

The paper gave a good spread between the top mark, 88 and the bottom mark of 19. The overall average was rather low 54/100 but the distribution of marks was symmetrical. There were no specific problems with the paper it was just rather hard for most of the students. There were no significant differences between the averages of the Physics and Philosophy Students and the Physics Students

Section A

1. The first question on viscosity was well done. Many students could produce the bookwork and explain why viscosity is largely independent of pressure. Average mark 74%.

2. I was surprised that this question was not answered better. A reasonable number of students could work out the total energy that could be extracted and knew the efficiency came in somewhere. Only 5 students knew that they needed to integrate the efficiency. A reasonable number knew the power of a nuclear reactor. The average mark was only 45%.

3. Relatively few students could do the thermodynamics of an elastic band. They might have done better on a gas question. The average was only 36%.

4. This question was well done and most students gave the correct partition function. The calculation was not so well done and there were lots of fudged answers. The average mark was 70%.

5. I considered this question a difficult one as they needed to think about it clearly with little practice. The average mark was 45%.

6. I was surprised that the average mark for this question was not higher being 50%. Parts b and d were reasonably well done but there was little idea about the oven or the cryostat.

Section B

7. The first part of this question was well done. Many students could also calculate the expression for the internal energy of a gas of Fermions even though it took rather a lot of writing. Very few could calculate the chemical potential or even write down the correct starting equation. 105 students did the question and the average mark was 50%.

8. The question on the Maxwell-Boltzmann distribution was well done. Many students could calculate the average speed and the average energy correctly. Unfortunately in the last part very few students used the effusing c3exp(-Ac2) for the flux at the different speeds. They also tended to get lost in the last part. The average mark was 58% and the problem was attempted by 141 students.

9. Question 9 was about heat transport and there were reasonable answers about reversible or irreversible processes. The more mathematical part of the problem proved to be too much for many students. The average mark was 48% and the problem was done by 144 students.

10. The last question was a maths question again on the heat conduction equation. Most students knew about Fourier series and obtained the expression for the series. Few students knew how to get the answer correctly by putting in a particular value of x. The last part was hard and the good students could do it but most could not. The average mark was 52% and the number of students was the smallest 99. 

	Number of  Students
	163
	162
	162
	163
	163
	163
	105
	141
	144
	99
	163

	Mean/Maximum Mark
	5.9/8
	3.2/7
	2.5/6
	4.9/7
	2.7/6
	3.0/6
	10.1/20
	11.7/20
	9.6/20
	10.5/20
	53.6/100

	Standard Deviation
	1.5
	1.8
	2.2
	2.0
	2.0
	1.4
	2.9
	3.3
	4.2
	5.2
	11.8

	Physics Students








