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.

QI1=8.2 x 10 Coulombs

Region A s Region B -~ Region C 5
< Q > Q2=-1.64 x 10~ Coulombs
Qy =4 d=02m
d m=0.4 kg

1) If charge Q2 is released from rest, how fast will i[ be moving when it is a distance d/4 from charge Q1?

W:=kQu sz (AU
1?‘ -\—‘-M’L;g 0
a llms |, ka0, DR
b. 123m/s ¢ T NCRAK XN
c. 5.5m/s W- 1 P S
953 mis ‘\O‘O‘(;& 8

e. O0m/s 3kQ,Q,

-

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

a. Region B only.
b. Region A only.
(©) Regions A and B.

—/


Gil

Gil

Gil

Gil

Gil

Gil

Gil

Gil


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.

AY

Q1=2.4 x 107® Coulombs

@D Q2=-4.8 x 10" Coulombs

Q3=2.4 x 10"°Coulombs

grid spacing in meters
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6) How much work does the electric field do,when the charges are brought from infinitely far away, to their
location in the figure.

a. Wg=-0.0143J \l\/ = — btk

b. W =-0.0662] a3
©) WE=0.0662
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The next three questions pertain to the situation described below.

+Q CZEOR

3 1N
= 2 AL -L
7T gt 3%%7’\\0 ,5"[1)((0
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-Q PIateArea:A‘ | 3}7 “U (

A parallel plate capacitor consists of two metal plates with an area 4 = 542 mm’ separated by a distance d =
0.36 mm. The capacitor is connected to a 9 volt battery as shown above.

16) What is the charge Q on the capacitor? @\ C, \/
0 =10.539nC — \%3}’9 ;‘ﬁ

0 =1.08 nC -9
e 0l wld C

0=12x10%nC

o o op

17) If the plates are pulled slightly further apart (increasing d) the magnitude of the electric field between

the plates . C a
— —
@ decreases. \QL Yﬂ QJL \/ —_
b. remains the same.
=,

¢. increases.

18) If a dialectric of dialectric strength « is placed between the plates, how will the charge on the capacitor

change?

a. decrease by a factor of k. ( — l< C

b. Stay the same. O
Q=CV

@ Increase by a factor of k.
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The next four questions pertain to the situation described below.

C s C, —
=V C, ==
o C, C, —/—=
| |
1 |

Seven identical capacitors with capacitance C = 8.5 nF are connected to a 12 Volt battery as shown in the
figure above.

19) Capacitors C3 and Cg are connected ﬁ 5 & L'\) \ C \9\

oyt Lo n Q /F Luw\

b.)in series.
c¢. neither in series nor in parallel.

capacitor C7

: 0= By
‘V1 V7 (\4(_—,]——‘ Clg‘lfﬂ, \/ :ﬂﬁ

20) Compare the magnitude of the voltage across capacitor Ci with the magnitude of the voltage across Q

. Vi>Vy - -

Y \\%C\? . C

C - O =) C). ZEC

- )
a. Ceq=9.92 nF D 156 4
b. Ceq=9.07nF ) LV S ) S
C. Ceq:23.8 nF —6\ - C) A’ C“')\UL C
(@) Ceq = 3.04 nF et
c. Ceq: 1.21 nF

22) What is the voltage across capacitor Cz‘?

Q= N3
ez o

c. V2 =0.85 Volts 2 ?l

\/LC\/'S’A:Q 5 Q
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The next two questions pertain to the situation described below.

(= _
(A Al JQ ?
C
- & %
L | Ll 5 | @
8 S| 2
N
Resistor 1 Resistor 2

A student decides to build some resistors using rectangular blocks of calcium (p =3.36 x 1080 m) and
tungsten ( p =5.6 x 10°%Q m). The dimensions of the blocks are identical with a length L = 0.12 m, and cross

section A = 2.25 x 10™* m?. Resistor 1 is created from a single block of calcium. Resistor 2 is created by
attaching a block of calcium to a block of tungston as shown in the figure above.

23) Compare the resistance of the two resistors. .
’ d S
a. R1=Rp 3K§\Cﬂ\ L\ Q/T) Cj(ﬁ
®ri-R
c. Ri<R» \/\ P (-
24) What is the resistance of re51st0r 2? L l
~— -
(@DRa=L12x 1070 @ Q
b. R2—478><10'5Q K‘L/ C wf
c. R2=239% 107 Q 1£\ (
/ C — \J( JV
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Physics 1024 Exam 1 Fall 2012

3. What is the resistance between points A and B of the resistor network shown in the diagram
below? Each resistor in the network has resistance R.

R
A——NVy

a. 5SR/2
b. 3R/5

&SR3
T4R — -

s 2 LI

4. Animal fat has a resistivity p=7 2-m. What is the resistance of a cylinder of animal fat that
has a radius of 0.5 m and a length of 1 m?

2.0.79 Q I _ )_/ . L
e

€.3.9Q

4 of 14 pages
27 problems
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Physics 1024 Exam 1 Fall 2012

12. Consider the two circuits, labeled I and II, in the circuit below. All resistors have the same
resistance R, and the batteries both have the same emf ¢.

S (L

I [I

Which of the following statements is true regarding the power P; supplied by the battery in
circuit I compared with the power Py supplied by the battery in circuit I1?

(o,
b. Pi=0.5 Py

C. PI 0.25 PH
d. P= =4 P

c. PIZ PH " (

»—4

8 of 14 pages
27 problems
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Physics 1024 Exam 1 Fall 2012

The following situation pertains to the next three questions.

"o

A positive charge, +3nC is placed s O-f):fn
at +0.04 m on the x-axis. A negative charge, -3 nC, ,qd( "~ /
is placed at -0.04 m on the x-axis. We are interested O'U //
in the electric force on a -2 nC charge placed at (A

. \V /
+0.04 m on the y-axis. R /

/ - X
— @7 o

15. What is the electric potential at the position of the -2 nC particle, due to the two charges on
the x-axis? The electric potential is defined to be zero at infinity.

éiggz oA lQ )+ IC )
+ -47(7)5 J 04’1,
| | g(f.aél Z) viﬁ
CB)) I

e. 955V
9 of 14 pages
27 problems
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Physics 1024 Exam 1 Fall 2012

The following two problems are related.

16. How much work must you do to assemble the charge configuration shown? All three
charges have Q =-1.5 uC and are equally spaced (d = 0.035 m) on the x-axis.

Lg by
dj 1.16J < d =< d >
1.45] ® ® °
c. 1.74 ] X

o ose0 1) 2K 0,0, 2, 2\ A
L4 " aﬁr—f

— L L
=L@ g

17. Suppose the charges in the previous problem all had Q =+1.5 uC. How would your answer
change?

a. The work would become less positive (or more negative).
< E I'he work would not change.
c. The work would become more positive (or less negative).

18. A small particle of mass m = 4x10'® kg has a charge of g =-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. 0.04N/C
25N/C £ 18
m=4x10 kg
245 N/C . 19
E g=-1.6x10 C
mx;t %

f”"ﬂ;”%l()ﬂ%ﬁ‘% K “«/1
% LExo™ T

- 1 W/

27 problems
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Physics 1024 Exam 1 Fall 2012

The next two problems refer to the capacitor network shown below.

The circuit consists of 4 capacitors C;, C,, C3 and Cy4 and a battery with a voltage of 9 V. All

capacitors have identical values C = C;=C,=C3=Cy4.
( e 4

V=9V — 1 c,
= g2
(\*” _ 1

19. What is the equivalent capacitance Ceq of the circuit in terms of C=C=C,=C;=C4 ?

a. C/3
b. 2C/3
@ 5C/3
. 7C/3

e. 3C

20. If C =15 mF, what is the electric charge Q 2 stored in capac1tor Cy?

a.0.045C C [/&ﬂr\g )[»0/)’7

@)01350 L

B VAT
Qﬁcl\/ -~ g\dﬁ @

11 of 14 pages
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Physics 1024 Exam 1 Fall 2012

21. A circuit has 4 capacitors of equal capacitance Co= 20 pF. What is the equivalent
capacitance Ceq of the circuit?

0 0

I |
| | C
ﬁ Ceq=10p F 0

eq=20uF e —_—
¢. Coq= 30 F CB T
d. Ceq=40p F Co C L

€. Ceq=50n F L | I
S
-

22. Two capacitors are made from two square sheets of copper plates. For each of the capacitors
the length of the sides of the sheets is identical to the distance between the two plates. The
distances between plates for the first capacitor with capacitance C; is d;, and d,=2d;. What is the
capacitance C; in terms of C;?

a. C2=C1/2 d
b. C2=C1 d = 2d

O~
v

12 of 14 pages
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Physics 1024 Exam 1 Fall 2012

23. A charged particle (q = 0.5 uC) moves in a uniform electric field (E = 1.2x10” N/C, in the
+X direction) from A to B as shown. The starting point, A, is at (x=0.15 m, y=0.14 m), and the
ending point, B, is at (x=0.215 m, y=0.14 m). How much work does the electric field do on the
particle as it moves from A to B?

g v W g

/(,O N |

*m

24. A collection of large capacitors connected in parallel is used in operating an accelerator in a
radiation oncology practice. The total capacitance is C= 1F. Assuming the capacitors are
operated with a voltage of V=1 10 V, how much energy can be stored?

2.55] Mfﬁ_,_, C\/

b.30517J
c.610J
(  d)6050)
e. 12100J

25. A naval rail gun has accelerated a projectile to 3km/s. The projectile has a kinetic energy of
490kJ. The energy for rail gun shots is stored in large capacitors. If the capacitance used is
Cr=2F, how much charge was stored mZtJhe capacitor just before the shot was fired?

b 492)00C :’L ’ - %%O Lﬁj
| L

c.700 C C/ ) _
400 C
5 P22 w40y )]
T

C
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Physics 1024 Exam 1 Fall 2012

26. Two large parallel aluminum plates are isolated and separated by an adjustable distance. A
container of water (with dielectric constant €=80) has been placed between the plates. Which
change to the setup would increase the capacitance (%“&e plates?

a. Increasing the distance between the two|plates.
b. Removing the container of water.

@ ing a second container of water between the plates while keeping the distance between

+ U

|

|
-

Check to make sure you bubbled in all your answers.
Did you bubble in your name, exam version and network-1D?

14 of 14 pages
27 problems
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The next two questions pertain to the situation described below.

Given is a map of equal-potential lines (see figure). The
potential is created by three charges in a plane (q7, ¢2, em| 75
q3). Potential values are given in Volts . Note the

signs (+/-). Based on the map:

=1
.2"' "‘I
1 20 :" :' D ’ . "
‘\ O A ¢ '."
100 2 x
80 ';'
o
: BX
60 Voo
20 H c
20 0~
|
0 20 80 100 120 140 cm

16) What is the sign (+/-) of the charge q»?

a. +
( b_j.

c. 0

17) How much total work W by you is required to move a charge of / C from point 4 to point B, and then

from point B to point C?

a. =0J

=4J
c. w=-2J
d w=2J
e. W=-4J

ﬂ]QJS
J

7 of 10
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18) You move two charges closer towards each other by equal distances, ®

until they are separated by a small distance d. They have equal masses +Q
and charges of equal magnitude and opposite sign, Q and -Q. The charges
are exposed to a uniform electric field £, as shown in the diagram. Keeping 3
in mind interactions between the two objects, which statement best d i. E’
. ®
describes the work done by you on the system of charges? A

bU\ £ O o
Q I am doing negative work on the system of charges.

b. I am doing positive work on the system of charges.
c. I am doing no work on the system of charges.

19) Choose the statement that best describes the work done by

my

you on the system shown. The objects have equal charge Q, @®
and the direction of electric field is vertical. +Q

4

di,

@ |

@ am doing positive work on the system of charges.

b. I am doing negative work on the system of charges.
c. [ am doing no work on the system of charges.

8 of 10
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20) Consider the case of two identical charges, with equal mass M = 0.7 kg and equal charge Q = +6 C, in

the absence of an external electric field. The charges start at an infinitely far distance apart, and move in
opposite directions directly towards one another, with velocities of +5 km/s and -5 km/s, respectively. What is
the closest distance d that the charges will get to one another" J

a. d=8700m K/ 1 \"'W\\r

| _
e o U

d. d=150km 1

S 0 &= -jWL/ \ 9. g lmh

21) What is the change in potential energy of a particle of charge +¢ that is brought from a distance of 3R to
a distance of R from a particle of charge —¢?

+q -q +q -q
® \ ® i

\ )

Y
(el \C
U = -2kq’/3R \J\ /“LJ\ T C ﬂ\\
b. U= -kq’/4R’ g’ k
c. U=-2k¢’/R

\ )
Y

3R

d. U= kq’/3R
e. U=kq’/3R? —/ — 7_ L/
22) Two 2.9 uC charges are held fixed at the q, a,

positions shown in the figure. Note that
both charges are positive.
Calculate the change in potential energy
U(B)-U(A) of a 1.0 uC charge that is moved
from 4 to B. Note that the ruler lines shown

in the figure are equally spaced. (-/l

/ L

— . B s

Qi Wi by’ W
S S
G ™ W@

@
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The next three questions pertain to the situation described below. l

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 N d
charge g =-2.9 uC. %r
A |2

Four point charges are equally spaced by a distance d = 4.69 mm .

23) What is the electric potengial at the center point between the fixed charges? l

V=-16x10"V = \/‘b\{ +\/ %\{

@V21.6><107V [<
¢ v=22x10"¥ - + 1S Zﬁt
2: II: 1]1] :1]007 VV l J/ T \ﬁ L
= 297 Y

10 0of 10
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Physics 102a Exam 1 Spring 2012

1. There are seven capacitors all with capacitance C connected in the network indicated below.

—

A HHBERT 2
el

Nu ];\

.

—_—

——

L

What is the equivalent capacitance of this network between points A and B?

a. 5/6 C | \

\
@52,/?7(:(: ~ Z
cme ¢/ @
=S O I
. |7 S¢C

3 of 18 pages
26 problems
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Physics 102a Exam 1 Spring 2012

The following situation pertains to the next three questions:

A network of fully charged capacitors and a battery is drawn below. The components have the
following values: C; =10 pF, C; =20 uF, C3=30 uF, C4 =40 pF, Cs =50 pF, Cs = 60 puF, and

€ =12 Volts. The points A and B are labeled on the diagram.

El
i ﬁ
- e
Cs C T
— | — — —— 5 = (l
8 i ca ——— n/DO H\g Sd T —Q/
/tc/ /?QOZ Cs : %DOO (:
o %9 o (o

2. What is the equwalent capacitance of this entire network?
[ a? Ceq= 23.8pF ZLK - LH L1 Ih( t C
| Ceq = 123.5pF ( C ~ \(/
d. Ceq=1001pF (C L]L(L{ f QR) C

e. Cog= 65.9 uF ’L’)U(;E

3. What is the electric charge stored on capacitor C; ?

a Q= 95.1uC v %_
,=120.0 uC
;82_1310“(: \/ C E_
d. Q= 853 puC @t
e. Q,=201.3 uC

4. Suppose the branch from point A to point B, including capacitors Cs and Cg, were removed
from the circuit. The charge stored on C; would

a. increase.
b. decrease.

@tay the same.

4 of 18 pages
26 problems
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Physics 102a Exam 1 Spring 2012

The next three questions pertain to the following situation:

A capacitor is in a circuit with a battery as shown. This capacitor has square plates with sides
s = 2.2 cm and has no dielectric between the plates. Each plate has a charge of magnitude Q =
10 pC.

_ L

capacitor ‘_H/“ | — ——

5. What is the electric field, E, between the plates? AL
0210 <
E =2.33x 10° N/C sz ey

c. E=3.14x 10* N/C
d. E=5.98 x 10° N/C
e. E=6.79 x 10* N/C

b. E=154x10°N/C - Eo ﬁ ) £ (0. OLLK)Z

6. The capacitor has a stored energy, U;, without any dielectric between the plates. Now a slab
of dielectric material with dielectric constant K = 2.0 is placed between the plates, with the same
width as the plate separation.

capacitor -t —

with dielectric

The new stored energy of the capacitor U; is

a. the same as U, ] C\/ , C = kCo

b. less than U;.

@Iarger than U;. )

5 of 18 pages
26 problems
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Physics 102a Exam 1 Spring 2012

The next question continues from the previous page.

7. A conducting slab replaces the dielectric, and the distance between the plates is doubled. The
stored energy is now Us.

T
— €
e

L

capacitor

Compare this stored energy Us with the original stored energy Us.

SEE it ae et

. Us=1/4 U, Ok
€. 3:2/ 1
e Kp@«%@m 56 C onhin

6 of 18 pages
26 problems
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Physics 102a Exam 1 Spring 2012

The next four questions refer to the following circuit:

qp)
1

8. If all four resistors have resistance R, what is the total equivalent resistance for this circuit?

a. 4R
b. 2R
COR

d. R/4
e. R/2

9. What is the current supplied by the battery if each resistor has resistance R?

e/R
b. 2R /¢
c. ¢/3R
d 2¢/R
e. ¢/4R

7 of 18 pages
26 problems
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Physics 102a Exam 1 Spring 2012

The next two questions continue from the previous page:

10. How much power is dissipated in this circuit if each resistor has resistance R?

a /e’ I R \/‘1
C; 2% IR J/\% .

c. RI2¢?

d. & /4R /
e. &R "%% L__/

k 8 of 18 pages
26 problems
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Physics 102a Exam 1 Spring 2012

17. A resistor is created using a cube of carbon. The resistivity of carbon is 3.5 x10° Q m. The
length of each side of the cube is 10°m. The cube is hooked up to a 1.5 V battery as shown
below. How much current flows through the cube?

10°m

. «—>
10°m 2 T 106 m

v

4.3x10%° A
0.043 A
233 A
0.1A
15A

P00 T

12 of 18 pages
26 problems



Physics 102a Exam 1 Spring 2012

The next question pertains to the following situation:

Three charges are arranged in a right triangle, as shown. The three charges are Q; = -3.4 uC, Q;
=+5.6 uC, and Q3 =-1.2 uC.

3in 4m

Q Sm ®0;

21. How much work was needed by an external force to assemble the three charges into the
configuration above, assuming they started infinitely far away from each other?

W=-46x102]
W=-65x1021J
W =+6.5x 102
W =+4.6 x102]
W=+9.1x102]

Do oT

15 of 18 pages
26 problems



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
@ — @— X(m)

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

a. —=4.50 V/m
b. —2.25V/m
c. +9.00 V/m

23. Calculate the electric potential at the origin due to the two charges.

39V
46V
12V
271V
32V

P00 T

16 of 18 pages
26 problems



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.

,y(m)

+9nC +4nC|  +3nC
@ — @— X(m)

25. What is the speed of the 4nC charge after it is released and has traveled infinitely far away?

v=9.3x10°m/s
v=1.8x10*m/s
v=3.7x10*m/s
v=7.1x10*m/s
v =28.5x10*m/s

P00 o

17 of 18 pages
26 problems
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Physics 1024 Exam 1 Spring 2013

The next three questions pertain to the following situation:

A system of capacitors, all of equal capacitance C1= C, = C3 = C, is connected to an
ideal battery of voltage & =24 V.

— I C
e = 5

—)

w

Calculate C given that the charge on capacitor C> is measured to be Q2 =98 nC.

C=439nF
C=27nF
C=312nF
C=8.2nF
C=126nF

®o0 o

For the next two questions, assume that all of the capacitors have capacitance C = 25
MF and that their charges are unknown.

4. What is Qz, the amount of charge collected on the capacitor C3?

a. Q3=150 uC

b. Q3=300 pC

c. Q3 =600 pC

5. How much energy Uiotal is stored in the capacitor network?
a. Utotal =09mJ

b. Utotal =32mJ

C. Utotal =10.8mJ

d. Utotal =58.2mJ

e. Utotal =36.8mJ

4 of 15 pages
(27 problems)



Physics 1024 Exam 1 Spring 2013

The next two questions continue from the previous page.

yA

Q;=+1uC 2¢cm Q,=+1pC

11. How much work W is required by you to assemble the three charges to this
configuration?

W =-0.0405J
W=-4.05J
W=4.05]
W=-202.3J
W=202.31J

Poo0oTw

12. What is the electric potential V due to the three charges at origin, P?

a. V=-202.3V

b. V=-234V

c. V=135V

d. V=-1.35x10°V
e. V=-7.98x10°V

7 of 15 pages
(27 problems)



Physics 1024

Exam 1

Spring 2013

The next three questions pertain to the following situation:

An ideal battery of voltage & = 12 V is connected to a circuit of resistors.

R,

R, a
WWh
MWy

R, b

13. Assume all of the resistors have resistance R. What is the equivalent resistance, Req,

for the circuit?

Req = 3R/2
Req =5R
Req = 5R/7
Req = 4R/3
Req = 13R/9

o0 o

14. If the resistance of each resistor R = 75 Q, what is P1, the power dissipated by

resistor R1?

a. P1=19W
b. P1=9.0W
c. P1=57W

15. What is the voltage Vap difference between points a and b, as labeled on the circuit?

Van=2.4V
Van=18.2V
Van=6.0 V
Van=12.0V
Van=4.8V

®o0 o

8 of 15 pages
(27 problems)



Physics 1024 Exam 1 Spring 2013

16. Two resistors are created using copper, which has resistivity p = 1.72 x 108 Q-m.
The first resistor has radius r and length L. The second resistor has radius r/2 and length
2L. What is the ratio of the second resistor's resistance R> to that of the first resistor's
resistance R1?

r2

2L

Ro/R1 = 1/4
R2/R1=1/2
Ro/R1 =2
R2/R1 =8
R2/R1 =16

®o0 o

9 of 15 pages
(27 problems)



Physics 1024 Exam 1 Spring 2013

The next two questions pertain to the following situation.

A uniform electric field is generated by two parallel plate electrodes, positive and
negative, respectively, as shown. The dashed lines indicate the electric field. The electric
potential at the positive and the negative electrode is 5 V and -5V, respectively. Consider
a charge Q = +3 mC with mass of 1 mg.

+ + + +

+

++ + + +

+

+ +

17. Imagine that you move the charge Q from point A to point B along the two paths
shown. Let W1 and W> be the work done by the electric field following Path 1 and Path 2,
respectively. What is the relationship between Wy and W,?

a. Wi > W,
b. W1 < W,
c. Wi = W,

18. If the charge Q is released freely at A, what is its speed, v, when arriving at B?

Not enough information is given.
v=7.75m/s
v=5.48 m/s
v=173m/s
v =245m/s

®o0 o

10 of 15 pages
(27 problems)



Physics 1024 Exam 1 Spring 2013

The next two questions pertain to the following situation:

A capacitor is created by placing two circular metal plates of radius 2 mm a distance 5

pum apart. A material of dielectric constant K = 2.5 is placed between the plates. The
capacitor is then charged by placing a charge Qtwp = +3 nC on the top plate and

Quottom = —3 NC on the bottom plate. After charging, the capacitor is disconnected from all
other elements, such as wires or a battery.

19. What is the voltage difference V measured between the two plates of this capacitor?

V=15V
V=54V
V=9V
V=65V
V=225V

®o0 oW

20. The plates are then pulled apart so that the distance between them is increased from 5
pm to 20 um. How does the new charge on the top plate Qtop,new COmpare to the original
charge on the top plate Qtop?

a. Qtopnew < Qtop
b. Qtopnew > Qtop
C. Qtopnew = Qtop

11 of 15 pages
(27 problems)
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The next three questions pertain to the situstion deseribed belaw.

Constder the followmg circuit: By = /0 Q. Ry =8Q Ry =3Q ¢ =17 Vandey =8V Imuially the switch
1s open

A

12) You connect a voltmeter at points A and A in the circuit. What is the clectric potential difference.
Vg = V- Vp. measured between those points?

/r
V=121 *6\" ,\E 1 Qg'tefo 'l') /3'

AV =171

AV =08 = 1= g_‘.éao.SA ) 1— T«Qz’

13) Notwthe smt:h is closed. Using the same yolimeler as al*l 7y measure the clectric potential
difTerenc p = Vi=Vy =333 V. Inwhich on docs the current flow through resistor R3?

a. no current flows
b.up
c. down

Tstor Ry afler the swiich 1s ¢losed?

5ol 10 8of 10
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The next three questions pertain to the situation deseribed below.

Consider the following RC circuit: By = 3k Ry = 6kQ. C = 0.4 pF. and 9 ¥ Initially the capacitor is
uncharged. At some time. the switch is closed.

O
S

lbatt

+
£ _—C R,

Ry

15) What is the current oul of the battery. IL, ,,, imRiediately after the switch is closed?

3l = [ md C r CL ] (‘-6 R
ANV w w i
1, 1.5 md a VA 3 3 " A

d. J = 0 md ~
2 7

e by =22mA
L7e, 3%\ @'\'

16) What is the current out of the bnllﬂ'\ Iy 2 long time after the switch is closcd%-w\_‘

alpy=15md

Lo D Mrmk mdw Ryv

d, ly =3md A
Tz q/T o L

17) How much time does it take for the charge () to decrease to 507 of its mitial valuc after the swatch 1s
re-opened?

e, G=Q, ¢
¢ tsyy =25 ms AQM 0PLV\ % SV\% dﬂ \)\45-{"
] " -\I\.o/ c/a f d aof 10

70f 10

by |
Q 1 “_an
3 2) & =05

Yo = In@)
L = RC In(2)
PN s

é)ddfl

e

q

(o]
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. . . The next two questions pertain to the situation described below.
10) In the following RC circuit with a switch S, two resistors R; and R; have the same resistance

R - 20 £, C denotes a capacitor of capacitance /3 u/°, and £ denotes a 12 V battery. In the following RC circuit with a switch S. two resistors /2, and R have the same resistance R - 29 2.

C denotes a capacitor of capacitance 7 u/. and £ denotes a 12 V battery
B

>, >,
ol

E = Ry E — 1S, R,
' 1

Initially, switch S is open for a long time. After 7 =0 switch S 1s closed. Choose the best figure from
below describing the ime-dependence of the current / through R>. Do not forget that the battery /15 sull 11) Switch S has been closed for along ime. What is the current / through R; immediately after S is )

connected. opened? Pay attention to the direction of the current argpw n he ﬁgure Cg .
- When € Swl) 1,20 s
) 1S \

s I I al 0414
; i b/ 021d +
i : D1 03l =) \/C C o S\_(i{‘*

104 \ 1
el 0414 J—- z‘ Q_, - Sq E

i [ 0 N 12) What 1s the voltage ¥ across resistor R, at a llme o['() 5 ms after switch S is opened”

. z = i’y

o7 V - Qt G?o TO
b. ¥y ;5 e

]
9 W

c ¥y 18V C C

@ USe \099 _arowl our\'s\g\a = \/Lu;) " Vc (ﬁ)@ /(za

o

Page 6of I3
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The next two questions pertain to the situation described below.

In the followng figure, /) = 12V, E; -4V, Ry - 7Q.Ry = 12Q.and R; -~ 4 Q. Initially. the switch S
1s open.

13} At junction P three currents /,. /5, and /; meet. Choose the correct relation among them from below
QI,*-I_&I‘;-() SW\_\'(—)’\

Lyp-1s-13=0 i l )( ?

e Ayl =0 3 dws Y\ TO

dody-1y+1;=0
e Iy +1y-1;=0

14) When the switch S 1s closed. what is the current /;?

L 0A ’r Q — Ll
: Is 0574 - E‘L’ 3 - v

c ly 0754
- <7 Z
;0334 = Y . oA G
; ) 2
e [ 074 7 /3 -

Q Page 7of 13

The next three questions pertain to the situation described below.
In the following figure. /£, - 12 V.

Ly - 7V.R; Ry R; Ry 3Q.I,
is not known

Ra+ LRy - 1R 5 =0
b LRy - 1R - 1sRs + £
¢ DRty + IRy~ 1R+
d. IRy + LR, + IR
e DLRy+ IR+ IR+ E>=0

16) What is the current /,? Pay attention to the direction of the current arrow in the figure.

al, 04 E\-K’IHQ‘IT ;’-O ¢V

bty 124
o o e e
e Ry 35

17) The current /5 is measured to be -/.5 4. What is the currenll, ? Again. pay attention to the direction
of the current arrow in the figure.

b1 254 — —
g TR e TR, 20
e l; 04

E + R Page 8 of 13
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The next three questions pertain to the fi

The switch m the circuit shown below has been open for a long tinie so that the capacitor 1s
initially uncharged.

) L
J"P/ o

oL
e R éﬁ 4‘ (1,,,0: bJL.

SQ
5. What is the current thrpugh ll|c 5 Q resistor Iy afier the s tch 15 closed? \
{orR aere | o & wh re,
21 Which of the equations below correctly describe the circuit above? J2.0A /, \ d \/
09 A
I §-8/R-&=0 c. 0A 7) _\-\OV - L K; ’:‘ ‘:/) _L -
| 4 S ;
Il &-5iR=0
L 5+ 81 —%I,R:O 26. What is lhc VO lagc across th tzpncll after the switch has been closcd for n_zwg
L 455V l‘ G\ ) ho Qur e f"\s

L, 3%’3 ﬂﬁﬁuﬂﬂn) s041k
Qi i gy —HU\/" V- 262)=q 5 V.2 545

27. The after the switch has been closed for a lonb time, 1t 15 then opencd again Whnl is thc
current through the 150 after the switch has been open for 30ps?

a. 0.260 A P i)
b 0257 A c__%}wLﬂ’ W‘ =) RC, L_SL Ltl F

5o - Atx107%s
oq,\oap'\{c '1505-”—) 0 =) TS \/

T 0150 A
Check to m‘(ke sure you bubbled in all your answers. l S jL
Did you bubble in your name, examwersion and network-1D?

15 of 18 pages - V 18 of 18 puge!
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The next three questions pertain to the situation described below,

Consider the circuit shown below

9).\V'hal is the resistance of reststor Ry? ( T R - 6 Lond IV RS e 0
-
o ¥ "Lyt B
a. Ry=39 -
Ri=10Q 4’ - € ]
” There is no value of Ry for which [v=2 A, _,—% = /V
d. Ry=200Q
o Ri=20 R-r'r 144} 4

el
_ - - 2) 1‘25 ~ 1A
10) Which of the following cquations is a vahd application of KirchhofT's current ”

a Igtly=1,
b I=ly -y

@I) Flwtle-Ix=0

11) Which of the following equations is NOT a valid application of KirchhofT's voltage law”

a ea+en-lRi-LRy=0
zl;-l)Rz-Ile =0
c. er-kRj-lWR2=10



The next four questions pertain to the situation described below.

Consider the circuit shown below. Initially. both switches arc open and the capacitor has been charged 1o 10

Volts.
A
L[—‘/ 1
At time t=0 switch B is closed (switch A remains open).

R,

12) What is the current through resister R3 just after the swilch B is closed? v
- (v} P A
. oV 1z Ve ,l0—217
T R rR
<. 13 3

13) Which of the following plots best represents the voltage V2 across resistor 2 startig just afier switch B is
closed? (Be carcful image is above answer choice)

Vol doge d%?g GeLoSS
eacy  Res)c0 (>

14) Figure repeated from previous page
Consider the circuit shown below. Initially. bath switches are open and the capacitor has been charged to
10 Volts At time t=0 switch B 1s closed (switch A remains open).

R,=250

R,=100

],=100
[£=17v

If 1t takes 12 ps for the charge on the capacitor to drop the 172 of its initial value, what is the capacitance of
the capacitor C? R 2 — 1

a. C= 1631 nF ebd RL b, N C

b C=493 nF - %C - @ L

¢ C=3370nF R‘ -~ = J- g) 't - W
(@)C=866nF 2. 2 .b

c. C=215nF C -

3 ﬁ% b2

15) After a veny long time. switch A is closed. Switch B remains closed. What is the magnitude of the cu
11 through resistor Ry immedately after switch A s closed?

GJI|=().56?A ‘m“\a&\ﬁ}@)r ‘\,‘Q’ﬁ( M
R C acks Llea W@

d. [1=0.446A
Rz 5oL

c. h=0930A — QZ
R__-3e035L
Raisp paloll Va3~
‘ 0‘3’ 2) 117:5$ \4’\/,’0,51,:["
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7. Consider the circuit befow. Which of the following cquations is incorrect?

LR R, 1,

VWA—— AWV

a € - €1 Nk -BR2=0
hRe W=
Lty W=0

50f 15 pages
(27 problems)
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The next three questions pertain to the following situation:

Constder the circuit below. £1=15 V. £2=53V,Ri=1Q R:=2Q.
Initially the switch § is open.

l Ry R, [

21. What is the current /1 in resistor Ri?

- ’}0
a h=0A 4\"6 E\-ﬂj}/% E_z

b h=625A
tyh=333A . .
S hoisa i\/fz » I, R,) = E) g,

b 625 -\’E ~TR.=>0

c [3=333A
H L‘ 15 A

12 of 15 pages
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The next five questions pertain to the following si

Consider the circut below. £€=3 V,Ri=2Q Ra=1 Q. and =15 pF Initially the
switch 15 at position B and the capacitor C is fully discharged.

A
S

Atr=10. the switch S is (lipped to position A,

23. What is the current /= in resistor Rx immiediately after sctting the switch to A”

c ac l\\:u\w‘nre

/1= Rw—f Lo A

24, Atsome time ¢ > 0 later. the current through R> is found to be /2= 1.0 A, What is the
charge () on the capacitor C at that precise time?

e +€ LRGN0
AN =5V - lA(ZSL)»/l\/
@ = CV. =15y m\fnzoﬂc

13 of 15 pages
(27 problems)
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The next three questions continue from the previous page:

Aller a long time. the switch S'is resct to position B. The next three questions pertain to
this situation.

25. What is the magnitude of the currcat /2 in m;‘\cr R immediately after resctting the

switch to B? AI(' Yer a \” 3

a h=0A

b h=667A
L=500A e’l—
¥ -
==t S
L

26. In what direction around the circuit docs the current / low immediately after
resetting the switch?

a. Clockwisc

@C ounterclockwise

27. Eventually. the current decay s gradually to zero as shown i the figure below. Which
formula best represents the time constant t for this decay?

i)

1= RO
TR
T

c R Ry)C

Check to ma
Did you bubble

e sure you bubbled in all your answers.
our name, exam version and network-ID?

14 of 15 pages
{27 problems)
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The following situation pertains to the next two questions:

As shown in the diagram below. a circuit is constructed consisting of two batterics with em['&,
and €2 and resistors with resistance Ry, Rs, and R;. Two currents |y and [» arc labeled on the
diagram

Ry Ry
—_—
g I
&= R; -5

I Which cquation is a corrcct application of Kirchhoff's laws?

Q:.-MR:-I:R:H =0

b. gy HRyH; e
c. g+ Ry-1:R,=0

2. Which cquation is another correct application of KirchholT's laws?

a. ea-(1i-1)Ry=0

e1-1i R -(-1:)R ;=0
€ ei-hRi-(L+1)Ry=0
d. e24(1-1)Rs+2R:
¢ eat(1)+1:)R; +HaR=0

3o 14 pages
27 problems
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The following situation pertains to the next four questions:

The circut n the diagram below consists of a 3V bautery. a 6 uF capacitor, and a 3Q. 20 Q), and
10 Q resistor. The switches A and B are mitially open, and the capacitor is initially uncharged.

A B

I

A 6 uF sQg0a

A

10Q

5 Switch A 1s closed at time t=0 and switch B is left open. Which graph shown below best
represents how the voltage Ve across the capacitor changes with ime (?

Ve Ve

a

5v 5V

Q;

cc

6. Afler closing switch A and waiting a long time, what 1s the charge on the capacitor?

soc Q= cV

b 12pC

5% s « oy b V.6V
3Q = balgt ¢ SV
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The next two questions refer to the diagram on the previous puge:

7. After closing switch A and waiting a long time. what is the current (hroumlll resistor”?

n.(i)jAA C c\dg l\\l
A C('%\:{_r a \a\a ,h

8. Afcr swilch A has been closed for a long time. switch A is opened and switch B is closed.
Which graph best represents how the current I through the 3 Q resistor changes with time after
switch B is closed? e e

c
| |
1.25A 1.0A
—_— st —t— .t
d e
a a
b b
103501
Qs \fc T
cec
- 6ol 14 puges
\ “At V v 27 problems
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Physies 102« Exam 1

4. What is a valid KirchhofT loop rulc for the circuit shown above?

ae+hR-I;R=0
@lafh*ﬂ;R(—th—l R:=0
c ~c:-LR:+LRi=0

Spong 2012 Phasies 1024 Exom | Sprng 2012
The next two questions pertain to the circuit shown below:
A B
- -~
1ov—=—" AuF == 4uF 3= 50 ,I,I:
L
e

50

15. Switch B 1s opened. What is the cun’cnl Iy if gwitch A s Iefi closcd for a long time?
SN {s

a. 24 A{-\pr a o \VN)_) 5"\,\ CAPQ

b. 0.5A

@A o KA)«\\,

16 Switch B is opened and switch A 1s left closed for a long time. Then switch A is opened and
switch B is closed. What is the current I; immediately after switch B is closed”

Set v M i

177 b

Londly Y, 2, - \oV
9 o V awss ansroc 32

=1L A

10 o 18 pages 11 of I8 pages
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