Report on Minor Option S6 History of Electromagnetism 2006

Tuesday 13 June 2006, 9.30 a.m. - 11.00 a.m.

Eight candidates took the examination 

General Remarks

The number of candidates reduced from 13/14 in 2003-5 to 8 in 2006. I do not understand this drop. About half the candidates based their answers mainly on my class notes. The rest were more enterprising, reading texts from the reading list.

An historical essay was required for each answer. Three candidates wrote trial essays this year. Three also wrote essay plans before writing their examination essays. The standard of the narrative and analysis was quite high. The quality of the prose was the best yet. The take-up of questions was broader than last year.
Remarks on specific questions

Question 1.  Briefly describe the evolution of mechanical, electrostatic and electromagnetic telegraphy in the early 19th century. What were the key motivations, physical principles, inventions and devices which made the British telegraphy industry the largest in the world later in that century?

This was, again, most popular question with all 8 candidates taking it. It is a more technological question rather than a theoretical or experimental question. Again, the quality was not high. Four of the eight candidates scored an A grade in this question 
Question 2 Faraday interpreted the magnetic and electric fields almost as a loom of hair under longitudinal tension and lateral expansion. Describe the evolution of this conception. How did he use it to explain the forces between magnets, and between electric charges, and also to explain electromagnetic induction. Was his interpretation successful in the 19th century?
Three candidates answered this question. No candidate obtained a A grade in this question. It was, indeed, a more difficult question, conceptually. 

Question 3 (a) Either  Summarise the ways in which Maxwell transformed the formalism of electromagnetism, and its physical interpretation. How was Maxwell’s theory related to contemporary ether theory
No candidate answered this question. Students generally find Maxwell’s historical theory difficult.
Question 3 (b) What was the evidence which supported the ether-stream theory of cathode rays, and that of charged particle theory, when JJ Thomson began his research. Describe the chief features of his cathode-ray experiment, and why it was decisive in discovering the electron.  
Three answered that question, and two obtained A grades. It is an experimentally based question.

Question 4. Why did the Michelson and Morley experiment create a crisis for mechanics and electromagnetism in the late 19th century? How was it resolved?

Two candidates answered this question, and no candidate obtained an A grade. It is a mixture of experiment and theory and it required a lot of reading to obtain a good grade.
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