SUPP-L2

METRIC MEASUREMENTS AND CONVERSIONS

Goals:

1.  Review the metric system of scientific measurements.

2.  Review mathematical conversions of metric units.

3.  Practice scientific measurements.

Materials:  meter stick, centimeter rulers, scale balance, 50ml and 250ml graduated cylinders, 1 and 5ml pipets, 100ml beaker, weigh boats, scale balance, various weights and volumes, wrapped candy

Introduction:

The metric system is used for scientific measurements and makes conversion from one unit to another easy.  The basic units of measurement are: meter (for length), liter (for volume), gram (for mass/weight) and second (for time).  All other magnitudes are simply powers of 10, times the basic unit.  

Example: 1 liter is equivalent to 1000 milliliters (ml).  milliliters are smaller units of volume, so there are more of them.  One meter is equivalent to 0.001 kilometers.  Kilometers are larger units of length, so there are fewer.

Each power of 10 is given a name.  The following table lists the commonly used metric terms, used as prefixes before the basic unit: meter, liter or gram.  Each term’s value is shown as a decimal, fraction or power of 10.

	Numeric Value
	Power of 10
	Prefix of Unit
	Prefix Abbreviation

	1000
	103
	kilo-
	K

	100
	102
	hecto-
	h

	10
	101
	deca- or deka-
	da

	1
	100
	no prefix used
	

	0.1 or 1/10th 
	10-1
	deci-
	d

	0.01 or 1/100th
	10-2
	centi-
	c

	0.001 or 1/1000th
	10-3
	milli-
	m

	0.000001 or 1/1,000,000th
	10-6
	micro
	u


Since the metric system is based on powers of 10, converting a measurement given in one unit to another unit simply involves moving the decimal point.  The trick is to know how many places the decimal is moved and in which direction.  If you are converting from a larger sized unit to a smaller one, the decimal point should move to the right.  This results in a larger number of units, even though they are smaller in size.  

Example, to convert 1.0 kg to dag (decagrams) the decimal will move to the right.  The number of places it should move is two, since there are 2 powers of 10 difference between kilo- and deca- (103 to 101, or 1000 to 10).


1.000   kg → decimal moves 2 places to the right → 100.0 dag

Procedure for Metric Measurements:  Each student will work individually.

1.  Lengths:  Inspect the divisions on a full meter stick and a smaller centimeter ruler.  What is the most accurate measurement that can be made with each tool?  Then measure the items listed in the lab report, to the highest accuracy available.  Record which measuring device was the best to use and the units of measurement (m, cm, etc).  

2.  Volume:  Inspect the markings on various graduated cylinders and pipets to determine the most accurate measurement that can be made with each tool.

a.  Measure 100 ml water in a beaker.  Always use distilled or deionized water for scientific work.  Now pour the 100 ml into a graduated cylinder and read the measurement (at the meniscus).  How accurately does the beaker measure volume? ___________________
3.  Mass:  Obtain a wrapped candy for each student.  Each student will make their own measurement of a candy to the nearest 0.1 g and record on the board.  Find the average candy weight for the entire class and compare to the weight given on the candy package.  Also, calculate the minimum, maximum, mode and range for this set of data and record in the laboratory report.  

4.  Relate length: volume: mass in the metric system.  Prior to coming to class, cut out the pattern below.  Cut along the solid arrows, then crease along the rest of the lines, fold up the sides, and tape them to make an open box.  Its dimensions are 1 cm long x 1cm wide x 1cm high = 1 cm3 volume.  Seal all the seams of the box with tape.  Measure 1.0 ml water, using a 1 ml pipet, and transfer to the paper box.  What can you conclude about 1 cm3 and 1 ml?  Measure another 1.0 ml of water and transfer to a weigh boat (first weigh the boat, to the nearest 0.01g).  How much does 1.0 ml of water weigh?  Write your conclusions about the relationship between ml, gram, and cm in your report. 





LABORATORY REPORT L2

METRIC MEASUREMENTS AND CONVERSIONS

Name ______________________________________
Lab Section _____________

RESULTS

Table A Lengths

Measurement


Tool Used

	Length (longest) of 

lab desk
	
	

	Width of your

little finger
	
	


Table B Masses

grams


mg


Kg

	wrapped

candy
	
	
	


Table C Candy Weights - record each student’s weight to nearest 0.1g

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Find:

Average (Sum of candy wts ________ ÷  # of candies _______ = Average) _______ g

Maximum wt _________ g - Minimum wt __________ g = Range ___________

Mode (most common measurement) = ____________ g

QUESTIONS

1.  What tool would you use to measure 250 ml water?  _______________  5 ml water? 
______________ Would you use a beaker to measure volumes? ______________

2.   After cutting out, taping, and filling the cube in Part 5 with water, what is your conclusion about how volume, mass, and length are related in the metric system?_____

 ______________________________________________________________________

Why would this be logical? ________________________________________________

______________________________________________________________________
______________________________________________________________________
Cut out large square and cut along arrows.  Fold up sides and tape to make an open box.  Fill with 1.0 ml water.
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