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1. A) In figure, all four particles are fixed in the xy—plane, and ¢, =
—-320x 1079 C, g = +3.20 x 1071 C, g3 = +6.40 x 107 C,
= 4320 x 107 C, 6, = 35.0°, d; = 3.00 cm and dy = d3 =

2.00 ecm.
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d, What are the magnitude and direction of the
4 net electrostatic force on particle 4 due to the

o\ d 3 * other three particles?
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B) The density of conduction electrons in aluminum is 2.1 x 102 m 3.

What is the drift velocity in an aluminum conductor that has a
2.0 pm by 3.0 um rectangular cross section and when a 32.0 mA
current flows through the conductor?
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2. Semicircular wire shown in figure below has a non-uniform charge dis-

tribution A\(0) = A\gCos0.

Find the electric field at point P in unit vector P

notation and in terms of total charge Q. ”
(Hint: [ Cos*axdx = x/2 + Sin2ax/4a) % g




3. Figure shows a spherical shell with uniform volume charge density p =
(1.56 x 1072 C'/m?, inner radius a = 10 ¢m, and outer radius b = 2.00a.

What is the magnitude of the

: < electric field at radial distances
N N ir=15a
¥ 5 ii = 3.00b

Hints: Use Gauss’ Law. Volume of the spherical shell: $7(b* — a®).
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4. The electric potential at points in an xy plane is given by V' = 422 —2¢3.
In unit vector notations, what is the electric field at point (1m, 2m)?
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5. In figure below, the parallel plate capacitor of plate area 2 x 1072 m? is
filled with two dielectric slabs , each with thickness 2.00 mm. One slab
has dielectric constant 3.00, and the other, 4.00 . How much charge
does the 7.00V battery store on the capacitor?
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1. A) A point charge ¢g; = 8 nC'is at the origin and a second point charge
¢2 = 12 nC' is on the x-axis at x=4 m. Find the net electric force
they exert on q3 = —5 nC located on the y-axis at y—=3.0 m in
vector notation, magnitude and angle.
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B) Semicircular wire shown in figure below has a non-uniform charge

distribution A(f) = A\gCosb.

Find the electric field at point P in unit vector P

notation and in terms of total charge Q. ”
(Hint: [ Cos*axdx = /2 + Sin2ax/4a) % g




2. A proton moves at 4.5 X 10° m/s in the horizontal direction. It enters
a uniform vertical electric field with a magnitude of 9.6 x 10* N/C.

Ignoring any gravitational effects, find

i the time required for the proton to travel
5 cm horizontally,

E
ii the vertical displacement during that >
time,
iii the horizontal and vertical components
of the velocity after the proton has trav-
eled 5 cm horizontally.
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3. Figure below shows a section of a conducting rod of radius R; =
1.30 mm and length L = 11.00 m inside a thin-walled coaxial con-
ducting cylindrical shell of radius Ry = 10.0R; and the (same) length
L. The net charge on the rod is Q; = +3.40 x 10~'2 C; that on the
shell is Qo = —2.000Q¢

i What are the magnitude £/ and direction
(radially inward or outward) of the elec-
tric field at radial distance r = 2.00R5?

ii What are E and the direction at r =
5.00R,?

iii What is the charge on the interior and
exterior surface of the shell?
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4. An electric dipole of two opposite charges of magnitude ¢ = 1.50 uC,
separated by a distance d = 1.20 ¢m is placed near an infinitely large
plane of charge of uniform charge density o = 1.77 uC'/m?. The axis of
the electric dipole makes an angle of ¢ = 37° with the plane, as shown
in the figure.

i Find the magnitude of the electric field due to

+
2 the plane. Show its direction on the figure.

’ ii Calculate the magnitude of the electric dipole
+ moment. Show its direction on the figure.

iii Calculate the magnitude of the torque acting
- on the electric dipole. Show its direction on the
figure.
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iv. How much work must be done by an external
agent to turn the electric dipole by 90° in clock-
wise direction?
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5. Four capacitors are connected as shown in Figure.
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1!’5'0 R !I:U i Find the equivalent capacitance between points
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A) In Figure, four particles form a square

The particles have charges ¢ = —q¢»
100 nC and ¢3 = —q4 = 200 nC, and
a distance a = 5.0 cm. What are the z

and y components of the net electro-

static force on particle 37

—
——
®
|
|

+1e0 1 o0 2
- nc = &
w| fa/ad2 #

aund b L,
y -emc 2 ,u’- B i 2

’ Wu,u
> : } (x4S /f'jg/ -k ’C]_g' 192 D ;él@”‘?q,
o a’ ,a ,?

-
‘?7 X/ /1/9? {Zdﬂma c) 4(99;,'0 C ‘yf' -100"’0
I

Fara C ]
/‘L?J ‘?2’5,,,45 Tl 93! :

),MCT/J-—{F_;JS'H“_ ’FJU }('
FCUI(LQ

_ $.99x/0 NM/(L(ZGMOGCJ(MWM
s X m)

-0.046

f.:::-—"—:-"



B) In Figure (a), particle 1 (of charge ¢;) and particle 2 (of charge
q2) are fixed in place on an x-axis, 8.00 cm apart. Particle 3 (of
charge g3 = +8.00 x 10712 C) is to be placed on the line between
particles 1 and 2 so that they produce a net electrostatic force
Fy e on it.
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Figure (b) gives the 2 component of that
(@) force versus the coordinate x at which par-
ticle 3 is placed.The scale of the z axis is
set by s = 8.0 cm.

i What is the sign of charge ¢;?
X (cm)
ii What is the ratio go/q;7
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2. In the figure below, a nonconducting rod of length L = 8.15 em has a
charge ¢ = —4.23 fC uniformly distributed along its length.

i What is the linear charge density of the
rod?

ii. What are the magnitude and direction
(relative to the +z-axis) of the electric
field produced at point P, at distance
a = 12.0 ¢m from the rod?

=== :'J| * {ii What is the electric field magnitude pro-
- L —.-—a—-| duced at distance a = 50.0 ¢m by the
rod?
iv. What is the electric field magnitude pro-
duced at distance a = 50.0 ¢m by
a particle of charge ¢ = —4.23 fC' that
replaces the rod?
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3. An infinitely long cylindrical insulating shell of inner radius a and outer
radius b has a uniform volume charge density p. A line of uniform linear
charge density ), is placed along the axis of the shell. Determine the
electric field in the following regions:
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4. Two very thin non-conducting rods are placed together as shown. Both
rods have lengths of L and they carry uniform charges of +¢ and —¢q
over their lengths. Find the potential at point P at a distance a and
d from the positively and negatively charged rods as shown. Don’t
perform integration.
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5. For the system of capacitors shown in Figure,

3.00 uF 6.00 uF find

il || Il C
! i i the equivalent capacitance of the
q p

2.00 uF 4.00 uF system,
| |1
|ﬂir_ll H f ii the potential across each capacitor,

I L
" iii the charge on each capacitor.
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