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Course 1, Chapter 2: Equivalent Fractions
Fractions can be used to describe part of a whole. Equivalent fractions represent the same ratio between the part and the whole in different objects. Equivalent fractions can be represented by dividing an object into differing numbers of equal-sized pieces.  

Activity

Step 1  Open a new sketch.  Under the Graph menu, choose Show Grid. Return to the Graph menu and choose Snap Point. This will automatically place points at the corners of the grid. Use the Arrow Tool to drag the origin, the point in the center, to the lower left part of the grid. Click on the point to the right of the origin and, under the Display menu, choose Hide Unit Point. 

Step 2  Use the Point Tool to place a point on the grid near the middle of the grid. The exact position is not important. Use the Alpha Tool to label the point A by clicking on it.  (Sketchpad automatically chooses the first letter in the alphabet.) 
Step 3  Use the Arrow Tool to select point A and the x-axis, the horizontal line at the bottom of the grid. From the Construct menu, choose Parallel Line. Select point A and the x-axis again. From the Construct menu, choose Perpendicular Line. Use the Point Tool to mark the points where these lines cross the x-axis and the y-axis. In order, label the point on the x-axis, the origin, and the point on the y-axis as points B, C, and D.  
Step 4  Use the Point Tool to mark a point on the grid above rectangle ABCD. Label it E.  Use the Arrow Tool to select point E and the x-axis. Under the Construct menu, choose Perpendicular Line. Use the Point Tool to mark where the line through point E crosses the horizontal line you drew through point A and where it crosses the x-axis. Label the upper point F and the lower point G.

Step 5  Click on the four vertices of the rectangle ABCD (in order) and from the Construct menu, choose Quadrilateral Interior. While it is still highlighted, choose Area from the Measure menu. Click on the four vertices of rectangle FDCG and from the Construct menu, choose Quadrilateral Interior. Without clicking on the grid, from the Display menu, choose Color. Use the drop down menu to choose a different color. Still without clicking on the grid, choose Area from the Measure menu.
Step 6  Use the Arrow Tool to click on point A and drag it up and down. Then drag    point A to the right and left. Watch how the area changes as point A is moved.

Step 7  Create a diagram where rectangle ABCD is 10 centimeters long by 6 centimeters wide.  How many squares are in rectangle ABCD? What is the area of rectangle ABCD?
Step 8  Drag the line through E so that the length of FDCG is 4. How many squares are in FDCG? What is the area of rectangle FDCG?

Step 9  Write a fraction comparing the areas of rectangle FDCG and ABCD.
Step 10  Use the File menu to open the Sketchpad folder. Choose Custom Tools. From this list, select and open Fractions.  Minimize the Fractions page. To make a reduced fraction from the areas of the rectangles, hold down the Custom Tools icon at the bottom of the Toolbox and move to Fraction reducer (formatted). Click on the area of rectangle FDCG and then the area of rectangle ABCD.  Use the Arrow Tool to drag the reduced fraction next to the area measures. What is the reduced fraction?  

Step 11  Drag the horizontal line passing through point A up and down.  Stop at a new position. What are the areas of the rectangles? What happens to the reduced fraction?  How can you create a diagram that represents the reduced fraction?
Step 12  Why are all the fractions represented by the same lowest terms fraction even though the areas are different?  

Step 13  Choose new dimensions for rectangle ABCD and drag the horizontal and vertical lines through point A to create it. What is its area?
Step 14  Reposition the vertical line through point E. Find the area of rectangle FDCG.
Step 15  Write the unreduced fraction for the area of rectangle FDCG compared to the area of rectangle ABCD. What is the reduced fraction? 

Step 16  Drag the horizontal line passing through point A up and down. Stop at a new position. What are the areas of the rectangles? What happens to the reduced fraction?
Step 17  How many fractions are there that are equivalent to the reduced fraction?

Step 18  Suppose 5/12 of a group of students are boys. Drag the lines through points A and E to create a diagram that represents this fraction.

Step 19  Drag point A up and down. What are some possibilities for the numbers of boys and total students in a group like this? How many different groups could be made that are 5/12 boys?

Step 20  Save this sketch as rect.gsp to be used in a future exploration.

Analyze the Results

1. How many different fractions can be simplified to the same lowest terms fraction?

2. Suppose 5/8 of the cookies in a mixture are chocolate chips. What are five possibilities for the number of chocolate chip and the total number of cookies?  
3. Erik and Aaron participated in a study of fish in a lake where they caught and released fish. Erik caught 200 fish, 75 of which were bass. Aaron caught 160 fish, 60 of which were bass. Did their results indicate the same proportion of bass in the lake? Explain.
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