Point Charges (20 points total)

7. Two charges are placed at opposite Jocations on the y-ax g -
hown on the right. If g1 = —10nC and g3 = —5nC, answer the ' ,_,_.\\ o
following questions: al | \{a
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4) Draw a vector on the graph at point P which shows the approximate direction of the eleciric field at that

point. (2}
(b) Wh at is the electric field E at pothF' o
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(¢) What is the Llncmc pnl(‘ntlal V at point P?
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{d) A third ch wrge g3 = 3nC is mougm to frc-m far away to pomr P. How much work was done on ¢ to bring

~it to point P?
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(¢) When g is at P, what is the total electric potent_ia] energy of the three charges?
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Multlple Choice (8 pomts total)

1. Which of the following statements about e]ectnc field lmes due to a chatge arrangement is correct?

’I‘hcy can never Cross.

(b) The less densly the lmes are spaced, the stronger the electric field.

(c) If the electric force on an electron (whlch has a ncgatwc chargc} pomts upward ata pomt the direction of
the electric field is upward at that point.

(d) They point toward positive charges.
(¢) Charges must move along these lines.
2. A smallicdnducting sphericél shell with charge ¢ is placed inside a larger
spherical conducting shell with charge —q. The electric field is measured

at three points as shown. Which of the followmg statements about the
magmtudes of those measurements is true?

(a) B4 > Ep
@)ta = Ec
{c) Ex > Ec
(d) Eg > Es
(€) Ec > Ep

3 An uncha:ged con e ¢
not touch the conductor There are fio other charges m
outer surfaces of the conductor?

(@) Qinner = —51C, A Qouter = SpC
(5) Qinner =3HC,  Qower = 0 .
©) QOinner =01C, Qouter =~51C '/

inncr =5uC, Qouer = —51C

(€} Ginner = 01C,  Qower = O0pC

4, A positive test charge g is released from rest in a uniform electric field E, at a point where the electric potential
is V,. Only the electric field acts on the particle. At some later time, the charge has moved a distance r to a new
point where the electric potential is V. How much kinetic energy has the particle gained?
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Point Charges (20 points total) sl

7. Two charges ‘are placed at opposrte locaucms on the y-axxs as

. 3 ‘.‘
shown on the right. If ¢) = +10nC and g, = —5nC, answer the ’
follawing questions: _ . PRy
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(a) Draw a vector on the graph at point P which shows the approxnnate dll‘CCtloﬂ Of the electric field at that
point. (2) . : , :

(h)Y What is the electric field f at Doint P?

Y 1 i ' < s . Ty = n
{c) What is the electric potential V at point P?
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d) -”\ ird charge g3 = 8nC is brought to from far away to point P

. How much work was done on g5 to bring

V=0 & o0

A= b2 . E ST | @

(e) When g4 is at P, what is the total electric potential energy of the three c}zi'[.'gt:s?
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Multiple Choice (8 points total)

1. Which of the following statements about electric field lines due to a charge arrangement is incorrect?

(a) They can never crass.
(b) The more closely the lines are spaced, the stronger the electric field.

(¢ If the electric force on an electron (which has a negative charge) pomts upward at a point, the direction of
the electric field is downward at that point. .

(d) They point toward negative charges.
@ Charges must move along these lines.

2. A small conducting spherical shell with charge ¢ is placed inside a largar
spherical conducting shell with charge —g. The electric field is measured
at three points as shown. Which of the following statements about the
mavmtudes of those meastirements is true? -

a} Es> Eg
(b) Ex>Ec
© Ec>Ea
(dy Ec> Eg

@EA=EC -

not touch the conductor. There are no other charges in the vicinity. What is the total charge on the inner and

outer surfaces of the conductor"
(@) Opper = —500, L/-_q"c-\:’-*r = -5

(b) aner 'IOPLC-. Qaumn -0
{ Gomer = +10pC

Qouter = =10 },!.C
Qouter = ouc

4. A positive test charge ¢ is released from rest in a uniform eleciric field E, at a point where the ejectric potential
is V. Only the electric field acts on the particle. At some later time, the charge has moved a distance » {0 a new
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potential is ¥,. How much kinstic energy has the particle gained?

(a) gq/r

(b) ¢(Vp— V)

@Q(Va - vh) _

(dy gE

{e) none
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Short Ansvver 8 p'oints total)

5, Achargeof-1nCis placed at the origin of a coordinate system. A second charge of -4 nC is placed on the x-axis
at the pomt x = 1cm. Fing the location on the x-axis where the elec{nc field is zero,
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6. An e]ectron is accelerated from rest through a potentlal dlffer-
ence of 2000 V. The electron then enters a pair of paraliel plates ' i
_separated by a dxstance of 1.50 cm. The electron velocity is par- " 20
allel to the plates when it enters the plates. If the potential differ-
*ence between the plates is 50.0V, and the electron is deflected
by 3.00mm at the end of the plates, what is the magmmde of
' ;:the final velocuy of the elect.ron" '
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Short Answer (8 pdints total)

5. A charge of +3nC is placed at the crigin of a coordinate system A second charge of +1 nC is placed on the .
x-axis at the point x = 1cm. Find the location cn the x—ams where the clccmc ﬁeld ig zero
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6. An electron is accelerated from rest through a potentxal dlffer-
ence of 1000V, The electron then énters a pair of parallel platés
separated by a distance of 1 .00 cme. The electron velocity is par-
allel to the plates when it enters the plates. If the potential differ-
ence between the plates is 25.0V, and the electron i is deflected

by 2.00mm at the end of the plates, what is the magmtude of
the final velocity of the electron?
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