PHYS 102 Exams FALL 2014 Exam 1 (A) September 2014

The next two questions pertain to the situation described below.

Two charges Q7 and Q7 are placed on the x-axis, at x = 0 and x = 2 c¢m, respectively, as shown in the figure.
The charge O, = 5.5 uC, whereas Q; is not known. A third charge ¢ = +4.5 uC is placed a distance x = 3 cm
from the origin, on the x-axis.

forcg on g due to charges 1 and 2 is zero?

. T
5 gj =50ZC Ch DL Ll

d. O =-17uC v - g\ é
o JZ N (\) JL — Lf q (G
e. 01 =-5.6uC - — ]"’L — a /4
- \ L
2) Does your answer change if charge ¢ is now negative? L
b. Yes
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The next two questions pertain to the situation described below.

Consider the configuration of charges shown:
q1 =-1nC, g2 =-3nC,and g3 = +4 nC.
The grid is / ¢m on a side.

g,=-3nC

4 cm

g,=11nC o C I 3=+4nC

3) Which of the following vectors best represents the direction of the totaldorce F 3 5t on charge g3 due to q;
and ¢,? P\/\

N1/ _

Figure A Figure B FigureC FigureD FigureE

a. Figure C
b. Figure D

C d. Figure B )
e. Figure

4) Calculate the magnitude of the total force |F'3 10| on charge g3 due to g; and ¢q;.

o o= JETAES [ELEY
c. |F3ro = 220'011/]:[N‘
. ZS?%@N m\ ngfw 3
— J -
- q% g‘\j - HXLOL(N
15515 N
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The next two questions pertain to the situation described below.

A positively charged rod is brought close but does not touch an uncharged conducting sphere (as shown in
steps a-b below). As a rod approaches, the sphere is connected to ground by a conducting wire (c). The
grounding wire and rod are then removed (d-e).

O
i{f) ﬁ) i{(; i (e)

5) What is the charge on the conducting sphere after the sequence of steps?

= (c)

a. Zero

Z c. Negative )

6) Now the sequence of steps is repeated, starting with the same conducting sphere (uncharged), but without
grounding the sphere. What is the charge on the sphere after the sequence of steps (a-c)?

b. Negative
c. Positive
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The next three questions pertain to the situation described below.

An electroscope is built by suspending two identically sized
conducting spheres of mass m = (.02 kg from thin wires of
length £ = 15 cm as shown in the figure. After charging, both
spheres make an angle of § = 15° relative to vertical and Q;

= 0>. (Note: in this problem, you may ignore any mass or
charge from the thin wires.)

7) Because the system is in equilibrium:

a. Gravity does not act on the system.
b. The spheres will experience a net acceleration.
he spheres will not experience a net acceleration.

8) If the charge of hoth Q; and Q> is increased, the angle 6 will:

s g 12 AT

b. jncrease.
C. stay the same.

9) What is the magnitude of the charge |Q/|?

e
(s ™ 5
a. |01 =84 x10%C . % — j(Q
b. |01 =1.6 x 107 C VSl = O"L
c. |01 =5 xw‘gc L

‘QJM]O o hp-kadt L ke
|01l =19 %107 C Ol
! LY \JL
@:M L{%S)“ﬁ(/fﬁb\%

| X
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figure best represents the resulting charge
distribution on the metal sphere?

13) A sphere with charge +¢ is placed a
distance d from an uncharged metal e e
sphere. Of the four figures shown, which 7 ‘
d

d

Figure A Figure B

o @ o O

d

Figure C Figure D

a. Figure C
b. Figure A
c. Figure D
d. None of these

@7 igure B

The next two questions pertain to the situation described below.

An electric dipole has a separation distance d = [ mm. s
It is placed 2 ¢m from a fixed, positive charge g = 9.7 uC. o & Yoo

2cm

14) If |0| = 0.21 uC what is Ee magnituée of &he net forc\z on %he dipole‘(due to the sphere?
_ S VI 'jgﬂ - /C%— 2
a. F=0N B 1
b. F=87N (li—% L
c. F=18N -k § l o L
sy Vo @y~ @otie)

15) The dipole is released. In what direction will it travel?

a. It will not move.
1t will move away from the charged sphere.
C. It will move toward the charged sphere.
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The next three questions pertain to the situation described below.

Three charges are fixed in position as shown in below. Note, charges Q1 and Q3 are positive, charge Q2 is
negative.

1{(\1\
Y o

grid spacing in meters

Q1=2.4 x 107® Coulombs
Q2=-4.8 x 10°% Coulombs
Q3=2.4 x 10"°Coulombs

4) What is the x component of the force on charge Ql due to the other two charges?

Gﬁ’i - ’S\ l
a. Fix=-0.0236 N F T Lo
b. Fix=0.00116 N : .i
CeF1x=0.00232 N '{;’tl 0

d. F1x=0.00259 N
e. F1x=-0.0259 N

5) What is the y component of the force on charge Q1 due to the other two charges?

a Fiy=00233N  ody E'l }l
b. Fiy=-0.0233 N
c. F1§—00224N = HQ d - \Q}_Q_‘i <%7:>

L
d. Fly=-0.0282N T 2 m

QFly 0.0248 N
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Physics 1024 Exam 1 Spring 2013

1. Anegatively charged rod is brought near (but does not touch) an electroscope as
shown. Then, the scope is briefly grounded. Finally, the electroscope is disconnected
from ground and the charged rod is removed. Regarding the whole sequence of three
steps, which statement is FALSE?

a. Negative charges will flow from the scope to the ground. \/
Q Negative charges will be induced on the scope when the rod is moved away.
c. The leaves will repel each other when the rod is moved awax(jl

2. Two point charges are placed on the x-axis as shown. If a positive charge is brought to
the point P, what is the direction of the net electric force felt by this charge?

Q,=+11C Q,=-2puC
e & > X
10cm 20cm
e L T >

a./ Along the negative x-axis.
b. Along the positive x-axis.

c. It depends on thwltu e of the positive charge at point P.

3 of 15 pages
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Physics 1024 Exam 1 Spring 2013

6. Consider an uncharged spherical conducting shell as shown. If
charges are transferred to it, which statement is TRUE regarding their
behavior?

a. They will be distributed uniformly throughout the conductor.
b. They will spread on the inner surface.
hey will spread on the outer surface.

5 of 15 pages
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Physics 1024 Exam 1 Spring 2013

The next five questions pertain to the following situation.
Three point charges are positioned on the vertices of an equilateral triangle as shown.

yA

8. What is the agﬁiu e of the net electric force F on the chagge Q3? ’ g
a. F=3.89N — F *k( /3\(: g_lF —
. F=112N %’0 | L - l |
c..£E=195N

- J7 Lk J
(0.0
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Physics 1024 Exam 1 Fall 2012

4.2

The following situation pertains to the next three questions. )/\y

3—(004

A positive charge, +3nC is placed o-.f) : fn
at +0.04 m on the x-axis. A negative charge, -3 nC, / L
is placed at -0.04 m on the x-axis. We are interested / \Q
in the electric force on a -2 nC charge placed at <
+0.04 m on the y-axis. .
lefT i t
—@ o
13. What is the direction of the electric force -3nc +3nc
. -0.04 m 0.04 m

on the -2 nC particle?

In the +x direction.
b. In the -x direction.
c. In the +y direction.
d. In the -y direction.
e. The force is zero.
14. What is the magm,tude of the electric fgrce on the -2 nC particle?

F o+ F F AF =)
a. ON ~\<ﬂ’ o4 g l\{' ex” FL %
b. 24N
c. 3.6x10°N ] (
(dJ2.4x10°N f T
e. 4.8x10°N - 2 k W, s
| LN A J1
2(4.0tw)
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Physics 1024 Exam 1 Fall 2012

27. A metal box carries a charge Qy=+1C. A polarizable ball that carries no net electric
charge, Q; = 0C, is held in place with a rod so that it is located near the box. Which statement
with regards to the force between the rubber ball and the metal box is correct?

a. There will be no force since Q;= 0C.
b. There will a repulsive force.
@' here will be an attractive force. Q=

QM= +1C

Check to make sure you bubbled in all your answers.
Did you bubble in your name, exam version and network-1D?
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Physics 102a Exam 1 Spring 2012

18. A sphere is hung from a light cotton string attached to a fixed support (t1). A conducting rod
with a net negative charge is made to touch the sphere (t,) and then moved away.

t, t, t

Which direction does the sphere move at time ts, when the rod is held nearby?

a. toward the rod
way from the rod
c. does not move

13 of 18 pages
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Physics 102a Exam 1 Spring 2012

The next two questions continue from the previous page:

Another charge with mass m = 4.3 x 10" kg is added to the configuration at the origin. The
+9nC and +3nC charges are held stationary, while the 4nC charge is free to move.

(L pyam

+9nC +4nC +3nC
— @— X(In)

LT T e
e

24. What is the magnitude of the force on the 4 nC charge? 1

S L0 Wi
" e

- K C/EY’D
S~ Sl
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PHYS 102 Exams Hour Exam 1 (A)

The next three questions pertain to the situation described below.

A positive and a negative charge have mass 0.4 kg and are fixed in position along the x-axis separated by a
distance d=0.2 m as shown in below.

Q1=8.2 x 10 Coulombs =8.2 uC

Region A Region B Region C e
< @ @ > Q2=-1.64 x 10 Coulombs  _ ¢,/ ~
d=02m
d m =0.4 kg

2) In which region(s) is there a point on the x-axis where the electric field due to the two charges is zero?

Q Region A only

b. Region A and B. l@il > 1{21] -E.) (:1,_ :\5 J;LL Lﬁﬁ- ‘f} .

c. Region B only.
)

gust Wt | R, € -
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The next two questions pertain to the situation described below.

The figure below shows the field lines due to two unknown point charges.

[l o

7) Compare the magnitude of the two charges.

a. Q1] <1]Qz2| MO . - : -
Qo e M b ot o &
C. =

8) Compare the magnitude of the electric field at points A and B.

a. |[EA| > [EB]

B s dosly of s n B
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Physics 1024 Exam 1 Fall 2012

9. Two charges, +Q and -Q, are placed on the X-axis as shown. In which of the three regions, A,
B, and C, on the x-axis can the electric field be zero?

a. Region A A B C

b. Region B o o

c. Region C X
d. Regions A and C +Q -Q

o regions.
- I

., R

'\K)éu LJ\E& € ﬁﬁ?!_“/ Tl'do‘?t’mn

%? AUl kl"-g *"*-*C L"’ﬁ"‘“‘-ﬁ "'ﬂ..h?. m UNL § owe
T‘u"‘u-"k,j"'\\)ibali ~ 13\'1‘5‘( L,"‘-'ﬂ}ﬁ \Q{u A ,j;ﬁ' \ﬁl-hnm >,

It E20
hk:‘:r_'ﬂ? TFOQUY&}% dvsoe 15 (2) ) il owsue, {_ﬂ“ is @%ﬂmfhrﬁé

10. Four charges, all +4 uC, are placed at the corners Aﬁ y

of a square with 0.15 m long sides, as shown. Calculate the - +4 ncC
X-component, Ey, of the electric field at the 0.15 m
center of the square.

@Exz -6.4x10° N/C 4uC
b. Ex= -3.2x10°N/C — eb % Be >
c. BEx= 0 N/C X
d. Ex= +3.2x10° N/C
e. Ex= +6.4x10° N/C

o [)m cmf{gtlﬂ.

N W
9 o~ + 'JLL = 0. Il5 = T

e I D‘.ﬁ‘)l'.‘f"\.

Pac dot conlibide %.J(GE
D4t ek ghiey L Mﬁc&-m E,(
g €€, =0 ko)
--%. ixiz;}qx'lﬁjg
(0.106] )
el A ¥ 'th C
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Physics 1024 Exam 1 Fall 2012

11. Compare the magnitudes of the electric fields, E; and E,, produced by two charges,

Q;=3.2uCand Q,=0.75 pC. We measure E; a distance r; = 0.2 m from Q, and E; a distance
r,=0.1 m from Q,. Which is larger, E; or E,?

. E, is larger. Q

r E,
. Ei and E; are equal. .} 1 S
c. E,is larger.
Q r K
® o)

@ Lo -r:'ll b{‘r 51-'““"3%1' f‘:

> e 1. o -
’l 0"1"' 7 1 e {Lifl"—" C
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Physics 1024 Exam 1 Fall 2012

18. A small particle of mass m = 4x10'® kg has a charge of q =-1.6x10"" C. It is placed in a
vertical electric field, E, as shown. What must the magnitude of E be to suspend the particle

against the force of gravity?

a. 0.04 N/C £
b. 25N/C m=ax10 ke
@245N/C . 19
g=-1.6x10 C
k. \ \ 1\%&\".’- mr&
) =) E- -~ W 4
14
\L m&’;? = ‘HEEF’ 1g ifj'?;t
. 1 10 of 14
d RPN o 14

=1%5 u/r
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The next three questions pertain to the situation described below.

Consider the collection of 4 charges below:

10) Using the field lines determine the correct ordering for the magnitudes of the charges

@ 1431 < 1911 < 1921 < 194

b. |g2] <lql| <|q4| < |q3| count field lines
c. lg3| <lq2| <|ql| < |q4|
d. |q1| <lq2] <lq3| <|q4|
e. lgl] <lq3| <lq2| < |q4|

11) Based on the nature of the field lines which of the following is true:

The signs of q1 and q2 are opposite of q3 and g4. g2 connects to g3, so are opposite q
b. All of the charges have the same sign. q1/g2 don't connect, so must be same
c. The charges ql and g4 have the same sign. 03/g4 don't connect, so must be same

12) When placed at which point will a test charge experience the largest force?

@2 density of lines is highest

c. S

50f10
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The next three questions pertain to the situation described below.

A
Four point charges are equally spaced by a distance d = 4.69 mm
at the corners of a square, as shown in the figure. Three of the
charges are positive, with ¢ = 2.9 uC, while one is negative with d d

charge g =-2.9 uC.

24) Considering only the three positive charges, which vector arrow shown below best represents the
direction of the electric field at the position of the negative charge?

N1/ _ 7

Figure A FigureB FigureC FigureD FigureE
By s

a. Figure A EH ?'ﬂ“?’ FN&J S.,»m ) (-:
b. Figure B i; g A
: L7e p
c. Figure C Y = v
Figure £ E:Q_

o '
. Fioure D - afhicdd dvreco
e 2 (D condd el e

25) Considering only the three posmve charges what is the magmtude of the electrlc field at the position of

the negative charge? l‘h
I‘L T \ <
AT T Ee
a. E=1.19 x 10° N/C oA 558 I41E g
E=227x10°N/C = k 1 ka .t
E=0N/C -j&g ¥ «ﬁ 1
d E=1.78 x 10° N/C (34)
e. E=1.08 x 10° N/C k[h ,L— x O 3”*
q L) =
1o @810 ‘}'Sm) 10 0f 10
Ly 3 q

\i_%i'l&.f(ﬂ .EP d-ﬁna‘a) 223500 ﬂ/{
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Physics 102a Exam 1 Spring 2012

The next two questions pertain to the following diagram.

The following diagram has three charges, Q1, Q. , Qs, and three points in space, A, B, C.

12. Where is the magnitude of the electric field strongest?
JaA

b. B density of field lines
c. C

13. What is true about the magnitude of the charges?

a. Q1>Q2>Qs count lines coming out of each
@QFQFQs
C. Q:>Q>Q1

9 of 18 pages
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Physics 102a Exam 1 Spring 2012

The next two questions pertain to the following situation:

An insulating sphere of mass m = 9.3 kg and charge Q = +4.6 mC is hung on a light cotton string
and then placed in an external electric field. The electric field is unknown in magnitude and
points upward. The tension in the string is measured to be 76 N.

O,

19. What is the magnitude of the external electric field?

a. E =480 N/C
b. E=630N/C
c. E=1900 N/C

{d] E=3300N/C
e. E=5400 N/C

A2 o
£ ‘T—r?h[-, “ﬁé— Q‘] F%M TR,
rNc:J E - mdqr sA%) Jas
= 391 4C

20. Let the original tension in the string be To. The charge Q is changed from +4.6 mC to
-4.6 mC. What is the relationship between the new tension T, and the original tension T,?

d. TneW < TO ’T'
b. Tnew = TO -

STl T

14 of 18 pages
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Physics 102a Exam 1 Spring 2012

The next two questions pertain to the following situation:

Two charges are located on the x-axis at positions —6 m and +2 m respectively. Each grid
spacing is 1 meter.

,Y(m)
+9nC | +3nC
o X X2—@— X(m)
ql I — q2

22. What is the net electric field at the origin due to the two charges?

(G -450 vim

b. —2.25 V/m = - '\c\ q, -
c. +9.00 V/m k& C,= F - \f_j;z
| g
A4S ung W kc"m(} ¢ _ 3“5 )
L o L

&:;3"?% ﬁqxﬂﬂ'(\l "'ﬁj-’:_fi_ql)
U m

L (2 -3) ¥

2 -Y4.5 M/c
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Exam 1 Spring 2012

Physics 102a

The next question pertains to the following situation:

Three charges are located at (0,0), (7 m,0), and (0, 3m), as shown below. Each grid spacing is 1
meter.

=
., Y(m) ks
+
411(:. ...... —2 _CD=
2 |
B ) I N U A G Lim
q2§ _ -
+8nC 2nC |
9 " — x{m)
' ' <----7m ---> — 3
%3
26. What is the net electric f|eld at the point indicated at (7 m, 3 m)?
+
a. 0.76 V/m \5—1; E‘j““\] K
D 2.4 vim
c. 5.9V/m &) \C -\5 CH_I.O Lma 2L M/
d. 12 V/m = ""____, ¢
e. 39 V/m 49 )

:‘[; - D-’)(gﬁ' WC +)l,

(:3 j%, G0 - (Lyd” (L g MM}
S ()

2, f_:l\( 2 Q\LLE;‘ %Ha_' ~ M - Pu/
\ | “%’ff*@ﬁﬁ)“( ) =i e

L‘r"' \(Jj_a ) %\f\ =
5%

R *olsq v &""?Tﬁﬁ
eyt M 5 Vg eV
5 Gy, m,,,w(uw ! 4 L.f)sl_w/c
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Physics 1024 Exam 1 Spring 2013

The next five questions pertain to the following situation.
Three point charges are positioned on the vertices of an equilateral triangle as shown.

yA

A\ 4
x

Q= +1 puC 2cm Q,=+1 puC

9. What is the direction of the electric field at the origin, P?
—

Q\ ﬂ*_é.)t c:fngf
T, ok, Ffovad - cha-go

10. What is the magnitude of the electric field E at the origin, P?

@ Along the positive y-axis.
b. Along the negative y-axis.

a. E=135x107 N/C c - b
b. E =5.39x108 N/C Yok 3 q  , . -
) E = 1.50x108 N/C 2 kl}il‘ qylo -byle )
T E=1.12x10° N/C > \Q = T T AP
e. E=7.01x10° N/C bt (B )0y
3
(§{— \E ¢ m - C\KSL_I&-

3 1ot
= \5¢ \o’;i\-‘/_c_
“ 1.6 10 ij/é—__
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