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Lab 1-3   Introduction to the Balance Lab




Name____________________________

Hour _____

Number vs. Mass

(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 balance to measure mass.  The graduations on the balance are read just like reading a ruler, giving the mass when the object is balanced.

[image: image1.wmf]Materials

10 Hex nuts


10 Large washers 

10 Small washers


Centigram or triple beam balance 


Straight edge
Procedure
1. [image: image2.wmf]Start by 0-balancing (zeroing) the balance.

2. Place 1 hex nut on the balance, record the mass in the table by recording the number from each bar of the balance.  Remember the mass must fit into the groove on the bar to give an accurate reading.  Add the bars together to find the total mass. 
3. Repeat with 5 hex nuts.

4. Repeat with 10 hex nuts.
Data Table – Hex Nuts

Independent 
Dependent
Variable
 Variable
	Number of

Hex nuts
	200 g bar
	100 g bar
	10 g bar
	1.0 g bar
	Estimate

Between

0.1 g
	Total mass

(add each bar together)

	1
	
	
	
	
	
	

	5
	
	
	
	
	
	

	10
	
	
	
	
	
	


Graph
Place the number of hex nuts on the x-axis and total mass on the y-axis.  The axes must extend to at least 13 hex nuts and 90 grams.
Procedure continued…
5. Place 1 large washer on the balance.  Record the mass in the table by recording the number from each bar of the balance.  Remember the mass must fit into the groove on the bar to give an accurate reading.  Add the bars together to find the total mass.

6. Repeat with 5 large washers.

7. Repeat with 10 large washers.

Data Table – Large Washers

Independent 
Dependent
Variable
 Variable

	Number of

Lg. Washers
	200 g bar
	100 g bar
	10 g bar
	1.0 g bar
	Estimate

Between

0.1 g
	Total mass

(add each bar together)

	1
	
	
	
	
	
	

	5
	
	
	
	
	
	

	10
	
	
	
	
	
	


Graph
Place the number of washers on the x-axis and total mass on the y-axis.  The axes must extend to at least 13 washers and 160 grams.
Procedure continued . . . 
8. Place 1 small washer on the balance.  Record the mass in the table by recording the number from each bar of the balance.  Remember the mass must fit into the groove on the bar to give an accurate reading.  Add the bars together to find the total mass. 
9. Repeat with 5 Small washers.

10. Repeat with 10 Small washers.

Data Table – Small Washers

Independent 
Dependent
Variable
 Variable

	Number of

Sm. Washers
	200 g bar
	100 g bar
	10 g bar
	1.0 g bar
	Estimate

Between

0.1 g
	Total mass

(add each bar together)

	1
	
	
	
	
	
	

	5
	
	
	
	
	
	

	10
	
	
	
	
	
	


Graph
Add a data line to the previous graph for the small washers.  Place the number of washers on the x-axis and total mass 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 placed 5 hex nuts and 3 small washers on the balance, what would be the mass of these 8 objects?

Use your graphs to answer questions 8-12.  Identify each with a data point on your graph.
8. What would be the mass of 2 hex nuts?

9. What would be the mass of 2 small washers?

10. What would be the mass of 12 hex nuts?

11. What would be the mass of 12 large washers?

12. What would be the mass of 5.5 hex nuts?

13. How many small washers would you need to equal 100 grams?

14. You have a different sized hex nut with half the mass of the nut from this experiment. Which line on the graph below would be a possible correct answer?
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Look at the drawing to the right.  Which has more mass, the apple or the washers?

16. If you want the apple to balance do you need to add or subtract washers?

Using Proportional Reasoning

We can use proportional reasoning to solve problems mathematically when our graph is a straight line that goes through point (0, 0).  We can find the ratio, also called the slope, by taking the vertical distance over the horizontal.  This is sometimes referred to as rise over run.  Answer the following.  Show the equivalent fractions used to solve each problem.
17. What is the mass of 19 large washers from this lab?  Use equivalent fraction proportions to solve.
18. You have a cup of washers from this lab.  There are either large or small washers in it but not both.  The cup has a mass of 10g and the cup and washers has a mass of 42g. How many and which type of washers are in the cup?

19. Your teacher has 8 equivalent doughnuts. They have a total mass of 320 grams.  What would be the mass of 24 doughnuts?

20. If 3 bolts have a mass of 52g, how many bolts do you need to get a mass of 468g?

21. You went to the store to buy some grapes. You found the mass of a large bunch was 285g. You took 5 grapes and massed them to find they had a mass of 15g.  How many grapes are in the large bunch?
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Use the recipe above to answer the following.

22. If a can of tomato paste is 4 oz., how many cans do you need to buy to make a pan of lasagna?

23. You go to the refrigerator and notice you have only 12 oz of mozzarella cheese.  Recalculate the ingredients needed in the recipe to maintain the quality and taste.


(Your experimental line)





C





B





A





Number of Hex Nuts





Mass


  (g)





Lasagna


(serves 6 people)


Ingredients 


	16 oz	noodles


	14 oz 	can tomatoes


	8 oz	tomato paste


	16 oz 	mozzarella cheese


	8 oz	cream cheese


	1 	clove garlic


	1 	chopped onion


	1 1/2 	tbsp oregano


	2 	tsp salt


	3 	tsp basil


      �





Lasagna


(serves 6 people)


Ingredients 





	________ oz  noodles	__________ clove garlic


	________ oz can tomatoes	__________ chopped onion


	________ oz tomato paste	__________ tbsp oregano


		12 oz mozzarella cheese	__________ tsp salt


	________ oz cream cheese	__________ tsp basil


          �








