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Lab 1-2   Introduction to the Graduated Cylinder

Name ___________________________

Hour _____
Number vs. Volume

(Adapted from TIMS Chicago: UIC 1989)

Purpose:  In this lab you will improve the following skills: measuring, data collection, and graphing.  In a lab, there are things that may be changed or controlled. These are called variables.  Independent variables are the ones you control, anything that changes because of that is called a dependent variable.  Variables that deal with numbers are called quantitative variables; they have to do with an amount. Variables that deal with the objects themselves are called qualitative variables; they have to do with a characteristic or property of the object.  
For this lab, you will be using a graduated cylinder to measure a volume.  When reading a liquid in a graduated cylinder read the bottom of the meniscus.
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Materials

Marbles

Graduated Cylinder 


Beaker 


Straight edge

Procedure
1. Fill the beaker about ½ full of water.
2. Use the water from the beaker to fill the graduated cylinder up to the 50 mL mark. Remember to read the bottom of the meniscus.

3. Place 1 marble in the graduated cylinder.  Record the new height of the water.

4. Refill the graduated cylinder to the 50 mL mark.  Place 4 marbles into the graduated cylinder.  Record the new height of the water.

5. Repeat with 8 marbles.
Data Table

Independent 






               
Dependent
Variable









 Variable
	Number of

Marbles
	Original volume of water 
(V1)
	Volume of water and marble in mL
	Estimate

to the

0.1 mL
	Volume of water and marble in mL to the tenths place (V2)
	Total volume of marble

(subtract water (V1) from water and marble(V2))

	1
	
	
	
	
	

	4
	
	
	
	
	

	8
	
	
	
	
	


Graph
Place the number of marbles on the x-axis and the volume of the marbles on the y-axis.

Conclusion

1. What variable did you place on the x-axis?

2. In which column of the data table was this variable located?

3. Draw a conclusion.  In the _____________________ column of the data table is the ____________________ variable.  This variable is placed on the ____________________ of the graph.  (This is important to remember!)
4. Which variable would you place on the y-axis?

5. Describe one quantitative variable used in this experiment.

6. Describe one qualitative variable used in this experiment.

7. If you replace the water in this experiment with alcohol, how will that affect the volume of the marbles that you recorded?

Use your graphs to answer the following: 

8. What would be the volume of 2 marbles?

9. What would be the volume of 16 marbles?

10. What would be the volume of 12 marbles?

11. What would be the volume of 0.5 marbles?

12. How many marbles would you need to equal 48 mL?

13. You have shooters which have twice the volume as the marbles from this experiment. Which line on the graph below would be a possible correct answer?


14. You are given a handful of BBs and are asked to find the volume of one BB.  When you place the one BB into the graduated cylinder you cannot see an increase in volume.  Explain how you could use twenty BBs to find the volume of one BB.
Using Proportional Reasoning

15. Use proportional reasoning with equivalent fractions to find the volume of 26 marbles.
16. Your mom gives you $20 to buy soda for a tailgate party at the baseball game.  A 2-Liter bottle costs $1.59 and a case of twenty-four 355mL cans is on sale for $5.99.  In which form is the soda cheaper to buy?  Show your work.
17. What is your savings in the previous question?

18. Normally, you make Kool Aid™ with 1 packet of flavor and 1 ½ cups of sugar for two quarts of drink.  How many packets and how much sugar is needed to make a gallon of the drink?  Remember there are 2 pints in a quart and 8 pints in a gallon.  Show your work.
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