Monday, August 26, 2019
Welcome to Investigative Science

with Mr. Fireng
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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:

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: Make accurate and precise measurements n
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 n
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
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 A&P
What units you have—> What units you wan{ .
] Define
Feet 2 Centimeters AZP
10 feet
f X

1



Investigative Science y

Learning goal: Make accurate and precise measurements n
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
ou want to get to. This time
Write what you have below it. | 2
(E)fA&P
What units you have—> What units you wan{ .
. Define
Feet 2 Centimeters ARP
10 feet X




1 vard= 3 feet

Investigative Sciene2-——

Learning goal: Make accurate and precise measuremer 1
using proper significant figures when collecting and
organizing data.

0 auans

E=18°C+32

Multi-step Dimensional AnaIyS|s

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 iInches —= Centimeters

10 feet
X
1

<&

1 pound = 454 grams
1 hour = 60 minutes

RIS joules 1 mijgg=5.280 feet 1 minute = 60 seconds
Vils g g

K C+4..'

n = 4 quarts
= 2 pints

Evaluate
based on
A&P
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Importance
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Define
A&P
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1 pound = 454 grams

1 hour = 60 minutes
fam= 5.280 feet 1 minute = 60 seconds
Vgidls g g3gn = 4 quarts

Investigative Scienc

Learning goal: Make accurate and precise measuremer *1gq
using proper significant figures when collecting and *la

organizing data. =2pints
x K=°C+273 -
Multi-step Dimensiopal AnaIyS|s pose
A&P
Example Problem: How many cegtim@ters are in 10 feet? 3
S g
Step 2: Find the “convepSion fagtorO”, that will data
get you to the units yg rite in the missing 2
un |tS . Importance
of A&P
!
Feet 2 Inches = Centimeters e

10 feet
X
1




Investigative Scienmmm

*1 liter = 1.06 quarts

Learning goal: Make accurate and precise measuremer IR 8 joules 1n
°C

using proper significant figures when collecting and
°F =1.8°C +32

organizing data.
Multi-step Dimension

Viigls g g

Example Problem: How many centimetgts are in 60 inches?

Step 3 : Write in “conversion faCtors” one at a
time, put the unit you have orythe bottom. Cancel
as you go.

Feet =2 INC - Centimeters

10 Teet y 12 inches
1 1 foet

K C+4..'

<&

1 pound = 454 grams
1 hour = 60 minutes
= 5.280 feet 1 minute = 60 seconds
n = 4 quarts
= 2 pints

Evaluate
based on
A&P

3
Distinguish
A&P in
data

2
Importance
of A&P

1
Define
A&P




Investigative Scienc?.......—o

*1 liter = 1.06 quarts

Learning goal: Make accurate and precise measuremer *1 RlSjoules
3é

using proper significant figures when collecting and *1
°F =1.8°C +32

organizing data.
Multi-step Dimensional 4

nalysis

Example Problem: How many centimeters ar¢ in 60 inches?

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

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 migw= 5.280 feet 1 minute = 60 seconds
n = 4 quarts
= 2 pints

4 _ F—% K =°C +273

Evaluate
based on
A&P

3
Distinguish
A&P in
data

2
Importance
of A&P

1
Define
A&P




Investlgatlve ClIeNC ... ... | pound = 454 grams

*1 liter = 1 06 quarts 1vard=23 eet l hour = 60 minutes

Learning goal: Make accurate and precise measuremer I:R 8 joules ni_ 5.280 feet 1 minute = 60 seconds

using proper significant figures when collecting and VRS gl s = 4 quarts

organizing data. ~Apm
%F=18°C+32 K=°C+273 -
Multi-step Dimensional AnaIyS|s crtse
A&P
Example Problem: How many centimeters are in 60 inches? 3
i
Step 4: Cancel the units and solve the problem! data
2
Importance
of A&P
!
Feet 2 inches = Centimeters e
10x 12+1x225+1=270cm

10}?33; 12 inches v 2:54cm  — 270cm
1 1fbst lTthes




e B

using proper significant figures when collecting and

organizing data.

e

N -

[ -
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
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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!



Investigative Science y

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

WHat 1S aimensiona‘ Ana‘ysis witH

Combination Units?

* Dimensional Analysis can also be used for
combination units for example I'% toM .
Need to convert BOTH units. r s

e Write the fraction in a “clean” manner:

km/h becomes Km
h

based on
A&P

3

Distinguish

A&P in
data

2
Importance
of A&P

1
Define
A&P




Investigative Science y

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

4
Dimensional Analysis with G
A&P
Combination Units 3
Example Problem: How many kilometers/sec are in 5 miles/hour  [pistinguish
Step 1: Read the problem and find out what unit gy
you are in at the top and bottom and what unit you
want to get to. Im oftance
miles 2> _Km  Like a two step | caer
hour sec  because you .
. need to convert| oefine
5 miles both top and il
1hour - bottom




Investigative Science y

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

Dimensional Analysis with
Combination Units

Example Problem: How many kilometers/sec are in 5 miles/hour
Step 2: Find the “conversion factors”, that will get
you to the units you want. Write in the missing
units. _

miles 2 Km Like a two step

hour sec because you
need to convert

1.609 km 1 hour both top and
1mile 3600 sec Potom

4

Evaluate
based on
A&P

3
Distinguish
A&P in
data

2
Importance
of A&P

1
Define
A&P




Investigative Science y

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

4

Dimensional Analysis with
e o o A&P
_ Combination Units
Example Problem: How many kilometers/sec are in 5 miles/hour Disti: .
Step 2: Find the “conversion factors”, that will get A&Pin
you to the units you want. Write in the missing data
units. ,
Km PUt the Unlt yOU IImpoftance
T : of A&P
sec want togetrido
1
1 609 km 1Thour ©n thetop or eine
. bottom
1 mile 3600 sec




Investigative Science

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

&

Dimensional Analysis wWith miles

Combination Units hour

Example Problem: How many kilometers/sec are in 5 miles/hour

Step 3 : Write in “conversion factors” one at a
time, put the unit you have on the bottom. Cancel
as you go. -

miles =2 Km

hour sec
Smites 160 1h’6u[ _ Km
1 hOwL 1 mile 360 Sec

4

Evaluate
based on
A&P

3
Distinguish
A&P in
data

2
Importance
of A&P

1
Define
A&P
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Investigative Science
Learning goal: Make accurate and precise measurements

using proper significant figures when collecting and
organizing data.

4

Dimensional Analysis with mijes |2
Combination Units ~ our |

Example Problem: How many kilometers/sec are in 5 miles/hour  |pistinguish

Step 4: Do the math! Aj;i;n
miles 2 _Km
hour sec “mpoftance
multiply the top 5 x 1.6=8; of A&P
multiply the bottom 1 x 1 x 3600 = 3600, o
A&P

5mites  1.609 km 1 Aeur m

thowr ~ 1rile . 3600 sec 3600 se




Investigative Science

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

organizing data.

Dimensional Analysis with mifes
Combination Units ~ 7our

Example Problem: How many kilometers/sec are in 5 miles/hour
Step 4: Do the math!

9

miles Km

hour sec
(multiply the top 5 x 1.6=8;
multiply the bottom 1 x 1 x 3600 = 3600,
Divide.. Top/bottom = .002

5mites  1.609 km

1heur  .002 km

4

Evaluate
based on
A&P

3
Distinguish
A&P in
data

2
Importance
of A&P

1
Define
A&P

thotr ~ 1rmile 3600 sec  S€C




] ] ]
Investigative Science
Learning goal: Make accurate and precise measurements

using proper significant figures when collecting and
organizing data.

Dimensional Analysis with mifes “
Combination Units ~ /our | *
Example Problem: How many kilometers/sec are in 5 miles/hour | 3
Step 1: Do the math! D'Ztg[‘,,g?fh
miles - M data
hour sec 5
Re=write “un=clean if you want.. e
\ 1
Define
A&P
5miles  1.609km  1HReur *002 km
X — =
1howL 1 riile 3600 sec S€c
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Investigative Science
Learning goal: Make accurate and precise measurements

using proper significant figures when collecting and
organizing data.

. . . . 4
Dimensional Analysis with Eluae
. . . A&P
Combination Units
Example Problem: How many kilometers/sec are in 5 miles/hour Disti: -
Step 1: Process is the same as two step! Write the A&Pin
fraction in a “clean” manner: ki
miles > Km | jke 2 two Step  |fuoane
hour sec of AP
because you
5 miles need to convert | oefine
1 hour X both top and =

bottom




Investigative Science

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

organizing data.

Dimensional Analysis with
Combination Units

Example Problem: How many kilometers/sec are in 5 miles/hour

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

units.

miles

hour

1.609 km

1T mile

9

Km

SeC
1 hour

3600 sec

Like a two step
because you
need to convert
both top and

bottom

&

4
Evaluate
based on

A&P

3
Distinguish
A&P in
data

2
Importance
of A&P

1
Define
A&P




Investigative Science y

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

Dimensional Analysis with
Combination Units

Example Problem: How many kilometers/sec are in 5 miles/hour

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

units. . _Km Put the unit you

oyt '\hsec want to get rid o
160fkm  1hour ©On thetopor

Tmile . 3600sec Pottom

4

Evaluate
based on
A&P

3
Distinguish
A&P in
data

2
mportance
of A&P

1
Define
A&P




Investigative Science

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

&

Dimensional Analysis with
Combination Units

Example Problem: How many kilometers/sec are in 5 miles/hour

Step 3 : Write in “conversion factors” one at a
time, put the unit you have on the bottom. Cancel

as you go.

~ km
sec

miles =2

hour

Km

SecC

\_/
1.609 km 1 Prewr

1 mite 3600 sec

5 mLI@s
1 howr

4

Evaluate
based on
A&P

3
Distinguish
A&P in
data

2
Importance
of A&P

1
Define
A&P




Investigative Science

Learning goal: Make accurate and precise measurements

using proper significant figures when collecting and
organizing data.

Dimensional Analysis with
Combination Units

Example Problem: How many kilometers/sec are in 5 miles/hour

Step 1: Do the math!

9

miles Km

hour sec
multiply the top 5 x 1.6=8;
multiply the bottom 1 x 1 x 3600 = 3600,

Srﬁﬂes 1609km 1 Howr
1 h‘ow 1 e 3600 sec

8 km
3600sec

&

4

Evaluate

based on
A&P

3

Distinguish

A&P in
data

2
Importance
of A&P

1
Define
A&P




Investigative Science

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

&

Dimensional Analysis with
Combination Units

Example Problem: How many kilometers/sec are in 5 miles/hour
Step 1: Do the math!

miles -
hour sec

(multiply the top 5 x 1.6=8;
multiply the bottom 1 x 1 x 3600 = 3600,
Divide.. Top/bottom = .002 Re=write

5 r?ﬁies
1 howr

Km

“‘un=clean if you want..

1.609 km 1 howr
5 me 3600 sec

.002 km
sec

4

Evaluate
based on
A&P

3
Distinguish
A&P in
data

2
Importance
of A&P

1
Define
A&P
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Investigative Science
Learning goal: Make accurate and precise measurements

using proper significant figures when collecting and
organizing data.

. . . . 4
Dimensional Analysis With mijes |ssue
Combination Units ~ 7our
Example Problem: How many kilometers/sec are in 5 miles/hour Disti:guish
Step 1: Do the math! AZPn
miles - _Km
hour Sec Impoftance
Re=write “un=clean if you want.. OTASP
>miles 1609 km 1 Hheur 002 km
— X —
1 hOHL 1 mile 3600 sec SeC



