[image: image1.jpg]Measurement Facts
Units of Time
1 minute = 60 seconds
1 bour = 60 minutes
' lday=24hous
1 week = 7 days
1year = 12 months
1 year = 365 days

Standard Units of Measure

Length
1 foot =12 inches
lyard = 3 feet
1 mile = 5,280 feet
Weight (Maes)

1 pound = 16 ounces
1 ton = 2,000 pounds
Capacity
1 cup = & fluid ounces
1 pint=2 cups
1 quart = 2 pints
1 gallon = 4 quarts
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Metric Units of Measure
Length
1 kilometer = 1,000 meters
1 meter = 100 centimeters
1 meter = LOCO millimeters
Capacity
1 kiloliter = 1,000 liters
1 liter = 1,000 milliliters
Weight (Mass)
1 kilogram = 1.000 grams
1 gram = 1,000 milligrams

Conversion Tips

In order to convert from one unit into another, you must
either multiply or divide. To change from 2 smaller unit to
a larger unit, you must divide. When changing from a
larger unit to a smaller unit, you must multiply. Memarize
the measurement facts on this card so that you will know
what number you must multiply or divide by in order to
get correct answers.

Tool for Metric Conversions
You can memorize and use the “toal” below for converting
from one metric unit to another. Simply count how many
places you must mave in order to get from the original unit
of measure to desired unit. Then, move your decimal point
the corresponding number of spaces in the same direction.

Kilo Hecto Deka Base Deci Centi Milli
Unit*
*Base unit is gram, mater, or iter.
("Kittens Hide Down Under Dad’s Car Motor.”)

Estimates of Common
Units of Measure

With Real Life Objects
1foot: length of a football
1inch: width of a quarter ($.25)
1yard: length from nose to fingertip
1 pound: weight of a loaf of bread
L ounce: weight of a 4 page letter in an envelope
1 cup; amt. of milk in a container you buy at school
1 pint: individual plastic bottle of soda pop
1 quart: typical size container for car oil (=2 pints)
L gallon: family sized milk container (=4 quarts)
1 ldlometer: about one-half mile
1 meter: beight of a door knob
1 millimeter: thickness of a coin
L centimeter: width a little fingernail
Lliter: 1/2 capacity of a 2 liter soda pop container
1 kilogram: weight of a brick
1 gram: weight of one large vitamin
1 milligram: weight of a bee’s wing
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Fraction-Decimal-Percent

1/2=05=50%
/3= 03=331/3%
2/3= 06=662/3%
/4 = 0.25 = 25%
3/4 =075 =75%
1/5=02 = 20%
2/5 = 0.4 = 40%
1/8 = 0.125 = 125%
5/8 = 0.625 = 62.5%
1/10=0.1 = 10%
9/10 = 0.9 = 90%

Order of Operations

“Please Excuse My Dear AuntSally.”
PEMDAS*
P = parenthesis Ist
E = exponents 2nd
M & D = Multiplication & Division 3rd
A &S = Addition & Subtraction 4th

(*Do all operations in this order. Always work left to right)
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Place Values Geometry A

Perimeter/ Circumferénce & Area

The perimeter (P) of a geometric figure is the distance
around it The circumference (C) of a circle is the

" distance around the circle. Area (A) is the amount of

surface in a closed, flat space.
B peri Bl AfsEarmui
Square P=4g A=g?
Rectangle P=2b+Zh A=bh
Parallelogram P = 2b + 21 Az=bh
Triangle P=g+ssrs, A =(1/2)(bh)
Trapezoid P = sum of sides A=(1/2)h(b+b)
Circle C=27wr A=trr®
Volume

The volume of a 3-dimensional figure is the number of
cubic units it can contain. The surface area of a 3-
dimensional figure is the sum of the areas of all of it's sides.

Fiqwe _ Volume Formula Surface Area Formula
Rectanquiar Prism V=LWH  SA=ArA+ArArAZA,
Cube v=e3 SA=6A

Meaning of Variables in Formulag
P = perimeter
A=area
V = volume
SA = surface area
s = side length
b = base length
1 = slant height
r=radius
m=314
e = edge length

Labeling Geometric Answers
Perimeter/ Circumference: units (u)
Area/Surface Area: square units («*)
Volume: cubic units (&)





[image: image3.png]Metric Prefixes

When changing to a unit farther to the
right, move the decimal point to the right.
>

i | | | L1 | | ! | |
megs kilo unit micro  nano pico
G N
When changing to a unit farther to the left,
move the decimal point to the left.
Prefix Factor Number _Symbeo}
Mega 10° 1,000,000 M
Kilo 10° 1,000 -k
Hecto 10? 100 h
Deca 10! 10 da
" Unit 10° 1 one
Deci 10" 01 d
Centi 10 0.01 c
Milli 10? 0.00t - m

Micro 10°¢ 0.000001 ®
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Length Yolume Weight
* lin=254cm ¢ I1pt.=047L ¢ loz.=2835g
* 1ft =3048cm * 1gt.=09%4L e 1lb.=454¢g
* 1yd.=0914m * 1gal.=3785L * 221lb.=1kg
* 1mi.=161km
Temperature Kel!m_CKl Celsius('C)  Fahrenheit CF) -
¢ Absoulte zero 273 -459
¢ Freezing point of water 273 0 32
¢ Boiling point of water 373 100 212
¢ K="°C+273 « ‘Cx18+32="F

Quantities and Their Associated Units

Ouantity British Metric »
Length Foot (f) Meter (m)
Mass Slug Kilogram (kg)
Force Pound (1b) Newton (N)
Time Second (s) Second (s)
Area e m
Volume i m’
Capacity gatlon (gal) liter (L)
Velocity ft/ s m/s
Acceleration ft/s m/¢
Density ft/s kg/m®
Pressure b/ Pascal (Pa)
Energy, work ft-Ib Joule (J)
Power horsepower (hp)} Watt (W)
Period s s
Frequency hertz (Hz) henz (Hz)
Angle radian (rad) radian (rad)
Temperature Fahrenheit degree ('F) Celsius degree ("C}
Quantity of heat British thenmat unit (Btu) Joute (J)
Amount of substance Mole (mol)





2-2.1

UNITS OF MEASUREMENT (pg. 33—36)
· The system commonly used today among scientists and students of science is the International System of Units, abbreviated as SI.

1.  Measurements represent quantities.  A quantity is something 

     that has…

●____________    ●____________    ●____________
2.  Nearly every measurement is a number plus a…

●  Complete the chart below for each quantity.  Convert the  

     English and SI units along with the symbols and their 

     equivalent amounts.  The first one is done for you.
	
	      English System
	
	   International System
	

	Quantity
	Unit
	Symbol
	Unit
	Symbol

	Length


	inch


	1 in.


	centimeter


	2.5 cm



	Mass


	
	1 lb.


	
	

	Time


	
	
	
	60 sec.



	Volume


	
	1 gal.


	
	

	Temperature


	Fahrenheit


	
	
	

	Pressure


	
	
	
	1 atm



	Heat Energy


	
	1 cal.


	
	


2-2.2

CONVERSION FACTORS ( pg. 40 )
1.  A conversion factor is a ratio derived from the equality between 

     two different units that can be used to convert from…

2.  When you want to convert from one unit to another, you can set up the problem in the following way.
· Quantity sought   =   
Deriving Conversion Factors ( pg. 41 )

1.  You can derive conversion factors if you know the relationship 

     between the unit you have and…
2.  Another name for a conversion factor is an identity also 

 known mathematically as a…
PRACTICE (pg. 41)
●   Use conversion factors to convert the following…

1.  Convert 16.45 meters into cm and km.(1645cm & 0.01645 km)
2.  Express a mass of 0.014 mg in grams. ( 0.000014g)
2-2.2b

CONVERSION PROBLEMS USING 

THE FACTOR LABEL METHOD
The factor label method can be used to solve virtually any problem including changes in units.  It is especially useful in making complex conversions dealing with concentrations and derived unit.  The following describes the steps used in the factor label method.

1.  Write the given number and unit.
2a.  Set up a conversion factor (identity used to convert from one 
       unit to another) such as 12 inches  =  one foot.

  b.  Place the given unit (the unit you want to convert) as the 
       denominator of conversion factor  
  c.  Place desired unit (the unit that you want in your answer) as numerator 
Examples
●  55 mm  x       1 m       =  0.055 m
                      1000 mm

●  2 miles  x   5280 ft.   x   12 in.   =  126,720 in.  
                           1 mi.             1 ft.
Problems
1.  Convert to meters
     a).  14 cm





d).  43.6 mm
     b).  1.75 cm





e).  2.5 km
     c).  1 yd.





f).  1 mi.
2.  Convert to cm

     a).  275 mm





d).  0.075 m

     b).  87 m





e).  7.5 km

     c).  1 ft.






f).  1 in.
3.  Convert to grams
     a).  500 mg





d).  412 kg
     b).  0.005 kg





e).  4,500 mg
     c).  1 ft.






f).  1 in.

●  The density of water at 4 ˚C is 1g/mL.  Which means that the volume
    of 1 mL of water has a mass of 1 g.  Also note that 1 mL is equal to 1 cm3 
    in volume.
4.  Convert to liters of water
     a).  500 mL





d).  412 g
     b).  0.005 kg





e).  4,500 cm3
     c).  1 gal.





f).  1,000 mL
5.  Calculate the mass in grams of the following

     a).  250 mL





d).  10 cm3
     b).  0.662 L





e).  5 x 102 cm3
     c).  2.3 L





f).  1.0 L

6.  Calculate the volume of water in mL and cm3.
     a).  50 g






     b).  1,200 g






     c).  0.1 kg







     d).  250 mg
Name____________________   Period_______   Date__________

Lab Exp: Conversion Factors
     Examine a ruler graduated in millimeters.  Note the 10 markings between each centimeter ( cm ) mark.  These smaller markings represent millimeter ( mm ) divisions, where 10 mm = 1 cm, or 1 mm = 0.1 cm.

     A small paper clip is 8 mm wide.  What is this width in centimeters?                cm .  Because 10 mm equals 1 cm, there’s a “10 times” difference (one decimal place) between units of millimeters and centimeters.  Thus the answer must be either 80 cm or 0.8 cm, depending on which direction the decimal point moves.  Because it would take 10 mm to equal 1 cm, the 8-mm paper clip must be slightly less than 1 cm.  The answer must be 0.8 cm.  Thus to convert the answer from millimeters to centimeters we just move the decimal point one place to the left.

     The conversion of 8mm to centimeters can be written like this: 



8 mm  x  1cm ÷ 10 mm  =  0.8 cm

     This same paper clip is 3.2 cm long.  What is this length in millimeters?                mm.  This answer can be reasoned out just as we did for the first question, or written out:



3.2 cm  x  10 mm  ÷  1cm  =  32 mm

1.  Measure the diameter of a penny, a nickel, a dime and a quarter 
     and report each diameter in the table below

	Coin
	Diameter ( in. )
	Diameter ( cm )

	Penny
	
	

	Nickel
	
	

	Dime
	
	

	Quarter
	
	


2a.  Sketch a square, with 3 cm on each side.

       Now turn the square into a three-
      dimensional box or cube with a 3 cm width
      and height.  

b. The volume of a cube can be found by multiplying

     its length  x  width  x  height.  Calculate the total volume of a  

     cube with 10 cm sides in the units found in the table below.

	Units
	Volume

	cm3
	

	mL
	

	L
	


c.  Grocery-store sugar cubes each have a volume of about 1 cm3.  

     How many of these cubes could you pack into the cube with

     10-cm sides?  ______________.

3a. Read the labels on the containers provided.  Can you find 

      Any containers that list only U.S. customary volume or mass 

      units?   YES   /   NO     If so, describe them. _____________

      __________________________________________________.

 b. In the table below, describe three containers in terms of their 

     volumes or weight in both customary U.S. units and SI units.  
	Name on Container
	U.S. Volumes
	SI Volumes
	U.S. Weight
	SI Weight

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


4.  Determine the following conversions from your data.  

	U.S. Customary Units
	SI Units

	1 in.
	     cm

	 1 gal.
	       L

	1 lb.
	       g


2-3.4
SCIENTIFIC NOTATION (pg. 50—52)

1.  In scientific notation, numbers are written in the form 

     M  x  10n, where the factor  “M”  is a number greater than or 

     equal to _______ but less than  _______  and n is a…

     ●  Determine “M” by moving the decimal point in the     

         original number to the left or right so that only one 

         nonzero digit remains to the left of…

     ●  Determine “n” by counting the number of places that  

         you moved the decimal point.  If you moved it to the 
         left, “n” is  ______________ .  If you moved it to the
         right, “n” is  ______________.

MATHEMATICAL OPERATIONS (pg. 51—52)

1.  Addition and subtraction: These operations can be performed  

     only if the values have the same…

2.  Multiplication: The “M” factors are multiplied, and the 

     exponents are…

3.  Division: The “M” factors are divided, and the exponents of the 

     denominator is subtracted from the…

2-3.4b

SCIENTIFIC NOTATION PROBLEMS

1.  Convert the following to scientific notation

     a.  0.005  =
  __________

f.  0.25  =
  __________

     b.  5,050  =
  __________

g.  0.025  =
  __________

c. 0.0008  =
  __________

h.  0.0025  =  __________

     d.  1,000  =
  __________

i.  500  =
  __________

     e.  1,000,000 =  __________

j.  5,000  =
  __________

2.  Convert the following to standard notation
     a.  1.5 x 103  =
   __________

f.  3.35 x 10-1  =  __________

     b.  1.5 x 10-3  =   __________

g.  1.2 x 10-4  =   __________ 

     c.  3.75 x 10-2  = __________

h.  1 x 104  =       __________

     d.  3.75 102  =     __________

i.  1 x 10-1  =       __________

     e.  2.2 x 105  =    __________

j.  4 x 100  =        __________

3.  What is the volume of a sample of helium that has a mass of 

     1.73 x 10-3 g, given that the density is 0.17847 g/L?
(9.69 mL)
4.  What is the density of a piece of metal that has a mass of 

     6.25 x 105 g and is 92.5 cm  x  47.3 cm  x  85.4 cm?      (1.67 g/cm3)
5.  How many millimeters are there in 5.12 x 105 km?
(5.12 x 1011 mm)
6.  A clock gains 0.02 seconds per minute.  How many seconds will the 

     clock gain in six months, assuming 30 days per month? (5.2 x 103 s)  

Name_________________________   Period_______   Date____________
Lab Experiment 11:  Aluminum Atoms

Introduction

Aluminum is an element we use in the form of aluminum foil in everyday life.  We want to find out just how many aluminum atoms need to be stacked up to make a piece of aluminum foil.  We will assume that the aluminum atoms are stacked on top of each other directly and that the atoms behave as solid spheres during the stacking process.
Procedure
●  Part 1
    1.  Fill a 25 mL graduated cylinder about halfway with water record the 

         volume of water accurately.

    2.  Determine the mass of the graduated cylinder with the water in it.

    3.  Tilt the cylinder and carefully slide some aluminum shot (enough to 

         change the volume of water by 3 to 5 mL) into the water without 

         spilling or splashing out any water.
    4.  Record the volume of water in the graduated cylinder with the 

         aluminum shot.
    5.  Determine the mass of the graduated cylinder with the water and 

         aluminum shot.
    6.  Pour out the water and remove the shot from the cylinder and return  

         the shot.
 ●  Part 2
    1.  Obtain a piece of aluminum foil and measure it’s length and height and 

         record it on your data table.
    2.  Determine the mass of the piece of aluminum foil and record it on your 

         data table.
    3.  Return the piece of aluminum foil.

Data / Observations

●  Data Table 1

	Graduated Cylinder
	Without Shout
	With Shout

	Volume ( mL )


	
	

	Mass ( g )


	
	


●  Data Table 2

	
	Length ( cm )
	Height ( cm )
	Mass ( g )

	Aluminum

Foil


	
	
	


Analysis and Conclusions
1.  Calculate the volume of the shot.           2.  Calculate the mass of the shot.
3.  Since both the aluminum shot and the aluminum foil are pure elemental 

     aluminum, we would expect the ratio of the mass to the volume to be the 

     same for both.  That is:
                                             Mass of shot           =          Mass of foil             .
                                           Volume of shot                   Volume of foil
     ●  Use this relationship to find the volume of the aluminum foil
4.  Calculate the thickness of the aluminum foil. (Hint: Think about how 

     you would calculate the volume of a box from its measurements.  Think 

     of the piece of aluminum foil as a very thin box.)
5.  One aluminum atom has a diameter of 2.5  x  10-8 cm.  How many atoms 

     thick is the aluminum foil?
