Course 2, Chapter 2: Computing with Exponents Solutions

The rules for simplifying expressions involving exponents are simple as long as the expressions have the same base. In this activity, you will be using sliders to investigate exponent rules.  

Activity

Step 1  Open a new sketch. To create a slider, use the File menu to open the Sketchpad folder on your computer or CD. From the Samples folder, choose Custom Tools. From this list, select and open Sliders. Drag the Sliders page out of your way. Hold down the Custom Tool icon at the bottom of the tool bar. Choose Sliders and Integer Horizontal.

Step 2  Click on an open space in your sketch. Use the Arrow Tool to select the equation a = 0. Then, from the Display menu, choose Label Measurement. In the label box, replace a with x. Click OK to close the box.  Practice moving the slider by dragging the green circle.  Stop when the value for x equals 1.

Step 3  To define the exponents, you will need to set parameters. Choose New Parameter from the Graph menu. Change the name to m. Next, create a second parameter, naming the new parameter n.
Step 4  Explore possibilities by letting x represent the base and m and n represent the exponents for a series of calculations. Open the Measure menu and choose Calculate. Click on x = 1, and the ^ symbol, which indicates the following number is an exponent. (Using a computer keyboard, the ^ symbol is SHIFT 6.) Then, click on m = 1 and OK.  
Step 5  In a similar fashion, complete the following calculations listed in the table below. Use the * symbol to represent multiplication. Click on any previous calculations from your sketch when they appear in a new calculation.  
	To enter 

   the expression…
	click on:

	xm
	x, ^, and m.

	xn
	x, ^, and n.

	m+ n
	m, +, and n.

	m·n
	m, *, and n.

	xm·xn
	xm, *, and xn.

	(xm)n
	xm , ^, and n.
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	xn , ^, and m.

	x (m + n)
	x, ^, and m + n.

	x m·n
	x, ^, and m · n.


Step 6  To organize the data so that they are easy to understand, make a table. To make the table, click on each of the items below in the order they are shown, from left to right, and then choose Tabulate from the Graph menu.
	x
	m
	n
	xm
	xn
	xm*xn
	m+n
	x(m+n)
	x(mn)
	x(nm)
	m*n
	x(m*n)


Step 7  Click on m = 1, and in the Edit menu, choose Edit Parameter. In the box, change the 1 to a 2. Repeat with n = 1, changing the 1 to a 3.  

Step 8  Double click on the table to record the current values. Drag the slider and watch the values in the table as the values of x change. Stop and double click at 2, 3, 4, and 5.
Step 9  In the File menu, choose Document Options. In the dialogue box, choose Duplicate and Page 1 from the drop-down menu.
Step 10  On the new page, change the values for m and n to two different whole numbers and repeat Step 8.

Step 11  Create one more new page and use new values for m and n.  
Analyze the Results

1. What was always true about the values of xm * xn and x(m+n)?  They are the same.
2. Explain in words how to simplify ab· ac. Write the simplified product. 
Add the exponents and keep the same base; ab+c
3. Suppose ab·a3 = a10. What is the value of b? How did you find it? b = 7; I subtracted the exponents.
4. What is the quotient of a10 ÷ a3? How did you find it? a7; I subtracted the exponents.
5. What was always true about x(mn), x(nm), and x(m* n)?  They are the same.
6. Explain in words how to simplify (ab)c. Write the simplified expression.  Multiply the exponents and keep the same base; abc
7. Suppose (a10)b = a30. What is the value of b? How did you find it? b = 3; I divided 30 by 10.
8. To what power would you raise a10 if you wanted the answer to be a40? How would you find it? The 4th power; I would divide 40 by 10.
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