

Name: _____________________

Date: ______________ Period: __           
Lab:  Metric Measurements

Station 1 – Volume of Liquids

INTRODUCTION

Volume is the amount of space an object takes up.

In the kitchen the volume of liquids is measured with a measuring cup. In science the volume of liquids is measured with a graduated cylinder using the unit of liter(L) or milliliter(mL).
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  Graduated Cylinder

PROCEDURE

Determine the number of drops it takes to make a milliliter.

1. Fill the graduated cylinder to 10 ml of water. 

a. Hint: fill to just under 10mL then use the pipet to reach the 10mL mark. 

2. Carefully add drops using the pipette until you reach 11 ml.
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This is the number of drops it takes to make one millimeter(mL)

b. Record this number in data table below

3. Repeat this process 3 times in order to calculate an average.
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DATA TABLE
	Trial 
	Number of Drops to make 1 mL

	1
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	2
	

	3
	

	Average

(add the 3 numbers above and divide by 3)
	


ANALYZE

If you need 2 milliliters (mL) of water for an experiment and you did not have

a graduated cylinder, but you did have the pipet you used today, what would you do?

____________________________________________________________

___________________________________________________________

Station 2 – The Volume of Solid Objects

INTRODUCTION

The volume, or amount space, of solids can be measured two ways. 


Note:
 1cm3    = 1 mL    These are both units of volume! 

Volume of Objects by Formula

Volume of cubes can be determined using the formula: LENGTH x WIDTH x HEIGHT
PROCEDURE

1. Measuring in centimeters (cm) use a metric ruler and the formula above to determine the volume of the box

pictured below. This will give you the volume in cubic centimeters, cm3
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Volume of Objects by Water Displacement

When an object is put in water the water moves out of the way. The volume of water that moves out of the way is equal to the volume of the object in the water. This is called “Volume by Water Displacement.”

PROCEDURE

1) Fill a graduated cylinder to exactly 10 ml 
2) Hint: fill to just under 10mL then use the pipet to reach the 10mL mark. 

3) Carefully tilt the graduated cylinder and slide the 3 marbles into it

4) Read the volume of water with the marbles and record in column B below

5) Determine the volume of the 3 marbles using the formula below:

Volume of water with marbles – Volume of water before adding marbles = Volume of 3 marbles

Repeat if you have time, by carefully pouring the water into the large beaker and taking the marbles out.

	A) Volume of water before adding marbles

Milliliter (mL)
	B) Volume of water with marbles

Milliliter (mL)
	Calculate (B minus A) 

Volume of all 3 marbles Milliliter (mL)



	10mL (Trial 1)
	
	

	10mL (Trial 2)
	
	

	10mL (Trial 3)
	
	+                               

	
	
	=              / 3=               mL


ANALYZE

Now determine the volume of a single marble by dividing your total (above) by 3.  ___________

Try dropping a single marble into the graduated cylinder.  What is its volume?  ____________ 


Station 3 – Length of Objects

INTRODUCTION
In Science length is measured in units of meters. Use a meter stick to determine: 

            1 meter (m) =  _____________ centimeters (cm)

  1 centimeter  (cm) =  _____________ millimeters (mm)

Kilometers are used to measure long distances.  If kilo means 1000, how many meters in kilometer? _________

PROCEDURE

Use a meter stick or ruler to fill out the table below. (Grayed boxes need not be completed)

	
	In millimeters (mm)
	In centimeters (cm)
	In meters (m)

	Height of your lab table
	
	
	

	Length of your lab table
	
	
	

	Length of your textbook
	
	
	

	Your height
	
	
	

	The height of the graduated cylinder
	
	
	

	The length of a pipette
	
	
	

	The length of your shoe
	
	
	


ANALYZE

1.  Which measurement is the largest?  Circle your answer for each pair

a) 14 mm  or   1 cm


d) 145 m  or 145 km



b)  334 m   or   1 km


e)  3.4 cm or 30 mm

c)  1 m  or 990 cm



f)   10 km  or 1000 cm

2. Circle the BEST metric unit for each.

a) The length of an eyelash [  mm  cm   m   km ]

b)  The height of a flagpole [  mm  cm   m   km ]

c) The length of your arm [  mm  cm   m   km ]

d) The distance between Chicago and St Louis [  mm  cm   m   km ]
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Station 4 – Mass of Objects Using a 3-Beam (Triple-Beam) Balance
INTRODUCTION
Mass is the amount of matter in an object. Think of it as the number of particles (atoms) it takes to make something. Weight is the mass of an object times the pull of gravity. Weight = Mass x Gravity

1. Look at the numbers in the picture above. They show the mass of the rock on the balance. Add them together here to get the total mass of the rock:

__________g +  _________g  +  _________g  =  _________g  

2. Look at the balance on your table. Slide the bars to the zero marks on the left. See if the pointer on the right is in the middle. If yes, go to 3. If no, ask teacher for help.

3. You will get the mass (weight minus gravity) of 3 objects. (You teacher will tell you what the objects will be) by following this procedure:

a. Balance is zero – nothing on it and the pointer is in the middle

b. Place object on pan

c. Slide biggest bar (in the middle) over one slot – did pointer go down?

i. Yes – move bar back one slot and go to d. – the next step

ii. No – move bar to right one slot until it goes down and you have to move it back one

d. Slide medium size bar (in the back) over one slot – did pointer go down?

i. Yes – move bar back one slot and go to e. – the next step

ii. No – move bar to right one slot until it goes down and you and you have to move it back one

e. Slide smallest bar (in front) to the right until the pointer is back in the middle. Add the numbers on the bars – you now know the mass of the object! Record it below.

	Object Name
	Numbers on Balance Bars
	Total Mass of Object

	
	
	

	
	
	

	
	
	


Station 5 – Temperature of Liquids – 
Reading a thermometer in degrees Celsius (oC)
INTRODUCTION

Temperature measurements in science are made in degrees Celsius. The
Celsius scale (oC) has 100 equal graduations between the freezing temperature (0oC)
and the boiling temperature of water (100oC). Temperature is the measure of
the kinetic energy of a substance (how fast the atoms are moving.)
At this station you will learn how to properly use and read a thermometer in degrees Celsius (oC).
What is the temperature shown on the thermometer to the right?   _________
Procedure
1. Use the graduated cylinder to put 100 mL of water in each beaker.

2. Place a thermometer in each beaker.
3. In Data Table 1, record the beginning temperature of the water in each beaker.

4. Carefully add one ice cube to the water in beaker B. Note and record the time.
5. Carefully place Beaker C on the hotplate. Note and record the time.
6. Do not let thermometer bulb touch bottom of beaker!
7. After 1 minute, observe the temperature of the water in each beaker.
8. Record these temperatures in Data Table 1.

9. After 5 minutes, observe the temperature of the water in each beaker.
10. Record these temperatures in Data Table 1.

	Beaker
	Beginning Temperature
	(oC) Temperature After 1 Minute
	(oC) Temperature After 5 Minutes

	A – Control
	
	
	

	B - Ice
	
	
	

	C - Hotplate
	
	
	


Data Table 1
Graph - Using three different colors make a line graph
             for each beaker’s temperature vs time data.


Materials

Part A

25 ml graduated cylinder

medicine dropper

250 ml beaker of water – or water bottles

extra beaker for disposal

Part B

ruler

25 ml graduated cylinder

medicine dropper or pipet

3 marbles

500 ml beaker to pour out and get marbles

Part C

meter sticks

rulers

Part D

balance

3 different objects to measure 

Calculators

Idea

Give out index card with #s for unknowns

Rocks with known densities – makeup?

group by color – 10 students – 5 pairs

4 groups


10 students/station


   5 pairs of students

Know the Equipment:


1.








Name: _________________________








Use: ___________________________

2.






Name: ___________________________


Use: _____________________________ 

3.

Name: ___________________________


Use: _____________________________


4.




          Name: ___________________________


Use: _____________________________

5.


Name: ___________________________


Use: _____________________________

6.
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       Name: _______________________ 

Use: ____________________________

Read the number at the bottom of the curve





INTRODUCTION QUESTIONS -


What is the volume of the liquid in the picture?  (Read the number at the bottom of the curve. Every mark is 1mL)     __________ mL


What is the maximum volume that can be measured with this graduated cylinder? _________ mL


What is the maximum volume that can be measured with the graduated cylinder on your table? __________ mL








Baby Antibiotic


Your baby needs 0.5mL or antibiotic. You must use the dropper to give the medicine to your baby.


Calculate how many drops would equal 0.5mL


       0.5mL  should =  ____________ drops





Add the number of drops you calculated above to the      graduated cylinder.


The number of drops used actually measured out as __________ mL 








Pipet





Volume of the box pictured is:


_____ x _____ x _____ =____________cm3 





Volume of wood block at lab station is:





_____ x _____ x _____ = ____________cm3





  3.  What is the length the arrow is pointing to above? __________ cm  __________ mm








Millimeter (mm)








Centimeter (cm)





Beaker – used for mixing, not measuring








