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The material in this module is designed to cover a single-semester course in electricity and
magnetism for physical sciences students at the first-year university level. The questions are
designed to span the topics listed above, allowing for practice, homework or testing throughout the
semester.

Using the Maple engine that is part of Maple TA, a custom grading engine has been developed to
provide even more flexible grading of scalar and vector responses. This partial grading engine can
be configured to, among other things, assign part marks for missing units, transposed or missing
vector components or missing algebraic terms. Please see the included help document for detailed
usage instructions. Beyond the 181 questions, there are 99 alternative versions of the 181 questions
that use the built-in Maple TA grading instead.

The vast majority of the questions are algorithmic and take numeric or algebraic responses.
Solutions are provided for most questions. Dynamically labelled diagrams are included in many
guestions. Information fields are included on all questions indicating topics and difficulty level.
Questions that use the custom grading engine also provide detailed feedback about how the grade
was calculated.

The module was first implemented in Winter 2012 at the University of Guelph and has seen a
subsequent round of updates.

A general Maple TA Syntax Sheet as well as a Partial Grading Syntax Sheet specific to the custom
grading engine used in this module are included. Sample homework assignments are provided,
spanning the course material.
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MAPLE TA SYNTAX SHEET

Expression Entry Syntax
xy Xy
; %
b XNy
;T a/(b*c) (although it will accept a/b/c)
Jx sgrt(x) or x*(1/2) (do not use x"0.5)
x% s XN2/3)
ey abs(x)
Inx) In(x)
log, ) log[n](x)
g exp(x)
E: e or exp(1)
o pi or Pi
ca infinity

sin(x)”"2 or (sin(x))"2

Notes

Maple TA likes to make the following substitutions when displaying equations

Simple Form

Maple TA Will Show

sec(x)"2 1+tan(x)"2
csc(x)"2 1+cot(x)"2
sec(x)*tan(x) sin(x)/cos(x)"2

csc(x)*cot(x)

cos(x)/sin(x)"2




PARTIAL GRADING SYNTAX SHEET

The following are special rules that do not apply to all Maple TA courses. Please consult the
separate Maple TA Syntax Sheet for general input rules.

Ensure that you enter the multiplication symbol * between terms, between units, and between
algebraic terms.

eq. 1.05%10"5*N, Kk*g/r

Use brackets to ensure terms are interpreted correctly.

eg. 1.05*107(-5)*N, u*l/(2*Pi*r)

Scientific notation can be entered in several equivalent manners.

eg. 1.05+1075, 1.05*107(-5) [NOT 1.05*10/-5], 1.05e5, 1.05E5, 1.05e-5 [NOT 1.05e(-5)]

In some situations, Preview will misinterpret the number of significant figures you have entered.
However, this will not be reflected in the grading.

eg. 1.05*1075 appears as 1.0500000*1075, but will be graded as 1.05*10"5

For vectors, enter the text "ihat", "jhat", "khat" or "xhat", "yhat", "zhat" for the unit vectors.

eg. 1.05*m*ihat+(3.22*10"5*m)*khat

Unless otherwise noted, the following notation must be used:

Variable Enter
T Pi
M, u
1
- k
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Assignment #1 - Electric Fields and Forces (Point Charges)

Question 1: Score 2/2

A charged particle of mass . F@ % 10~ zjkg is suspended motionless in the air by an electric field.

v

If the electric field is 2. &5 = 10~ EJ% upwards, what is the magnitude and sign of the charge of

Correct
the particle?
Your Answer:  19.2*C
Correct Answer: 19.2*C
Response-Specific Grading
Cotrect value and significant fi;ures 100.0%
Comment: ) )
Camensions are correct
Tatel = 100.0%%
Question 2: Score 2/2
After rubbing a balloon against someone's hair, a balloon has accumulated a static electric charge. The
air inside the balloon has the same density as the air outside of the balloon, and the balloon itself
weighs 2. &7 mM . How many free electrons are there on the surface of the balloon if an electric field of V
magnitude 3 43 % lﬂ‘rﬂ% is required to keep the balloon floating at a constant height? Correct

Your Answer: 5.23e5
Correct Answer: .523e6

Response-Specific Grading

Comment: " Correct value and sigmificant figures 100.0%:
Total = 100.0%%



Question 3: Score 3/3

s
A particle with charge g>0 and mass m is fired from a gun, with an initial speed v in the X direction. The particle
passes

through a region between two plates where the electric field is (approximately) uniform and equal to E and in the
positive ¥ direction. The particle
then passes through a region with no fields, before finally hitting a screen.

]

b =l 1 xd —

C—e——— — — — - - - — o — - - - - P

Relative to the point P, where does the particle hit the screen? Provide an algebraic answer in terms of
the given parameters. Neglect gravity.

Your Answer:  gq*E*x1/m//2*(1/2*x1+x2)
Correct Answer: g*E*x1/m// 2*(1/2*x1+x2)

Response-Specific Grading

Comment: " Algebraic Term Match  100.0% "
Toted = 100.0%%

v

Correct



Question 4: Score 3/3
Point charges + g and + q are positioned as shown.

Find an algebraic expression for the electric field at point P, in terms of the given parameters.
J

+tq

2= P

* v
Correct
4a

+tq

Entry Notes:

Ensure that you explicitly enter the multiplication symbol * between terms.

If necessary, use the letter k to represent the Coulomb constant & = 1— .
47&30
Your Answer:  4*k*q/(4*x"2+16*a"2)"\(3/2)*x*ihat
Correct Answer: 4*k*q/(4*x"2+16*a”2)"\(3/2)*x*ihat
Response-Specific Grading
Companeant i
Respaonse ¥ (4 ¥ 4 1A% a2 (3 2%y
Algebraic Term Match 100.0%%
Sub-Total = 100.0%%
Comment: Mutmnber of Components X 1
Sub-Total 100.%%

Mo Rearranging 1.0
Total 100.%%



Question 5: Score 5/5

Find an algebraic expression for the electric field at point P, in terms of the given parameters.

J

_4q
3a

4% P

3a

v

-5 Correct

Entry Notes:

LY ELY LY
Vector components can be entered using #fat—i , jhat—jand khat—k.
Ensure that you explicitly enter the multiplication symbol * between terms.

If necessary, use the letter k to represent the Coulomb constant i =

41'1:2D '

1 @4y 1 43493 7 .
i+ I could be entered as (k*q1*q2/(r*2))*ihat + (k*q2*q3/(r"2))*khat.
4%20 ,»2 4:?&:30 ,r2

Your Answer:  -36*k*q/(16*x"2+9*a"2)"(3/2)*x*ihat-3*k*q/(16*x"2+9*a"2)(3/2)*a*jhat
Correct Answer: -36*k*q/(16*x"2+9*a”"2)"(3/2)*x*ihat-3*k*q/(16*x"2+9*a"2)"(3/2)*a*jhat

eg.



Comment:

Response-Specific Grading

Cormponeni i

Response S36*L* g 16%" 2 4 0¥ a3 ) ¥
Algebraic Tenm Match 100.0%%
Sieh-Faderd = 100.0%%

Mutmber of Components X 1/2

Cormponeni j

Response S g(la¥ 2 4 %32 *a
Algebraic Tenm Match 100.0%:
Sieh-Faderl = 100.0%%

Mutnber of Components X 1/2



Assignment #2 - Electric Potential and Energy (Point Charges)
Question 1: Score 2/2

i
Please
select the
most
appropriate
description
437V STE 93 20%otkthe
electric field
associated
with the
h L= equipotenti
© = al lines in
the
diagram.
The
|magnitude
of the
electric field

Iis:
Changin
g

The

op direction of “
the electric

field is:

Constan Correct

t

The
direction of
the electric
field at F is
in the
direction: +
X

Please select the most appropriate description of the electric field associated with the equipotential
lines in the diagram.

The magnitude of the electric field is: Changing (33%)

The direction of the electric field is: Constant (33%)

The direction of the electric field at  is in the direction: + x (33%)

Comment:



Question 2: Score 2/2

Two infinite parallel plates are separated by a distance 9.06 cm . The electric field between the plates is
s

measured to be -499 V/im X .

f——— 006 ctp ———f

]
=Y

B
Moy}
o
b
H

v

tm

Correct
A B
What is the magnitude of the potential difference between the plates?
Your Answer:  45.2*V
Correct Answer: 45.2*V
Response-Specific Grading
. Correct walue and significant fioures 1oo.0%
Comment: ] ]
Ditnensions are correct
Totel = 100.0%%
Question 3: Score 3/3
A charged particle of mass .87 % 107 zﬁkg is travelling from infinity towards a second
charged particle that is fixed in space. The moving particle has a charge of 7. 56 % 10~ MD, while “
the fixed particle has a charge of 2. 7.5 % 10 MC. If the particles come within 3. &7 mm of Correct

eachother, what was the initial speed of the travelling particle?

Your Answer: 7.59%10"5*m/s
Correct Answer: .759e6*m/s

Response-Specific Grading

Cotrect wvalue and significant igures 100.0%:
Comment:

Citmensions are correct
Fatal = 100.0%%



Question 4: Score 3/3

Find an algebraic expression for the electric potential at point P, in terms of the given parameters.

J

_2[1
4a

1z P

v

Correct

4a

_2q

Entry Notes:
Ensure that you explicitly enter the multiplication symbol * between terms.

If necessary, use the letter kto represent the Coulomb constant i =

471:30 .
Your Answer:  -2*k*g/(4*a"2+x"2)"(1/2)
Correct Answer: -2*k*q/(4*a"2+x"2)N(1/2)

Response-Specific Grading

Comment: " Algebraic Term Match  100.0%%
Toted = 100.0%%



Question 5: Score 5/5
Find an algebraic expression for the electric potential at point P, in terms of the given parameters.

J

2a

43 P

v

Correct

2a

Iy

Entry Notes:
Ensure that you explicitly enter the multiplication symbol * between terms.

If necessary, use the letter kto represent the Coulomb constant i =

471:30 .
Your Answer: 0
Correct Answer: 0

Response-Specific Grading

Comment: " Algebraic Term Match  100.0%%
Toted = 100.0%%



Assignment #3 - Continuous Charge Distributions

Question 1: Score 5/5

A thin, uniform line of charge extends from =+ 7@ to — 7@ along the ¥ -axis and contains a total charge - .

Set up an integral for the electric field at an arbitrary point along the X -axis due to the line of charge. Use
symmetry to reduce the integral
to a single expression. Provide the integrand of this integral as your answer, in terms of the given parameters.

e v dy, Integrand: e ¥

x4y x4y

In order to find the electric field, one needs to evaluate an integral that adds up the contributions from each
infinitesimal piece of

the line, &% , from — 7@ to + 7o .

i
e.g. Integral: & = [

—Q

Ta
- Q H P I

[ ) i Correct
Ta

Note: Use the letter 'k’ for the Coulomb constant,

47&30'



Your Answer: -1/14*k*Q/a/(x"2+y"2)(3/2)*x*ihat

Response-Specific Grading

-

Companant i
Response -UTA** Q) al (a2 + v (3 2%
Algebraic Tern Match 100.0%
Suh-Toateal = 100.0%%
Comment: " Wutnber of Components X 1
Sub-Total 100.%

Mo Eeatranging X 1.0
Total 100.5%



Question 2: Score 5/5

L8 LY

A thin ring of radius 3w is centered at the origin in the ¥ — = plane. A charge + &' is uniformly distributed on
the ring.

Use symmetry to set up a single expression for the electric field at an arbitrary point along the X -axis due to the
ring of charge.
Provide the integrand of this integral as your answer, in terms of the given parameters.

Q
e.g. Integral: £ = [ dy, Response:

Q2 =» g =
¥ ¥
4y 2+
In order to find the electric field, one needs to evaluate an integral that adds up the contributions from each
infinitesimal piece
of the line, &5, from Dto 2 & -(3w).

—a

3w

v

. Correct

+0Q

Note: Use the letter 'k’ for the Coulomb constant,

471::30'



Your Answer: 1/6*k*Q/Pi/w/(x"2+9*w"2)"(3/2)*x*ihat

Response-Specific Grading

Companant i

Response L6 QIPuwi (02 4 W% 03020 ¥
Algebraic Tern Match
Suh-Toateal

Comment: Hutnber of Components

Sub-Total
Mo Eearranging

Total

X



Question 3: Score 5/5

A solid disc of radius 7# is centered at the origin in the ¥ — Z plane. A charge - & is uniformly distributed on the

disc.
Use symmetry to set up a single expression for the electric field at an arbitrary point along the X -axis due to the
ring of charge.
Use the fact that one can treat the disc as an infinite number of thin rings, and the fact that the electric field due to
a single thin
ring of radius & is:
d2x
—2er g
2
(x + &)
Provide the integrand of this integral as your answer, in terms of the given parameters.
i
- s o,
e.g. Integral: £ = [ L}r dy , Response: L}:
IR+ P
In order to find the electric field, one needs to evaluate an integral that adds up the contributions from each

infinitesimal ring that
makes up the disc, ¢#, from 0to 7& .

]

Tt

—
~

L 3

|
:
/\

Note: Use the letter 'k’ for the Coulomb constant, .
4?&20

v

Correct



Your Answer: -1/7*k*x"2*Q/b/(x"2+r"2)"(3/2)*ihat

Response-Specific Grading

-

Companant i
Response  -LITHee 2 Qibi( 2+ 023 (3(2)
Algebraic Tern Match 100.0%
Suh-Toateal = 100.0%%
Comment: " Wutnber of Components X 1
Sub-Total 100.%

Mo Eeatranging X 1.0
Total 100.5%



Assignment #4 - EMF, Resistance and Capacitance

Question 1: Score 1/1

; .
|

A
*— /\/\/\/ || -

Correct
A battery with internal voltage 2. 44 ¥ and terminal voltage {7. & ¥ has a current passing
through it in the direction indicated. If the internal resistance of the battery is & €4 £3, what is the

o

magnitude of the current?

Your Answer: 1.89*A
Response-Specific Grading

Cotrect value and significant figjures 100.0%

Comment: ) )
Dimensions are correct

Toterd = 100.0%

Question 2: Score 1/1

r 14

AANN— y

I
Correct

o

I 1

A
®

A battery with internal voltage {.J. 4 ¥ and internal resistance 5. 3/ £2has a current (1 42 A passing
through it in the direction indicated. What is the terminal voltage VAB of the battery?

Your Answer: 13.2*V

Response-Specific Grading
Cotrect value and significant imres 100.0%

Comment: ] ]
Ditnensions are correct

Tote = 100.0%%



Question 3: Score 1/1

r 14

I

A
o

ANAN—

A battery with internal voltage 2.7 ¥ and terminal voltage 7. &% ¥ has a current & 543 4 passing

through it in the direction indicated. What is the internal resistance ¥ of the battery?

Note: Enter &f for £,

Your Answer: 9.38*ohm

Response-Specific Grading

Cotrect value and sigmificant figures 100.0%%
Comment: ] ]
Ditnensions are correct

Toted = 100.0%%

Question 4: Score 1/1

Acurrent of % 21 4 is passed through a gold wire of length .75 m# | resulting in a potential difference of
2. I'6i mV between the two ends of the wire. If these measurements are made at room temperature,

what is the cross-sectional area of the wire?
(The resistivity of gold at room temperature is g = 2 44 % 10~ S.Q )

Your Answer: 7.02*107(-7)*m"2

Response-Specific Grading
Correct value and significant fiqures 100.0%

Comment: ] ]
Dumensions are correct

Totai = 100.0%%

o

v

Correct

v

Correct



Question 5: Score 1/1

A particular phone battery has a capacity of &. %% # 107 . If completely charging it from empty takes V

44§ rrin and draws an average current of #£3# A | what is the voltage applied across the terminals of
the battery? Correct

Your Answer: 24.8*V

Response-Specific Grading

Cotrect value and sigmificant figures 100.0%%
Comment:

Camensions are correct
Fatal = 100.0%%

Question 6: Score 1/1

The % Fline in a USB cable does not provide exactly 5 ¥, but fluctuates around this value. If , while V
charging an iPhone over a USB, one measures the power used to be Z. 3% ¥ and the current to be
3i%mA | whatis the actual voltage provided by the & ¥line? Correct

Your Answer: 4.61*V

Response-Specific Grading

Cotrect value and significant imres 100.0%
Comment:

Citmensions are correct
Fatal = 100.0%%

Question 7: Score 1/1

A spherical capacitor has 2. 32 .1 of energy stored inside when . 2(} = 0™ electrons are on the V

negative plate. Calculate the capacitance. Correct

Your Answer: 2.55*107(-7)*F

Response-Specific Grading
Correct value and sigmificant figures 100.0%

Comment: ) )
Dumensions are correct

Total = 100.0%%



Question 8: Score 1/1

A cylindrical capacitor of capacitance ¥.6& p has developed a potential difference of 4. 76 ¥ between “

the positive and negative surfaces. How many electrons are there on the negative surface? Correct

Your Answer: 1.06*10"14

Response-Specific Grading

Comment: " Correct value and sigmficant figures 100.0%:
Total = 100.0%%

Question 9: Score 1/1

A cylindrical capacitor has inner and outer radii as labelled in following diagram.

11.5 mm
3.56 mm
1
i i
+0r = 1 [ — -D

1 1

1 1

1 1

i i

Vo v
1 1

1 1

1 1 Correct
1 1

1 1

1 1

1 1

1 1

1 1

- J|' i. o
’ I'- - ‘l “
i I
Assuming that the surface charge densities are + [*and — L', calculate

the capacitance per unit length of the capacitor.

Your Answer: 4.74*107(-11)*F/m

Response-Specific Grading

Correct value and significant fiqures  100.0%
Comment:

Cimensions are correct
Fatal = 100.0%%



Question 10: Score 1/1

What is the capacitance of the following capacitor?

0.549 rmtn
f—

a7.8 o

Your Answer: 3.36*nF

Response-Specific Grading

Correct value and significant figures
Comment:

Cimensions are correct
Fotel

100. 0%

= 100.0%%

v

Correct



Assignment #5 - Circuit Elements and Kirchhoff's Laws

Question 1: Score 2/2
R3

VVV

| o

5 v

Correct

R1 R2

—AAM—AAN—

What is the total resistance of the circuit between 4 and & ?

Your Answer: 1/(1/(R1+R2)+1/R3)

Response-Specific Grading

Comment: " Algebraic Term Match  100.0%% "
Toted = 100.0%%



Question 2: Score 2/2
R3

[ S
LA

v

Correct

R1 R2

—AAM—AAN—

If BI=8§120, FE2=3300and &3 = 360 02, whatis the total resistance of the circuit between A and
o)

Your Answer: 27.4*ohm

Response-Specific Grading

. Correct value and significant fioures 100.0%
Comment:

Cimensions are correct
Fatal = 100.0%%



Question 3: Score 2/2

_
—

3
A I I 5V

Correct

C2
| | | |
|

What is the total capacitance of the circuit between 4 and & ?

Your Answer: 1/(1/C1+1/C2)+C3+C4

Response-Specific Grading

Comment: " Algebraic Term Match — 100.0% "
Toted = 100.0%%



Question 4: Score 2/2

_
—

Y
—_—
EE—]

[Py

b

) v

Correct

C'1 C2

fCI=227x 10 F C2=520%x 10" F 03=220% 10" °F

and CF =868 % 10 Ja , what is the total capacitance of the circuit between 4 and & ?

Your Answer: 1.20*10"(-4)*F

Response-Specific Grading

. Correct value and significant fiqures 100,094
Comment:

Citmensions are correct
Fatal = 100.0%%



Question 5: Score 4/4

Consider the following circuit where the symbols have their usual meaning. State your answers in terms
of the given variables and directions in the diagram.

V5 RS
|= < AAN —
| 15
R4
V3 R3
. s AN— B v
' 13
Correct
Rl
V3
e -

o

(a) Use Kirchhoff's current rule to write an equation for the algebraic sum of the currents flowing into

node B.

I5+I3+I2 = 0 (50%)

(b) Use Kirchhoff's voltage rule to write an equation for the algebraic sum of the potential differences in
the top loop of the circuit.

-V5+I5*R5-R3*I3+V3+I5*R4 = 0 (50%)

Comment:

1. Kirchhoff's current (or node) law states that the sum of all currents entering a node is equal to the sum of all currents leaving
the node.

2. Kirchhoff's voltage (or loop) law states that the sum of all voltage gains and drops around a closed loop is equal to zero.

3.  Remember that choosing one direction around a loop is important. It does not matter which direction you choose to follow,
but you must be consistent.

4. When following a loop: Passing through a battery is a positive if you are going from negative to positive terminal and a
negative if going from positive to negative.

5.  When following a loop: Passing through a resistor is dependant both on the direction you are following the loop and the

assumed direction of the current passing through the resistor. If you are following the loop in the same direction as the
current through the resistor, the resistor provides a negative term. If you are following the loop against the current, the
resistor provides a positive term.



Question 6: Score 4/4

Given the following circuit, calculate the currents i | iz and I3 | in w4 .

1.32% 726 Ohm
-
L AVAVAY,

196 Ohin

18,5V 267 Ohmn
[y - “
L AAVAY

Correct
814 Ohm

137V

ly

(@) 1 -14.2 (33%) mA

(b) {2 15.2 (33%) =4

(c) {7 -0.923 (33%) =4

Comment:

1. Kirchhoff's current (or node) law states that the sum of all currents entering a node is equal to the sum of all currents leaving
the node.

2. Kirchhoff's voltage (or loop) law states that the sum of all voltage gains and drops around a closed loop is equal to zero.

3. Remember that choosing one direction around a loop is important. It does not matter which direction you choose to follow,
but you must be consistent.

4. When following a loop: Passing through a battery is a positive if you are going from negative to positive terminal and a
negative if going from positive to negative.

5.  When following a loop: Passing through a resistor is dependant both on the direction you are following the loop and the

assumed direction of the current passing through the resistor. If you are following the loop in the same direction as the
current through the resistor, the resistor provides a negative term. If you are following the loop against the current, the
resistor provides a positive term.



Question 7: Score 4/4

Consider the following circuit where the symbols have their usual meaning. State your answers in terms
of the given variables and directions in the diagram.

W3
R3

B I C A A A D
14 I2

Ia A
E2
E4
s— AN NVN—<— v
13 H 15
Correct
Rl
I
=
G F
W1
(a) Use Kirchhoff's current rule to write an equation for the algebraic sum of the currents flowing into
node A.
I1+I4+I3 = 0 (50%)
(b) Use Kirchhoff's voltage rule to write an equation for the algebraic sum of the potential differences in
the ABCDEFGA loop of the circuit.
I4*R5-V3+I2*R3-I1*R1+V1 = 0 (50%)
Comment:
1. Kirchhoff's current (or node) law states that the sum of all currents entering a node is equal to the sum of all currents leaving
the node.

2. Kirchhoff's voltage (or loop) law states that the sum of all voltage gains and drops around a closed loop is equal to zero.

3.  Remember that choosing one direction around a loop is important. It does not matter which direction you choose to follow,
but you must be consistent.

4. When following a loop: Passing through a battery is a positive if you are going from negative to positive terminal and a
negative if going from positive to negative.

5.  When following a loop: Passing through a resistor is dependant both on the direction you are following the loop and the
assumed direction of the current passing through the resistor. If you are following the loop in the same direction as the
current through the resistor, the resistor provides a negative term. If you are following the loop against the current, the
resistor provides a positive term.



Assignment #6 - Cross Products and Magnetic Fields with Point Charges

Question 1: Score 2/2

Calculate 2k * -Ai .
Entry Notes: V

Vector components can be entered using it —i , jhat—jand khat—ik . Correct

Ensure that you explicitly enter the multiplication symbol * between terms.

Your Answer: -12*hat

Response-Specific Grading

Caompanent K

Respanse -12
Exactly correct walue 100.0%%
St Total = 100.0%%
Comment: Murnber of Components X 1
Sub-Total 100, %4
Mo Rearranging 1.0
Total 100, %4

Question 2: Score 1/1

Calculate -3i = -3i.

Entry Notes: “

Ly s Ly

Vector components can be entered using ikat—i , jhat—jand kthat—f . Correct
Ensure that you explicitly enter the multiplication symbol * between terms.

Your Answer: 0

Response-Specific Grading

comment:  w poactly correct value  100.0%

Toted = 100.0%



Question 3: Score 2/2

— n n . n n — —
Giventwo vectors A4 =-F-i +-f-jand B =-7-i + -3-jcalculate 4 # & .
Entry Notes:

LY ELY oy

Vector components can be entered using #kat—i , jhat—jand khat—k.
Ensure that you explicitly enter the multiplication symbol * between terms.

Your Answer: -4*khat

Response-Specific Grading

Component k
Respornse -4
Ezactly correct value 100.0%
Steh-Totel = 100.0%%
Comment: Nurnber of Components X 1
Sub-Total 100.%%

Mo Rearranging X 1.0

v

Correct



Question 4: Score 2/2
Given two vectors 4 =&-f + -J-jand § =-4-i+ 4-jcalculate & % 4 . p
Entry Notes:

LY ELY oy

Vector components can be entered using #kat—i , jhat—jand khat—k.
Ensure that you explicitly enter the multiplication symbol * between terms.

Correct

Your Answer: -28*khat

Response-Specific Grading

Component k
Respornse -28
Ezactly correct value 100.0%
Steh-Totel = 100.0%%
Comment: Nurnber of Components X 1
Sub-Total 100.%%

Mo Rearranging X 1.0



Question 5: Score 3/3
Given two vectors 4 =-F-i + -fi-j + -5k and F=7i+ 47+ fi-kcalculate 4 % 5 . ’
Entry Notes:

a L LY

Vector components can be entered using it —+i , jhat—=jand khat—ik .
Ensure that you explicitly enter the multiplication symbol * between terms.

Correct

Your Answer: -16*ihat-9*hat+14*khat

Response-Specific Grading

Componernd i

Respornse -16
Ezactly correct value 100.0%
Steh-Totel = 100.0%%

Mumber of Components X 1/3

Companent j
Respanse -9
Ezactly correct value 100.0%
Steh-Total = 100.0%%
Comment: Mumber of Components X 1/3
Companent k
Respanse + 14
Exactly correct walue 100.0%%
Steh=Total = 100.0%%

Mumber of Components 3 143

Sub-Total 100.0%%
Mo Rearranging 3 1.0
Total 100.0%%



Question 6: Score 3/3

.8 b a8 .8

Giventwo vectors 4 =7 + -f-j + -2k and B=1i +-5-j+ -5 kcalculate & % A .

Entry Notes:

a N

L8

LY

Vector components can be entered using it —+i , jhat—=jand khat—ik .

Ensure that you explicitly enter the multiplication symbol * between terms.

Your Answer: 5*hat-33*jhat+34*khat

Response-Specific Grading

Componernd i
Respornse 5
Ezactly correct value
Steh-Totel =
Mumber of Components X
Companent }
Respanse -33
Exactly correct value
Steh-Total =
Comment: Mumber of Components X
Companent k
Respanse —+ 34

Exactly correct walue
S1eh-Toatal =

Mumber of Components 3

Sub-Total
Mo Rearranging 3
Total

100.0%%
100.0%%
1/3

100. 0%
100. 0%
/3

100. 0%
100. 0%
1/3

100. 0%
1.0
100. 0%

v

Correct



Question 7: Score 2/2

o

A charge -{. 16 % 107cis travelling with velocity v = 7.42 x 10°2; |
5

What is the magnetic field at a point r=-7.00cm . from the location of the charge? “

Entry Notes: Correct

Ly s Ly

Vector components can be entered using ikt —=i , jhat—jand kthat—k.
Ensure that you explicitly enter the multiplication symbol * between terms.

Your Answer: 1.71*107(-3)*N*khat

Response-Specific Grading

-

Componant k

Response L71¥10%-30*% N
Cotrect value and significant figures 100.0%
Dinensions are cotrect
Sich-Totel = 100.0%

Mutnber of Components X |

Comment:

Sub-Total 100.%%
Mo Reatranging X 1.0
Tuotal 100.%%



Question 8: Score 2/2

Acharge %54 x 109¢s travelling with velocity v :i:[-af. 09) i + (-3.53)7) % it
5

o

What is the magnetic field at a point 7 =\(-& [4)-i + (-2.17)-7 )em from the location of the charge?
Entry Notes:

Ly s Ly

Vector components can be entered using ikt —=i , jhat—jand kthat—k.
Ensure that you explicitly enter the multiplication symbol * between terms.

Your Answer: -6.38*107(-9)*N*khat

Response-Specific Grading

-

Componant k

Response -6 3BF10°-00F N
Cotrect value and significant figures 100.0%
Dinensions are cotrect
Sich-Totel = 100.0%

Mutnber of Components X |

Comment:

Sub-Total 100.%%
Mo Reatranging X 1.0
Tuotal 100.%%

v

Correct



Question 9: Score 3/3

Acharge -7.16 % 1071 is travelling with velocity 3 =((-8)-3 + (4.37) 7 + (3.65) &) x 10° ™.
5

What is the magnetic field at a point 7 =\({1.7)-i + (7.15)j + (7. Eﬁj-k)cm from the location of the charge?

Entry Notes:

o s

o

Vector components can be entered using ikat—+i , jhat—jand kthat—k.

Ensure that you explicitly enter the multiplication symbol * between terms.

Your Answer: -4.74*10°(-11)*N*ihat-3.97*10°(-10)*N*jhat+3.71*107(-10)*N*khat

Comment:

Response-Specific Grading

Componernd
Respornse

i
4 TAFLOM-11)*1
Correct value and sigmificant fgures
Dimensions are correct
Steh-Totel

Mumber of Components

100.0%%

100.0%%
1/3

3 9TF10°-10)*N
Correct value and significant figures
Dimensions are correct
Steh-Total

Mumber of Components

100. 0%

100. 0%
/3

Companent
Respanse

+ 3. 71RO 10)* N
Correct value and significant fiqures
Dinensions are correct
Steh=Total

Mumhber of Components

100. 0%

100. 0%
1/3

Sub-Total

Total

Mo Featrranging

100. 0%
1.0
100. 0%

v

Correct



Question 10: Score 2/2

A charge of -2. 3 Z'is moving with velocity v =\58394-197 -:r'\)m ! & through a magnetic field

B =[-1.2] T)-k . What s the force acting on the charge due to the magnetic field? V

Entry Notes: Correct
LY ELY LY

Vector components can be entered using #kat—i , jhat—jand khat—k.
Ensure that you explicitly enter the multiplication symbol * between terms.

Your Answer: -1.99*10*N*ihat-5.90*10*N*jhat

Response-Specific Grading

Companent i
Response -1.99% 0%
Correct value and significant fiqures 100.0%%
Dinensions are correct
St Total = 100.0%%
Mumber of Components 112

comment:  pesponse -5 90%10%N

Correct value and significant fiqures 100.0%%

Dinensions are correct

Steh=Total = 100.0%%
Mumber of Components 3 112

Sub-Total 100.%%
Mo Rearranging 3 1.0
Total 100.%%



Question 11: Score 3/3

A charge of -3 7%+ C'is moving with velocity v = (2_ i+ 82545 ?5-k)m {'& through

o o

amagnetic field B = (-6 071 + -7 92 j-581 k) T.

What is the force acting on the charge due to the magnetic field?

Your Answer: -212 *N*ihat+146.*N*jhat+55.0*N*khat

Comment:

Response-Specific Grading

Companeni
Response

-

i
-212 %M
Cotrect value and significant figures
Dinensions are cotrect
Sieh- Toterl

Mutnber of Components

100.0%

100.0%
1/3

+ 146 %N
Correct value and sigmificant fgures
Dimensions are correct
Sieh- Toterl

Mumber of Components

+55.0*H
Correct value and sigmificant fgures
Dimensions are correct
Steh-Totel

Mumber of Components

100.0%%

100.0%%
1/3

Mo Rearranging

100.0%%
1.0
100.0%%

v

Correct



Assignment #7 - Magnetic Fields with Wires, Charges in EM Fields

Question 1: Score 3/3

A charge of & - is moving with velocity v = (—5. o0+ -4.52-

—

B =[-535T)-k and an electric field g = [

the magnetic field?

Entry Notes:

Es

&7V L
b

o s

_:.'Dm i £ through a magnetic field

|-k . What is the force acting on the charge due to
s

o

Vector components can be entered using i —i | jhat—jand khat—ik .
Ensure that you explicitly enter the multiplication symbol * between terms.

Your Answer: 279.*N*ihat-299.*N*jhat-69.7*N*khat

Comment:

Response-Specific Grading

Cormipanerit
Hesponse

i
279 FN
Correct value and significant figures
Dimensions are correct
Sl Total

Mutnber of Components

100.0%%

= 100.0%
X /3

-299 *H
Correct value and significant figures
Dimensions are correct
Sl Total

Mutnber of Components

100.0%

= 100.0%
X /3

69 T¥
Cotrect value and significant figures
Dimensions are correct
St Total

Mumber of Components

100. 0%

= 100.0%
X 13

Mo Rearranging

100. 0%

X 1.0

100.0%%

v

Correct



Question 2: Score 2/2

A velocity selector is set up as in the diagram with uniform electric and magnetic fields. If the magnetic
field is directed as shown, in what direction must the electric field point so that a charged particle of a
particular velocity can pass through undeflected?

~

Yy
. Correct
E
K 7
Z
- z (100%)
Comment:
Question 3: Score 3/3
A current of 7. i3 m 4 is travelling with through a wire of displacement { =-£. & e i . If the region
has a uniform magnetic field of & =-3.72 Tk , what is the force on the wires? V
Entry Notes:
" n n Correct

Vector components can be entered using ikat—1 , jhat—jand khat—k .
Ensure that you explicitly enter the multiplication symbol * between terms.

Your Answer: -1.76*107(-3)*N*jhat

Response-Specific Grading

Cormpaneni }
Respornse SL76* 105N
Correct value and sigmificant Agures 100.0%
Dimnensions are correct
" Such-Total = 100.0% -

Comment: Mumber of Components X 1

Sub-Total 100.%%

Total 100.%%



Question 4: Score 2/2

Four current carrying wires are arranged as seen in the diagram, where the arrows indicate the direction of current
flow.

The wires are each separated by a distance &. &3 ## . Calculate the magnetic field vector at the center point,
given the following information:

[=6994, [;=4164  1,=905Aand [;=9294.
i

[

v

Correct

A B
Entry Notes:

s o o
Vector components can be entered using % —* xfat | ¥ —+ Ykt and Z—+Zhat |
Ensure that you explicitly enter the multiplication symbol * between terms.

Your Answer: -3.26*10°(-4)*zhat*T

Response-Specific Grading

Cammpanent k

Response W3 26%100-40%T
Correct value and significant fiqures 100.0%%
Dinensions are correct
St Total = 100.0%%

C t:
ommen Mumber of Components 1

Sub-Total 100.%%

Total 100.%%



Question 5: Score 2/2

Four current carrying wires are arranged as seen in the diagram, where the arrows indicate the direction of current
flow.

The wires are each separated by a distance W . Calculate the magnetic field vector at the center point, given the
following information:
IA=II, IB=5I, Ic=8fand ID=3I.

Y

)

v

Correct

A B
Entry Notes:

s o o
Vector components can be entered using X—+ xhat | y— yhat and z— zhat .
Ensure that you explicitly enter the multiplication symbol * between terms.

Enter your response in terms of the given parameters and Ho entering & instead of M

Your Answer: 17**u*zhat/Pi/w

Response-Specific Grading

Camponert k
Response I7*T*uPiiwr
Algebraic Term Match 100.0%%
Sub-Total = 100.0%
Comment: Mumber of Components 3 1
Sub-Total 100.%%

Total 100.5%%



Question 6: Score 3/3

The wires A and E are both carrying a current # £ in the directions indicated in the diagram. In

terms of the given parameters, provide an equation for the magnetic field at any point on the X — axis.

3c

X I ) “
. 3 T

Correct
3c

i

Entry Notes:

F.u o o
Vector components can be entered using % —* X%t | y—yhat and z— zhat
Ensure that you explicitly enter the multiplication symbol * between terms.

Enter your response in terms of the given parameters and _u,o , entering ¥ instead of ,u,o .

Your Answer: 9*I*xhat*u/Pi/(x"2+9*c"2)*c

Response-Specific Grading

Campanant i
| Response FEFWPY (M + 95 *e i
Algebraic Term Match 100.0%%
Suh-Fotal = 100.0%
Comment: Nutmnber of Components X 1
Suh-Total 100.%%

Mo Rearranging 3 1.0
Total 100.%%



Question 7: Score 5/5

The wires A4 , I are carrying a current 3 £ and C'is carrying current > £ | each in the
directions indicated in the diagram. In terms of the given parameters, provide a vector expression for

the force per unit length exerted by & and & on 7, for £ placed at any point on the X — axis.

y

4d
hid (@ A ' /
Correct
44
15}
®

Entry Notes:

ELN s s
Vector components can be entered using %—* X%t | y—+yhat and z— zhat
Ensure that you explicitly enter the multiplication symbol * between terms.

Enter your response in terms of the given parameters and _u,o , entering ¢ instead of ,u,ﬂ .

Your Answer: -15*xhat*u/Pi/(x"2+16*d"2)*x

Response-Specific Grading

Campaonent i
w Response LSRR+ 16%d" 0 % "
Algebraic Term Watch 100.0%%
Sub-Total = 100.0%%
Comment: Nutnber of Components X 1
Sub-Total 100.%%

Mo Rearranging 1.0



Assignment #8 - EM Waves, Diffraction and Interference

Question 1: Score 2/2

Your response Correct response
Consider the following electromagnetic wave, in Consider the following electromagnetic wave, in
dimensionless units: dimensionless units:
By f)= + {-cos(Pmy- 9mt)z Bly.f)= + {-cos(9my- 9mt)z
Identify the following: Identify the following:
Direction of propagation -(;3;0/) Direction of propagation +y
0 Magnetic field directionat 2 =7, ¥ =7 -z
Magnetic field direction at § =, -z Electric field directi =7 y=7 -
y=7 (33%) ectric field direction at . ¥
L i i _ _ -X
Electric field directionat ¢ =7, ¥y =7 33%)

Comment:

Question 2: Score 2/2

. . . . . I .
A particular electromagnetic wave has a maximum magnetic field amplitude of . %3 % 10°"F what is
the maximum electric field amplitude?

Your Answer:  2.08*107(19)*N/C
Correct Answer: .208e20*N/C

Response-Specific Grading
. Cotrrect value and significant figures 100.0%

Comment: ] ]
Dumensions are correct

Totai = 100.0%%

Question 3: Score 2/2

Your response Correct response

Consider the following electromagnetic wave: Consider the following electromagnetic wave:

i

—_— L -
Bz, =436 x mﬁf’}-cns[[z. 715234 % 10° m‘fJ Bz, f=(- 436 1nﬁf’]-cns[[z. 715234 % 10

Identify the following: Identify the following:

Direction of propagation -z (33%) Direction of propagation

Magnetic field directionat t =0, z=0 -x(33%) Magnetic field direction at }=0, z=1
Electric field directionat t =0, z=0 -y (33%) Electric field directionat ¢ =10, z=10

Comment:

v

Correct

v

Correct

2 Frod

3

)

v

Correc
t



Question 4: Score 2/2

Two sources, <4 and &< output monochromatic electromagnetic waves, in phase, at Two sources,
wavelength S and 52
41 cm | If the major grid divisions are & 32 # apart, at which point will constructive output _
interference monochromatlp
be observed? electroma}gnetl
¢ waves, in
phase, at
wavelength

didcm If

A the major grid
divisions are

£ 32m apart,
at which point
will constructive

interference
be observed?

[y
b

D

v

Correct

ol

T2

)

D (100%)



Question 5: Score 2/2

The centres of the two slits in the diagram are separated by a distance of o = 0 508 mm | If the coherent

light incident on the slits is of wavelength €3F s | at what distance above and below -~ would
one find the order-1 bright fringes on the screen?

» 353 m .

Your Answer: 2.99*mm
Correct Answer: .299*cm

Response-Specific Grading
Correct value and significant figures 100.0%

Comment: ) )
Dimensions are correct

Total = 100.0%%

v

Correct



Question 6: Score 2/2

The centres of the two slits in the diagram are separated by a distance of o =0 534 mm . If the coherent

light incident on the slits is of wavelength &4 7% | at what distance above and below -~ would
one find the order-2 dark fringes on the screen?

I 6.26 m o

Your Answer: 5.47*mm
Correct Answer: .547*cm

Response-Specific Grading
Correct value and significant figures 100.0%

Comment: ) )
Dimensions are correct

Total = 100.0%%

v

Correct



Question 7: Score 2/2

The slitin the diagram is of width & = (* 646 pm |, with X=#-d . A beam of monochromatic light of

wavelength 32 ## passes through the slit at normal incidence. What order of bright fringes are

observed at an angle 2% 3" above and below F 2

- X -

Your Answer: 1
Correct Answer: 1.00

Response-Specific Grading

Comment: Ezactly correct walue  100.0%% "

Total = 100.0%%

v

Correct



Question 8: Score 2/2

The slit in the diagram is of width & = & 704 m# . If the light incident on the slit is of wavelength G%.5 7 |
at what distance above and below .~ would one find the order-2 dark fringes on the screen?
I 2.95m 1

v

Correct

Your Answer: 1.77*cm
Correct Answer: 1.77*cm

Response-Specific Grading
Correct value and significant fiqures  100.0%

Comment: ] ]
Dumensions are correct

Totai = 100.0%%



Question 9: Score 2/2

The narrow slits of a diffraction grating are separated by a distance of & = & (/¢ H#and Xzd A
beam of monochromatic light passes through the grating at normal incidence. If the order-3 bright

fringes are visible at 4. 52°  what is the wavelength of the light?

» X g

v

Correct

Your Answer: 238*nm
Correct Answer: 238.*nm

Response-Specific Grading

Cotrect value and significant figures 100.0%%
Comment:

Camensions are correct

Toted = 100.0%%



Question 10: Score 2/2

The narrow slits of a diffraction grating are separated by a distance of & = 3. (/4 H#, with Xzd A

beam of monochromatic light of wavelength € 7 ##% passes through the grating at normal

incidence. What order of dark fringes are observed at an angle { . 7° above and below F ?

» X o

v

Correct

Your Answer: 5
Correct Answer: 5.00

Response-Specific Grading

Comment: Ezactly correct walue  100.0%% "

Total = 100.0%%



