TEACHING MATH  9 –12

Lesson Plan -  Session 4           REASONING & PROOF

Objectives:

Students investigate the effects of doubling or tripling the side length of a square on its area.  They make conjectures about the relationship between the ratio of side lengths of squares and the ratio of their areas.  They also investigate drawing a square whose area is twice that of a given square.  Students present their finding by creating a bulletin board, writing a report, or making a video.

Classroom Arrangement:  Students should work in pairs or small groups.

Materials:  Centimeter grid paper

                     Rulers


         Calculators

Motivating the Lesson:

Ask students to give the side lengths of two squares so that the area of one square is twice that of the other.  They should quickly realize that this is not a simple problem.  You can use squares of side length 5 and 7 or 10 and 14 as examples of cases where the area of the second square is close to twice that of the first.  Stress that this points out the need for a systematic exploration of the areas of squares as you begin this investigation.

Investigation:

Draw squares with different lengths on grid paper and find the ratios of their areas.  Use a table or spreadsheet to record the lengths, areas, and ratios.

1.  Draw a 3-centimeter by 3-centimeter square.  Label it A.  Find the area.

2.  Draw a second square that has a side length twice that of square A.  Label it B.  

     Find the area.

3.  Record your information in a table like the one below.

	               Square A
	Square B
	Ratios

	      Length

      Of Side
	Area


	Length

Of Side
	Area


	Length B

Length A
	Area B
Area A

	           3


	9


	6


	36


	2:1


	4:1




4.  Draw three more pairs of squares and label them A and B.  Find the areas and 

     ratios for each pair of squares.

5. Make a conjecture about the ratio of areas of squares if the ratio of the lengths of their sides is 3:1.

6.  Draw pairs of squares so that the ratio of the side length of one square   to the side length of the second square is 3:1.  Make a conjecture about the ratio of their areas.  

7. Draw pairs of squares so that the ratio of the side length of one square to the side length of the second square is not 2:1 or 3:1.  Find the ratio of the lengths of their sides.  Make a conjecture about the ratio of their areas.

8. Draw pairs of squares so that the lengths of their sides differ by 1.  For example, one square might have a side length of 4 units and the second a side length of 5 units.  Find the ratio of the lengths of their sides.  Make a conjecture about the ratios of their areas.

9. Draw pairs of squares so that the lengths of their sides differ by a number greater than 1.  Find the ratio of the lengths of their sides.  Make a conjecture about the ratios of their areas.

10. Draw a 2-centimeter by 2-centimeter square.  Then sketch a square whose area is twice as great as the area of the first square.  Find the side length of the second square.

Presenting Your Conclusions to the Class

· Make a bulletin board showing the results of this investigation

· Write a report about your conjectures.  Include diagrams or computations that help to explain your findings.

· Make a video showing the ratios that you discovered.  Present your conjectures in a creative way.

