Using SI Units of Measurement 
Introduction:
How many inches equals one foot? How many feet equals one yard? Almost everybody can answer these questions. But how many yards equal one rod? Is there any one number that is common for changing inches to feet, feet to yards, or yards to rods? A problem with the English system for measuring is that there is no common number for changing one unit to another. As a result, you may have had difficulty remembering that there are 5.5 yards to a rod.

Biologists and other scientists use the SI system of measuring rather then the English system. SI is an abbreviation for the International System of Measurements. SI is a more modern version of the old metric system. This system is based on 10. To go from a smaller unit to a larger one, say from millimeter to centimeter, you multiple by 10 (move the decimal one place to the right). To go from a larger unit to a smaller one, say from centimeter to millimeter, you divide by 10 (move the decimal one place to the left).

Objectives:   In this investigation, you will:

· Identify and use SI units of length, volume, and weight to measure several objects,

· Learn two important rules for converting from one SI unit to another.

Materials:
Ruler 
Empty Bottle
Graduated container 
microscope slide 

sand 
 vial
balance.

Metric units:

	Decimal
	Power of 10
	Number
	Prefix
	symbol

	1,000,000,000
	109
	one billion
	giga
	G

	1,000,000
	106
	one million
	mega
	M

	1,000
	103
	one thousand
	kilo
	K

	100
	102
	one hundred
	hecto
	h

	10
	101
	ten
	deca
	da

	1
	100
	one
	basic unit. no prefix
	

	0.1
	10-1
	one tenth
	deci
	d

	0.01
	10-2
	one hundredth
	centi
	c

	0.001
	10-3 
	one thousandth
	milli
	m

	0.000001
	10-6
	one millionth
	micro
	μ

	0.000000001
	10-9
	one billionth
	nano
	n

	0.000000000001
	10-12
	one trillionth
	pico
	p

	0.000000000000001
	10-15
	
	femto
	f


Procedure:  
Measuring length in SI units (Meters):

How tall are you? How wide is your classroom? What is the size of your desk top? How long are pine tree needles? Getting answers to these questions involves measurements of distance or length. The English system uses inches, feet, yards, while the SI system uses the meter.

1. Examine your ruler. Starting at the left edge, locate the smallest division or mark. This unit is the millimeter (mm). 10 millimeters are equal to a unit called the centimeter (cm). Your ruler is 15 cm long or 150mm. The opposite side of your ruler is marked with the English system for comparison. 

How many millimeters equal 2cm? __________________

How many millimeters equal 10cm? _________________

What number is used in changing the number of millimeters to centimeters? ______________________ 

2. What number is used when changing centimeters to decimeters? _______________ 

3. What number is used when changing decimeters to meters? ___________________

4. Measure a microscope slide in millimeters.  Length: ___________________   Width: ___________   Height: ___________

5. Convert your millimeter numbers to centimeters:  Length: _______________ Width: ____________   Height: __________ Hint: move the decimal one place to the left 

6. Convert your centimeter number to decimeters: Length: _______________ Width: ____________   Height: __________  
7. Convert your decimeters to meters:                    Length: _______________ Width: ____________   Height: __________ 

8. To convert your meters to kilometers:                    Length: _______________ Width: ____________   Height: __________ 

9. Can you divide millimeters by 100 (move the decimal two paces to the left) to change directly to decimeters? __________
10. Can you divide millimeters by 1000 (move the decimal two paces to the left) to change to meters? __________________
11. What number do you divide by when changing centimeters to meters? _______________________________

12. As a review, indicate how you would change the following:
mm to cm: ___________________________________

            
mm to dm: ______________________________   
cm to mm:  ________________________________

          
mm to (m:  ______________________________   
cm to m:   _________________________________   

cm to km:  ______________________________
m to mm:  _________________________________

13. Measure the length and width of your lab table in meters.
Length: _______________ Width: ______________

14. Convert your meters to decimeters. 



Length: _______________ Width: ______________

15. Convert decimeters to centimeters.



Length: _______________ Width: ______________

16. Change centimeters to millimeters 



Length: _______________ Width: ______________

17. According to the table can you multiply meters by 100 to change directly to centimeters? Can you multiply meters by 1000 to change directly into millimeters? 

________________________________

18. When converting form one SI unit to another, you must either multiply or divide by a power of 10 (more the decimal the correct number of places in the correct direction). Which (multiple or divide) would you do to convert the following:

                    decimeters to meters? _______________________
centimeters to millimeters? ______________________

                    meters to kilometers? _______________________
micrometers to centimeters? _____________________

19. When changing from large SI units to smaller units, what mathematical operation is used? ________________________ 

20. What operation is used to convert from larger units to smaller units? ___________________________________

Remember, If you are changing from a smaller unit to a larger unit, you must divide (or move the decimal to the left). How far you move the decimal is determined how many units you are moving to. Example: if changing millimeters to centimeters, divide by 10, however, if changing millimeters to decimeters, divide by 100. If you are changing from a larger unit to a smaller unit, you must multiply. What number to multiply by is determined by how far the new units are from the original. Example: if changing kilometers to meters, multiply by 1000, however, changing kilometers to millimeters, multiply by 100,000. 

The meter is the main unit for measuring length of distance in the SI system. All changes form one unit to another involve a change of 10, or some multiple of 10. Answer the following questions.

21. 29mm = _________________ cm          

4dm    = ___________________ m

              44dm = _________________ cm          

1205cm = _________________ dm

              27km = _________________ m           

1202mm = _________________ cm

              103dm =_________________ m           

0.29dm = _________________ mm

              7.2m = _________________ cm          

48mm   = __________________ m

Measure Volume in SI units (Liters):

How much air do you inhale in one breath? How much water do you normally drink in one day? Can you measure the amount of space occupied by a bean seed? Getting answers to these questions involves the measuring of volume. The unit of measurement in the SI system for volume is liters. 

1. Examine the plastic container carefully. Notice the marking on the side. The marks on the left hand side represent the SI units, on the right side, the English units. 

2. Fill the graduated cylinder 70ml with water. Pou
3. r the water from the graduated cylinder to the cup. The SI marking are in units of 10. Place the cup on your lab table.

4. Convert your 70‑ml volume to centiliter (cl) units, and enter your answer in table 3 under the column marked "cl". Use the same rules as established for length. Are you changing from a smaller to a larger unit? If yes, then divide, if not then multiply. Fill in the rest of table 3 for dl and l. Answer the following question:

5. 
1.4L = ____________ ml    
5520 ml = __________ cl

15ml = ____________(l

6. What is the volume of the empty bottle? __________________________

Measuring Weight in SI Units (Grams):

Weight is measured in units called grams in the SI system. 

1. Using the balance determine the weight of the vial of sand in grams. To do this place the vial on the balance and press the tare button to zero the balance, then fill the vial with sand and place it again on the balance and record the mass of the sand alone. ________________________ 
2. Again place the empty vial on the balance and press the tare button to zero the balance, then fill the vial with water and place it again on the balance and record the mass of the water. _______________ 
3. To inter‑convert it is given that 1g of water is equal to 1cc (cubic centimeter) or 1‑ml of water at standard temperature and pressure (STP). Standard temperature and pressure are defined as the pressure at sea level or 760mm of Hg, and the temperature at 0 degrees Celsius. If this if true then 70ml of water should weight 70g. How accurate were our readings?
__________________________________________________________________________________________________
4. Check to see if it is true by weighing 10ml of water. Does 10ml of water weigh the correct amount? ______________ 

5. If there is a difference between the answers give a reason for it. _______________________________________________

8. 
Convert the following masses:

25g = ______________cg  
5kg = ______________g

697(g = ______________g
341mg = ___________cg

36g = _____________kg

Analysis:
1. What SI unit is used for measuring length? 

__________________________

2. What SI unit is used for measuring volume? 

__________________________

3. What SI unit is used for measuring weight? 

__________________________

4. Give the symbol for each of the following units:
millimeter: _____________     
kiloliter: _______________

decigrams:  _________________     
centiliter:______________
microliters: _____________

5. What units are represented by each of the following symbols?

dl: _______________    
km: _______________   

 

mg: ___________________    cm: __________________
mm: ______________       (g: _______________

6. Write the larger unit in the following: 
kl or l: _________________    
cm or mm: ________________    

dg or mg: _________________
cm vs mm:_______________    
mg vs kg: _________________   

7. Which mathematical process is used to change
cl to l: ______________          
cg to dg: ______________

             
m to cm: ___________________          mm to m:  _______________

g to (g: _______________

8. Why is it easier to convert meters to centimeters or millimeters than to convert miles to feet or inches? __________

_____________________________________________________________________

