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Do not omit seratch work. I need fo see nll steps. Skipping details _ lodd
will result in a loss of credit.- Thanks. Note the term "find” in this, € = 3. 354 X.IO Nm*
. test does not merely mean to guess the answer. ‘Without exception the. : — e
"term "find” mearnis to’ dmnve from proper phymcal and ma.thahcal -
-arguments the desired 1t . . o

Problem. 1 [lopts] You are given forcas F1 and 7 as pmtured. Cal-
.+ . culate the magnrl:nde -and standaxd angle for F,.gt = F + Fa.
1 g addition, if P s the neéb-electric force heting on 8 charge ¢

- thenwhatlstheelech:lcﬁeldmtnngonthecharge? ' ~
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Problem 2 [10pts] Two point charges, @}, and @y, are placed,

88 .
shown, st two comners of a squiare, 50cm on a side. Answer the ' Q;' >
following: ) . . ‘

. e{a) IQ: = —200nC and Qy = +3.00 »C, find the -
- electzic field (mngn.ﬂmde end direction) at correr 4. -
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" Problem 3. [10pts] A uniformly ch d of length L carries & totel ‘
O e Hond thg elecue had (saguitads nad dvection) ot Q¥ A A
point 4, a distance@&umthe end of the rod. o : —
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Problem 4 [10pts] A particle with a mass of m = 0.005 kg aad charge
q = 4 p(C is observed to hover motionless aver a horizantal piane,
Find the area charge density o of the plane assaming it is a thin
insulator with a upiformly distributed charge.
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Problem 5 [10pts] A solid gpndycting sphere of radius A carries a to-
tal charge . It is surrounded by & concentric gopndycting spher-
ical shell of inner radius B and outer radius €. The conducting
shell carries a total c.ba.rge 2Q Use Gruss’s law tor

... (a..) Fmd the mﬂgmtude of the electric field at admta.nceA
rﬁnmthecenberwhereA<r<B. ) ‘

s (b:) Find the magmtude of the electric field at a dmta.nce

- r from the center where r > C, . .
o (c.). -Find, the total amount ufchargewhmhm unthe:mmr
i m:.tface(r-B) uftheaheli.'“._.. .
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Problem 6 [LOpts] A very long wire has a uniform linear charge den-
gity of A. Show that the electric field due to the wire has a
magnitude which is proportional to 1/8 where s is the distance

emc om Q&M ;{L._

Problem 7 [10pts] A small sphere carrying & uniformly distributed

charge gu = 8.00 pC, is held in stationary postion by insulat-
ing supports. A second small sphere, carrying & uniformly dis- . V
tributed charpe gq = 2.00 uC, and having & mass of 4.00 grams,
is projected toward gq;. When the two spheres are 1.00 m apart, cl|-.‘,_
gz is moving with speed v = 30.0 m/s. ' ~
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Problem 8 [10pts] A uniformly charged circular ring of radius R car-
ries a total charge Q. Find the electrostatic potential V at &
point an the axis of the ring a distance y from the center. Verify
thatynnranawarreducestoV——-&%ﬁfory o -
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a sphere of radius A. Furthermore, suppose an additionsl Qy is

placed at the center of the sphere. Find the magnitude of the

electric field for (a.) 0<r < Aand (b.) r> A wherer is the

.+ radis! distance from the center of the sphere. {e) ca.'lmﬂata the - .

“"..-potential ¥ a3 a function of r- ‘nssuming that ¥{oo) = 0. (d.)

.. .ghketch the electncﬁalda{:rengthandputentmlas a fumetion of
- ra.dms on a smg]e plot. . .

Problem 9 [20pts] Suppose a charge ()4 i uniformly distributed over (Q 15 PoINT CHARGE AT =0
2 . N a

(Q) DW-W c\ Gm:nm S@M |

Q \s SPRERD OVT
u\JER THE WHG\—E

5P ERE,

e’
3
C)e,nc = Q?- * %—‘H‘P\g C_Q|

i

_ . | . 1 / Oz+ V‘Q\)
E—;L(W{"r‘):‘—“-@-&ﬂi— = |= L{Ti"éa( r* A

DR =29
N e U enclce Q+ @
(b)) 6 r=A dhon dhe sphow Q‘:i%@\ﬁ wl_eneloee C 7 %
hence T = (ymri)E = S s tz—: = W}
- ~dV . s - . .
(C,) Sf‘r\r_ﬂ E' = E(r) {'\' 'Q“&wj E - ";'{"F = \[(P) 56"( )ﬂ(r"
| LC(_Q;%._._'.@_*&__Y‘Z)-L-C‘ f o=r=A
'\f(r‘) - | 2A |
o (82 + L r=A
=

Sin @ '\/'(Oo) =0 = G = , —ﬂ\ﬁﬂ‘\ an%’h\it}g,
Q+0@

oh r=A = (%~ S;x_)Jr c, = Lc( 2)

“Thws C'/k = @i(




Problem 9 [20pts] Suppose a charge ¢, is uniformly distributed over
a. sphere of radius A. Furthermore, suppose an additional Qs is
placed at the center of the sphere. Find the magnitude, of the
electric field for (a.) 0 <7 < 4 and (b.) r > A where r is the
radial distance from the center of the sphere. (c.) calculate the

‘potential V as a function of r assuming that V{co) = 0. (d.)
- sketch the electric field strength and potential as a function of

radius on a single plot.
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