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⋄ Answer all the questions.

⋄ Write the solutions expli
itly and 
learly.
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al terminology.
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1. A) In Figure, four parti
les form a square.

The parti
les have 
harges q1 = −q2 =
100 nC and q3 = −q4 = 200 nC, and

distan
e a = 5.0 cm. What are the x
and y 
omponents of the net ele
tro-

stati
 for
e on parti
le 3?
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B) In Figure (a), parti
le 1 (of 
harge q1) and parti
le 2 (of 
harge

q2) are �xed in pla
e on an x-axis, 8.00 cm apart. Parti
le 3 (of


harge q3 = +8.00× 10−19 C) is to be pla
ed on the line between

parti
les 1 and 2 so that they produ
e a net ele
trostati
 for
e

F3,net on it.

Figure (b) gives the x 
omponent of that

for
e versus the 
oordinate x at whi
h par-

ti
le 3 is pla
ed.The s
ale of the x axis is

set by xs = 8.0 cm.

i What is the sign of 
harge q1?

ii What is the ratio q2/q1?
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2. In the �gure below, a non
ondu
ting rod of length L = 8.15 cm has a


harge q = −4.23 fC uniformly distributed along its length.

i What is the linear 
harge density of the

rod?

ii What are the magnitude and dire
tion

(relative to the +x-axis) of the ele
tri


�eld produ
ed at point P , at distan
e

a = 12.0 cm from the rod?

iii What is the ele
tri
 �eld magnitude pro-

du
ed at distan
e a = 50.0 cm by the

rod?

iv What is the ele
tri
 �eld magnitude pro-

du
ed at distan
e a = 50.0 cm by

a parti
le of 
harge q = −4.23 fC that

repla
es the rod?

3



3. An in�nitely long 
ylindri
al insulating shell of inner radius a and outer

radius b has a uniform volume 
harge density ρ. A line of uniform linear


harge density λ, is pla
ed along the axis of the shell. Determine the

ele
tri
 �eld in the following regions:

i r < a

ii a < r < b

iii r > b
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4. Two very thin non-
ondu
ting rods are pla
ed together as shown. Both

rods have lengths of L and they 
arry uniform 
harges of +q and −q
over their lengths. Find the potential at point P at a distan
e a and

d from the positively and negatively 
harged rods as shown. Don't

perform integration.

5



5. For the system of 
apa
itors shown in Figure,

�nd

i the equivalent 
apa
itan
e of the

system,

ii the potential a
ross ea
h 
apa
itor,

iii the 
harge on ea
h 
apa
itor.
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