Friday, August 23, 2019
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Investigative Science

Learning goal: Properly apply all steps in the scientific
method when problem solving.

Learning goal: Properly apply all steps in the scientific method when problem
solving.

Learning scale:

2 3 | 4

Name the steps Name the steps Can design and Design and carry

and follow conduct an out an investigation
directions in an investigation leading to a valid
investigation leading to a and rational
conclusion conclusion

Student’s self-evaluation: Complete at home or at the end of class, use the
4-3-2-1 Learning scale (two to three sentences).
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Investigative Science

Learning goal: Make accurate and precise measurements
using proper significant figures when collecting and
organizing data.
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Investigative Science

Learning goal:
using proper s
organizing dat
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Learning goal: Make accurate and precise measureme
using proper significant figures when collecting and
organizing data.

Investigative Science y

4
Dimensional Analysis s
A&P
 Whenever you have to convert a physical measurement
from one dimensional unit to another, dimensional Disti:guish
analysis is the method used. A

data

2

Dimensional analysiIs is a method to convert one |mpertance

different type of unit to another Bl lp
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Investigative Science y

Learning goal: Make accurate and precise measureme
using proper significant figures when collecting and
organizing data.

Dimensional Analysis

 How does dimensional analysis work?

It will involve some easy math (Multiplication & Division)

* In order to perform any conversion, you need a
conversion factor. any two terms that describe the

same or equivalent "amounts” of what we are interested in.
For example, we know that:
1linch = 2.54 centimeters
1 dozen = 12
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Investigative Science y

Learning goal: Make accurate and precise measureme
using proper significant figures when collecting and
organizing data.

Conversion Factors

« S0, conversion factors are nothing more than
equalities or ratios that equal to each other. In “math-
talk” they are equal to one.

* In mathematics, the expression to the left of the
equal sign is equal to the expression to the right.
They are equal expressions.

* For Example
12 inches =1 foot
Written as an “equality” or “ratio” it looks like

12inches 1 foat _q

=1 or

1 fooi 12inches
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Investigative Science y

Learning goal: Make accurate and precise measureme
using proper significant figures when collecting and
organizing data.

. 4
Conversion Factors Fvaluate
based on
A&P
*1 inch = 2.54 centimeters 1| foot=12inches *1pound=454 grams 3
*1 liter = 1.06 guarts 1 vard = 3 feet 1 hour = 60 minutes Distinguish
*1 calorie =4.18 joules 1 mile =5.280 feet 1 minute = 60 seconds Ai‘:;”
*1 atm = 101.3 kilopascals 1mile =1.760 yards 1 gallon =4 quarts
1 pound = 16 ounces 1 quart =2 pints 2
Importance
_ 29 _ of A&P
°F =1.8°C +32 2 K =°C+273
1.8 1
Define
A&P




Investigative Science

Learning goal: Make accurate and precise measureme
using proper significant figures when collecting and
organizing data.

Conversion Factors
e Conversion Factors look a lot like fractions,

but they are not! They are “ratios”
| inches 1 feé Either one
or .
1 foni 12inches 1S COrrect

« But! The critical thing to note is that the units behave like

numbers do when you multiply fractions. That is, the inches (or
foot) on top and the inches (or foot) on the bottom can cancel out. Just

like in algebra, {4 1 ataq 1 ot
1 faot 12 ittt
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Investigative Science y

Learning goal: Make accurate and precise measureme
using proper significant figures when collecting and
organizing data.

Steps for dimensional analysis

Example Problem #1

« How many feet are in 60 inches? Solve using
dimensional analysis.
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Investigative Science y

Learning goal: Make accurate and precise measureme
using proper significant figures when collecting and
organizing data.

Steps for dimensional analysis

Example Problem #1 How many feet are in 60 inches?

Step 1. Read the problem and find out what unit

you are in, and what unit you want to get to, then
write what you have below it. Put a 1 below it ad a
“X”.

What units you have------> What units you want

iInches ----- - feet
60 inches
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A&P
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*1 liter = 1.06 quarts 1 hour = 60 minutes

Learning goal: Make accurate and precise measureme =418 joules 1 mil {f 5.280 feet lmmute 60 seconds
using proper significant figures when collecting and | atm J01 Elsv1 ‘1eds : ~glguarts
organizing data. ints
- e l I
. . . EvaI;Jate
Steps for dimensional analysis based o
Example Problem #1How many feet are in 60 inches? 3
Distinguish
A&P in
Step 2: Find the “conversion factor”, put the unit data
you have on the bottom. 2
Importance
of A&P
Inches = feet
1
. Define
Use this A&P
1 inches 1 foat one..
or
1 fooi 12inches




i i i P
I“VEStlgatlve CiIenc:,. »4cemmerlpouna AN
’vaI = 3 ieet

*1 liter = 1.06 quarts 1 hour = 60 minutes

Learning goal: Make accurate and precise measureme =418 joules 1 mil {f 5.280 feet lmmute 60 seconds
using proper significant figures when collecting and | atm J01 ElsV1 ‘1eds : ~glguarts
organizing data. ints
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Steps for dimensional analysis based o
Example Problem #1How many feet are in 60 inches? 3
Distinguish
A&P in
Step 3: Set up the problem, unit you have X SelE
conversion factor = units you want. 2
Importance
. of A&P
60 inches 1 foat
X . = feet 1
1 12inches Define
A&P




Investigative Science y

Learning goal: Make accurate and precise measureme
using proper significant figures when collecting and
organizing data.

Steps for dimensional analysis

Example Problem #1How many feet are in 60 inches?

Step 4. Cancel the units and solve the problem!

. oW you have the unit you want..
60 |n S D
X 127&\ 5 feet

(Mathematically allyoudois: 60 x 1 +12 =5)
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Investigative Science y

Learning goal: Make accurate and precise measurements
using proper significant figures when collecting and
organizing data.

Multi-step Dimensional Analysis

Dimensional Analysis where you will have
to perform multiple conversions.

Example: How old are you in seconds?

Multi-steps..

Years -> Months -> Days -> Hours -> Seconds!!!
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Investigative Science y

Learning goal: Make accurate and precise measurements
using proper significant figures when collecting and
organizing data.

4

Multi-step Dimensional Analysis |
A&P
Example Problem: How many centimeters are in 10 feet? 3
Distinguish
Step 1. Read the problem and find out what unit you AP In
are in, and what unit you want to get to. This time
leave space in between. Write what you have bnoortance
below it. Put a 1 below it ad a “X”. of AZP
What units you have—> What units you wan{ .
. Define
Feet 2 Centimeters ARP
10 feet
f X

1



Investigative Science

Learning goal: Make accurate and precise measurements
using proper significant figures when collecting and
organizing data.

&

Multi-step Dimensional Analysis

Example Problem: How many centimeters are in 10 feet?

Step 1: Read the problem and find out what unit you
ou want to get to. This time
W/rite what you have below it.

What units you have—->

Feet =2

What units you wanf|

Centimeters
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Investigative Scienc

. . *1 liter = I.UD quarts
Learning goal: Make accurate and precise measuremer *1 calorie =4.18 joules

using proper significant figures when collecting and
organizing data.

inch = 2.54 centimetezs
1 vard= 3 feet

[ . T2 P
Multi-step Dimensional Analysis |
A&P
Example Problem: How many centimeters are in 10 feet? 3
_ _ S _ i
Step 2: Find the “conversion factorO”, that will data
get you to the units you want. Write in the missing 2
un |tS . Importance
of A&P
!
Feet 2  Inches = Centimeters e

10 feet
X
1

<&

1 pound = 454 grams
1 hour = 60 minutes
1 mile = 5.280 feet 1 minute = 60 seconds
*1atm = 101 .3 kilopascals 1 mile = 1,760 yards 1 gallon =4 quarts
1 pound = 16 ounces 1 quart =2 pints




Investigative Scienc

. . *1 liter = I.UD quarts
Learning goal: Make accurate and precise measuremer *1 calorie =418 joules

using proper significant figures when collecting and *1atm = 1043 kilopascals
organizing data.

inch = 2.54 centimetezs

. o FH k-ccizs N
Multi-step Dimensiogal Analysis |
A&P
Example Problem: How many cegtim@ters are in 10 feet? 3
S TR
Step 2: Find the “convey or”, that will data
get you to the units y rite in the missing 2
un |tS . Importance
of A&P
!
Feet 2 inches —> Centimeters e

10 feet
X
1

<&

1 pound = 454 grams

1 hour = 60 minutes
nffle = 5.280 feet 1 minute = 60 seconds
nile = 1,760 vards 1 gallon =4 quarts

1 pound = 16 ounces 1 quart =2 pints




<&

1 pound = 454 grams

1 hour = 60 minutes
mgffe = 5.280 feet 1 minute = 60 seconds
file = 1,760 vards 1 gallon =4 quarts
pound = 16 ounces 1 quart =2 pints

oo F-22 gwiss N

Investigative Scienc-......ccs

. ) *1 liter = 1.06 quarts
Learning goal: Make accurate and precise measuremer *1 calorie =4.18 joules

using proper significant figures when collecting and *latm = 1013 kilopascals 1
organizing data.

E=18°C+32

18 ’
Multi-step Dimensionad Analysis |
A&P
Example Problem: How many centimetgts are in 60 inches? 3
Distinguish
Step 3 : Write in “conversion fagCtors” one at a P
time, put the unit you have orythe bottom. Cancel data
as you go. 2
Importance
of A&P
!
Feet 2 Inc - Centimeters e

10 Teet y 12 inches
1 1 foet



Investigative Scienc-.......ccs

. ) *1 liter = 1.06 quarts
Learning goal: Make accurate and precise measuremer *1 calorie =4.18 joules

using proper significant figures when collecting and *latm =1013 kilopascals  1m
organizing data.

E=18°C+32

Multi-step Dimensional 4

nalysis

in 60 inches?

Step 3 : Write in “conversion factorsy one at a
time, put the unit you have on the bgttom. Cancel
as you go.

Example Problem: How many centimeters arg

Feet =2 iInches = [Lentimeters

2.54

10Teet = 12 inches
X X
1 mehes

1 1 foet

<&

1 pound = 454 grams

3 1 hour = 60 minutes

1 milE = 5.280 feet 1 minute = 60 seconds
e =1.760 vards 1 gallon =4 quarts

1 pund = 16 ounces 1 quart =2 pints

F-32 K =°C+273 I

Evaluate
based on
A&P

3
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2
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1
Define
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Investiqgativ ienca
*1linch =2.54 centimeterl pound = 454 grams
1 vard= 3 feet

) . *1 liter = 1.06 quarts 1 hour = 60 minutes
Learning goal: Make accurate and precise measuremer *1 calorie =4.18 joules 1mile =5280 feet 1 minute = 60 seconds

using proper significant figures when collecting and ~ *!atm=1013 kilopascals 1 mile =1,760 yards 1 gallon =4 quarts
.. 1 pound = 16 ounces 1 quart =2 pints
organizing data.

[ . T2 Ccrrs
Multi-step Dimensional Analysis |
A&P
Example Problem: How many centimeters are in 60 inches? 3
g
Step 4: Cancel the units and solve the problem! data
2
Importance
of A&P
!
Feet 2  Inches = Centimeters e

10x12+1x225+1=27/0cm

lomx 12 inches v 2:54cm  — 270cm
1 1 foet 1 mehes
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using proper significant figures when collecting and
organizing data.

Multi-step Dimensional Analysis

mple Problem: HOw many centimeters are in 10 feet?| s

Step 1 Read the problem and find out what unit you
ou want to get to. This time

What units you have—->

Feet =2 Centimeters

What units you wanf|

4

Evaluate
based on
A&P

Distinguish
A&P in
data

2
Importance
of A&P

1
Define
A&P
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using proper significant figures when collecting and :
1 pound = 16 ounces 1 quart =2 pints

organizing data.

- °F - 32 o R
F =18°C+32 I k=cc+2s I

Multi-step Dimensional Analysis

Example Problem: How many centimeters are in 10 feet?

Step 2: Find the “conversion factorS”, that will
get you to the units you want. Write in the missing
units.

Feet =2 Inches =2 Centimeters

10 feet
X
1

Evaluate
based on
A&P

3

Distinguish

A&P in
data

2
Importance
of A&P

1
Define
A&P




— N Ww%E RS R b B D v

using proper significant figures when collecting and

organizing data.
*1 liter = I.UD quart 1 vard = 3 feet

*1 pound = 454 grams
1 hour = 60 minutes

i , 1 e 1 et 12112 17760 yards _1 gallon = 4 quats t
Multi-step Dimensioffal A na fvsmm‘-""‘“
°F = +3 = K =°C+273 P
Example Problem: How many ceglimgters are in 10 feet? 3
istinguish
S DA:[&Pgin
Step 2: Find the “convepSion faqgtorO”, that will data
get you to the units ygu want. Write in the missing 2
un |tS _ Importance
of A&P
1
Feet 2 Inches - Centimeters e

10 feet
X
1
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Learning goal: Make accurate and precise measuremer *1 calorie =4.18 joules
using proper significant figures when collecting and *1atm = 101.3 kilopascals
organizing data.

[ . T Ccrrs
Multi-step Dimensionad Analysis |
A&P
Example Problem: How many centimetgrs are in 60 inches? 3
Distinguish
Step 3 : Write in “conversion fa€tors” one at a AZBIn
time, put the unit you have orythe bottom. Cancel data
as you go. 2
Importance
of A&P
!
Feet 2 inches = Centimeters e

10 feet y 12 inches
1 1 foet,




— N Ww%E RS R b B | PTATY R Aniar oo \ s X ok ol e el o a4

using proper significant figures when collecting and *1atm = 1013 kilopascals 1 mjfe =1.760 yards 1 gallon = 4 quarts
organizing data.

[ T S
Multi-step Dimensional Analysis |
A&P
Example Problem: How many centimeters ar¢ in 60 inches? 3
Distinguish
Step 3 : Write in “conversion factors/ one at a AZBIn
time, put the unit you have on the bgttom. Cancel data
as you go. 2
Importance
of A&P
L M 1
Feet 2 Inches = fLentimeters Petne
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using proper significant figures when collecting and

organizing data.
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Multi-step Dimensional Analysis

Example Problem: How many centimeters are in 60 inches?

*latm = 101.:5 kilopascals 1mile = 1:760 vards 1 gallon =4 quarts

1 pound = 16 ounces 1 quart =2 pints

(=) -~
oo 32 K =°C+273 I

Step 4. Cancel the units and solve the problem!

Feet =2
10X 12+1x225+1=270cm

10 feet.
1 X

Inches

12 inches y 2:54 cm

1 foet.

1 nehes

- Centimeters

270 cm

Evaluate
based on
A&P

3

Distinguish

A&P in
data

2
Importance
of A&P

1
Define
A&P




Problem set up:

1tulgey 20 tumtum 2 Jubjub 1 slithy . 200 mome Jabb .
: wood trees birds tove arogores raths angarwoac
5 frumious Bandersnatches x Trumious X Ttulgey X 200 tumtum X 5 Jubjub X 53lithy X I porogeve X 2 mome raths
Bandersnatches waood trees birds toves

Cancellation of Units (Color coded for cancelling units)

bjub
\r:ﬁ}\ W%%Ww

5 frumiousBandersmatches x frons tove raths 1 Jabberwock
4@;“ W@s&\ 700 tumtum X5jubjub * “SSHthY ™ Thoragove - 2 momeraths
Bandersna trees birds toves
1

The units all cancel until all you are left with are Jabberwocks! Now just do the math and you end up with 8 Jabberwocks!



