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Essential Physics II

 英語で物理学の
エッセンス II

Lecture 1:   28-09-15



Course Basics



Instructor:

Elizabeth Tasker tasker@astro1.sci.hokudai.ac.jp

時間　Times:

Monday 4:30 - 6 pm (Students are expected to
  attend all classes)

Course Basics

Problems? 

Email me and we can arrange a time to meet!

T.A.:

Keitaro JIN jin@astro1.sci.hokudai.ac.jp



Course Basics

http://astro3.sci.hokudai.ac.jp/~tasker/teaching/ep2

Class website

Lecture slides

News

Check regularly!



Course Basics

教科書　Textbook:

“Essential University Physics”
  Richard Wolfson / Pearson

ISBN: 978-0321714381

Volume 1 & 2

new edition

old edition

very important!



Grades

Course Assessment



Homework                          40 %

Attendance / clickers            20 %

Final test                              40 %

Total 100 % 

(Essay = 5%)

Course Assessment

Pass > 60 % 



Homework:

Weekly problem set on the ‘Mastering Physics’ webpage

Short (3-5 sentences) summary of science article. 
~3 in semester

250 word essay on a science article.
Due January 18th 2016

Due Monday 4:30 pm every week.

Due Monday 4:30 pm 1 week later.

Course Assessment

35%

5%



code

http://www.masteringphysics.com

Course ID:   EP22015TASKER

Student ID:   Hokudai Student ID

All homework 
assessments will 

be here!

Course Basics



Example homework:

Course Basics



Homework:

Weekly problem set on the ‘Mastering Physics’ webpage

Short (3-5 sentences) summary of science article. 
~3 in semester

250 word essay on a science article.
Due January 19th 2015

Due Monday 4:30 pm every week.

Due Monday 4:30 pm 1 week later.

Course Assessment

35%

5%



Course Basics
250 word essay Read a physics article 

(in English) on a topic that 
interests you

This can be one we have 
covered in class, or a new one.

Describe its main points in 
250 words.

Hand in BOTH essay and article

Use your own words



Homework                          40 %

Attendance / clickers            20 %

Final test                              40 %

Total 100 % 

(Essay = 5%)

Course Assessment

Pass > 60 % 



clicker > 60 %

< 3 lectures missed

+

full 20 %
for ‘Attendance/clickers’ 

Course Assessment
Clickers

…. except….!



Course Assessment

Zzzzzzz Please
do not
sleep 

in class!

If you sleep, you will be 
considered absent

3+ absences = fail



Homework                          40 %

Attendance / clickers            20 %

Final test                              40 %

Total 100 % 

(Essay = 5%)

Course Assessment

Pass > 60 % 



Course Assessment
Final exam:

10 multiple choice questions (A)

(B)

(C)

(D)

.....

.....

.....

.....

calculator and dictionary OK!



Course Assessment

Relative marking

A B C D A B C D

Absolute marking
Fixed % = A

Every student CAN get an  A

but....

A B C D

Every student CAN get a D



Online Homework

How to do the ‘Mastering Physics’ 
homework



Online Homework
Homework: http://www.masteringphysics.com

1 assignment / week

All homework 
assessments will 

be here!



Online Homework



Online Homework



Online Homework



Online Homework



email

choose 
password

Online Homework



Online Homework

Use email that 
you check!

Sometimes, I may 
contact you on this 
email.

name

email



Online Homework

Japan
Other

Hokkaido 
 University

name

email



Security question

e.g. What town was I born in?

Mother’s maiden (family name before marriage) name?

your answer

Online Homework

(if you lose password)



Online Homework



Join course:

Course ID:   EP22015TASKER

Online Homework



Student ID:   Hokudai Student ID
e.g. 02122000

Online Homework



CONGRATULATIONS!

You are registered with masteringphysics.com

Online Homework



All homework 
assessments will 

be here!

Online Homework



email

password

Online Homework

All homework 
assessments will 

be here!



news

Online Homework



news

Online Homework



Homework

Online Homework



This week’s homework

Online Homework

Due date 

(2 weeks because 
textbook purchase 
needed)



Questions

Online Homework



e.g. Question

Online Homework



How to send an email….

Confused?

How do I do the online homework?

I don’t understand your example.

What is ‘homework’?

… email me!



How to send an email….

Dear Professor Tasker,

I am sorry, but I could not do question 6b of 
the homework.

This is because I did not understand ‘conductors’ 
in the last lecture



How to send an email….

Dear Professor Tasker,

I am sorry, but I could not do question 6b of 
the homework.

This is because I did not understand ‘conductors’ 
in the last lecture

I did not understand the question.



How to send an email….

Dear Professor Tasker,

I am sorry, but I could not do question 6b of 
the homework.

This is because I did not understand ‘conductors’ 
in the last lecture

I did not understand the question.

I have forgotten how to use a 
calculator



How to send an email….

Dear Professor Tasker,

I am sorry, but I could not do question 6b of 
the homework.

This is because I did not understand ‘conductors’ 
in the last lecture

Thank you,

Kosuke Fujii

(student ID: 02153673)



Last semester, we covered the physics of motion:



You walk into a restaurant:

Someone drops a cup

Legs swing under table

Physical pendulum

Waiter with a tray

Equilibrium

A cup overflows

Buoyancy 

Pushing a table

Friction

A food fight breaks out

Projectiles

Collisions

Motion in 1D

PE       KE



But... sometimes we stand still....

And physics still happens



Essential Physics II

Part 1: Thermodynamics

movementheat

What is heat & temperature?

What happens when water changes to ice?

How is it transferred (moved)?

What laws control heat energy?



Essential Physics II

& Magnetism

Part 2: Electricity 

Gauss’s Law 
for electricity

Gauss’s Law 
for magnetism

Faraday’s Law
Ampere’s Law

Maxwell’s equations
for electromagnetism



Part 3: Modern Physics 

Wave particle duality

Essential Physics II



Quantum mechanics

Part 3: Modern Physics 

Wave particle duality

Particle physics

Essential Physics II



Maths Revision



Maths Quiz

Which equation gives the slope of 
a line drawn between the two 
points marked in the figure?

m =
F (a) + F (b)

a+ b
m =

a

b(a) 

(b) 

(c) 

(d) 
m =

F (b)� F (a)

b� a
m =

F (a)� F (b)

b� a



Maths Quiz

m =
F (a) + F (b)

a+ b
m =

a

b(a) 

(b) 

(c) 

(d) 
m =

F (b)� F (a)

b� a
m =

F (a)� F (b)

b� a

gradient, m:

gradient is negative

m =
�y

�x

�y
�x

�y = F (b)� F (a)

�x = b� a



Maths Quiz

As points get closer:

average gradient (slope)

instantaneous gradient 
(differential)

m =
�y

�x

= lim
�x!0

�y

�x

=
dy

dx



Maths Quiz

(a) (b) (c) (d) 

Which is a plot of the gradient?

(a) (b) 

(c) (d) 



Maths Quiz

Negative gradient

Increases (it is negative, so a 
shallower gradient becomes 
more positive)

Becomes 0

Increases more

Therefore, gradient is steadily increasing



Maths Quiz

Negative gradient

Increases (it is negative, so a 
shallower gradient becomes 
more positive)

Becomes 0

Increases more

Therefore, gradient is steadily increasing

(a) (b) 

(c) (d) 



Maths Quiz

Which is a plot of the gradient?

(a) (b) 

(c) (d) 

(a) (b) (c) (d) 



Maths Quiz

Gradient is positive and 
decreasing.

Gradient is negative and 
decreasing.

Gradient is negative and 
increasing.

Gradient is positive and 
increasing

Gradient is 0 at ⇡/2

Gradient is 0 at 3⇡/2



Maths Quiz

Gradient is positive and 
decreasing.

Gradient is 0 at

Gradient is negative and 
decreasing.

Gradient is negative and 
increasing.

Gradient is 0 at

Gradient is positive and 
increasing

⇡/2

3⇡/2

(a) (b) 

(c) (d) 



Maths Quiz

Find the gradient of the curve at

(a) 

(b) 

(c) 

(d) not possible

y = 4x2 + 2x+ 7

dy

dx

= 8x+ 2

26

21

x = 3

= 8 (3) + 2

49



Maths Quiz

Find the gradient of the curve at

(a) 

(b) 

(c) 

(d) not possible

y = sinx+ 3x+ 5

x = ⇡/2

3

2.55

rad.

8

dy

dx

= cosx+ 3

= cos

⇣⇡
2

⌘
+ 3

= 0 + 3



Maths Quiz

y =
p

x

3 � x� 2

x = 2
Find the gradient of the curve at

(a) 

(b) 

(c) 

(d) 

11

11/4

p
11/22

not possible

dy

dx

=
1

2

�
x

3 � x� 2
��1/2

(3x2 � 1)

=
3x2 � 1

2
p
x

3 � x� 2

=
12� 1

2
p
8� 2� 2

=
11

2
p
4

=
11

4



Maths Quiz

Which is the indefinite integral of            ?

(a) 

(b) 

(c) 

(d) 

x

2 + 7

Z
(x2 + 7)dx = 2x+ c

Z
(x2 + 7)dx =

1

2
x

3 + 7x

Z
(x2 + 7)dx = x

3 + 7x

Z
(x2 + 7)dx =

1

3
x

3 + 7x+ c

Z
x

n
dx =

1

n+ 1
x

n+1



Maths Quiz

Compute the following integral

(a) 

(b) 

(c) 

(d) 

y =

Z ⇡

0
(cosx)dx

1

-1

0
⇡

� sinx

1

0

⇡(e) 

�2

y = sin⇡ � sin 0

= 0



Vectors 
Scalars have magnitude 

Vectors have magnitude and direction



Vectors Quiz

Which of the following is a scaler?

(a) 

(b) 

(c) 

Acceleration

Velocity

Mass

(d) Force

(e) Momentum



Vectors Quiz

Which of the following is a vector?

(a) 

(b) 

(c) 

(d) 

Length

Speed

Density

Age

(e) Displacement



Vectors Quiz

Vectors    ,       and     have the same magnitude.Ā B̄ C̄

Which of the following equals zero?

C̄

B̄

Ā

(a) 

(b) 

(c) 

(d) 

Ā� B̄

B̄ � Ā

Ā� C̄

C̄ � B̄

(e) (a) and (b) are both right



Vectors Quiz

Vectors     and     have the same magnitude.X̄ Ȳ

Which is            ?X̄ + Ȳ

C̄

B̄

Ā

X̄

Ȳ D̄

Ē

(A) 

(B) 

(C) 

(D) 

(E) 



Vectors 
Vector components:

✓

r̄
r
x

= |r̄| cos ✓

ry = |r̄| sin ✓

r̄ = r
x

ī+ r
y

j̄ r
x

ry

x

y



Vectors Quiz

x

y

Ā

A
x

Ay

A
x

Ayand

(a) 

(b) 

(c) 

(d) 

(e) 

5
p
2/2

5
p
100

5
p
2

5
p
3

both have magnitudes of 5.

What is the 
magnitude of      ?Ā

Ā = A
x

î+A
y

ĵ

|A| =
q

A2
x

+A2
y

=
p
25 + 25 =

p
25(2) = 5

p
2



Vectors 
Vector components can be used to add vectors.

x

y

Ā

x

y

B̄

C
x

= A
x

+B
x

Cy = Ay +By

C̄

C̄ = Ā+ B̄

A
x

B
x

ByAy

= C
x

î+ C
y

ĵ



Vectors Quiz

A
x

= 3 Ay = 4

B
x

= 5 By = 3
C̄ = Ā� B̄

|C̄| =
p
5

|C̄| = �1

|C̄| = �0.83

|C̄| = 0.83

What is the magnitude of the vector C?

(a) 

(b) 

(c) 

(d) 

C
x

= A
x

�B
x

= 3� 5 = �2

Cy = Ay �By

= 4� 3 = 1

|C| =
q
C2

x

+ C2
y

=
p
4 + 1 =

p
5



Vectors 
Scalar product (dot product) of 2 vectors:

¯A · ¯B = | ¯A|| ¯B| cos ✓

✓

Ā

B̄
| ¯A| cos ✓

= A
x

B
x

+A
y

B
y

+A
z

B
z

W =

¯F · ¯d = | ¯F || ¯d| cos ✓
e.g.



Vectors Quiz

What is           ?C̄ · D̄

(a) 

(b) 

(c) 

(d) 

(120m

2
) cos 78.0�

(120m2) sin 78.0�

(120m

2
) cos 62.0�

(120m2) sin 62.0�

(e) none of these

62�



Mars Rover

Landing a robot on Mars

(August 2012)



Why is it impossible to correct problems during the 
Rover landing?

7 minutes

Mars Rover

7 minutes



Why is it impossible to correct problems during the 
Rover landing?

When NASA received the signal that the rover had begun 
its decent, it had already been on Mars for 7 minutes

14 minutes

Mars Rover



Why is it impossible to correct 
problems during the Rover 
landing?

(a) 

(b) 

(c) 

(d) 

It takes too long to send a signal to the rover

Nothing can be done: gravity is in control

The machinery needed was too heavy for the rover

Rover cannot respond quickly in extreme conditions

Mars Rover Quiz



It takes 7 minutes to land(a) 

(b) 

(c) 

(d) 

The rover must decelerate from 13,000 mph to 0 in 
that time

If any part doesn’t work, the rover dies.

The computer must do this all automatically

(e) All of the above

Mars Rover Quiz

Why is landing on Mars called “the 7 minutes of terror”?



Why does the rover’s heat 
shield reach 1600 degrees?

(a) 

(b) 

(c) 

(d) 

Mars is very hot

Air resistance is converted into heat

The rover’s rockets heat it

The rover collides with the surface

Mars Rover Quiz



(a) 

(b) 

(c) 

(d) 

So thin it can be ignored

Able to slow the rover down for a safe landing

Thick enough to harm the rover, but too thin to slow 
the rover to the right speed.

Too thin to harm the rover, but thick enough that a 
parachute isn’t needed.

Mars Rover Quiz

Mars’s atmosphere is....



Why must the heat shield be 
removed?

(a) 

(b) 

(c) 

(d) 

It’s blocking the radar, which needs to take accurate 
measurements for a save landing. 

It’s too heavy and will cause the rover to crash

It’s a way of removing the parachute 

It’s been melted during the landing

Mars Rover Quiz



Why does the rover fly 
sideways just before landing?

(a) 

(b) 

(c) 

(d) 

To avoid hitting the parachute when the rockets are 
launched 

Because the landing site was not safe 

The rockets are not balanced; causes the rover to turn

The rover needed to turn on its side before landing

Mars Rover Quiz



Why is the rover lowered with the 
‘sky crane’ onto the surface?

(a) 

(b) 

(c) 

(d) 

A harder impact would destroy the rover

The heat from the rockets would destroy the rover

The rockets would make a giant dust cloud if they land

The rockets would make a big hole and trap the rover

Mars Rover Quiz



Homework!

Read article on the Indian mission to 
Mars!

3 - 5 sentence summary stating:

WHAT happened

HOW was it done

WHY is it exciting?

Buy textbook!

Register for EP2 on ‘Mastering Physics’

Complete ‘Introduction to Mastering Physics’

Example 
on

website

due next week

due 2015/10/15


