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EMERGENCY PREPAREDNESS — A MESSAGE FROM PURDUE

To report an emergency, call 911. To obtain updates regarding an ongoing emergency,
sign up for Purdue Alert text messages, view www.purdue.edu/ea.

There are nearly 300 Emergency Telephones outdoors across campus and in parking
garages that connect directly to the PUPD. If you feel threatened or need help, push the
button and you will be connected immediately.

If we hear a fire alarm during class we will immediately suspend class, evacuate the
building, and proceed outdoors. Do not use the elevator.

If we are notified during class of a Shelter in Place requirement for a tornado warning,
we will suspend class and shelter in the basement.

If we are notified during class of a Shelter in Place requirement for a hazardous materials
release, or a civil disturbance, including a shooting or other use of weapons, we will
suspend class and shelter in the classroom, shutting the door and turning off the lights.

Please review the Emergency Preparedness website for additional information.
http://www.purdue.edu/ehps/emergency preparedness/index.html
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Historical Perspective

Aristotle was (perhaps) the first to think about
the causes of natural phenomena, rather than
just document them.

So far, most of the physics you have studied was
developed between 200-400 years ago.

Quantitative description of nature with accurate
predictions.

Coincident with new developments in
mathematics (eg. Calculus) that were needed to
accurately describe dynamic physical systems.



Mathematical Description of Nature

* |n this course, we will try very hard not to
mention calculus.

 We will describe many specific examples of
physical systems, but usually not try to
provide the “most general” description.

* |t will be very efficient to describe the
properties of physical systems using algebraic
equations, but this is just for convenience...



Mathematical Description of Nature

MaAvy we not infer from this experiment, that the attraction
of eletricity is fubje@ to the fame laws with that of gra-
vitation, and is therefore according to the fquares of the dif-
tances ; fince it is ealily demonftrated, that were the carthin
the form of a fhell, a body in the infide of it would not be
attracted to one fide more than another?

(Joseph Priestly, 1767)

F o« —



Quantitative Description of Nature

 We can work out equations that can describe
measurements, in some cases with great

accuracy.
Q10>

12
* |f we had numbers for everything on the right,
then we could calculate the thing on the left.

* To use this, we need to agree on a consistent
system of units.

F=k



System of Units

QUANTITY METRIC METRIC ENGLISH
AND DEFINITION cgs MKS FPS
TIME SECOND SECOND SECOND
LENGTH CENTIMETER METER FOOT
MASS GRAM KILOGRAM slug
VELOCITY centimeter meter foot
v = d/t second second second
ACCELERATION centimeter meter foot
a = v/t second? second? second?
FgRSEma QEEE% = dyne kg meter _ newton| POUND
sec sec
2 2
ENERGY (& WORK) | gmicn’, opg | ka:meter” _ jouie) foot -pound
sec sec

POWER erg joule SACE foot - pound

P =W/t sec sec second
MOMENTUM gu-cl _ vne-s kg-meter _ o .o slug-foot
p = mv sec sec sec
TORQUE dyne-cm newton-meter pound - foot
G = F71

FREQUENCY 1. - hertz = hertz —_ - hertz

secC

S——

secC

Sometimes we will measure

energy in electron-Volts:

1eV =1.602 x 1071 Joules



Math Skills

 We will make use of the following concepts:
— Algebra

* One equation in one unknown
* Sine, cosine, tangent, exponentials

— Basic geometry
* Right triangles, Pythagoras’ theorem

— Scientific notation
* Including Sl prefixes (kilo, mega, micro, etc...)
— Simple vector concepts

* |f you are uncomfortable with any of these,
please do something!



Math Skills

Trig Cheat Sheet

Definiton of the Trig Functlons

Right triangle definition
Far this defmition we asume that

U-:l'.'-:%-:lr 0% i 907
I\ hypatemse
-:||'|1c|.-ii'h:| ~

h H‘hh

Uit circle definition

Far this defmitim & i amy angle.

sl ==

P
eoasil = —I;x

anil =2
=

Facts and Propertles

adjzcant

.-:i:|1|'.|_-w 1= ]‘}'!"‘li-':l'rl.l.-h.'

hypatense appasite
o ff ;w seci) :M

hypatenuse adljacent

£ o

g TS adisce

adjacmi appasite
amaain

The domain & all the vales of & that
can be phigged mto the himction.

smf , ¢ canbeanyangk
cosf, B can beanyanglk

( 1
auni, M J.I-I'EJH', n=10,1112....

L,

csell, O#am, a=0xL%2. .

secl, |'.'aL|.u+EJrr. n=0,+1.%2...,
1Y

cotd, @zam, a=0,xL%2. .

Hange

The range & all passib ke values o get
aut af the function.

cxcll z]and excll = -1
secll 1 andsec(! = -1

a0 ol QR HoaT ol

IT<smi =1
I cosb il

on of BIEE o of

Pe rid

The period af'a finction is the number,

T, such that F |+ T)=

). Sa,if w

isa fixed mumber and § isanyangk we
have the falkwing periods.

simfoil] —»
cosimil} —»
ftan|wil | —
cxolily —»
sec{mily —»

cat{mil) —»

y

[}
]
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eluefye
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Formulas and Identliles

Tangent and Cotangent Ddentities

. smil o oasi
fanil = ool = ——
s i sin il
Reciprocal klentitics
1 1
oxc () = — 5in ] =—
smil cxc il
secll = ol =
cas sec i
a1 :—I i il = _I
tan i} ol )

Pythagorean Idmtities
sin' i +om” i1 =1
fan'il +1=sec’ il
1 +cat’ (= cuc” il
Exv en/tkl Fornulas
sin| =} = —sini! e~ = —cscil!
o |~ j=cas ) sec| —f ) =secil

tan |~ j=—tan i} oat |~ = —cot i

Periodic Formulas

IF mis an micger.

sin{f'+2xn}=sinil ol +2xnp=cucl)
exE il +2xn =z sec{il +2an ) =secil
tan { i} + o = tani)
Duuble Angle Formulas

cat { il +xn )= ati)

sinf 20 = 2sm il oo i)
cor | 200 = com” i) —sim” i)
=Zcax’ i1-1
=1-2sin" !
Zanil
1—fan’i!
Degrees to Radians Fornmulas
IF x & anangle in degross and ! & an
angle i radians then
LA ax 180

—_— = = f=— amd x=
180 «x 180 T

an|2il)=

Hall Angle Foroulas
sin' il = EII:'I — aos| 20 )

o i = —I|:I +iam {200 b

1—cams (200
tan’ ) = ———
1w | 21 )
Sum and DifTerence Formulas
sinj@ + i) = sing ms [{itcosmsm [§
omm T3 j= omm oms [ Fsing sm 3
tan + tn i
1¥tana @an
Product to Sum Formulas

tanjet d)=

ﬁi“"'“hﬂ=%[ﬂﬂiﬂ—ﬂ?—ﬂ:uiﬂ+ﬁl :I_-l
o i ons i =%[c\c|.-n:|1'—.|':| i+ mso + l|":|:|_-|
sinacasfi =EI[.-ii:m:|1'+ By+smja—f :.:l

oo s i :—I[.-:i:nl:rr-r J'i:l-::inl:n—f:l:l:l
Sum to Product Furrl'ull:
sina +5in i :.Ee-cml IT-"'HJ

\_-

«.

|1'+||':|

sina —sin —'.2d:\n.-i| |:|1| J
o +oos fi= Ecn.-ilﬂ-r'er . 5 J
= - +H a-j

o i - i = 21u1| = J-u:nl- B J

Cofunction Formmulas

sim| - .|-m.|- u.p.fi @ | = simit
s d h 4

m:fi " ll-s.uul- :.u.'fl # ]-uu.'l-
W2 / L2 ;
‘ro e Y
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Prefixes

Tera
Giga
Mega
Kilo
deci
centi
milli
micro
nano
pico

Math Skills

Value

1 000 000 000 000
1 000 000 000

1 000 000

1000

0.1

0.01

0.001

0.000 001

0.000 000 001
0.000 000 000 001

Standard form

1012
10°
10°
10°
101
102
1073
10®
10
10—12

Symbol

T >5FE 3 0o ax<o-H



About the Course

 The syllabus is available from one of the web sites
listed on the second slide.

— Describes the grading scheme
— Course schedule
— Exam dates

e Assignments will be completed online using
Pearson Publishing’s MasteringPhysics®...

— This is an improvement over free alternatives
— Unfortunately you have to pay for it

— But you probably already have if you took Physics 218.



Online Assignments

« Somehow get to the course page in Blackboard:

PHY $-21900-001

Announcements
Course Info
Lecture notes
Lab

Exams

Mastering Physics

Click on this link =

My Grades

Course Help

Help Center Schedule

COURSE MANAGEMENT

¥ Control Panel

P Content Collection

s

» Course Tools

P Evaluation —
(e ot 5

Welcome to Phys 219!

Posted on: Sunday, July 19, 2015 6:34:29 PM EDT

Syllabus

You can find the Syllabus and the Lecture Schedule under "Course Info" on
the left.

Homework and Mastering Physics

This course will use Mastering Physics for Homework. Under "Mastering
Physics" on the left, you will find instructions on how to register. Please use
your Purdue email for your Pearson account unless you already have an
account.

*** Make sure that you use the same Pearson account if you have used
Mastering Physics with College Physics by Etkina, 1st Edition before ***

To get access to Mastering Physics, you will have to select one of the
following options:

+ Use an Access Code that came with the purchase of the book

« Pay using a Credit Card ($111.50 for Mastering Physics & eText
access or $66.00 for Mastering Physics access)

« Get Temporary Access for 14 days

Posted by: Michael Meier
Posted to- Fall-2015-
PHYS-21900-001

.

T v -~ =)

/| E Announcements — Fall-201... % | + |

€ | @ https//mycourses. purdue.edu/webapps/blackboard/execute/announcementmethod=search&context=course_entr, ¥ C wBa Ua 40 =
PURDUE
U NMIVERSITY My Blackboard Course Alerts Content Collection Utilities Faculty Help

Announcements Edit Mode is: (*OFF
m Institution Course View All
Announcements
¥ Fall-2015- F 3 =




Online Assighments

f— — S i g — = =n
/ @ Mastering Physics - Fall-20... x\+ i

€ ) @ https//mycourses.purdue.edu/webapps/blackboard/content/listContent jsp?course_id=_203322_1 &content_id=_546° 7 C | | Q Search ﬁ’ B 9 # 4a

" PURDU

UNIVERSITY

My Blackboard Course Alerts Content Collection Utilities Faculty Help

Mastering Physics Edit Mode is: (®*GFF

- e
- Mastering Physics
~

¥ Fall-2015-
PHYS$-21900-001

Now click
this link...

MasteringPhysics Course Home

Announcements Access your MasteringPhysics course for additional content and assignments.

Course Info

m

Lecture notes

How to Register for Mastering Physics with Blackboard

Lab
Exams
Mastering Physics :'% Course Help
My Grades
« Problems and Troubleshooting with Mastering Physics
Course Help o For questions or problems with Mastering Physics, email Michael Meier at mdmeier@purdue edu

Help Center Schedule with the course name in the subject line

o Include any error messages or your work in your email if you have a question about your answer

I not being accepted.
COURSE MANAGEMENT o Note: For help on solving homework problems, please visit the Help Center. B
¥ Control Panel « Mastering Physics Technical Support
P Content Collection — o Technical Support can be found here: Mastering Physics Techinical Support

P Course Tools

P Evaluation —

Grade Center —




MasteringPhysics®

X Mastering Physics—Fall-20.. % | [l Course Home x \+

n.ecollege.com/c

L«

Course Home

Assighments! D —————)

. Create Assignment

¥ Announcements

MasteringPhysics®
@ My Courses
~ Course Calendar
£ Manage Course >
Sunday Monday
| Assignments
Scores 2
eText
9
Study Area
16
User Settings
&5 Instructor Tools > 23
30

Physics 219 Fall 2015

August 2015
Tuesday Wednesday

3 4 5
10 1 12
17 18 19
24 25 26
3l

Hmwk_00(a): ...
Hmwk_00(D): ...
Hmwk_00(c): ...

) Create Announcement

- >
Thursday
6
13
20
27

Friday Saturday
1
7 8
14 15
21 22
28 29

View All Assignments

[}

You have not posted any announcements to students. Click Create Announcement to create an
announcement. Announcements will be available to students from their Course Home page

View All Announcements

PEARSON  Copyrignt 2015 Pearson. Al rights reserved.

Legal Notice | Privacy Policy

i

« In-Class Learning

Ask students questions during
class to assess their
understanding in real time.

Learning Catalytics

¥ Course Materials

Post and manage documents and other
files for students in your course

 Manage Documents
H Manage/Record Lecture Video

« Learn More

» Getting Started

+ How-To Video Tours

+ Get Your Students Started
* FAQs

+ Best Practices

+ Ask an Expert Mastering User

m




MasteringPhysics® Assighments

You need to look at “

€ ) @ htps: on.masteringphysics.com/myct/itemView assignmentProblemiD=52 & || Q Search B U A 40 =
h f' o" H ” =
the Tirst "assignment”. Physics 219 Fall 2015
Hmwk 00(a). Introduction to Mastering Reviewing the Fundamentals (Fall semester 2015) Resources ~
Item Type: [ Tutorial Difficulty:  Manage this ltem:  Standard View -

It is not fo r cre d it b ut Reviewing the Fundamentals (Fall semester 2015)

You may have some questions about how to best use the Mastering Physics system which has been designed to provide feedback and hints if you become stuck while working on a
homework assignment. While not perfect, many of the homewrok problems in Mastering Physics have been answered by many students and certain types of wrong answers can often

. .
It WI | I Wa I k yo u be anticipated. This allows the system to respond to your answers and provide instant feedback to help you.
Below are a few questions that students often ask. Answer them as best you can and you will be introduced to a few of the unique features built into Mastering Physics. In this
t h ro u g h a ny assignment, there is no credit assigned for an incorrect answer, so feel free to "test drive” the system_
Part A
.
I m p O rta nt a S p e CtS of Suppose you are starting a new item and after reading the first part you realize you have no idea how to go about answering it. What should you do?
Guess randomly and hope for some useful feedback.

the online homework

@ Use the available hints.

system.

Correct

m

The hints are designed to give you something to work with even if you are absolutely stuck. You will likely score higher (and learn more!} if you use the hints when you need

It’s not that hard, and
you need to start

You have been working on a problem for a while and after a few missteps you've come up with an answer. However, there is one particularstep that you're nat 100% sure of. What
should you do?

SomeWhe re . | Select all that apply.

Submit your answer since you might receive useful feedback which you can then use to modify your answer.

Check for any hints that address the part of the calculation you're unsure about.
Return to the question after you've spoken with an instructor or classmate.

None of the above.

My Answers G

All attempts used; correct answer withheld by instructor =




Entering Numerical or Algebraic Answers

If the answer to a question requires a NUMERICAL or ALGEBRIC
answer, then the box shown below will appear after a question is posed.

"answer box"

Give Up

Lf you click the icon
like:

| . then another window will open that looks

“eom o

Pl b L | W] || X

>
=
b
-
)
Q

By clicking on the grey-
colored symbols, you can -
create an  equation-like
expression in the “answer
box" to facilitate any
numerical or  algebraic
answer that you care to
enter.

5 Give Up



Entering Numerical or Algebraic Answers

For instance, clicking on the  x.70n icon, causes

the “"answer box" to look like this:

MEE ~-ow-
X

a - - A,
Xl o3 b ]| X | X || xe20m

-

"answer box"

Pl bt |

/ ;ower'

: Give Up
base
You can now enter numbers for the base and power into the “answer

box" by positioning the mouse cursor at the end of either of the two
red arrows and right clicking the mouse.



Entering Numerical or Algebraic Answers

Be aware that Mastering Physics accepts algebraic answers. So, for
instance, you can be asked a question like:

If y=2x? + b, what is x?
y—b

-

The correct answer would be x =

—(b-y)
2

—

To enter this answer, you would first be required to select the square root
symbol (/x) and then the fractional symbol (a/b) by clicking on the options
provided in the grey boxes shown below. Then you would type y-b in the
numerator blue box and 2 in the denominator blue box. You submit your
answer by clicking on the "Submit" orange box.

Note that Mastering Physics would also accept x=

— | “answer box"

| Submit | Give Up



More Information

» To register for course, go to

http://www.pearsonmylabandmastering.com

when asked, use the Course ID: meier58602

e To sign into the course to access homework assignments,
quizzes, etc., go to

http://www.pearsonmylabandmastering.com/northamerica/

e For a step-by-step guide to get started, go to

http://www.pearsonmylabandmastering.com/northamerica/students/mm-support/index.html

 For asummary of the many features available in Mastering Physics, go to

http://www.pearsonmylabandmastering.com/northamerica/students/features/index.html

* For Questions and Answers about Mastering Physics, go to

http://www.pearsonmylabandmastering.com/northamerica/students/mm-support/top-questions/index.html

* For a Student User Guide, go to

http://help.pearsoncmg.com/mastering/student/ccng/index.htm




