Physics H7B — Spring 2002 (Bale)

Midterm Exam #1
One 3x5 note card is allowed

March 5, 2002

Problem 1 (25 points)

' A system absorbs 200 J of energy from a reservoir at 400 K and also 300 J from a
reservoir at 300 K. It interacts with a third reservoir whose temperature is T,. When the
system returns to its original state, it has done 100 J of work.

D What 19 the entropy change of the system for the complete cycle?
2) Assuming that the cycle is reversible, draw and label the P-V diagram.
3) Whatis T,?
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Problem 2 (20 points)

initial

vacuum

volume 2Vo

A monatomic gas is contained in a volume V, in an insulated container. A partition is
removed and the gas expands to fill an additional volume 2V,. Calculate the change of

entropy.
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Problem 3 (25 points)

Three infinite line charges, each with linear charge density A, meet at the origin (0,0,0)
and are orthogonal to one another. Calculate the electric field magnitude and direction at
the point (1,1,1).
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Problem 4 (30 points)

A coaxial cable carries a volume charge p on its inner cylinder (radius a) and a surface
charge o on the outer cylinder (radius $). The charges balance so that the total charge is
zero. Calculaté the electric field in the regions 1) r< a,2) a <r<f,and 3) r> . PlotE
againstr.
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