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- Moodle links

ﬁ Office hours

Not available unless:
s Itis on or after 28 February 2021
e« Ttis before end of 17 June 2021

E, PHYS 272 - Syllabus

iﬁ PHYS 272 - Online material link

28 February - 6 March
Week 1

.ﬁ PHYS 272 - Online material link

@ Class PHYS272 (0g/010) - Dr. Tariq AlZoubi- 2 March. - 12:45 pm to 14:00 pm (+ 30 minutes office hours)

Not available unless:
e Itis after 2 March 2021, 12:35 PM
e Ttis before 2 March 2021, 2:30 PM

@ Class PHYS272 (0Og/010) - Dr. Tariq AlZoubi- 4 March. - 12:45 pm to 14:00 pm (+ 30 minutes office hours)

Not available unless:
e Itis after 4 March 2021, 12:35 PM
s Itis before 4 March 2021, 2:30 PM

@ Lab PHYS272 (Og) - Mr. Mario Hoxha - 28 Feb - 12:00 am to 1:39 pm ( +30 minutes office hours)

Hidden from students

@ Lab PHYS272 (010) - Mr. Mario Hoxha - 1 Mar - 4:15 pm to 5:54 pm ( +30 minutes office hours)

Hidden from students
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2. Assessments & grade distribution

Category Assessment Name Weight

attendance 5%
ICA 1 (individual)
ICA 2 (individual)
Lab 1 (individual) 7 %

10 % each

In Class Assignment

Lab 2 ( individual ) 7 %
Lab 3 ( individual ) 7 %
Labs ——
Lab 4 ( individual ) 7 %
Lab 5 ( individual ) 5%
Lab 6 ( individual ) 7 %
P iz 1 (individual
pop Qui op Quiz 1 (indvidual 2.5% cach
Pop Quiz 2 (individual)
Class Assignment Assignment (individual) 10 %
Final Assessment Final (individual) 20 %

Total 100%
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PHYS 272

Course Introduction and Math Review
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Chap.0 Course Introduction and Math Review

e Any branch of physics (mechanics, electromagnetism, optics,
thermodynamics, etc.) is described in terms of a number of laws or

principles.

* |In PHYS 172, you studied mechanics. Mechanics is based on several
laws e.g. Newton’s first law, Newton’s second law (or Momentum
Principle), Newton’s third law, Newton’s law for gravitation, and the

Energy Principle.
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Chap.0 Course Introduction and Math Review

* In PHYS 272, you will

study Electromagnetism.

Electromagnetism is Charles-Augustin Johann Carl
de Coulomb Friedrich Gauss

' - 1777 - 1855
mainly based on 5 laws: 1736 - 1806

Coulomb’s law, Biot-
Savart law, Gauss’s law,

Ampere’s law and

André-Marie

Faraday’s Law.

. Michael Faraday
AE 1791 - 1867
1775 - 1836
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Chap.0 Course Introduction and Math Review

* |In this course, you will understand how charged particles (or

systems) interact.
 You will also understand the concepts of electric field, electric
force, magnetic field, and magnetic force and learn how to

calculate these quantities using more than one method.

* The math required for this course is: elementary vector calculus +

rare use of simple derivatives and integrations.
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Chap.0 Course Introduction and Math Review

« Determine the unit vector for B = (3,—1.5,2) m.

B=|B|=x2+y2+22=/32+ (-15)2+22 =/1525 =39 m

I <3'—31(-95'2> =(0.77,-0.38,0.51)

B

% | W)

* (Calculate the scalar product of the two vectors A= (—2,0,1) N and B = (3,—1.5,2) m.

A.B=AB,+AB,+A,B,=(~-2)*3+0%(=15)+1*2=—4N.m

Determine the angle between them.

-

A.B = |/T| * |§| * cos(6)

|A] = Jx2+y2 +22 = [(=2)2+02 + 12 =5 =2.24 N

|B| = \/x2 + y2 + 22 = /32 + (=1.5)2+22 = V1525 = 3.9 m

== 0457 96 =cos 1(-0.457) = 117.2°
B| 2.24%3.9
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Chap.0 Course Introduction and Math Review

The following vectors all have length 5m. Write them as vectors.

A
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Chap.0 Course Introduction and Math Review

The following vectors all have length 5m. Write them as vectors. 1ty
A=
B
E’ I8 37° A
300
<
60° 450

ol
|
O

>}
|




Chap.0 Course Introduction and Math Review

Aisat(3,2,0) m fk( ;{B
e From Ato B, calculate AV = E. Al BFS at (5,2, 0) m
ANl=T-T,=(,20-@3 20  CsatE-20m o
=(2,0,0)m E= (0, - 400, 0) N/C
AV=EA=0x2+(—400)*0+0x0=0V X

* From B to C, calculate AV = E.Al
Al =1 —1; = (5, -2,0) — (5, 2,0)
= (0; - 41 O) m

AV=E').AT=O*O+(—400)*(—4)+O*O=16OOV
* From AtoC, calculate AV = E.Al
Al =1 —I; = (5, -2,0) — (3, 2,0)

=(2, -4,00m

AV =E.Al =02+ (—400) * (—4) + 0% 0 = 1600 V
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Chap.0 Math Review

* The cross product of two vectors A and B is a vector and can be calculated using the rule

i j k
AxB=|A, A, A,|=(A,B,—A,B,, A,B,—AB,, A,B,—A,B,)
B, B, B,

* Note also that |71) X §| = |X| |§| sin(0)

e Calculate AX B if A =(—2,0,1)and B = (3,—1.5,2).

~

]t T Kk
AXB=|-2 0 1
3 -15 2

=(0*x2—1%(—15), 1*3—-(—2)*2, (—2)*(—1.5)—0*3)
=(0+15 3+4 3—0)=(1.5, 7, 3)
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Chap.0 Course Introduction and Math Review

uxv
The direction of U X V : Right-hand rule 4




Chap.0 Math Review

Example

Given the vectors E = (0,10, 0) (N/C), B = (0,0, —5) (T) and & = (0, 2, 0) (m/s).

Given the scalar ¢ = 1.6 x 1071, Calculate the vector

-

F=qB3XB+qE=q(#xB+E)

k
0]=(2x(=5)—0%0,0x0—-0x(=5),0%x0 —2=*0)

[ )
<}
X
ol
[l
O O =~
SN~

-5
=(=10—-0, 0—0, 0 —0) = (—10, 0, 0) (T.m/s)

« UXB+E=(-10, 0, 0)+ (0, 10, 0) = (—10, 10, 0)

« F=q(@#XxB+E)=16x10"1%(-10, 10, 0) = (-1.6 x 10718,1.6 x 1018
0) (V)
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Chap.0 Math Review

* In this course, some integrals will be evaluated on a

/ =R0
circular path.
/
 For a circle, the length of an arc is related to the
0
facing angle and the radius via the simple relation R

l = RO
* For a very small arc (infinitesimal), the relation is

written as

dl = Rd0

Example: The perimeter L of a circle can be calculated

using integrations as follows

[_max 2T 2T
L=f dlzf Rd6 =R df = 2nR
l 0

_min 0
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Chap.0 Math Review

opp

adj

The sides of the right triangle are:

- The side opposite to the acute angle 6
- The side adjacent to the acute angle 6
- The hypotenuse of the right triangle.

Remember that:  hyp? = opp? + ad;?




Chap.0 Math Review

opp

adj

The basic trigonometric functions are:

sin@ = LED COS 6?a:ﬂ ta%%l =
hyp hyp adj
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Chap.0 Math Review

Find the missing side
283 m

] 24°
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Chap.0 Math Review

Find the missing side
283 m

] 24°

sin(24°):2—2;3

X = 283sin(24° ) =115.11m
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Chap.0 Math Review

Find the missing angle ©

17.2
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Chap.0 Math Review

Find the missing angle ©

17.2

tan @ = % =191

6 = tan*(1.91) = 62.36°
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