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@ Course Tools 1
# Course Content | ¥ The diagram shows a rectangular coil of a motor in a magnetic field B, which points in the +x direction. At the instant shown, the coil is in the x-y plane, and

Fiorems carries current 1.
What are the forces on the sides E and G ? =
[@ calendar T‘ . , y
© chat e - .
32 Discussions  ©
D Syllabus E G 4
& Web Links 1 .
>
@ My Tools [ x
My Grades
£ Notes f
Student Response value Correct Answer Feedback
A
E o~
into@screen  out of screen
>
>
8.
E Cilld
No forces
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@ Course Tools

>
c Content | ¥
- 0%
& Announcements Cd
[ Calendar T
© chat I >
@ Discussions. o D. 3 S %
B Sylkbus out orgesreen  intod sereen
&) Web Links ——
>
@ My Tools
E
[&] My Grades E o
>
£ Notes A -
= +
>
General The magnetic force is given by F =1 L x B where L points along the wire in the direction of current flow.
Feedback: At side E, the current flows down, so curling your right hand from this direction to the direction of B (to the right) gives a thumb pointing out of

the screen. This is the direction of the force on side E.
At side G, the current flows up, so curling your right hand from this direction to the direction of B (to the right) gives a thumb pointing into the
screen. This is the direction of the force on side G.

Score: 0/1

A wire carrying a current is shaped in the form of a circular loop of radius 3.0 mm. If the magnetic field strength at its centre is 1.1 mT with no external magnetic
fields contributing to it, what is the magnitude of the current that flows through the wire?

Student Value Correct Answer Feedback
Response

1164 -

I 1021PM
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@ Course Tools
c Content | ¥
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[ Calendar
© chat
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&) Web Links

[& My Grades
£ Notes.

3.

Student
Response

116A
2014
3234

4.53A

General The magnetic field at the centre of a loop is B = pigl/2r. Then, rearrange for 1.

Feedback:
Score: 11

The north pole of a magnet points north, so the Earth must have a magnetic pole close to the north geographic pole. Is the magnetic pole of the Earth near the

Value

100%

Correct Answer

geographic north pole, a north or a south magnetic pole?

Student
Response

. Obviously it is a
north pole (what
a really stupid
question!).

8. It actually has to
be a south pole:
otherwise it
would repel the
north pole of the
magnet.

C. You cannot in
fact decide: it is
quite arbitrary.

General since a North pole is attracted by a South pole, it follows that the earth's north geographic pole is a South pole! Are you confused?

Value

0%

Correct Answer

Feedback

Feedback
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@ Course Tools Feedback:  The poles of a magnet were originally named for which direction those poles pointed in when the magnet was used as a compass. S0, the pole B
which pointed north was called North.

t The fact that, since opposite poles attract, this logically means that the Earth has a magnetic South pole at its north geographic pole was not

R A recognized or taken into account.

s
[ Calendar
© chat
3¢ Discussions @

D syllabus
&) Web Links

@ My Tools Score: 0/1

(& My Grades.
£ Notes a

s

Earths compass
field

A square wire, consisting of N loops, 2.0 cm long on each side, is oriented so that a 5.00 mT magnetic field makes a 30.0° angle with the normal to the plane of the
square. If a 1.0 mA current causes a 39.0 Nm torque on the wire, how many loops does the wire make? (Le., find N.)

Student value Correct Answer Feedback
Response
1. 2.0 x 1010
2.3.9x106
3.3.9x1010 100% [
4. 5.5 x 1010
General The torque on a current loop is T = x B, where 1 is the magnetic moment, i = IAN (current times the area, times the number of tums). Evaluating

Feedback: the cross-product as the magnitude of the two vectors times sin (here, 6 is the angle between the plane's normal and B), you can then solve for
N = 7/(1ABsing).

Score: 11
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@ Course Tools

P —— A solenoid 3.0 cm long consists of 8942 loops of wire. if the magnetic field within the solenoid is 1.0 T, what is the magnitude of the current that flows through it?
M
& Announcements Student Vvalue Correct Answer Feedback
Response
[@ calendar T‘ 1.34A
2.0374
© chat e
Jobmmne  © 3.274 100% %
D Syllabus 4.3.0A
&) Web Links General Using the formula for a solencid, B = HoNI/h, where N is the number of loops, 1 s the current, and h is the length of the solenoid. Isolate for I to
Feedback:  get1=2.7A.
@ Myjfools Score: 71
My Grades
£ Notes s

A long straight wire with 3.0 A current flowing through it has magnetic field strength 1.0 T at its surface. If the wire has a radius R, where within the wire is the
field strength 36.0% of 1.0 T? Assume that the current density is uniform throughout the wire.

Student value Correct Answer Feedback
Response

1.036R 100% w

2.0.06R

3.0.03R

4.0.64R
General 1f the current density is uniform, then the field will drop off as the expression for the field dictates. Since, for the distance away from a current
Feedback: carrying wire, the expression is B = gl/(2pir), then the field drops off as r goes from 0 (at the centre of the wire, the field is at its highest) to

infinity (where field is zero). So, for 36% of the field, we want the position r = 0.36R away from the centre of the wire, where R is the radius.
Another way of looking at this is a "before and after” case. If B, is the field before, then B; = gl/(2pi*r). For B, = 0.368y, the position r must
increase by the same amount (measured away from centre), or, r = 0.36R.

Score: 1/1
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@ Course Tools 7.
& Course Content | ¥ A proton is moving straight into the page.

& Announcements What is the direction of the magnetic field it generates at position P ?
[@ calendar <
© chat l‘
@ Discussions. o
D Syllabus .
@) Web Links P
[E] My Grades — .
@ notes v Into page
Student Value Correct Answer Feedback
Response
A. to the right
5w o0 =
C. down
D. out of the page
E. to the left
F. into the page

General Curl the fingers of your right hand. Now point the thumb of your right hand in the direction the positive charge is moving, into the page.
Feedback: fingers will now be pointing up as they curl around the left side where point P is. Therefore the magnetic field B at position P points up.
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@ Course Tools General Curl the fingers of your right hand. Now point the thumb of your right hand in the direction the positive charge is moving, into the page. Your 0
# Course Content | ¥ Feedback: fingers will now be pointing up as they curl around the left side where point P is. Therefore the magnetic field B at position P points up.
& Announcements Score: 11
[@ calendar <« 8
© chat I Which magnet or magnets could have induced the magnetic dipoles shown at the left,
< inwhich the magnetic domains point upwards ?
% Discussions  ©
ED Syllabus
s
&) Web Links ’7
[E] My Grades
Notes
o titttt
g
o) ) © @
Student Value Correct Answer Feedback
Response
. magnet b
. magnets b and d 100% M

. magnet a
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- C. magnet a
Course Content | ¥
- D. magnets a and ¢
S
& Announcements & magnet d
F. magnet c
[ Calendar <
i General Any upward magnetic field B will align the magnetic domains as shown. In a bar magnet, the magnetic field lines B enter the magnet at the south
© chat N Feedback: pole, run through the magnet, and emerge from the north pole. So both magnet b and magnet d are oriented to induce the dipoles to point
Discussions @ upwards.
2 Magnet a and magnet c will induce the dipoles to point the other way.
D syllabus Score: 1
&) Web Links
@ My Tools o.
[&] My Grades A 3.0 m long wire carrying a current of 1.0 A through a magnetic field of magnitude 17.0 T experiences a force of 8.0 k N entirely due to the current passing
£ Notes through a magnetic field. What angle does the wire make with the magnetic field?
Student value Correct Answer Feedback
Response
1. 9.0° w
2.8.9° 0%
3. 0.0027°
4. 810
General Use the equation for magnetic force on a current-carrying wire, F =11 x B = I|1] |B|sing where 8 is the angle between | and B. Here, you have
Feedback: everything except for 6, so solving for 6:
6 = sin-L(F/1IB) where | is the length of the wire. The direction of F is actually not necessary, except to know that both the wire and the magnetic
field must be in the xy-plane.
Score: 02

Done
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@ Course Tools 1. i
i Course Content | ¥ The figure below shows a bar magnet, a coil of wire, and a current meter.

N ArrrEas 1f the magnet is held at rest, is the induced current through the meter:

® Ims.carleton.ca/webct/cobaltMainFrame dowebct

bility | Help |

[ Calendar
© chat
3¢ Discussions @

D syllabus
&) Web Links

[& My Grades
£ Notes.

Student Value Correct Answer Feedback
Response

. altemating?
. zero? w
. left to right?

fight to leftz 0%

oo wp

General The current through the meter will be zero.
Feedback:

The induced emf in the coil has magnitude given by Faraday's Law:
£=N |dog/dt| ,

where N is the number of tums in the coil and @ is the magnetic flux through the coil.

Since the bar magnet is not moved relative to the coil, ®g is constant. Therefore there is no induced emf €, and hence no induced current.
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Which one of the figures below shows the correct charge distribution on the conductor?

(a) 4 (b) v

ek ae] X X XK X% X X X%
Xx % XX X xx xee xalage x: %
x x FEFEEEE x x x x [— XX,
X% XX xex X x
X X X% X x %X
x x [E==mn X x x x SR x x
XXX X XX XX XXX XXX XX
XXx % X X XX XX XX X X XX
© v (d) 5

x % X% [ x xx % X5 RS XK
X XX J kX 1% X X RXEK XX X
x x |8 B x x x x [ T x x
><><‘+r B x x x x [ 1)()(
x x [ B x x x x [ B x x
x x |8 B x x x x [ B x x
XX XX XXX X XX X X XXX X
XX XX XK XX R XK X

B into page

HYS1004M [10923:14859:10927:10930] Electromagnetism and Wave Motion (LEC) Winter

5
o rEE i | R A square conductor moves through a uniform magnetic field directed into the page.
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@ Couz=e Fools Student value Correct Answer Feedback -
£ Course Content | ¥ Response

& Announcements A figure (3)

5. s ()
<

o Catendar c. figure (c) 100% o
& Chat l‘ D. figure (d)

32 Discussions  © General | Charge carrers i the conductor experience 2 magnetic force in the presence of the magnetic feld: [
[ Syllabus. F-qvxB)

&) Web Links
The magnetic field B is into the page and the direction of motion V is upward, so using the right hand rule to find the direction of the vector

@ My Tools product v x B, the positive charge carriers (q > 0) will experience a magnetic force to the left, and the negative charge carriers (q < 0) wil
experience a magnetic force to the right. The figure that describes this distribution of charge carriers is (c).
[&] My Grades

£ Notes

Score: 11

A coil is placed near a solenoid as shown in the diagram. Initially the switch is open.

Describe the magnetic flux through the coil due to the solenoid just after the switch is closed.

Solencid
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@ Course Tools Student value Correct Answer Feedback B
£ Course Content | ¥ Besponsel
S A. The magnetic  100% M
(i onomcemen o) flux is to the left
and increasing.
[ Calendar « 8. The magnetic
i flux s to the
SolChat « right and
% Discussions  © constant.
Sylabus C. The magnetic
& sy flux i to the left
@) Web Links and decreasing. [
My Tools D. The magnetic
The magnet
[alliayicdes right and
£ Notes decreasing.

E. The magnetic
flux is to the
right and
increasing.

General When the switch is closed the current flows clockwise from the battery through the solenoid and back to the battery. It curls around the central
Feedback:  shaft of the solenoid. If you curl the fingers of your right hand with the flow of the current around the tumns then your thumb points along the
direction of the magnetic field inside the solenoid. It is to the left.

Solencid

S =
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@ Course Tools When the switch i closed, the current starts to increase from zero, so the field s increasing as well. a
Sourse Content | ¥ This field extends out beyond the ends of the solenoid and produces the flux through the coil. That flux is therefore also to the left and
fiey e e | increasing.
S
& Announcements Score: "
[@ calendar T‘ a
S chat « Lenz's Law states that the direction of any magnetic induction effect is such as to oppose the change in the cause producing it.
Discussions  ©
2 Discussions Q) Alarge current flows through a long straight wire and nearby is a rectangular wire loop. Which of the situations below correctly shows the direction of the current
D Syllabus induced in the rectangular loop by the magnetic field of the long straight wire when its current is in the indicated direction and changing as shown?
& Web Links
Student Response value Correct Answer Feedback
=
ools
My [aeorTastng _ duced] 100% u
[&] My Grades current
£ Notes
! D '
- [increasing induced
| current
©- [incrgasing induced
current
'T D '
|
constant induced
current

I 1025PM
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ion is shown here. The current in the long straight wire produces a magnetic field at the position of the loop which is into the

screen. Point the thumb of your right hand along the current flow and the fingers curl in the direction of the magnetic field lines. At the position of

t into the screen.

the loop they poin
decreasing

i

induced
current

The current is decr

reasing, so the field it produces is decreasing and therefore the flux through the loop is decreasing.

Lenz's Law says that the induced flux opposes the change in the original flux. The original flux is into the screen and decreasing, so to oppose this
decrease the induced flux should also be into the screen.
This means there must be an induced magnetic field caused by the induced current which points into the screen inside the loop. The direction of

current which will

do this is given by the right hand rule: a current circulating with the fingers of your right hand produces a magnetic field inside

the loop in the direction of the thumb. To get an induced field which points into the screen requires a clockwise induced current, as shown in the

diagram.
1f the direction of
correct direction of
(it then is in the o

current flow in the long wire is reversed that flips the direction of the magnetic field and flux it produces and therefore flips the
f the induced current flow. If the original current is increasing instead of decreasing, that fiips the direction of the induced flux
pposite direction to the original flux) which also flips the direction of the induced current.

Each of the first three situations which were shown had one or both of these things fipped, but had the induced current going the wrong way.

The last choice ha

d a constant current, which would produce NO induced current at all.

I 1025PM
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A circular loop is in a 0.050 T magnetic field. The edge view of the 13.6 cm diameter circular loop can be seen in the figure below. What is the magnetic flux
through the loop?

Express your answer in units of mwhb, and to two significant figures, Where mWb = 10-3 Wb.
Note: Enter only your numerical result in the box.

e —— e~ ——
B
e

30°
—
E—

_

—>\—>—>

Circular loop
Student Response Value Correct Answer =
Answer: 0.011 0% 3.6E-1 (3.6 X 10-1)
General The magnetic flux through the loop is:
Feedback:
Om=A-B

ABcos8

where p is the area vector, with a direction perpendicular to the plane of the loop. This vector points 600 below/above the horizontal (note that
the magnetic field runs parallel to the horizontal). So the angle between the area vector and the magnetic field is 8 = 600.

(n r2)B cos00

We are given the diameter of the circular loop in the problem, r = d/2 (also remember to change the units from cm to m), and we are given the
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Score:

We are given the diameter of the circular loop in the problem, r = d/2 (also remember to change the units from cm to m), and we are given the
magnetic field. Then we can substitute in these values and solve for the magnetic flux through the loop.

For example, if the loop has a diameter of 10 cm and the magnetic field strength is 0.050 T, the magnetic flux would be:

©,, = [(0.10 m)/2]2 (0.050 T) cos60°
=1 (0.050)2 (0.050) 0.50 T m2
=2.0x104 Wb
=0.20 mwb

o/1

A patient having an MRI scan has neglected to remove a copper bracelet. The bracelet has a radius of 3.2 cm and has a resistance of 0.020 0. The magnetic field
in the MRI solenoid is directed along the person's body from head to foot; so the bracelet is perpendicular to B. As a scan is taken, the magnetic field in the
solenoid decreases from 1.33 t0 0.40 Tin 1.1 5.

What is the magnitude of the current induced in the bracelet?

Express your answer in units of amperes, and to two significant figures.
Note: Enter only your numerical result in the box.

Answer:

General

Feedback:

Student Response value Correct Answer
0.14 100% 1.4E-1 (1.4 X 10-1)

The magnetic field is perpendicular to the plane of the bracelet, so the magnetic flux through the loop is:

O =AB
=nr2B

The magnetic flux through the bracelet is changing with time because the magnetic field is decreasing with time. This will induce an emf around
the loop of the bracelet:

© = ldomy/dt]

The radius of the bracelet is constant in time, and assume the magnetic field is decreasing linearly with time: i
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The radius of the bracelet is constant in time, and assume the magnetic field is decreasing linearly with time:

&= |dom/dt]
1d(nr28)/dt|
=nr2 |dB/dt|
=nr2 | aB/At|
In the problem we are given the radius of the bracelet, r (convert to units of m), and the change of the magnetic field AB in some time At.
The current induced by this emf is:

1=¢R

nr2 |aB/at| / R

where R is the resistance of the bracelet, R
current.

0.020 ©. We can substitute in all of the values provided and solve for the magnitude of the induced

For example, if the bracelet has a radius of 3.5 cm and a resistance of 0.020 ©, and if the magnetic field decreases from 1.2 T to 0.4 T in 0.80
seconds the induced current is:

1=n(0.035 m)2 (0.8 T)/(0.80 5)| / (0.020 Q)
n (0.035)2 [1.] / (0.020) T m2/s /2
1 (0.035)2 50. /(A m) m2/s (A/V) using T =N/(Am)and Q = V/A
=0.19 (N m/s) C/3 and then use J =N m

0.19 ampere

11

A 10 m long conductor s formed into a circle in the xy-plane. A uniform magnetic field B = 4.0 i + 19.0 j + 24.0 k T exists in the area of the conductor. Find the
magnetic fiux through the looped conductor.

Value Correct Answer Feedback

Response
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@ Course Tools 7. v

Course Content | ¥ A 10 m long conductor is formed into a circle in the xy-plane. A uniform magnetic field B = 4.0 i + 19.0 j + 24.0 k T exists in the area of the conductor. Find the
oo magnetic flux through the looped conductor.

nnouncements
Student Vvalue Correct Answer Feedback
[ Calendar < Response
o= | . 150 1m
32 Discussions  © 2. 250 Tm2
[ Syllabus. 3. 190 Tm2 100% %
& Web Links 4. 600 Tm2
@ My Tools General Use @5 = B dot A. Since the vector for A points in the z direction only (because the loop is in the xy-plane) the only part of the B vector you
[& My Grades Feedback: have to worry about is the z-direction. Given the circumference C = 2*pi*r, the area can be expressed as A = C2/(4pi). So, B dot A = (24
T)*C2/(4*pi) = 190.98 Tm2, or with two sig figs, 190 Tm2.

Notes

f Score: 11

A conductor is formed into a loop that encloses an area of 1.0 m2. The loop is oriented at a 30.0° angle with the xy-plane. A varying magnetic field is oriented
parallel to the z-axis. If the maximum emf induced in the loop is 40.0 V, what is the maximum rate at which the magnetic field strength is changing?

Student value Correct Answer Feedback
Response

1.467T/s w

2.357/s

3.207/s

. 80 T/s 0%
General Use emf = dg/dt. Since ®g =B dot A = |B| | A|cos8 but the area isn't changing, d®g/dt = dB/dt*A*cos8. Rearrange for dB/dt to get dB/dt =
Feedback: emf/(A*cos). Plug in the values to get 46 T/s.

Score: 0/1 -
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@ Course Tools

- o
[ Content | ¥

iy ZOTTES SOomeTE | An electric charge responds to an electric field of strength 0.7 cos(t) V/m between the poles of an electromagnet, where t stands for time in seconds. How, as a
{3 Announcements function of time, is the magnetic field varying? The magnetic field variations can be assumed to induce the entire electric field at this location. If the radius of the
electromagnet is R, express your answer in terms of R.

@ Catendar T‘ Student value Correct Answer Feedback

© chat Response

% Discussions  © 1. (L4/R2) sin(t) T

Bems o (LR s T o

&) Web Links 3. (07/R)sin(®) T 0%

4. (1.4/R) cos(t) T

s 5. (0.7/R2) sin(t) T

£ Notes General Using Faraday's law of induction, the line integral of the electric field is equal to the negative of the derivative of the magnetic flux with respect

Feedback: to time. Since the magnetic field is the only thing in the expression that changes, d®g/dt = dB/dt*A where for the cylindrical gap in the
electromagnet, A = pi*r2 where r is the radius of the gap (here, R). Next, take the line integral of the electric field around the gap of the
electromagnet: this will be E*2*pi*R. Similarly, the RHS has dB/dt*pi*R? since this is the area. Equate the two and cancel the pi's, and a factor
of R, to get E = (R/2)d8/dt.

Isolating for d8/dt gives dB/dt = E*(2/R), and since E is a simple trig function, it is easy to integrate:
d8 = 0.7[cos(t)dt]=(2/R) (take the integral in the square brackets)

(2/R)*0.7sin(t) = (1.4/R)sin(t) T.

Score: 0/1

10.

A square wire with 1.7 m sides is centered on the origin of the xy-
the y-axis 9.0 m from the origin. If the conductor is moving at 3.

lane. A long, straight wire carries a current of 2.0 A, and is located in the xy-plane parallel to
3.0 j m/s, what emf is present in the conductor? Answer in terms of jig.

Student Value Correct Answer Feedback
Response

1. 3600V
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s L0 TS SICE U1 NISGHSUC MSIG 13- IS Ty LG G1S SXpISSSION L1 ChiaIges, UG, Gt = U5/ GL A WSS 107 1S CyIIanCar Gap i e
@ Course Tools electromagnet, A = pi*r2 where r is the radius of the gap (here, R). Next, take the line integral of the electric field around the gap of the
t[¥ electromagnet: this will be E*2*pi*R. Similarly, the RHS has dB/dt*pi*R? since this is the area. Equate the two and cancel the pi's, and a factor
{8 Announcements of R, to get (R/2)dB/dt.
Isolating for dB/dt gives dB/dt = E¥(2/R), and since E is a simple trig function, it is easy to integrate:
d8 = 0.7[cos(t)dt]=(2/R) (take the integral in the square brackets)

& Calendar T\ B = (2/R)*0.75in(t) = (1.4/R)sin(t) T.
Score: o1
© chat e
% Discussions  ©
D Syllabus 10.
e A square wire with 1.7 m sides is centered on the origin of the xy-plane. A long, straight wire carries a current of 2.0 A, and is located in the xy-plane parallel to
(3 the y-axis 9.0 m from the origin. If the conductor is moving at 3.0i + 3.0 j m/s, what emf is present in the conductor? Answer in terms of .
@ My Tools
Student Value Correct Answer Feedback
[E] My Grades —
£ Notes semov
. 0.0200 v
. 0.02300 v
. 0.034p0 vV 100% M
General Motional emf = LvB], 5o the only parts that contribute to the motional emf are the parts of the loop perpendicular to the motion of the conducting
Feedback: wire (which is moving away in the direction of the x-axis). This consists of the two bits of wire in the loop that are parallel to the x-axis. Also, use
the expression of magnetic field for a wire: B = iol/(2=pi*r) where r is the distance to the wire. So:
emf = LvB

(1.7m)(3.0m/s)uol/(2*pi*r)
= [(1.7m)(3.0m/s)1/(2*pi) L(1/8.15m)- (1/9.85m) g
0.034pp.

Score: 11

Done

I 1029PM
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@ Course Tools 1 i
£ Course Content | ¥ An object in simple harmonic motion moves with amplitude 4.0 cm and frequency 4.0 Hz, and at t = 0 s it passes through the equilibrium point moving to the right

towards +x. Which of the following equations correctly describes the objection’s position as a function of time?

bility | Help |

& Announcements

Student Value Correct Answer Feedback
[@ Calendar [l Response
et | A X(t) = (4.0 cm)
S il cos[(8.0n
5@ Discussions ] e
D Syllabus x(t) = (4.0 cm)  100% %
&) Web Links cos[(8.0n rad/s)t

- 0.5n rad]

Gt = (30.cm

My Grades cos[(4.0n rad/s)t
& Notes - 0.5 rad]
D. X(t) = (4.0 cm)
cos[(4.0n rad/s)t

1

E. x(t) = (4.0 cm)
cos[(4.0n rad/s)t
+n rad]

General In simple harmonic motion, the position is given by

Feedback: X(t) = A cos(wt + o)
= A cos(2nft + @o)

where the phase constant @, allows for different starting locations x, at t=0.

From the given frequency of 4.0 Hz, we can evaluate
© =2nf

2n radians) (4.0 5-1)

.0n rad/s

We can find the phase constant g, from the initial conditions. Setting t=0 in the position equation,
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@ Course Tools %o = A cospo 2
f» Course Content | ¥ and so
& Announcements 0 cm = (4.0 cm) cospo
which means that
[ Calendar < @, = cos-1(0)
© chat l‘ =%n/2rad i
=900 =
3¢ Discussions @
D syllabus To choose between +900 and -900, we can check the direction of motion.
&) Web Links We are told that at t=0 the object is moving towards +x.

The velocity can be found as:

= d[Acos(wt + @g))/dt

[alieicetes A dicos(wt + pe)/dt
£ Notes = -0A sin(wt + @)

WA singy

and then evaluate for @o =1n/2 rad,
Vo = - A sin(n/2)

and for go = -n/2 rad,
©A sin(-n/2)

since the object is moving towards +x, we want v, to be positive.
This is the case for ,, = -n/2 radian = -900.

The final result is:
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The final result is:
xX(t) = (4.0 cm) cos[(8.0n rad/s)t - n/2 rad]

& Announcements Score: 1

[@ calendar « 2

© crat Il The figure below shows the potential-energy diagram and the total energy line of a particle oscillating on a spring.
< Whatis the spring’s equilbrium length?

3¢ Discussions @
D syllabus
&) Web Links

[&] My Grades
£ Notes.

Energy (J)

x (cm)

Student Value Correct Answer Feedback
Response

2cm 0%
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@ Course Tools
c Content | ¥

& Announcements

[ Calendar
© chat
3¢ Discussions @

D syllabus
&) Web Links
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Student Vvalue Correct Answer Feedback
Response
A 12cm 0%
B. 28 cm
c.16cm
D. 20 cm o
E. 24cm
General The potential energy stored in a spring is given by U = k(Ax)2/2, where k is the spring constant and Ax is the extension of the spring from its
Feedback: Ezuzmnb?;‘m length. When the potential energy is zero, Ax = 0. The potential energy is zero at x = 20 cm, so the equilibrium length of the spring must
Score: 0/1

[& My Grades
£ Notes.

3.

An inductor with a 2.0 A current stores energy.
At what current will the stored energy be twice as large?

Student Vvalue Correct Answer Feedback
Response
A 0.8A
B.15A
404 0%
D.30A
E. 2.8A o
General The energy stored in an inductor is U = LI2/2. To increase the energy to 2U, the current must increase by a factor of 20.5. Thus the required
Feedback:  currentis (2 A) x 205 = 2.8 A.
Score: 0/1
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@ Course Tools 4 2
£ Course Content | ¥ For the circuit in the figure below, what is the battery current immediately after the switch closes? Assume an ideal battery.

& Announcements

[ Calendar
© chat

3¢ Discussions @
D syllabus

&) Web Links — 10V 5mH

[&] My Grades
£ Notes.

Student value Correct Answer Feedback
Response
. 0.40A
.0.0A w
.5.0A
. 0.50 A 0%
E.20A
General Zero. The current in the inductor can't change instantaneously. For a very brief instant after the switch is closed no current flows, the potential
Feedback: difference across the resistor is zero, and all the potential difference of the battery is across the inductor.

Score: 0/1
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@ Course Tools 5.
Course Content | ¥ An FM radio station broadcasts at a frequency of 94. MHz.

Eaat] What inductance should be paired with 3 16. pF capacitor to build a receiver circut for this station?

Express your answer in units of microHenrys (uH), and to two significant figures.

& o (  Note: Enter only your numerical result in the box.

Q chat q Student Response Value Correct Answer

3 Discussions ] Answer: 36 0% 1.86-1 (1.8 x 10-1)

ED Syllabus General For inductance L in series with capacitance C, the angular frequency of oscillation is

& Web Links Feedback: ©=[LCT05

© My Tools Hence

[8] My Grades L=1/[w2]

e =1/ [enhzc)

We are given f and C. Taking care to convert MHz to Hz, and pF to F, subsitute in and evaluate.
For example, if f = 100 MHz and C = 10 pF,
L=1/[(nN2C]
=1/ [(2n(100. x 106 5°1))2 (10. x 1012 F)]
.5 x 107 s2/F
5 X107H
.25 pH

The units aren't obvious. To verify that s2/F is indeed equivalent to Henrys, with some perseverance and knowing the result we want to show,
write down small steps of equivalent units:
H=Tm2/A
=IN/(Am)I m2/A - using definition of Tesla
m/A2
/A2 - using definition of Joule
/(C/s)2 - using definition of Ampere
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V'$2/C - using definition of Volt A
5 = s2/(cv)
0 CErER CETE =<2/F - using definition of Farad.

bility

| Help |

{3 Announcements This was rather tedious; another way is to start from both H and s2/F and work towards the middle.
Score: o1

[ Calendar «

© chat l‘ 6.

5 Discussions. o The potential at b is higher than the potential at a. Which of the following statements about the inductor current I could be true?

EBarme | (a). Tis from a to b and is steady.

D Syllabus (b). Tis from a to b and is increasing.

& Web Links (c)- Tis from a to b and is decreasing.
(d). Tis from b to a and is steady.

@ My Tools (e). Tis from b to a and is increasing.

[8] My Grades (- Lis from b to a and is decreasing.

£ Notes

Student value Correct Answer Feedback
Response
1. (c) and (e) w

2. (b) and (f) 0%
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@ Course Tools Student value Correct Answer Feedback i
Tt | Response
e L (@ and (&) o
2 (0 and () %
T Calendar ¢ 3. (b) and ()
Il 4. () and ()
=B 5. (a) and (d)
General By Lenz's Law, a self-induced emf tries to push current in such a way as to offset the change in current which leads to the self-induced emf. A
D Syllabus
Feedbacki:  self-induced emf is just like the emf in a battery: it does work on charges by moving them from lower to higher potential.
& Web Links S0 since Vy < Vi, we see that the self-induced emf is pushing charge "uphill’ from a towards b. To visualize this, it helps to sketch the inductor on
o iy Teciz a piece of paper with the direction of the emf indicated by an arrow next to it pointing from a towards b.
[8] My Grades Am emf which raises potential in the direction from a to b could be caused by either:
option (c): a current flowing from a to b which is decreasing,
 Notes op
option (e): a current flowing from b to a which is increasing.
Score: /1

7.

At a certain instant, the current flowing through a 5.0 H inductor is 3.0 A. If the energy in the inductor at this instant is increasing by 3.0 /s, how fast is the
current changing?

4.

General
Feedback:

Student value Correct Answer Feedback
Response
044/
0.8 /s
024/ 100% w
014/
The energy stored in an inductor is calculated as U = LI2, but U isn't what's given in the question - dU/dt is. (This is known from the units of Joules
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@ Course Tools Student Vvalue Correct Answer Feedback
Sourse Content | ¥ Response
S Announcements | 04 A/
. 0.8 A/
Bess . 0.2 A5 100% o
© chat I 4,014/
& Discussions O General The energy stored in an inductor is calculated as U = LI2, but U isn't what's given in the question - du/dt is. (This is known from the units of Joules
| Feedback: per second.) So, take the entire expression and take its derivative to get an expression which might be more useful to us, in terms of du/dt:
D Syllabus dU/dt = d/dt[L12] = Ld/dt[12]-- the inductance doesn't ever change with time, but current does. Taking the implicit derivative on I:
&) Web Links dU/dt = L(21)(d1/dt). So now we have an expression to find dI/dt in terms of dU/dt, L and I (which are all given). Plugging in all the values gives 0.2
Als.
TR Score: 2/2
(& My Grades.
£ Notes s
The current flowing through a circuit is changing at a rate of 9.00 A/s. If the circuit contains 2 520.0 H inductor, what is the emf across the inductor?
Student Vvalue Correct Answer Feedback
Response
1.9/520V
2.1/520v
3.577/9v
4. 4680 V 100% o
General The rate of change of the current through an inductor is related to the back-emf produce
Feedback: emf = dI/dt * L, where L is the inductance in Henries. Plug in the values given to get emf
Score: 2/2

Done
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1

The direction of the magnetic force on a charged body is given by F = q v x B. What does this imply in the following case?
A proton p and an electron e are in circular orbit in a region where a magnetic field is going into the plane of the screen. How do they move?

Student Response value Correct Answer Feedback

o0
OO
OO

0%

ElE] © |EEREEIE =R © |
3

o.
General The magnetic force on a particle is F = q(v x B) where q s the particle's charge, v is its velocity, and B is the magnetic field it feels.
Feedback: Itis this magnetic force which provides the centripetal force to make the particle travel in a circle. It must therefore point towards the centre of the circle. If a

particle is travelling in a clockwise circle, then at the top of the circle its velocity is to the right, so v x B is upwards. (Remember, point the fingers of your right hand
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General The magnetic force on a particle is F = q(v x B) where q s the particle's charge, v is its velocity, and B is the magnetic field it feels.
Feedback: Itis this magnetic force which provides the centripetal force to make the particle travel in a circle. It must therefore point towards the centre of the circle. If a
particle is travelling in a clockwise circle, then at the top of the circle its velocity is to the right, so v x B is upwards. (Remember, point the fingers of your right hand
along v and then curl them towards the direction of B, through the smallest angle and your right thumb points in the direction of v x B).
1f v x B is upwards then in order for the force to be downwards, i.e. towards the centre of the circle, the charge must be negative.
similarly, if a particle is rotating counter-clockwise, then at the top of the circle its velocity is to the left and v x B is downwards. For the force to also be
downwards the charge must be positive.
Thus, 2n electron or any other negative charge will rotate clockwise and a proton or any other positive charge will rotate counter-clockwise.

Score: 0/1

=[] © |EEREEE = R

2.
A wire carrying a current is shaped in the form of a circular loop of radius 3.0 mm. If the magnetic field strength at its centre is 1.1 mT with no external magnetic fields contributing to
it, what is the magnitude of the current that flows through the wire?

Student Response Value Correct Answer Feedback
1.53A 100% w

2.01A
3.23A
4.16A

General The magnetic field at the centre of a loop is B = pigl/2r. Then, rearrange for 1.
Feedback:

Score: 2/2

I 1019PM
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3. =

What is the initial direction of deflection for the charged particle entering the magnetic field shown in the figure below?

ElE] © |EEREEIE =R © |

Student Response Value Correct Answer Feedback
. The charge will be 0%
deflected to the
right.
8. The charge will be
deflected out of the
page.
C. The charge will be w
deflected to the
left.

D. The charge is not
deflected.

E. The charge wil be
deflected into the

I 1019PM
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%] E. The charge will be B
= deflected into the
page.
N
General The magnetic force on a charged particle (of charge q) moving with velocity v in the presence of a magnetic field, B, is:
Feedback:
=il F=qvxB)
5 I = quBsina (direction determined using the right-hand rule)
P ' Here v is upwards, and the magnetic field B is directed out of the page. Using the right-hand rule™ for the vector product (*cross product”), the direction of v x B is
= to the right. Since q is negative, the direction of q(v x B) is to the left.
& [= To use your right hand to find the direction of y x B Hold your right hand with your thumb, first finger, and next finger all at 900 to each other. Now orient your
hand so that your thumb points in the direction of the first vector (v) and your first finger points in the direction of the second vector (B). Your next finger will now
ﬂ be pointing in the direction of the result (v x B).
o This works as long as v and B are not parallel. If they are parallel, then their vector product v x B is simply zero, which has no direction.]
& Score: o1

4.
The magnitude of a magnetic field a distance 2.0 ym from a wire is 11.0 x 104 T. How much current is flowing through the wire? Assume the wire is the only contributor to the
magnetic field.

Student Response Value Correct Answer Feedback

1. 138mA

2. 69 mA

3.7mA

4. 11 mA 100% w
General Using the expression for magnetic field in a long wire, B = l/2pi*r where r is the distance from the wire. Then, rearranging for I, you can plug in all the necessary
Feedback: information to get T = 11 mA.

Note, the expression is derived using Ampére's law, where the loop in question is a circle around the wire.

Score: 1

I 1019PM
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ﬂ 5. A

& A solencid 3.0 cm long consists of 8942 loops of wire. if the magnetic field within the solenoid is 1.0 T, what is the magnitude of the current that flows through it?

N

Student Response Value Correct Answer Feedback

=il 1274 100% w

B s

2 3.30A

| 4.0.37A

& General Using the formula for a solenoid, B = ugNI/h, where N is the number of loops, Iis the current, and h is the length of the solenoid. Isolate for I to get 1 =2.7 A.
Feedback:

o B v

E

al e

A particle with charge of 1.0 C travels at 1.0 i m/s and encounters a magnetic field of 0.0050 T that makes an angle of 69.0° with respect to the x-axis in the xy-plane. Find the force
the magnetic field exerts on the particle.

Student Response Value Correct Answer Feedback
1.0.0018 kN
2.0.0047 kN 100% w
3.-0.0047 kN
4.-0.0018 k N
General Use the magnetic force equation, F = q(v x B). Evaluate v x B = |v| |B|sin6, where 8 is the angle between the two. Since v is on the x-axis, and we are told B
Feedback: makes an angle of 69° with the x-axis and is in the xy-plane, 8 = 69° and the resultant cross-product will be in the positive k direction.
(This is known by the right-hand rule -- point fingers towards v in the x-axis, curl towards B and your thumb will point in the positive k direction.)
Plug in the numbers to get 0.0047 N as the magnitude of the force.
Score: 2/2

I 1019PM
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=[] © |EEREEE = R

S RS PONSS are oo ey )
1.0.0018 kN
2.0.0047 kN 100% w
3.-0.0047 kN
4.-0.0018 k N
General Use the magnetic force equation, F = q(v x B). Evaluate v x B = |v| |B|sin6, where 8 is the angle between the two. Since v is on the x-axis, and we are told B
Feedback: makes an angle of 69° with the x-axis and is in the xy-plane, 8 = 69° and the resultant cross-product will be in the positive k direction.
(This is known by the right-hand rule -- point fingers towards v in the x-axis, curl towards B and your thumb will point in the positive k direction.)
Plug in the numbers to get 0.0047 N as the magnitude of the force.
Score: 2/2

7.

A long straight wire with 3.0 A current flowing through it has magnetic field strength 1.0 T at its surface. If the wire has a radius R, where within the wire is the field strength 36.0% of
1.0 T2 Assume that the current density is uniform throughout the wire.

Student Response Value Correct Answer Feedback
1.0.64R
2.0.06R
3.036R 100% w
4.0.03R
General 1f the current density is uniform, then the field will drop off as the expression for the field dictates. Since, for the distance away from a current carrying wire, the

Feedback:

Score:

Done

expression is B = gl/(2pi*r), then the field drops off as r goes from 0 (at the centre of the wire, the field is at its highest) to infinity (where field is zero). So, for
36% of the field, we want the position r = 0.36R away from the centre of the wire, where R is the radius.

Another way of looking at this is a "before and after” ase. If B, is the field before, then B; = pgl/(2pir). For B = 0.368y, the position r must increase by the same
amount (measured away from centre), or, r = 0.36R.

2/2





