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I.  MEASURING DISTANCE:       
1.  Look at the metric side of the ruler.

a.  What unit do the numbered lines represent?  ________________________________


b.  What unit do the small unnumbered lines represent? __________________________


c.  How many centimeters are in a meter? _____________________________________


d. What other tools can be used to measure length besides a ruler? ________________
2.  Use your ruler to measure the length of each of the objects below.  Measure in the first unit given and then CONVERT the measurement into the second unit. 

a.  length of your pencil




b.  height of lab counter
_______  cm      _______ mm   



    _______  cm      _______ m   

c. thickness of science book




d.  your height



 

______cm          _______  mm



    _______ cm
      _______ m

e.  length of a large paperclip



f.  height of whiteboard  




       

______ mm        _______ cm




   ______  cm
    _______ m 

II. AREA
3.  Area is called a “derived unit.”  It cannot be measured directly.  However it can be calculated by using measurements of distance.  Calculate the area of the following.  Remember  Area = length x width.  Be sure to include units. If you are multiplying two units of length, your units should be the  unit2.
a.  Science book cover    ________________   x  __________________  =  ___________________

b. Surface of your table  _____________   x   __________________  =  ___________________

III.  VOLUME

       One of the tools scientists use to measure liquid volume is the graduated cylinder.  It has a series of marks along the side that are used to measure volume.  When measuring liquid, place the graduated cylinder on the lab counter and bend down until your eyes are at the same level as the column of water.  Notice that the water forms a curve at the surface called a meniscus.  Read the volume of water at the bottom of the meniscus.


Ex:  















=    55.5  ml



1.  In what units of measurement does the graduated cylinder measure ? __________________________

2.  For each of the three graduated cylinders on the counter, answer the following questions:

	
	Cylinder A
	Cylinder B
	Cylinder C

	Total Volume  Cylinder Can Measure
	
	
	

	Volume of

Water Present
	
	
	


IV.  MASS
 Mass is a measurement of how much matter is present in an object. The standard unit is the gram.  During lab, we will use a digital balance to measure mass.  Before placing an object on the balance, hit the mode button until a “g” appears, indicating it will measure in grams.  Then press the “tare” or “zero” button.  This resets the scale to zero.  Once the scale reads zero, you may place your object on the scale.

1.  Measure the mass of the following objects in grams.  Be sure to include your units when you write the number.
a.  lg. paper clip ___________



b.  empty beaker  ____________


2.  Use the scale to measure 30 grams of beans.  Place an empty cup on the balance and hit the “tare” button.  After the balance is reset to zero, start adding beans.
a.  How many beans are in 30 g?   __________
b.  How many rice grains are in 2 g? ___________

WHERE did the unit gram come from?   To find out what a gram is, follow the following procedure.
Use a pipet to put water in a graduated cylinder.  You must measure a certain volume for the first three measurements.  You may choose the last two.  Once you have recorded the volume from reading the meniscus on the cylinder, transfer the water to a balance using a pipet.  Record the mass of the water in grams.


Volume of Water in Cylinder(mL)

    Mass of Water on Balance (g)


_____5 mL________



________________



_____9.4 mL_______



________________



_____20.8 mL______



________________



__________________


________________



_________________



________________

Now graph the information above.  Plot the 5 points and then draw a best-fit line. Be sure to use even spacing between numbers, i.e.  0,5,10,15,20…..  Find the slope (rise/run) and record below





Volume  vs Mass



Mass (g)








Volume (mL)

 What is the slope of the graph? _____________
What does this number represent? __________
             (think back to math class)



   (look at the units to help you)
V.  DENSITY  =  mass / volume        (no equipment need)
Density is a measurement of how tightly packed the molecules are in a substance. It is a derived unit similar to area.  The volume can be in meters or liters depending if the substance is a solid or liquid. Determine the density of a block that has a mass of 400 g and a volume of 100 cm3 . Remember units.
 
Block:     ______________     /    _________________  =  ____________________


VI.  TEMPERATURE
Most thermometers are marked off in degrees Fahrenheit on one side and degrees Celsius on the other side.  We will use Celsius in the laboratory.

1.  Use the thermometer to measure the temperature of the three beakers of water.  When you have read the temperature, remove the thermometer and place it back on the lab bench.
Room temperature


Ice Water


         Hot Water

 ______________ oC

   ________________ oC

  ________________ oC
2.  Use the formulas below to find out what some common measurements are in Celsius.  Be sure to calculate what is in the parentheses first.
Conversion of Fahrenheit to Celsius


Conversion of Celsius to Fahrenheit
oC  =  5  ( oF  -  32)  





oF  =  ( 9  oC)  + 32

          9
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a.  Freezing Point of Water  (32 oF)    =   _________________________ oC

b.  Human Body Temperature  (98.6 oF)     =    _____________________oC

c.  Room Temperature   ( 68 oF )   =   ____________________________ oC

VII.  QUESTIONS.  Remember your units.
1.  How many liters are there in 550 ml?  ___________________________

2.  How many meters are in 345 km ? ______________________________

3.  How many milligrams are in 87 cg ? ____________________________

4.  How many micrometers are in 3.5 meters ? _______________________

5.  How many milliliters are in 2.85 kL ? ___________________________

6.  What units would you use to measure the length of a room? __________

7.  What units would you use to measure someone’s weight?  ___________

8.  What units would you use to measure the size of bacteria? _________

9.  Is 4 m a reasonable height for a high school basketball player?  _____

10.  Is 100 kg a reasonable mass for a college football player? __________



11.  Is 100 m3 a reasonable volume for our classroom?  _______________

     Scientists all over the world use SI units for measuring.  SI stands for the International System of Measurement (Systeme International.)  The use of SI units allows scientists from different countries to communicate easily.  The SI system is more convenient than the English system of inches, feet, ounces, pounds, and so on, because all SI units use a base with standard prefixes and units that are multiples of 10.  For example, there are 100 centimeters in a meter and 1000 meters in a kilometer.  SI units will be used in this activity to measure length, mass, and volume.  
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