Physics 227H, Fall 2020: Problems for Recitation 4

*22 An electron is released 9.0 cm from a very long nonconduct-
ing rod with a uniform 6.0 £C/m. What is the magnitude of the
electron’s initial acceleration?

«28 @ A charge of uniform linear density 2.0 nC/m is distrib-
uted along a long, thin, nonconducting rod. The rod is coaxial with a
long conducting cylindrical shell (inner radius = 5.0 cm, outer ra-
dius = 10 cm). The net charge on the shell is zero. (a) What is the
magnitude of the electric field 15 cm from the axis of the shell?
What is the surface charge density on the (b) inner and (c) outer
surface of the shell? .

«35 @ Figure 23-42a shows three plastic sheets that are large, par-
allel, and uniformly charged. Figure 23-42b gives the component of
the net electric field along an x axis through the sheets. The scale of the
vertical axis is set by E, = 6.0 x 10° N/C. What is the ratio of the

charge density on sheet 3 to that on sheet 2?
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Fig. 23-42 Problem 35.



=52 Fgure 23-53 shows a spherical
shell with uniform volume charge den-
sity p = 1.84 nC/m’, inner radius a =
10.0 cm, and outer radius b = 2.00a.
What is the magnitude of the electric
field at radial distances (a) r=0; (b)
r=al200, (c) r =a, (d) r = 150a, (e)
r = b,and (f) r = 3.006?
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67 ssm The electric field at point P just outside the outer sur-
face of a hollow spherical conductor of inner radius 10 cm and
outer radius 20cm has magnitude 450 N/C and is directed
outward. When an unknown point charge O is introduced into the
center of the sphere, the electric field at P is still directed outward
but is now 180 N/C. (a) What was the net charge enclosed by the

outer surface before QO was introduced? (b) What is charge O?
After Q is introduced, what is the charge on the (c) inner and (d)
outer surface of the conductor?

*9 An infinite nonconducting sheet has a surface charge density
o = +5.80 pC/m?. (a) How much work is done by the electric field
due to the sheet if a particle of charge g = +1.60 x 107¥C is
moved from the sheet to a point P at distance d = 3.56 cm from the
sheet? (b) If the electric potential V is defined to be zero on the
sheet, what is V at P?

4 Figure 24-24 gives the electric V
potential V as a function of x. (a)
Rank the five regions according to
the magnitude of the x component
of the electric field within them, 1 1ol g p 5
greatest first. What is the direction x
of the field along the x axis in Fig. 24-24 Question4.
(b) region 2 and (c) region 4?7




