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Dimensional Analysis

a.k.a. Factor Label Method

a.k.a. "glorified" proprotions
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How many centimeters are in 28 inches?

using proportions:
there is one inch for every 2.54 cm

1inch _ X
2.54 cm 28 inches

Jan 7-1:33 PM
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Dimensional Analysis

1. Define the "given" and "goal"
underline circle

@w many centimeters are in 28 inches’.D

2. ldentify equivalence relationships
a.k.a. unit conversion factors

a.k.a. ratios or rates 2.54cm 11inch
- 1inch 2.54cm
(2.54 cm = 1inch]

3. Arrange conversion factors so units cancel,

leaving new desired unit

How many centimeters are in 27 inches? "
oal"

"given" 28|n X 254 cm — units)
start with 1 inch

what you know
chemists 28 in. |2.54 cm )
use "picket fence" I 1 inoh =

Why does this work?

754 _
12x754_

12x1=12

units cancel like numbers (factor out)

25 7

_ X =

7 5
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How many eggs in 4.75 dozen?

How many atoms in 3.5 moles?
1 mole = 6.02 X 1(23mokecues

particles

Sep 17-8:31 AM
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Use dimensional analysis or proportions:

55 mm = m 1000 mm =1m

SSeam] | wn | B 055 m
\ISBDMM

D.A. (dimensional analysis) is easier with

multistep conversions.

The largest single rough diamond ever found, the Cullinan diamond,
weighed 3106 carats; how much does the diamond weigh in

igra
&9
given conversions:
1 carat=0.2 g
el 1000mg =1 g

3106 carats| O2 4 | 1®°ng _

| curat ' 9 "
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patterns...

what patterns are present?

Convert 35 meters to miles.

35m|100cm| 1in |1t | 1mile  _
| 1m [254cm[12in| 5280ft —

Cross out units that cancel above.
Describe the relationship of top and bottom number:

(top must = bottom in each section)

Jan 7-3:02 PM
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Computer memory is measured in units of
bytes, where one byte is enough memory to
store one character (a letter or number). How
many typical pages of text can be stored on a
16 gigabyte drive. Assume that one typical
page of text contains 2000 characters.

One gigabyte = 1,000,000,000 bytes.

Given:
Conversions:
Goal:

16 GB |1 x 10° bytes |1char |1 page )
1 GB 1bytes | 2000 char

Jan 7-2:12 PM
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1 hr = 60 min 1 min = 60 sec 1 ton=20001bs | 7 days=1 week

24hrs=1day | 1kg=221bs | 1gal=379L |*428al=1cubic
meter

1 mi = 5,280 ft 1kg=1000g 1lb=160z 20 drops = 1 mL

365 days=1yr 52 weeks =1 yr 2.54cm=11in 1 L=1000 mL

0.621 mi =1.00 km| 1 yd = 36 inches 1ccis1cm’ ImL=1cm’

1.) How many miles will a person run during a 10 kilometer race?

2.) The moon is 250,000 miles away. How many feet is it from earth?

3.) A family pool holds 10,000 gallons of water. How many cubic meters is this?

Jan 15-11:37 AM
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1 hr = 60 min 1 min = 60 sec 1 ton =20001bs | 7 days=1 week

ddhrs=1day | 1kg=221bs | l1gal=3791 |2042gal=Tcubic
meter

1 mi=5,280 ft 1kg=1000g 1lb=16 0z 20 drops = 1 mL

365 days =1 yr 52 weeks =1 yr 2.54cm=11in 1 L=1000 mL

0.621 mi=1.00 km| 1 yd= 36 inches lccis1cem? ImL=1cm’

4.) The average American student is in class 330 minutes/day. How many hours/day is this?

How many seconds is this?

5) How many seconds are there in 1 year?

6) Lake Michigan holds 1.3 x 10'5 gallons of water. How many liters is this?

Jan 15-11:37 AM
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Mathematical Relationships

Linear relationships and Ratios

Relationship: 55mph or 55 miles/1hour or 55m/h
a. Ifapersonis traveling at 55mph how long were they in the car?
b. If a person is traveling at 55mph how far did they travel?

¢. On the back of this paper you will find a graph paper. Create a data table and a graph
(distance vs. hours). Pick some reasonable time frames for the graph. (55 mph)

d. Next to that graph make another graph of someone traveling at 30mph.

e. What are some similarity and c.iifferent charac’Eefistics?
both linear, positive slope
Each has different slopes and rates

f.  Using proportions calculate the following

i. How far did one travel if moving at 30mph for 95min.?.
30mi _ _X 95min | 30m|' =47.5 mile
60 min  95min | 60 min

ii. How long was a person in the car if traveling at 90mph for 100 miles?

[V AP=SN

90mi _ 100mi

= it 1hr
Thour X 100 m'i Sor =0.9 hours

Distance vs. Time

160 [
/
140 ,
312 iy
%10 H
/
B 00 Y,
S V4
0
20
/
1 /

time (hours)

Jan 9-4:22 PM

November 17, 2017
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Mathematical Relationships
Linear relationships and Ratios

2. A Nurse is making $26.50/hour. Make a graph on the back spanning 40 hours.

a. How much has the nurse earned in 1 minute (use a proportion)?

$26.50 _ X _
60 min. ~— 1 min x =$0.44

b. How much has the nurse earned in 52 weeks or 1 year of 40 hours/week.

52 x 40= 2080 hours $26.50 _  x _
Thr 2080hr X=$55,120

52 weeks |40 hours | $26.50
| Tweek | 1hr

=$55,120

Dollars Earned Vs Time [

90
80 ;- 7

600 .

400 v
300/
200
100/

/!
0 10 20 30 40

Dollars Earned

time (hours)

Jan 9-4:22 PM
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Mathematical Relationships

Linear relationships and Ratios

adius vs. Area of a Circle

\
\

A~ O 0o

N

_-K

Radius of a Circle (m)

0 90 180 270 360
Area of a Circle (m) ﬂ.‘-’-

3. Area of a circle?
a. Complete a graph on the back with the following information

b. Is this a linear relationship? Why or why not? '
p? Why y o e

NO Nnat po

Radius
of circle|.5 1 2 4 5 10
(m)

Area of
the
circle
(m?)

A 3. 12. 50 78 314

Jan 9-4:22 PM
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D.A. -- changing multiple units:

A car travels 55mph. How fast is it traveling

in km/sec? _
conversions:
miles to Km 1 min = 60 sec
hour sec 1 km = 0.62 mile
1 hr= 60 min
95 miles| 1 km 1 min.

1hour [0.62 mile] 60 min.| 60 sec

Jan 7-2:40 PM
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Speed of sound = 450 m/sec. Convert to miles/min.

1000 m =l km
0.62mi = 1km

16.74 mi/ min

Feb 4-8:07 AM
14
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Cooking Factor Label
This assignment uses cooking to assess factor label techniques.

Table 6.1 - Cream of Tomato — recipe produces 5 cups of soup

1 Tbs butter Freshly ground blk pepper 28 oz pureed tomatoes
1 Y% cups chopped onion Y5 tsp celery salt 1 tsp honey
2 bay leaves Y tsp allspice 1 cup milk
Y tsp salt 2 Tbs flour Swiss cheese

I. Use the above recipe to answer the following questions.
1. If Billy Bob (BB for short) uses 2 tsp of allspice, how much soup will he produce?

2. If BB uses 1.5 cups of milk, how much soup will he produce?

3. If BB has 13 guests and want to make 14 cups of soup, how much flour must he use?

4. How many oz of pureed tomatoes would BB need in problem # 3?

5. If BB could only find 11 oz of pureed tomatoes, how many cups of soup can he make?

Table 6.2 — Volume Conversions

1 teaspoon (tsp) = 5 mL 1 Tablespoon (Tbs) = 15 mL
4 cups = 1 quart 8 fluid ounces (0z) =1 cup
1 Tbl =3 tea 16 Tbl =1 Cup

II. Use Table 6.1 and 6.2 to answer the following questions.
1. If Billy Bob (BB for short) uses 6 mL of celery salt, how much soup can he make (in cups)?

2. If BB uses 3.5 bay leaves, how much flour must he use (in mL)?

Jan 9-4:17 PM

15
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Name
Cooking Factor Label

This assignment uses cooking to assess factor label technigues.

Table 6.1 - Cream of Tomato —recipe produces 5 cups of soup

1 Ths butter Freshly ground blk pepper 28 oz pureed tomatoes
1 ¥4 cups chopped onion Y tsp celery salt 1 tsp honey
2 bay leaves “ tsp allspice 1 cup milk
Y tsp salt 2 Tbs flour Swiss cheese

I, Use the above recipe {0 answer the following questions.
1. If Billy Bob (BB for short) uses 2 tsp of alISplce how much soup will he produce?

2+tsp. _aﬁﬁ?ga.*mg; 20 e SORP

2. If BB uses 1.5 cups of milk, how much soup vull he produce?

LSemble |3 6800 = 35, gnup
- £ ] O A ’
. If BB has 13 guests and want to make 14 cups of soup, how much flour must he use?
e e | 2 Ts flowr A
§uf -‘T Vi WA _;_;‘L_J_,. e M e w2 e e e o §
=Ry R SiloThs Flewa.

4. How many oz of pureed tomatoes would BB need in problem # 37

He.saue 1%:;“ afon foa

5. If BB could only find 11 oz of pureed fomatoes, how many cups of soup can he make?

fioe fonefe | S MR = ) O s 5o

Lid

e ‘!‘m 4D s "
Table 6.2 — Volume Conversions
1 teaspoon (tsp) = 5 mL 1 Tablespoon (Ths) = 15 mL
4 cups =1 quart 8 fluid ounces (oz) =1 cup
1 Tbl = 3 tedspoa? | 16 Tbl = 1 Cup
\:““ --'/ +r >
II. Use Table 6.1 and 6.2 to answer the following questions. mil. =2 T

1. If Billy Bob (BB for short) uses 6 mL of celery salt, how much soup can he make (in

cups)?
Leoherysaid | [ fse ] 3 a” *5“ E 12 caps
loml. ¢ b SdceralB = “-f e Cd8 v% < ok ('W

2. If BB uses 3.5 bay leaves, how much flour must he use (in mL)?
‘

2.5 b 4 uwﬁa} Z Ths fﬁrw {'wH”»E - K52 Swi\i Hlowr
éf‘ Ln#‘-g }Tbﬁ
|0, A

rocoi= | kg

Jan 10-7:27 AM

16
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