< S| Units and Conversion Factors >

Mass

Length
SI unit: meter (m)
“Qmeter = 1.0936 yards
- 1 centimeter = 0.39370 inch
1 inch = 2.54 centimeters
h (exactly)

-1 kilometer = 0.62137 mile

1 mile = 5280 feet

= 1.6093 kilometers
1 angstrom = 107'® meter

= 100 picometers

SI unit: kilogram (kg)
1 kilogram = 1000 grams ‘

= 2.2046 pounds

] pound = 453.59 grams
= (,45359 kilogram
= 16 ounces

1 ton = 2000 pounds

= §(7.185 kilograms
1 metric ton = 1000 kilograms

= 2204.6 pounds
1 atomic N
mass unit = 1.66056 X 10~% kilograms

Volume Temperature
SI unit; cubic meter (m*) ST unit; kelvin (K)
1 liter =10"% m’ 0K = ~273.15°C
o =1dm’ = —459.67°F
= 1.0567 quarts K = °C + 273.15
1 gallon = 4 quarts o 3,
= § pints ¢ ' T g F—-32)
= 3.7854 liters 9
1 quart = 32 fluid ounces °F - =5 O +32
= 0.94633 liter
Energy Pressure
SI unit: joule.(J) SI unit: pascal (Pa)
1 joule =1 kg + m¥s% 1 pascal = 1Nm®

= (.23901 calorie
=9,4781 X 10™* btu
(British thermal unit)
1 calorie = 4.184 joules
= 3.965 X 1073 btu
1 bt = 1055.06 joules
= 252.2 calories

=1 kglm 52

1 atmosphere = 10{. 323 kilopascals

= 760 torr (mmHg)
= 14. ’70 ‘pounds per
square inch
1 bar = 107, pascals
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Dimensional analysis #1
Name

Show all set-ups!!
Given the following information:
1 quark = 2.9 whos 1 whos = 5 mabees 1 bug = 3.7 quarks 1 kuz = 3.2 mabees

Change:

1.) 3.0 quark to bug 1.
2.) 1.3 mabees to quarks 2.
3.) 7.0whos to bugs 3.
4) 8.75 kuz to quarks 4.
5 25hbugtokuz 5.
6.) 2.0 X 10° quarks to mabees 6.
7.) 900. quarks to whos 7.
8.) 4.8 X10°kuz to mabees 8.
9.) 205 mabees to whos 9.
10.) 15 bug?® to quarks® (see note at bottom) 10.
11.) 2.5 mabees® to kuz? 1,
12.) 1.50 X 10 kuz® to bug? 12.

For squared conversion factors, write the conversion factor you think you need, put it in parentheses, and then square it. Both the
numerical value and the units will end out being squared.



Dimensional Analysis Practice Problems

1) 0.56kg="7mg

0.56kg x £X mg = mg
kg g
2) 12ng=17%g
12ng x g = g
ng
3) 2.0in =7mm (lin=2.54 cm)
2.0in x cm X m X mm = mm
in cm m
4) 500ft=7?m
S00ft x in x cm X = m
in cm
5) 10uL=?c¢cc (ImL= lem® =1 cc)
10pL x L x mL x ce = ce
uL L mL
6) 3 wk=7min
3wk x X = min
7) 50mL = ? cups (1L = 4.226cups)
50mL x X = cups
8) 5.33km =7 dm
5.33km x X = dm

9 123.0ng =7 Mg

123.0ng x X

Mg

10) 3yds=?in (1 yd=23ft)

3yds x X =
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Worksheets 405

DIMENSIONAL ANALYSIS

Set up and solve the following problems using dimensional analysis. Be sure fo express your results to the
proper number of significant figures. )

1. How many seconds are there in 1.2 weeks? -
. 2. How many centimeters are there in 4.38 feet? -
*'3, How many meters did you run if the distance run was 6.59 x 10° inches?
4. What is the mass of a suitcase, in pounds, if it weighs 19.5 kilograms?
5. If a recipe calls for 37 grams of suagar, how many pounds does that correspond to?
6. Express a volume of 389 em’ in £t and in’.
7. How many liters are equal to 39 in’?
8. If a car travels at 4.45 X 10* ft/hr, what would its speed be in meters/min? N ‘
9. What is the density of a substance if it has a mass of 59.2 grams and a volume of 17.0 mL?
10. Calculate the density of a liquid, in grams!cmE, if it has a mass of 23.2 grams and occupies a cube
with dimensions of 1.3 cm X 5.6 cm % 2.3 1.
11. If a liquid has a density of 1.04 g/mL, whiat would its density be in Tbfin’?
12. What volume, in fiters, would 88.9 grams of a substance occupy if its density is 2.38 g/mL?
13. What is the mass, in pounds, of 389 mL of a gas that has a density of 1.29 g/L?
14, Convert 37°C to °F and K.
15. Which temperature is the coldest?
a) —12°C b) 18°F c) 248K




1,

Worksheet: Dimensional Analysis

The distance from the thumb to the little finger on Erbie Terbium’s hand is 9 inches.
Convert this to centimeters.

According to the Guinness Book of Records the heaviest baby ever born weighed 29 1bs 4 oz.
(29.25 1bs). What was the baby’s mass in kG? (Historical Note: The birth occurred in
Effingham IL in 1939 and due to respiratory problems the baby died two hours later. The
heaviest babies to survive weighed 22.5 lbs and were born in 1955 and 1982.)

. Your cross country skis are 210 ¢cM long. What is their length in inches?

. A condor has a wing span of 3.05 M. What is the wing span in feet?

In Europe gasoline is sold by the liter. Assume that it takes 14 gallons of gasoline to fill the
tank of a compact car. How many liters of gasoline will it take?

You have just received a French cookbook from the exchange student. You want to make 3
quarts of punch for a party. Will a recipe of 2.5 L be enough?

Some owls maintain territories of up to 3 acres. How many owls could live in a large
wooded area of 20 hectares? (1 hectare=1 sq. dekameter=100 m*= 2,47 acres)

Ruth Palladium (RuPd) bought 10 acres of land and built a house on 2 acres. RuPd wanted
to raise sheep on the remaining 8 acres. If it takes 1/8 (0.125) hectare to raise one sheep,
how many sheep can be raised on the 8 acres.

One 1.6 oz. of package of cinnamon and spice instant catmeal contains 34 G of carbohydrates.
If you had instant catmeal 6 days a week, how many ounces of carbohydrate would you
consume in a week? (16 oz =1 1b = 454 G =256 Drams = 7000 Grains)

10. Many candybars have 9 G of fat per bar. If during a “chocolate attack” you ate one pack of

candy (0.6 dekabars), how many ounces of fat would you have eaten? There are approximately
9 Calories per gram of fat, how many Calories is this?

11.1f the RDA for vitamin C is 60 mG per day and there are 70 mG of vitamin C per 100 G of

orange, how many 3 oz. oranges would you have to eat each week to meet this requirement?

12, If Gasp cigarettes have 5 mG tar and 0.4 mG nicotine per cigarette and there are 20

cigarettes per pack, how many packs of cigarettes would have to be smoked to coat your
lungs with 8 oz (1/4 1b.} of tar? How many packs would you have to smoke to coat your
lungs with one gram of nicotine?

13. You are riding home from a party and the driver has been drinking. The car is traveling at

60 mi per hour. Suddenly a child steps into the road ahead. Because the driver has been
drinking his reaction time has been slowed by 1 second. How far toward the impending
accident will the car travel before the driver beging to stop? (Note: This is equal to the
extra distance it will take to stop the car because the driver has been drinking.)

Dimensional Analysis Worksheet: Chem I November 8, 1997



