Problem 1

Sound wave with 3 fre

quency 200 Hz and amplitude 0.25 mm moves through gas. The
Wavelength js 2 m.

(a) Find the speed of the sound wave
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(b) Find the maximal speed of a gas particle oscillating in this wave
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Problem 2

A positive point charge Q=3x107°C is placed at the origin (0,0). A 4+ X
conducting spherical shell, carrying zero net charge, with the inner

and the outer radii R, =1.5 m and R, =2.5m, respectively, is
centered at a point with coordinates (1,0), as shown. All

coordinates are in meters. [Hint: does the charge density on the outer
surface depend on the location of charge Q?]

(a) Calculate the charge on the inner surface of the sphere.
(Justify your answer.)
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(b) Calculate the electric field at point X with coordinates (4,4).
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(c) Calculate the surface charge density on the outer surface of the sphere.
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Problem 3
A thin thread carrying a constant charge density A = 4 x 107 C/mis

shaped as 3/4 of a circle. Calculate the electric field at the center of the
circle O.
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Problem 4

A sphere of radius R; carrying the charge density p=py(R/r), r<R,,is

surrounded by a conducting spherical shell with the inner and the outer

radii R, and R,, respectively. There is no net charge on the conducting
shell, and no charge outside R,.

(a) [8 pts] Calculate the electric field E(-)for r <R,
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(b) [4 pts] Calculate the electric field E(r)for R, <r<R,
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(c) [8 pts] Calculate the electric field E(r)for r> R,
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