Phys 132 01 Name: Test 1 Pgge 3

3. (50pts.) AGeiger counter is a diee used to detect ionizing radiation. The counter
consists of a thin, posily charged central wire surrounded by a concentric circular
conducting cylindrical shell with an equalgagve dhalge. Thusa grong electric field is
set up inside theytinder. Suppose that the inner wire has a radius2. 5x10°m and a
chage per unit lengthh = 2x10°C/m, and that the outeylinder has an inner radius

b = 0.@4m, an outer radius = 0. @8m, and a chae per unit length-2 x108C/m (see
figure). Assumethat both the wire and cylinder extend infinitely in the direction
perpendicular to the paper.

a. (5pts.) Slketch the Gaussian surface you would use to calculate the electric field
at a distance =0.@m from the center(This is in the region between theaw
cylinders.) You may do this right on the figure.

b. (20 pts.) Use Gausslaw o calculate the electric field at=0.@m from the
center.
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(5 pts.) Whatis the electric field ar =0.@5m? (Thisis inside the outer

C.
conducting cylinder.e., betweerb andc.) Explainbriefly.
d. (5pts.) Whatis the charge per unit length on the inner surfédeof the outer
conducting glinder? Explairbriefly.
e. (5pts.) Whatis the chage per unit length on the outer surfacg ¢f the outer

conducting glinder? Explairbriefly.

(5 pts.) Whatis the electric field at =0.Bm? (Thisis outside bothydinders.)
Explain briefly.

f.

g. (5pts.) Supposan additional chae per unit lengtth,=-4x10°C/m were
placed on the outerytnder. Would ary of your previous answers change? If so,
explain why. If not, explain wly not. Do not recalculate anything. Just state in

words what happens.









