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1. Multiple Choice: Question 1-(i): Points: 10

2. Multiple Choice: Question 1-

(ii):

1) A conducting bar moves along frictionless conducting rails connected to a 4.00-Q
resistor as shown in the figure. The length of the bar 1s 1.60 m and a uniform magnetic
field of 2.20 T 1s applied perpendicular to the paper pointing outward, as shown.

4.00 1.60m| ————sF
Q% « o . « o « o applied

Magnetic field is outward ()
(1) What is the applied force required to move the bar to the right with a constant speed of
6.00 m/s?

Answer: (1)
A) 744N
B) 111N
C) 186N
D) 845N
E) 116N

Points: 10
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1) A conducting bar moves along frictionless conducting rails connected to a 4.00-Q
resistor as shown in the figure. The length of the bar is 1.60 m and a uniform magnetic
field of 2.20 T 1s applied perpendicular to the paper pointing outward, as shown.

L] L L L] L L] L

<; L] L] L] . L] L] L]
480% o o . * o . l.()()m i

L] . . L] L] L] L]

Magnetic field is outward (®)

(11) At what rate 1s energy dissipated in the 4.00 Q resistor?

Answer: (11)
A) 45W
B) 112W
C) 186W
D) 279 W
E) 211W

& B

| 3. Multiple Choice: Question 2:

2) In the figure, a bar magnet moves away from the solenoid. The induced current

through the resistor R is
AN aN AN A
v
< Sl s | |
\ AL v
R
AW

a b
A) fromato b.
B) from b to a.
C) There 1s no induced current through the resistor.
D) Can be in either direction, sign changes depending on the magnitude of R and strength
of the magnet.

VI

Points:

10


https://tamu.blackboard.com/webapps/assessment/do/authoring/modifyAssessment?course_id=_161676_1&assessmentType=Test&assessmentId=_15345322_1&isLinkedQuestion=false&method=save&position=-1&questionId=_15345525_1&course_id=_161676_1&sectionId=&questionType=Multiple+Choice#

' 4. Multiple Choice: Question 3: Points: 10

3) The figure below shows a solenoid winding in cross section, with the current I flowing
out of the page on the top of the coil and into the page at the bottom of the coil. The
dashed figures are loops with arrows showing the direction of circulation for calculating
the [ B-dl.Loops 2 —>5 are all in the plane of the page, while loop 1 faces the solenoid
with the circulation indicated by the labels front and back as shown. Considering the
[B-dl taken around each of the five closed loops, for which of the loop(s) will the
integral yield a positive nonzero result?

A) All of them PR
B) None of them

C) Loop 1 only § pResEyy
D) Loop 2 only w /0 6 o 6,0/
E) Loop 3 only 1,“|V e i
F) Loop 4 only Htack P .,é- J
G) Loops 2.5 front” 1 | - - }
H) Loops 2.4 ““: sl 3 :

| 5. Multiple Choice: Question 4: Points: 10


https://tamu.blackboard.com/webapps/assessment/do/authoring/modifyAssessment?course_id=_161676_1&assessmentType=Test&assessmentId=_15345322_1&isLinkedQuestion=false&method=save&position=-1&questionId=_15345525_1&course_id=_161676_1&sectionId=&questionType=Multiple+Choice#
https://tamu.blackboard.com/webapps/assessment/do/authoring/modifyAssessment?course_id=_161676_1&assessmentType=Test&assessmentId=_15345322_1&isLinkedQuestion=false&method=save&position=-1&questionId=_15345525_1&course_id=_161676_1&sectionId=&questionType=Multiple+Choice#

4) The figure shows two long, parallel current-carrying wires. The wires carry equal
currents J; = I; = 20 A4 1n the directions indicated and are located a distance d=0.5m
apart. Calculate the magnitude and direction of the magnetic field at the point P that 1s
located an equal distance d from each wire.

(g = 47 = 107 T + m/A)

Out of page

Into page

A) 8 uT downward
B) 8 uT upward

C) 4 uT downward
D) 4 uT upward

E) 4 uT to the right
F) 16 uT to the right
G) 16 uT downward
H) 16 uT to the left

@ B

' 6. Multiple Choice: Question 5: Points: 10


https://tamu.blackboard.com/webapps/assessment/do/authoring/modifyAssessment?course_id=_161676_1&assessmentType=Test&assessmentId=_15345322_1&isLinkedQuestion=false&method=save&position=-1&questionId=_15345525_1&course_id=_161676_1&sectionId=&questionType=Multiple+Choice#

5) A very long, solid. conducting cylinder of radius R carries a current along its length
uniformly distributed throughout the cylinder. Which one of the graphs shown in the

figure most accurately describes the
current as a function of the distance 7 from the central axis?

itude B of the

B B
R R T
(1) )
B
B
l‘? R r
® )
B
;
(5)
A)l
B)2
Q)3
D)4
E)S
& A
B
C
D
E

7. Multiple Choice: Question 6 (i):

ic field produced by this

Points: 10
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6) A rigid circular loop has a radius of 0.20 m and is in the xy-plane. A clockwise current
1 1s carried by the loop, as shown. The magnitude of the magnetic moment of the loop 1s
0.75 A + m2. A uniform external magnetic field, B =0.20 T in the positive x-direction, is
present. Chose the closest answer from the lists below.

v

i )
7, \Y x
— —
a e « B =020T
— —_—
—_— —
b

(1) What 1s the current in the loop?
Answer (1):

a) 06A

b) 09A

¢) 0.09A

d) 60A

e) 30A

A

' 8. Multiple Choice: Question 6 Points:

(ii):

6) A rigid circular loop has a radius of 0.20 m and is in the xy-plane. A clockwise current
I 1s carried by the loop, as shown. The magnitude of the magnetic moment of the loop is
0.75 A » m2. A uniform external magnetic field, B =0.20 T in the positive x-direction. is
present. Chose the closest answer from the lists below.

d "t
” x
— —p
& « B =020T
—_— _a
b

(11) Find the magnitude of the magnetic torque exerted on the loop.
Answer (11):

a) 0.10N'm

b) 0.15N-m

c) 020N'm

d) 025N-m

e) 030N'm

f) ON'm

10
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& B

1 9. Multiple Choice: Question 6
(iii):

6) A rigid circular loop has a radius of 0.20 m and is in the xy-plane. A clockwise current
I is carried by the loop. as shown. The magnitude of the magnetic moment of the loop is
0.75 A » m2. A uniform external magnetic field, B =0.20 T in the positive x-direction, is
present. Chose the closest answer from the lists below.

¥ L

d
N I x
—_— —_—
D « B =020T
e —_—
—_— / —
b
(111) If the loop is released from rest, in what direction will points a and ¢ initially move?
Answer (111):
a) a moves into the plane and ¢ moves out of the plane
b) a will be stationary and ¢ moves out of the plane
c) amoves out of the plane and ¢ moves into the plane

d) ¢ will be stationary and a will move into the plane
e) the loop will not move

Points:

10
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(i):

. . . Points: | 10
0. Multiple Choice: Question 7
7) An L-shaped metal machine part is made of two equal-length segments that are
perpendicular to each other and carry a 4.50-A current as shown in the figure. The current
is brought to this part on a wire lead on the right from above the part parallel to the
magnetic field and exits the part on the left side on a wire heading out of the page that is
parallel to the magnetic field. This part has a total length of 3.00 m and is in an external
1.20-T magnetic field that is oriented perpendicular to the plane of the part, as shown.
x x
Y
X x
B
x X X
x x
(i)What is the itude of the NET magnetic force that the field exerts on the part?
Answer (i)
A)BI0N
B)IL5N
C) 162N
D)229N
E)324N
A
@B
C
D
E
Points: | 10

1 11. Multiple Choice: Question 7

(ii):


https://tamu.blackboard.com/webapps/assessment/do/authoring/modifyAssessment?course_id=_161676_1&assessmentType=Test&assessmentId=_15345322_1&isLinkedQuestion=false&method=save&position=-1&questionId=_15345525_1&course_id=_161676_1&sectionId=&questionType=Multiple+Choice#
https://tamu.blackboard.com/webapps/assessment/do/authoring/modifyAssessment?course_id=_161676_1&assessmentType=Test&assessmentId=_15345322_1&isLinkedQuestion=false&method=save&position=-1&questionId=_15345525_1&course_id=_161676_1&sectionId=&questionType=Multiple+Choice#

7) An L-shaped metal machine part is made of two equal-length segments that are
perpendicular to each other and carry a 4.50-A current as shown in the figure. The current
is brought to this part on a wire lead on the right from above the part parallel to the
magnetic field and exits the part on the left side on a wire heading out of the page that is
parallel to the magnetic field. This part has a total length of 3.00 m and is in an external
1.20-T magnetic field that is oriented perpendicular to the plane of the part, as shown.

=)

(11) What 1s the direction of the NET magnetic force acting on the part?

Answer (11)
A) in the positive x-direction
B) in the negative x-direction
C) 1in the positive y-direction
D) in the negative y-direction
E) 45° degrees below the +x-direction
F) 45°degrees above the +x-direction
G) 45° degrees above the —x-direction
H) 45° degrees below the —x-direction

1 12. Multiple Choice: Question 8: Points:

10
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8) An electron moving with a velocity ¥ = 5 x 107 ™/ { enters a region ofyace where
perpendicular electric and a magnetic fields are present. The electric field is E =

10* V/m Jj. What magnetic field will allow the electron to go through the region without
being deflected?

+2.0 x 107*Tj
—2.0 x 107*Tj
420 x 107*Tk
—20 x 107*Tk
450 x 107*Tk
+5.0 x 107*T?
+5.0 x 107*Tj

LIuugosEy
T TR T T T
It

1 13. Multiple Choice: Question 9: Points: 10

9) Three particles travel through a region of space where the magnetic field is out of the
page, as shown in the figure. The electric charge of each of the three particles is,
respectively,

®®®1®®
® 0 @ 2@

® 30
@0 0 @
B

® 06 0 06

A) 1 1s neutral. 2 is negative, and 3 is positive.
B) 1 1s neutral, 2 is positive, and 3 is negative.
C) 1 1s positive, 2 is neutral, and 3 is negative.
D) 1 is positive, 2 is negative, and 3 is neutral.
E) 1 1s negative, 2 is neutral, and 3 1s positive.



https://tamu.blackboard.com/webapps/assessment/do/authoring/modifyAssessment?course_id=_161676_1&assessmentType=Test&assessmentId=_15345322_1&isLinkedQuestion=false&method=save&position=-1&questionId=_15345525_1&course_id=_161676_1&sectionId=&questionType=Multiple+Choice#

% E

' 14. Multiple Choice: Question 10: Points: 10

10) The long straight, thin wire in the figure carries a current I that 1s decreasing with
time at a constant rate. The circular loops A, B, and C are stationary, and all lie in a plane
containing the wire, with B sitting nearly touching the wire, but with no electrical
contact. The induced emf in each of the loops A, B, and C is such that

A
B I

e

(&

A) no emf is induced in any of the loops.

B) a counterclockwise emf is induced in all the loops.

C) loop A has a clockwise emf. loop B has no induced emf, and loop C has a
counterclockwise emf.

D) loop A has a counter-clockwise emf, loop B has no induced emf, and loop C has a
clockwise emf.

E) loop A has a counter-clockwise emf, loops B and C have clockwise emfs.

F) Only loop B has a non-zero emf, the others are zero.

G) A clockwise emf is induced in all the loops.

' 15. Multiple Choice: Question 11: Points: 10
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11) A 200-pH solenoid inductor is wound on a form 0.80 m in length and 0.10 m in
diameter. A single-tumn coil s tightly wound around the solenoid at its center. with a
resistance of 9.9 ohms. The mutual inductance of the coil and solenoid 1s 31 pH. Ata
given instant, the current in the solenoid 1s 540 mA, and is decreasing at the rate of 2.5
AJs. At the given instant, what is the magnitude of the induced current in the co1l?

A)51pA
B)8.1pA
C)94pA
D) 11 pA
E)13 pA
F)25uA
G) 78 pA

A

— Points: 10

16. Multiple Choice: Question 12
(i):

12) For the circuit shown in the figure, the inductors have no appreciable resistance and
the switch has been open for a very long time.

10.0 Q1 30.0Q

s

400 60.0 O 15.0
1000 VT mH mH

(1) The instant after closing the switch, what is the current through the 60.0-Q resistor?

@) 14A
(b) zero
() 10A
@ 33A
() L1A
®17A
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& A

Points: 10

17. Multiple Choice: Question 12

(ii):
12) For the circuit shown in the figure. the inductors have no appreciable resistance and
the switch has been open for a very long time.

10.0Q 30.0Q
< —A\WW

40.0 €0.00 15.0
100.0 VT mH mH

(i1) The instant after closing the switch, what is the potential difference across the 15.0-
mH inductor?

@) 75V

(b) 100V

(c) zero

(d) the voltage will be infinite because of the sudden change caused by the switch.
(&) 50V

() 86V
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& F

Points:

18. Multiple Choice: Question 12

(iii):

12) For the circuit shown in the figure, the inductors have no appreciable resistance and
the switch has been open for a very long time.

10.0Q 30.0Q
f{
40.0 60.0 O 15.0

1000 VT mH mH

(111) After the switch has been closed and left closed for a very long time, what is the
potential drop across the 60.0-Q resistor?

@ 75V
(b) 100V
(c) zero
@ 67V
() 33V
) 86V
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EXAM 3 answer key
Question #; answer; LOs

Q1-C LO's:36.1, 46.1,
Q2-B LO's:36.2, 60.1,

Q3-A LO's:47.1, 56.1, 57.1, 58.1,
Q4-F LO's:47.2, 54.1,

Q5-B LO's:2.1, 54.2, 54.3,

Q6-A LO's:5.1, 54.4,

Q7-D LO's:50.1,

Q8-B LO's:50.2,

Q9-C LO's:50.3,

Q10-B LO's:49.1,

Q11-E LO's:2.2, 49.2,

Q12-C LO's:2.3, 46.2, 48.1,
Q13-E LO's:46.3, 46.4, 46.5,
Q13-A LO's:46.3,

Q13-C LO's:46.3,

Q14-D LO's:56.2, 57.2, 58.2,
Q14-C LO's:56.2, 57.2,

Q15-G LO's:36.3, 62.1, 62.2,
Q16-A LO's:36.4, 65.1,
Q17-F LO's:36.5, 65.2,

Q18-C LO's:36.6, 65.3,



