Name

Instructions:

e Write your name and UGA myID in the appropriate boxes. For example, my UGA myID is sb62953.

UGA myID

e Write the answer for each question in the box beside or below the question:

o For multiple-choice, write the letter corresponding to your answer.

o For numeric response, write the answer with the designated formatting.
o For fill-in-the-blank, write the word.
o For free response, type what you need to answer the question.
o For true/false, type either true or false.

e Take a picture of the worksheet, convert it to a .pdf file, and upload it to Gradescope before 5:00 p.m. on

1/23:

o Instructions for converting pictures to a .pdf are on eLC in the Welcome Module.

o Instructions for uploading the assignment to Gradescope are also in the Welcome Module.

e Remember to write legibly! If Gradescope and I can’t read it, then it can’t be graded.

The Model: The International System of Units (SI) and Unit Conversions

ST units are a scientist’s language for measurement. These are standard units that are used everywhere and are
the basis for other familiar units. There are 7 base SI units, but we will only discuss 5 of them for now:

Physical Property SI Unit Abbreviation
Length Meter m
Mass Kilogram kg
Time Second S
Temperature Kelvin K
Amount Mole mol

Other SI units must be derived from the base units. However, there are common non-SI units that are used

frequently because they are easier to use numerically:

Physical Property Unit Abbreviation SI Unit
Volume Liter L m’
Temperature Celsius °C K
Concentration Molarity (mol/L) M mol/m?
Pressure Atmosphere atm Pa
Density mass/volume g/mL kg/m’

There are prefixes that are commonly used with SI and non-SI common units that indicate order-of-magnitude

(or number of zeros):

Prefix Abbreviation Meaning Notation
Mega M Millions 1x10°
Kilo K Thousands 1x10°
Centi C Hundredth 1x102
Milli m Thousandth 1x103
Micro M Millionth 1x10°
Nano n Billionth 1x10°
Pico p Trillionth 1x101"




If we want to convert from one unit to another (and that’s a lot of what we do when solving problems!), we
need to multiply by a conversion factor:

Converting 1 mile to feet:

5280 feet

1.00 mile X
1 mile

= 5,280 feet

The conversion factor, 5280 feet = 1 mile, allows miles to be changed to feet. The actual distance is the same,
but the units changed.

1. What is the conversion factor to change grams to pounds?
11b

454 g

454 g
b 11lb

c. 11b(454 g)

d 11b+454¢

2. Convert 565 nanometers (nm) to meters (m), showing all work. Report your answer in scientific
notation to the correct number of significant figures using the format 1.23 x 10°2.

Many problems involve multiple unit conversions with multiple conversion factors:
Converting 1 mile to centimeters:

5280 feet 12inches 2.54 centimeters

) ile X X X = =1.61 x 10°
1.00 mile T il 17 T incl 161,000 cm = 1.61 X 10° cm

All of the units except centimeters cancel out because they are on opposite sides of the division bar. This
isolates the desired units. When you want to get rid of units, always put them on the opposite side so they
cancel.

3. In the dimensional analysis example provided, is 161,000 cm equivalent to 1 mile? Discuss how
the answer is different or how we kept the answer equivalent to 1 mile in one to two sentences.




4. Based on the mile to cm example provided, discuss whether the units you want in your answer
should be on the top or bottom of the final conversion factor.

b.
C.
d

1 minute

[ X ————=10.0 d
5 minutes 60 seconds 0.08 seconds

5. What are the units in the answer for the example as written?
a.

Minutes

Seconds
Minutes/seconds
Minutes®/seconds

6. Discuss whether the answer shown in the example is correct or not in terms of what you know
about minutes and seconds and the units for the answer. Hint: discuss which is larger and which is
smaller.

Convert among these units, showing all of your work. Report your answers to the correct number of significant
figures. Use scientific notation when appropriate with the format 1.23 x 10"2.

7. 150.mL=?L

8. 8.5 cm = ? inches




9. 1 kg (measurement) =? Ib

10. 55.87 nm = ? km

11. 120. g/mL = ? kg/ML

12. 55 miles per hour = ? m/s
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