WA: THE QUALITY OF OUR WATER (pg. 2 & 3)

· Answer the following questions concerning the article written by Lori Kartz entitled Fish Kill Causes Water Emergency in Riverwood Severe Water Rationing in Effect.

1.  Name the people mentioned in this article and their prospective positions.

2.  Name three reasons why the town in an uproar?  

3.  Name two of the special arrangements are being made because of the 
     water emergency.

4.  Name three ways that this water emergency will adversely effect the 
     town of River wood.

5.  How long will the water emergency last and who will help determine 
     when the water is safe to drink? 

WA: TOWNSPEOPLE REACT OT FISH KILL AND WATER CRISIS (pg. 4)

1.  Explain how the towns people of Riverwood felt about the 
     water crisis.

· Jimmy Hendricks: 

· Harmon Lewis: 

· Bob and Ruth Hardy: 

· The Hardys' daughter Toni: 

· Don Harris: 

· David Price: 

· Elmo Turner: 

2.  Riverwood will be without adequate water for...

3.  What two questions will we try to answer as we progress 
     through this chapter?

4.  What two questions are the major themes of this unit...

5.  Water has important properties such as
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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)
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WA.1  Measurement and the Metric System (Pg. 5—6)
__________

Centi

__________

__________

Deci


__________

__________

Liter

__________

__________

Meter

__________

__________

Milli

__________

__________

Milliliter

__________

__________

SI


__________

Key:  ( ( )
=
You know the topic very well

( + )
=
Your familiar with the topic

( 0 )
=
You’ve never heard of the topic

WA.1  Measurement and the Metric System (Pg. 5—6)

Directions: Place a check mark ( ( ) next to the statement that you 

        agree with or leave the space blank if you disagree with 
        the statement.

1.  _____  Le Systeme International d’Unites also known as the 
        metric system was first introduced 1000 years ago in 
        France.
2.  _____  Some SI units your familiar with are the gram ( g ), 

        degree Fahrenheit ( ◦F ), joule ( J ), and a mole ( mol ). 
3.  _____  The SI unit of length is the meter ( m )
4.  _____  If centi means one one-hundredth then in one meter 

        there is 100 centimeters ( cm )
5.  _____  The units most commonly used for volume are the 

        liter ( L ) and the milliliter ( ml )
6.  _____  If milli means one one-thousandth then in one liter there 

        is 1000 mL
Name_________________________   Period_______   Date____________

Systems of Measurement

· The system commonly used today among scientists and students of science is the International System of Units, abbreviated as SI.

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.


	
	


SIGNIFICANT FIGURES
1.  Significant figures in a measurement consist of all the digits 

     known with certainty plus one final digit, which is somewhat 

     uncertain or estimated

2.  Thus the term significant does not mean certain

3.  Insignificant digits are never reported

Rules for Determining Significant Zeros (pg. 47)

                 Rule                                               Examples
1.  Zeros appearing between


a. 40.7L has 3 sig figs 

     nonzero digits are significant

b. 87009km has 5 sig figs 

2.  Zeros appearing in front of 

a. 0.095897m has 5 sig figs

     nonzero digits are not significant
b. 0.0009kg has 10 sig figs

3.  Zeros at the end of a number

a. 85.000g has 4 sig figs

     and to the right of a decimal

b. 9.000000mm has 7 sig figs 

     are significant
4.  Zeros at the end of a number

a.  2000m may contain from

     but to the left of a decimal may

     1 to 4 sig figs, depending 

     or may not be significant.  If

     on how many zeros are

     such a zero has been measured

     placeholders.  For

     or is the first estimated digit, it

     measurements given, 

     is significant.  On the other 

     assume that 2000m has 1

     hand, if the zero has not been

     sig fig.  

     measured or estimated but is 

b.  2000.m contains 4 sig figs 

     just a placeholder, it is not 

     indicated by the presence

     significant.  A decimal placed 

     of the decimal point.

     after the zeros indicates that 

     they are significant.

SIGNIFICANT FIGURE PRACTICE PROBLEMS

1.  Determine the number of significant figures in each of the 

     following. 
     a.  __________  804.05 g

i.__________400 mL
     b.  __________  0.0144030 kg
j.__________30000. cm
     c.  __________  1002 m


k.__________0.0625000 kg
     d.  __________  0.02 g


l.___________0.020 cm3
     e.  __________  6,051.00 L

m.__________13.70 g/mL

     f.  __________  142 mg


n.__________1.071 cm3
     g.  __________  0.073 g


o.__________5.00 mm

     h.  __________  55.320 km

p.__________1.010 mg

2.  Determine the location of the last significant place value by 

                                                                                                                                                                                                                         


.

     placing a bar over the digit. (Ex.  1.700 ).

     a.  __________  8040 g


f.__________90,100 mL
     b.  __________  0.0300 kg

g.__________4.7 x 10-8 cm
     c.  __________  6.02 x 1023 atoms
h.__________10,800. kg
     d.  __________  2.000 x 102 mg
i.__________699.5 cm3
     e.  __________  0.90100 L

j.__________0.00410 g

3.  Suppose the value “seven thousand centimeters” is reported to 

     you.  How should the number be expressed if it is intended to 

     contain the following:

     a.  1 sig fig


b.  4 sig figs

c.  6 sig figs

     __________


__________

__________
ROUNDING
The extent of rounding required in a given case depends on
whether the numbers are being added, subtracted, multiplied or divided. 

Rules for Rounding Numbers

If the digit following the                then the last              Example(rounded      

last digit to be retained is:              digit should:             to three sig figs)
● greater than 5


be increased by 1

42.68  ( 42.7
● less than 5



stay the same

17.32  ( 17.3
● 5, followed by nonzero

be increased by 1

2.7851  (  2.79

   digit(s)
● 5, not followed by

be increased by 1

4.635  (  4.64

   nonzero digit(s), and 





(because 3 is odd)

   preceded by an odd digit

● 5, not followed by

stay the same

78.65  (  78.6
   nonzero digit(s), and





(because 6 is even)
   the preceding significant
   digit is even
ADDITION OR SUBTRACTION WITH SIG FIGS 

1.  When adding or subtracting decimals, the answer must have the 

     same number of digits to the right of the decimal point as there 

     are in the measurement having the fewest digits to the right of 

     the decimal point.
2.  When working with whole numbers, the answer should be 

     rounded so that the final digit is in the same place as the left 

     most uncertain digit.
MULTIPLICATION & DIVISION WITH SIG FIGS 
For multiplication or division, the answer can have no more significant figures than are in the measurement with the fewest number of significant figures
CALCULATIONS USING SIG FIGS

Perform the following operations expressing the answer in the correct number of significant figures.
1.  1.35 m  x  2.467 m  =
2.  1,035 m2  ÷  42 m  =

3.  12.01 mL  +  35.2 mL  +  6 mL  =

4.  55.46 g  -  28.9 g  =  

5.  0.021 cm  x  3.2 cm  x  100.1 cm  =  

6.  0.15 cm  +  1.15 cm  +  2.051 cm  =

7.  150 L3  ÷  4 L  =

8.  505 kg  -  450.25 kg  =

9.  1.252 mm  x  0.115 mm  x  0.012 mm  =

10.  1.278 x 103 m2  ÷  1.4267 x 102 m  =  

11.  2.4 g/mL  x  15.82 mL  =

12.  94.20 g  ÷  3.16722 mL  =

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__________
WA.1 Your Turn: 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


SCIENTIFIC NOTATION
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
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…

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)  

