Early Algebra Project

           4-31 – Swimming Pools II    
The Mason School


Lesson 4.31 
 Swimming Pools II

Summary

	Activity
	Examine the rate of pools filling over several hours. 

	Goals
	Distinguish between (1) a ratio of two extensive quantities [1 ft in 1 hour] and (b) a rate (1 ft/hr).  The former requires a match with two known measures; the latter does not.  For example, the pool was filling at  the rate of 1 foot/hr between 3 p.m. and 4 p.m.  But it was also filling up at that rate between 3:15 and 3:30.    And between 3 p.m. and 5 p.m.

	Background
	A rate is an intensive quantity more akin to a quality than a measure.


Activities

Part 1:  Discussing the Rates [Whole class]

Some initial questions to ponder:

· What happened to the level of water in the swimming pool throughout the afternoon?  

· Was the water level changing always by the same amount?  At the same rate?

· What was the height of the water in the pool at 2:30 p.m.?

· When did the swimming pool start to be filled?

· Looking at the graph, what is the maximum height of the water inside the pool?

· We could try also to get them to work on groups of two giving them only one handout per two students. 

Part 2:  What happened in particular intervals [Individual work].

Focus on the time intervals, using inequalities. 

Part 2: Discussing children’s results [Whole class]

Go over the children’s examples.

Part 4: Homework

Students will work on a similar problem. 

Overhead 1: The Graph
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Overhead 2: The Table

	Time interval
	Change in time 
 t
	 EQ \F(D t,60 min/hr) 
	Change in time 
(as fractions of an hour)

	2:00 ≤ t ≤ 3:00
	60 minutes
	 EQ \F(60,60) h
	1 h or  EQ \F(4,4) h

	2:00 ≤ t ≤ 2:15
	15 minutes
	 EQ \F(15,60) h
	 EQ \F(1,4) h or a ‘quarter hour’

	2:15 ≤ t ≤ 2:45
	30 minutes
	 EQ \F(30,60) h
	

	2:15 ≤ t ≤ 3:00


	
	
	

	3:00 ≤ t ≤ 3:15


	
	
	

	3:00 ≤ t ≤ 3:30


	
	
	

	3:00 ≤ t ≤ 3:45


	
	
	

	3:00 ≤ t ≤ 4:00


	
	
	

	3:00 ≤ t ≤ 4:15
	
	
	1  EQ \F(1,4) h or  EQ \F(5,4) h

	 ≤ t ≤


	120 minutes
	
	

	≤ t ≤
	
	
	2  EQ \F(1,2) h or  EQ \F(5,2) h

	≤ t ≤
	
	
	3  EQ \F(1,4) h or  EQ \F(13,4) h


Handout 1:  Change in time

Name: _______________________________________________ Date: ___________

	Time interval
	Change in time 
 t
	 EQ \F(D t,60 min/hr) 
	Change in time 
(as fractions of an hour)

	2:00 ≤ t ≤ 3:00
	60 minutes
	 EQ \F(60,60) h
	1 h or  EQ \F(4,4) h

	2:00 ≤ t ≤ 2:15
	15 minutes
	 EQ \F(15,60) h
	 EQ \F(1,4) h or a ‘quarter hour’

	2:15 ≤ t ≤ 2:45
	30 minutes
	 EQ \F(30,60) h
	

	2:15 ≤ t ≤ 3:00


	
	
	

	3:00 ≤ t ≤ 3:15


	
	
	

	3:00 ≤ t ≤ 3:30


	
	
	

	3:00 ≤ t ≤ 3:45


	
	
	

	3:00 ≤ t ≤ 4:00


	
	
	

	3:00 ≤ t ≤ 4:15
	
	
	1  EQ \F(1,4) h or  EQ \F(5,4) h

	 ≤ t ≤


	120 minutes
	
	

	≤ t ≤
	
	
	2  EQ \F(1,2) h or  EQ \F(5,2) h

	≤ t ≤
	
	
	3  EQ \F(1,4) h or  EQ \F(13,4) h


Use the graph (see next page) to fill in the table. 

Handout 2:  The Graph

Name: _________________________________________ Date: _________

Use the graph to fill in the table. 
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Homework:   Use the graph to fill in the missing information in the table.

Name: _________________________________________ Date: _________
	Time interval
	Change in time  t
	Change in time 
(as fractions of an hour)
	Change in water height (in feet)
	Change in water height (in inches)

	2:00 ≤ t ≤ 3:00
	60 minutes
	1 h or  EQ \F(4,4) h
	
	

	2:00 ≤ t ≤ 2:15
	15 minutes
	 EQ \F(1,4) h or a ‘quarter hour’
	
	

	2:15 ≤ t ≤ 2:45
	30 minutes
	
	
	

	2:15 ≤ t ≤ 3:00


	
	
	
	

	3:00 ≤ t ≤ 3:15


	
	
	
	

	3:00 ≤ t ≤ 3:30


	
	
	
	

	3:00 ≤ t ≤ 3:45


	
	
	
	

	3:00 ≤ t ≤ 4:00


	
	
	
	

	3:00 ≤ t ≤ 4:15
	
	1  EQ \F(1,4) h or  EQ \F(5,4) h
	
	

	 ≤ t ≤


	120 minutes
	
	
	

	≤ t ≤
	
	2  EQ \F(1,2) h or  EQ \F(5,2) h
	
	

	≤ t ≤
	
	3  EQ \F(1,4) h or  EQ \F(13,4) h
	
	


[image: image3.png]Water height (in feet)

t
(clock ti




































































































































































































































































































































































































































































































































































































































































































































































© TERC, 2005
7
http://earlyalgebra.terc.edu
Tufts University

