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1: What is Physics? — Inspiration Video



https://www.youtube.com/watch?v=HuZZpJJF71U

" 2: Crash Course
Physics Preview

S 1 C S -
Definition of Physics (noun):
The branch of science concerned with the nature and properties of
matter and energy.
Branches of Science
Physics Earth
Chemistry Sciences z
Space
Sciences
SCIENCE
www. GoodScenceWorksheels. com
MATCHING
Biology Study of matter, energy, space and time.
Chemistry Study of Earth.
Physics Study of the interactions between elements and compounds
Earth Sciences Study of the universe.
Space Sciences Study of living organisms



https://www.youtube.com/watch?v=OoO5d5P0Jn4
https://www.youtube.com/watch?v=OoO5d5P0Jn4
https://www.youtube.com/watch?v=OoO5d5P0Jn4

WHERE DID PHYSICS COME FROM?

Physics can trace its roots all the way back
to ancient Greece. Some physicists trace

it back to Aristotle (384-322 BC).
Aristotle observed the world around
him and used reasoning to explain how
the world worked in terms of matter,
energy, space and time. He did all this by
using critical thinking skills.

WHY SHOULD WE CARE ABOUT PHYSICS?

Physics is where we
develop critical thinking
skills. Critical thinking skills
help us to think clearly and
rationally about what to do.
These skills help us be
independent thinkers and
have a growth mindset.

Example of a critical thinking skill used in your everyday life:

m Teacher Demo 2 5
2/~ Brain Game / Marshmallow Chanllenge




"Failure is an
opportunity to grow"

GROWTH
MINDSET

"I can learn to do anything | want*

“Challenges help me to grow”

"My effort and attitude
determine my abilities”

“Feedback is constructive®

“Failure is the
limit of my abilities”

FIXED

7))  3:Mindsets:
_ MINDSET . Fixed Versus
b pssiadarallay Growth Video

o ] 1 can
I don't like -

to be challenged”

“My potential is predetermined”

"When I'm frustrated,

= e inapered try the success of orhery”

“| like to try
new things”

| give up”

define label name state
1 fill in the blank locate recall tell
list match spell underline
Knowledge identify memorize
< Who ? How ?
Identification What 2 Describe .
and recall of VISR, ? What is 2
information When ?
convert interpret restate summarize
2 describe paraphrase retell in your own words  trace
7 explain put in order rewrite translate
Comprehension
e Re-tell in your own words. What differences exist between 2
Organization What is the main idea of ? Can you write a brief outline?
and selection of
facts and ideas
apply demonstrate give an example show
compute determine illustrate solve
conclude draw make state a rule or principle
construct find out operate use
How is an example of ? Do you know of another instance where ?
How is related to ? Could this have happened in ?
Why is significant?
analyze contrast diagram examine
categorize debate differentiate infer
classify deduct dissect specify
compare determine the factors distinguish
What are the parts or features of ? How does compare/contrast with __?
Classify according to What evidence can you present for ?
Outline/diagram/web/map
change find an unusual way predict revise
combine formulate pretend suggest
compose generate produce suppose
. construct invent rearrange visualize
Synthesis create originate reconstruct write
design plan reorganize
Combining
L\ . What would you predict/infer from ? What solutions would you suggest for ?
new whole What ideas can you add to ? What might happen if you combined
How would you create/design a new ? with ?
6 Joy
Evaluation  rank i
Developing Do you agree that ? Explain. Prioritize according to ?
opinions What do you think about ? How would you decide about ?
jud gemen{s! What is most important? What criteria would you use to assess ?
or decisions 6



https://www.youtube.com/watch?v=M1CHPnZfFmU
https://www.youtube.com/watch?v=M1CHPnZfFmU
https://www.youtube.com/watch?v=M1CHPnZfFmU

4: Galileo -

Mini Biography
Video

WHO IS CONSIDERED THE FIRST PHYSICIST?

000 Galileo Galilei (1564-
AAA i
METHOD 1642) was an ltalian
SCIENTIFIC Observation ; : :
scientist that is
%_ considered the “Father of
Question . ”
Modern Science”. He all
: but disproved the
Aristotelian physics and
]
alg] Experiment | cosmology that had
_G;rwm previously dominated the
R Analysis @@;“!% sciences in Europe. He set up many of the
: technigues we consider necessary in
O%O Conclusion
]

il

Hypothesis

science, including experimentation and
recording results. It wouldn’t be until
around 1650 that this became a standard amongst scientists. This
standard is called the Scientific Method. It is not the only method that
scientists use. Scientists approach problems with imagination,
creativity, prior knowledge, and perseverance. What distinguishes
science from other endeavors is scientists’ focus on testing ideas
against observations of real-world phenomenon.

?

WHAT ARE “REAL-WORLD PHENOMENON"?,

A real-world phenomenon is a fact, occurrence, or circumstance

that is observed or can be observed. Example: Why do
we see /lghtn/ng before we hear

m Teacher Demo 3
X Spoon in water / Levitating Ping Pong Ball


https://www.youtube.com/watch?v=2J0-ZbbrD6U
https://www.youtube.com/watch?v=2J0-ZbbrD6U
https://www.youtube.com/watch?v=2J0-ZbbrD6U

Real-World Phenomenon

Studying

Galileo, with the aid of his
telescope, estimated the heights
of mountains on the Moon by
estimating the lengths of the
shadows. He may have used the
Pythagorean theorem and/or

right triangle trig.
Ty
{f. .\\ Teacher Demo 4
Casting Shadows

Knowing Length and

Pythagorean Theorem

— hypotenuse /
= Activity
¢
3 a
0
..? Angle of Sun
; - b *This should
ff_', bring back
BE S memories of
Lenglh af snadaoy G a =0 Algebra class.

Applying the Pythagorean Theorem

Z 0| [ exampLe:

ol 7

D“ D —L\‘FJ n‘) = \Oz_r{)/—

2.3 n={10°-5" ={i00-25 =[%&

Using the picture on the left, find the height of the tree.

.50 ft




Pythagorean Theorem Practice

Solve for the missing side. Triangles not to scale.

A Sem 3cm
4m 5m C

6cm

11mm
10in
y ’ V R
9m
14mm 2
8in




m Teacher Demo 5

' Casting Shadows
Konwing Length and
Angle / Activity

fy

Right Triangle Trig.

Right Triangle

et =at +b!

sin =2 *This should
€ bring back

cosB= 5 memories of
& Algebra class.

tan B = % 0 = angle

Applying Right Triangle Trig.

EXAMPLE :

ORE=b
10

/69)
b

')

10.co0500- DO
10

[0-cos 0=1

[Sml-1

.10

Using the picture on the left, find the height of the tree.

to know one.E 4
¢ )

“I'm pretty sure that Pythagoras was a
Greek.”

Hey, it takes one.

Sy

10



Right Triangle Trig. Practice

Solve for either “x” or “0. Triangles are not to scale.

48°

£

11



HOW DO PHYSICISTS COMMUNICATE?

Mathematics

Physics uses mathematics to represent nature because nature can
be described in logical and quantitative terms. In physics we use units
to describe a quantity. If I’'m giving you directions to party | might say,
“Go six blocks and then...”. Six is the quantity and blocks are the unit. |
could replace blocks with feet. Now feet is the unit. A unit gives you a
context for the quantity. In other words, it makes the quantity make
sense. We will use a table to organize The International System of Units
(SI). Why do scientists use the metric system, instead of using English
units or some other system? In the metric system, with its base of ten,
it is easy to convert from one scale of measurements to another. For
instance, it’s much easier to convert from centimeters to meters than
from inches to yards. 5: Measurement

Mystery: Crash
Course Kids #9.2

The International System of Units (SI) Examples Video
Quantity Variable Unit Symbol
Distance Xory meter m
Mass m kilogram kg
Time t second S
Velocity Y meter / second m/s
Acceleration a meter / second? m/sz

Ancient Standards Example

All civilizations have had to develop
standards for measuring. For example, in
Mesopotamia (3500-1800 B.C.), workers
built the first cities using cubits,
measuring roughly the length of one’s
forearms from elbow to wrist bone.

m Teacher Demo 6
AV Measuring Forearms

Length of
cubit b
4 f

12


https://www.youtube.com/watch?v=7omxmCDpW7U
https://www.youtube.com/watch?v=7omxmCDpW7U
https://www.youtube.com/watch?v=7omxmCDpW7U
https://www.youtube.com/watch?v=7omxmCDpW7U

m Teacher Demo 7
Graph Example 3N Position v. Time

6 T

Position (m)

0 1 2 3 4 5 6 7 8 9 10 11 12 13
Time (s)

Use the Position v. Time Graph to Create a Data Table:

Time (s) Position (m)
0

O[NP (WIN|F

[EY
o

=
=

=
N

From your starting position to 5s what is the distance that you traveled?

When were you not moving?

What is the total distance that you traveled?

Compare between your movement from 0 — 5s and 10 — 12.5s using evidence from the graph or
table.




ITHEICANGUAGE[OEPRHYSICS]
SCIENTIFIC NOTATION

Scientists are lazy and developed a method to express very large
numbers. This method is called scientific notation. In common English
significant means “important”, while in science it means “measured”.

The smallest distance between Earthg ‘
Mand Mars is about 58 million kilometersy#®
iy

Decimal OR { . Teacher Demo 8
Notation = 58,000,000 km Lazy Scientists

Scientific (0] 34
Notation = 5.8 x 107 km

The number 123,000,000,000 in scientific notation is written as:

1.23 x 1011

The first number 1.23 is called the coefficient. It must be between 1 and 9.
The second number is called the base. It must always be 10 in scientific
notation. The number above the base is called the power (or exponent, index
or order).

base number

power, exponent, index, order

base

4—
—b = bxbxbxb
in the decimal system the base number is 10

105 104 103 102 101 100
100000's 10000's | 1000's 100's 10's 1's

m ﬂu.g.nds thousands hundreds| tens ones

10° 10% 10' 10° 10" 102 10°
1000 100 10 1 0.1 0.01 0.001

14




Writing numbers in scientific notation.

1. Put a decimal point after the first digit.

2. To find what power of 10 to use, count the number of
places from the decimal point to the end of the number.

3. Drop the zeros and write the number x 10 to the power.

3456000000000
= 3.456 x 10"

For very small numbers, count back to the original
decimal point and write the power of 10 as a negative.

070000000725

=7.25x 10"

decimal notation scientific notation

84 500 8.45 x 10*

678 345.96 6.7834596 x 10°

50 000 000 000 5 x 1010

0.0246 2.46 x 102 g

0.000 024 6 2.46 x 10% (£9 Teacher Demo 3
0.000 000 000 1 1x107° Accuracy and

Precision

Accuracy refers to the closeness of a measured value to a
standard or known value. For example, you obtain a mass of 3.2 kg for a
given substance, but the actual or known mass is 10 kg, then your
measurement is not accurate.

Precision refers to the closeness of two or more measurements to
each other. Using the example above, if you measured the mass of a
given substance five times, and get 3.2 kg each time, then your
measurement is very precise. Precision is independent of accuracy.

Compile a list of real-world examples where it is important that
measurements be done accurately and precisely.

15




Scientific Notation Practice

1. The speed of light in a vacuum (no air) is 300,000,000 m/s. How
can we write this value of speed of light in scientific notation?

2. The mass of the Earth is 5,970,000,000,000,000,000,000,000 kg.
Write this value in scientific notation.

3. The constant of universal gravitation is found to be
2
0.00000000006673

Nem
kg?

. Write this value in scientific notation.

16




Scientific Notation Addition

Addition Example 1:
(9 x 10°) + (1 x 10°)
4x10° = 900000
| *10° = 1000,000
11 awne

|, 203000, 11.9-10

sy 3 2|

Addition Example 2:
(9x107°) + (1x107%)
Ax107° = 0.00009
| *10™ =, 0.00010
0.000\9

ANAN

\ a6

)

9 1 234
You may use your calculator.

Addition Practice:
1. (9.81x 10%) + (10 x 107°)

2. (9.81x103) + (10 x 10%)

17




Scientific Notation Subtraction

Subtraction Example 1:
(1x10% — (9x10°

0
| %10% =40 00,000
ax10° = 400000
000, =| 1.0*10°

95009

£432 !

Subtraction Example 2:
(1x10™%) —(9x107°)
%10 = 0.000%0
Ax107> =_0.00009
0.0000 | =/ LOxl0™2

SN

12349

You may use your calculator.
Subtraction Practice:
1. (9.81x1073) — (10 x 10™°)

2. (10 x 105) — (9.81)




Scientific Notation Multiplication

Multiplication Example 1:
(1x10%) ¢ (9 x 10°)

st ] OS __q
w (109 (0%)- pames = 10°"° = 10
9 x10’

Multiplication Example 2:
(2x107) ¢ (9x107°)
lsr 2-9=1%
200 (07 - (10°%) =g = 10" - 10
1% *107"

nags, *g_t;e
Detween

| and 4 3
'H\O.PQ'QT\Q | % -9 - P [ i
@ 8, 10 L8 10
You may use your calculator.

Multiplication Practice:
1. (9.81x 10%) ¢ (10 x 107°)

2. (10 x 10°) « (9.81 x 1023)

19



Scientific Notation Division

Division Example 1:
(9 x 109%)

3=0" =20
Division Example 2:
(3x107%)
(1x1075)
st 3 _ 3

ond 107 _ aiowact \(f+’5 =10

.5 S

=
2%10' = 30

You may use your calculator.
Division Practice:
1. (9.81x10°)/(10 x 107°)

2. (10 x 10%)/(9.81 x 10%3)




Putting It ALL Together

Combination Example:
(6x10°)(2x10%)(2x10%)
(4x10%)

A€
Top: bo-2.2 =24
20d
(e (g% 107 = 10" 2 g™

TP 2 ZL{X[OIZ

You may use your calculator.
Practice:
(4x10°)(5x107°)
" (8x107)(5x10%)

(4x10°%)(2x10%)

© (8x107)(2x10%)

21



Scientific Notation and Prefixes

News Flash: Scientists are VERY lazy and developed another
method to make their lives easier, when it comes to numbers. Scientists
use prefixes in front of units to abbreviate numbers. %
(9 Teacher Demo 10
2/ Even Lazier

Prefix Symbol Multiplier Scientists
exa E 10 :2 Example 1: Converting from
Ff.f:: $ 13 12 scientific notation to prefix
giga G 1'32 1.8 x 10° meters becomes

mega [0 10
kilo K 103 1.8 Mm (Megameter)
hecto h 102 Explanation:
deka da 101 6
oo J 101 Mega itands for1x 10
centi C 10-2 1.8x10 6—6 _
rmicro s 1o Note: 10° = 1
hano h 104
pico b 10-12

femto f 10-15
atto a 10-18

Prefixes Practice
Example 2: Converting from _ L ,
. . aeg: . Write the following in scientific notation:

prefix to scientific notation 10 ug
65 kg becomes 65 x 103g
or 6.5 x 10*g or 65,000 g

Explanation:

Kilo stands for 1000

65 « 1000 = 65,000 g Write the following using a prefix:

OR 1,200 m
6.5 x 10%g

22
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Mathematics Prefixes Practice

a.107%m

b. 10° yrs

c. 103 ¢

d. 10735

e. 1072 m/s

f. 10 m/S2

23



/"\ Teacher Demo 11
Slg Figs. Measuring

ITHEICANGUAGEIORRHYSICS
SIGNIFICANT FIGURES

When making a measurement, you may estimate to one more
subdivision than the smallest marking on the measuring instrument.
The estimated digit is a significant figure.

This measurement of
23.5 mm has three
significant figures.

Significant Figures Rules

Significant Figures can be done using a set of around 5 rules,
With a lot of complications for how to deal with zeroes.

Not significant: Not significant: Significant:
zero for zeros used only all zeros between
“cosmetic” to locate the nonzero numbers
purpose dCledl point
0 ()
Significant: Significant:
all nonzero zeros at the end of
integers a number to the right

of decimal point




15 000
- 15000

4 places

1.5000
1.5 x 104

Determining Significant Figures

The Number is Greater than 10,
so the Exponent will be Positive.

Move the Decimal point to the LEFT

to create a number between 1 and 10.

Remove Zeroes that are not needed.

Count how many digits are present.

15 000 has TWO Significant Figures ‘/

0.0270

=0.0270

2 places

=0002.70

= 2.70 x 102 |Count how many digits are there.

Determining Significant Figures

The Number is a decimal less than 1,
so the Exponent will be Negative.

Move the Decimal point to the RIGHT
to create a number between 1 and 10.

Remove Zeroes that are not
needed, but not ones from after a

Decimal Pt.

0.0270 has THREE Significant Figures |y

25



Significant Figures in Multiplication, and Division

5,02 x 89,665 x 0.10 =450118=45

3 sig. figs. 5 sig. figs. 2 sig. figs. 2 sig. figs.
5892 + 6.10 = 0.96590 = 0.966
4 sig. figs. 3 sig. figs. 3 sig. figs.

In a calculation involving multiplication and division the number
of significant digits in an answer should equal the least number of
significant digits in any one of the numbers being multiplied or divided.

Significant Figures in Addition and Subtraction

89.453
+ 28 one significant figure after decimal point
91.953 round off to 92.0
372 two significant figures after decimal point
- 29173
0.8027 - round off to 0.80

When quantities are being added or subtracted, the number of
decimal places (not significant digits) in the answer should be the same
as the least number of decimal places in any of the numbers being
added or subtracted.

26



Significant Figures Practice

1. Determine the number of significant figures in each of the following:

a) 3427 d) 172
b) 0.00456 e) 0.000984
) 123,453 f) 0.502

2. Calculate the following. Give the answer in correct scientific notation.
3.95x10?

a) T a6
1.5x10

’ 1.05x10°%
4.2 x10°

o) (3.5%10%)(6.45x10™)

d) (4.50x107%2)(3.67 x107%?)

27




ANGUAGE{OEIPHYSICS

OK, HERE'S TWE PLAY..GO
OUT 10 METERS, THEN CUT
LEFT S METERS,

TJASON, THIS 15 FOoTBALL,

EVERYTHING 1N FoCTBALL

1S MEASURED IN YARDS,

LooK, N ORDER FoR ME To GET
THE BALL To You AT THE RIGHT
PLACE AT THE RiGHT Timi, I'M
GoiNG Yo NEED To Do A wWHOLE
BuneH oF TRAJECTORY AND
METION CALCULATIONS N MY
HEAD. TRUST ME, IT's A LOT
EASIER USING THE METRIC SYSTEM,

A |

I'™M YELLING You, You CAN'T

PLAY FOOTRALL WiTH METERS!
IT'S WEIRDS

- A

9500 11 Amond 1 Dty Umvvarssl Proas Sy sicess
111 11

WWW TR0 SO

FINE, GO ouT.
10.936133 YARDS,

THEN CuT LEFT
5.46B0LLS YARDS,

.....

TELL You
WHAT,.,
LEY'S STick
WTH METERS.

m Teacher Demo 12
1 1

Ruler

Confusion leads to Mars
failure

e S e i 0 > < —ur
The Mars Cimate Orbitar: Now in pieces on the planet's surface
The Mars Climate Orbiter Spacecraft was lost because

one Nasa team used imperial units while another used
metric units for a key spacecraft operation.

October 4, 1999

.0
e

6: When NASA Lost a

Spacecraft Because It

Dry Bones

~r;

PRccnuse Hew | TNASA LOST A
CONFUSED ﬂg‘.g% MILLION)
WITIMETERS AND || SpAce CF OB
KILOGRAMS. S CRAFT.

P wHicH weasT
OFF COURSE
BY S

MiLes!!

DryBonesBlog.com

Didn't Use Metric

Video

28


https://www.youtube.com/watch?v=urcQAKKAAl0&t=6s
https://www.youtube.com/watch?v=urcQAKKAAl0&t=6s
https://www.youtube.com/watch?v=urcQAKKAAl0&t=6s
https://www.youtube.com/watch?v=urcQAKKAAl0&t=6s

Metric Units

Imperial Units

Unit Symbol
meter m
kilogram kg
second S
Kelvin K
meter / second m/s

Different countries use different types of standard units.

Unit Symbol
feet ft
pound Ib
minute min.
Fahrenheit °F
feet / hour ft/hr

Internationally Physicist use metric units. The US uses imperial units. It

is important to be able to convert from one to the other and to know
which units we are using, or you might have an incident like NASA did
with it’s Mars Climate Orbiter (see previous page). It could also mean
life or death for us here on Earth, especially when it comes to medicine.
In medicine nurses, doctors and pharmacists must be able to convert

from one form to another and lives depend on it.

P How many milliliters will you draw from the vial?

Given quantity =50 mg/kg
Wanted quantity = mL
Doseon hand =1 g¢g/10 mL (yields 1 g/10 mL)

5

Weight =60 Ib
Random method:
Unit Path
l':onverslort Factor ) Conversion Fnc(;f
Given for Given Quantity for Given Quantity Conversion
Quantity {Numerator) (Denominator) Compulation Wanted Quontity
Somg | Lk |60 | 10@D| 4 [5x1x6x1]30 13631,
L |.!..243—>l | i | IWMI 22 %1 |_>_.3 “or 13.6 mL
% IIII|IIII|IIII|IIII
= Ol O | 3

=

=

29



m Teacher Demo 13
% Unit Conversion
Unit Conversion Example:

The International Space
Station travels around
the Earth at 7790 meters
per second (7790 m/s).
How fast is it traveling in

miles per hour (miles/nhr)?
[Note: NASA uses miles/hr and
the ESA (European Space
Agency) uses m/s to describe
speed.]

We want to go from
m miles miles
. to

. We can do this because we know that 1 —=22
m m'\\e% m
FF0 D « 2.2 MES CF 2]

The units that we want to go away are placed on the bottom of the fraction so
that they cancel out. See the next page for conversions used in these examples.
Convert 165 pounds into kilograms.

\bé)b%x<%’% = Cﬂ:\.zg K@

Convert 5 grams into kilograms.

" () -0emig)

Convert 5 meters into centimeters.

30



Unit Conversion Practice

Conversions

1 hour = 3600 seconds 1 mile = 5280 feet 1 yard = 3 feet

1 day = 24 hours 1 meter = 3.28 feet 1 km = 0.62 miles

1 meter = 100 centimeters 1 Ibs = 453.6 grams 1 kg = 1000 grams

1 quart = 0.946 liters 1 m/s = 2.2 miles/hour 1 foot =12 inches
1linch=2.54 cm =25.4 mm 1 km = 1000 meters 1 mile = 1609.34 meters

1. 565,900 seconds is how many hours?

2. 17 years is how many minutes?

3. Convert 130 meters per second into miles per hour

4. Convert 721 |lbs per week into kg per second

5. Convert 186,282 miles per second into meters per second

31



[THEICANGUAGEIOEPHYSICS
SOLVING VARIABLES

iTE THIS SR
METH FRoEM

&

T TosT vyl
WT'%:E'EI WHIRT To B,
MATTER 2 \

&

Example: Solve the following equation for the variable, Ax.

Ax .
Example: Vgpg = — m Teacher Demo 14
= Variables

Vayg = average (avg) velocity (v)
Ax = Change in distance
At = Change in time

v _ Ax
avg =~ it

To solve this equation for Ax we must get Ax by itself. To do this we

must remember that the mathematical operation between Ax and At is division.
The opposite of an operation is another operation that gets you back where you
started. This is used primarily to get rid of numbers that are combined with a
variable so you can solve for the variable in an equation.

To remove At from Ax we must do the opposite operation of division;
multiplication. But, keep in mind that what we do to one side of an equation we
must also do to the other, otherwise one side will get jealous of the other.

Ax
At°vavg :A_t o At

By doing this At will cancel out on the right-hand side:

Ax
At.vavg:E.A't

We have then solved for the variable of Ax:
At e vy = Ax

32



Practice Solving Variables:
Solve the following equation for Av.

Av
Gavg =3¢

Example: Solve the following equation for At.

Ax

Example: vqyg = A
_ Ax
17avg ~ At

Steps:
At o vy = =+ At

At o Vg = Ax
At‘y'a:gg _ Ax
Yooy Vavg

Ax
Vavg

At =

Multiplying by At to both sides because it is on the
bottom of the fraction and we want it on top.

Canceling out At

Divide v, to both sides to get At by itself.

Practice Solving Variables:

Solve the following equation for At.

Av
Gavg =3¢

w

w




Example: Solve the following equation for the variable, v;.

Ap=mev;—mev;

\Jj = what ue are

AP m M- N %O\U‘m%’%a’
We_caﬂ
g
Uuho
(13816
othac
Tde
MOULS M-
A = X — TN fan ot S0
AT \W P Decauas. e Wany
O 10 o M-\Vi
A “MNe\e = — Nt dwde by —mM
P {0 bo*‘(\\i‘“o’%
o 2o\
_m'\l‘? = .{-_/Pr{'\}.\ \
.—m —/W(
ngm‘\H—' Y \f\)
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Practice Solving Variables:
Solve the following equation for t.

Vf=‘l7i+a‘t
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Solving Variables Practice

Directions: Solve given equation for stated variable

1) Solve d =rt forr
2) Solve ax + by =c fory

3)Solve S=R—71R forR

703w

4) Solve B = —== forw

5) Solve K = %mv2 form

Gmlmz

6) Solve F =——— forG
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Occupation Inquiry

You will be investigating an occupation of your choosing.
Identify the occupation and give a description of it. State where
someone would work in that occupation (be specific). How is physics
used in that job?

m Teacher Demo 15
Please Type this up. Include your name at the top. Q%D Astronaut

Example:
Miss Taylor

Occupation: Astronaut

Canadian Astronaut Chris Hadfield

Description:

The term "astronaut" derives from the Greek words meaning "space sailor," and refers
to all who have been launched as crew members aboard NASA spacecraft bound for orbit and
beyond. Astronauts are not only selected by NASA but also private space agencies. The US uses
the term astronaut while Russia uses the term cosmonaut.

Astronaut Responsibilities:

Astronauts are involved in all aspects of assembly and on-orbit operations of the ISS. This
includes extravehicular activities (EVA), robotics operations using the remote manipulator
system, experiment operations, and onboard maintenance tasks. Astronauts are required to
have a detailed knowledge of the ISS systems, as well as detailed knowledge of the operational
characteristics, mission requirements and objectives, and supporting systems and equipment
for each experiment on their assigned missions.

Basic Qualification Requirements:
Applicants must meet the following minimum requirements before applying.
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Bachelor’s degree from an accredited institution in engineering, biological science, physical
science, computer science or mathematics.

Degree must be followed by at least 3 years of related, progressively responsible,
professional experience or at least 1,000 pilot-in-command time in jet aircraft. An advanced
degree is desirable and may be substituted for experience as follows: master’s degree = 1 year
of experience, doctoral degree = 3 years of experience. Teaching experience, including
experience at the K - 12 levels, is qualifying experience for the Astronaut Candidate position;
provided degree is in a Science, Engineering, or Mathematics field.

Ability to pass the NASA long-duration Astronaut physical, which includes the following
specific requirements:

Distant and near visual acuity must be correctable to 20/20, each eye. The use of glasses is
acceptable.

The refractive surgical procedures of the eye, PRK and LASIK, are allowed. Note that such
surgeries are permitted, but not required for potential applicants.

Since all crewmembers will be expected to fly aboard a specific spacecraft vehicle and
perform Extravehicular Activities (space walks), applicants must meet the anthropometric
requirements for both the specific vehicle and the extravehicular activity mobility unit (space
suit). Applicants brought in for an interview will be evaluated to ensure they meet the
anthropometric requirements.

Physics Use:
Astronauts use physics in both their training and exploration, ranging from the complexity of
dynamics of the ship to simple tasks such as
kT exercising.

This picture is of some calculations done by the
astronauts during the Apollo 13 mission to the
moon. They were done by hand and verified by
controllers / engineers back on Earth.
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Name:

Introduction to Physics Check for
Understanding

. In your own words, what is the definition of physics and why is it
important?

. In your own words, what is a real-world phenomenon? Give an
example.

. What type of unit would you give to a measurement of distance?

. Solve the following

Answer boxed and in scientific notation.

(5x10°)(2x10°)(3x10°) _
(5x10%) -

(4x10°)(2x10°)
" (8x107)(2x10%)
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Conversions

1 hour = 3600 seconds 1 mile = 5280 feet
1 meter = 3.28 feet 1 km = 0.62 miles
1kg=2.2Ibs 11b=0.45kg

1 m/s = 2.2 miles/hour 1 foot =12 inches

1 yard = 3 feet

1 light second = 300,000,000 meters
1 quart = 0.946 liters

1inch =2.54 cm =25.4 mm

5. Write the following using prefixes. Box your answer.

6.

a. 2x103¢g

b. 2x1073m

Convert the following:

Answer boxed and in scientific notation.
a. 100 yards into meters

b. 22,647 inches into miles

c. 2678 cminto feet

d. 1100 feet per second into miles per hour

e. 53vyards per hour into inches per week

f. 721 lbs per week into kg per second

Prefix Symbol
exa E
peta P
tera T
giga G
mega M
kila k
hecta h

deka

o

a
deci d
centi C
milli m
micro “
hano n
pico 1]
femtao f
atto a

Multiplier
1018
1015
1012
109
1086
103
102
101
101
10-2
10-3
10-6
10-9
10-12
10-15
10-18
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7. Determine the number of significant figures in each of the
following:

a. 3100.0 x102

b. 0.0114x10*
¢.107.2

d. 0.0000455
e. 2205.2

£.30.0x107

8. Calculate the following. Give the answer in correct scientific
notation.

4.44 %10’
a. ———
2.25%x10°

6.022 x10%
b. P —
3.011x10

¢. (2.5x10%)(6.45x10%)

c. (6.88x10%)(3.45x107)
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9. Solve the following equation for the variable v,
Ax = v, o At

10. Solve the following equation for the variable a
vi=vi+2eaex
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