
        Alex’s “add the exponents” way  Morgan’s “add the coefficients” way  

I added the 
exponents. Here is my 
answer. 

  m2 + m2

* How did Alex simplify the expression? 
* How did Morgan simplify the expression? 
* Whose answer is correct, Alex’s or Morgan’s? How do you know? 
* What are some similarities and differences between Alex’s and Morgan’s ways? 
* Can you state a general rule that describes what you have learned from comparing Alex’s and  
Morgan’s ways? 

9.1.1 

Alex and Morgan were asked to simplify   m 2 + m 2

Which is correct? 

  2m2

  m2 + m2

  m4
I added the 
coefficients. Here is 
my answer. 



        Alex’s “add the exponents” way  Morgan’s “add the coefficients” way  

I added the 
exponents. Here is my 
answer. 

  m2 + m2

* How did Alex simplify the expression? 
* How did Morgan simplify the expression? 
* Whose answer is correct, Alex’s or Morgan’s? How do you know? 
* What are some similarities and differences between Alex’s and Morgan’s ways? 
* Can you state a general rule that describes what you have learned from comparing Alex’s and  
Morgan’s ways? 

9.1.1 

Alex and Morgan were asked to simplify   m 2 + m 2

Which is correct? 

  2m2

  m2 + m2

  m4
I added the 
coefficients. Here is 
my answer. 

Hey Morgan, what did 
we learn from comparing 
these right and wrong 
ways?

Like terms are terms that 
contain the same variable 
or group of variables raised 
to the same exponent. To 
add like terms, add their 
coefficients. 



Student Worksheet 9.1.1 
 

1a  1b 
 
How did Alex simplify the expression? 

 
How did Morgan simplify the expression? 

 
2 

 
What are some similarities and differences between Alex’s and Morgan’s ways? 

 
 

3 
 
Whose answer is correct, Alex’s or Morgan’s? How do you know? 

 
 

4 
 
Can you state a general rule that describes what you have learned from comparing Alex’s and Morgan’s 
ways? 

 
 
 



Alex and Morgan were asked to simplify 

Alex’s “multiply the exponents” way 

I multiplied the 
exponents. 

* How did Alex simplify the expression? 
* How did Morgan simplify the expression? 
* Which answer is correct, Alex’s or Morgan’s?  How do you know?  
* What are some similarities and differences between Alex’s and Morgan’s ways? 
* What if the problem were changed to                     ?  What would the answer be? 9.2.1 

Morgan’s “product of powers” way

I got 531,441. 

 32 ⋅33 ⋅32

I used the product 
of powers 
property and 
added the 
exponents. 

I raised 3 to the 
power of 7. 

I got 2,187.. 

 32 ⋅33 ⋅32

 32×3×2

 312

 531,441

 32+3+2

 37

 2,187

 32 ⋅33 ⋅32

  x 2 ⋅x3 ⋅ x2

I raised 3 to the 
power of 12. 

Which is correct? 



Alex and Morgan were asked to simplify 

Alex’s “multiply the exponents” way 

I multiplied the 
exponents. 

* How did Alex simplify the expression? 
* How did Morgan simplify the expression? 
* Which answer is correct, Alex’s or Morgan’s?  How do you know?  
* What are some similarities and differences between Alex’s and Morgan’s ways? 
* What if the problem were changed to                     ?  What would the answer be? 9.2.1 

Morgan’s “product of powers” way

I got 531,441. 

 32 ⋅33 ⋅32

I used the product 
of powers 
property and 
added the 
exponents. 

I raised 3 to the 
power of 7. 

I got 2,187.. 

 32 ⋅33 ⋅32

 32×3×2

 312

 531,441

 32+3+2

 37

 2,187

 32 ⋅33 ⋅32

  x 2 ⋅x3 ⋅ x2

I raised 3 to the 
power of 12. 

Which is correct? 

Hey Alex, what did 
we learn from 
comparing these 
right and wrong 
ways?

When multiplying 
numbers with the same 
base, you can add the 
exponents. Be careful not 
to multiply the exponents 
by mistake.



Student Worksheet 9.2.1 
 

 

1a  1b 
 
How did Alex simplify the expression? 
  

How did Morgan simplify the expression? 
 

 
2 

 
Which answer is correct, Alex’s or Morgan’s?  How do you know? 
 

 
3 

 
What are some similarities and differences between Alex’s and Morgan’s ways? 
 

 
4 

 
What if the problem were changed to   x

2 × x 3 × x 2 ? What would the answer be? 
 

 



Alex and Morgan were asked to determine which value is greater, 28 or 410   

Alex’s “rewrite terms with exponents” way  Morgan’s “expand terms” way    

First I rewrote 4 
with base 2.  

I expanded 
the first 
term. 

* How did Alex simplify the expression? 
* How did Morgan simplify the expression? 
* What are some similarities and differences between Alex’s and Morgan’s ways? 
* On a timed test, would you rather use Alex’s way or Morgan’s way? Why? 9.3.1 

Which is better? 

 410

 (2
2 )10

 220

 28 < 220

 28 < 410

 28

 2 ⋅ 2 ⋅ 2 ⋅ 2 ⋅ 2 ⋅ 2 ⋅ 2 ⋅ 2

 256

 410

 4 ⋅ 4 ⋅ 4 ⋅ 4 ⋅ 4 ⋅ 4 ⋅ 4 ⋅ 4 ⋅ 4 ⋅ 4

 1, 048, 576

 256 < 1, 048, 576

 28 < 410

I got 256. 

I expanded the  
second term. 

I got  
1,048,576. 

256 is less  
than 
1,048,576. 

So 28 must be 
less than 410. 

Then I applied the 
exponent.  

28 is less than 220. 

So 28 must be 
less than 410. 



Alex and Morgan were asked to determine which value is greater, 28 or 410   

Alex’s “rewrite terms with exponents” way  Morgan’s “expand terms” way    

First I rewrote 4 
with base 2.  

I expanded 
the first 
term. 

* How did Alex simplify the expression? 
* How did Morgan simplify the expression? 
* What are some similarities and differences between Alex’s and Morgan’s ways? 
* On a timed test, would you rather use Alex’s way or Morgan’s way? Why? 9.3.1 

Which is better? 

 410

 (2
2 )10

 220

 28 < 220

 28 < 410

 28

 2 ⋅ 2 ⋅ 2 ⋅ 2 ⋅ 2 ⋅ 2 ⋅ 2 ⋅ 2

 256

 410

 4 ⋅ 4 ⋅ 4 ⋅ 4 ⋅ 4 ⋅ 4 ⋅ 4 ⋅ 4 ⋅ 4 ⋅ 4

 1, 048, 576

 256 < 1, 048, 576

 28 < 410

I got 256. 

I expanded the  
second term. 

I got  
1,048,576. 

256 is less  
than 
1,048,576. 

So 28 must be 
less than 410. 

Then I applied the 
exponent.  

28 is less than 220. 

So 28 must be 
less than 410. 

Hey Alex, what did we 
learn from comparing 
these two ways?

In this problem, noticing 
that a term could be 
rewritten as a number 
with an exponent allowed 
us to rewrite the terms so 
they had the same base. 
The fact that terms had 
the same base made it 
easier to compare them. 



Student Worksheet 9.3.1 
 

1a  1b 
 
How did Alex simplify the expression? 

 
How did Morgan simplify the expression? 
 

 
2 

 
What are some similarities and differences between Alex’s and Morgan’s ways? 
 

 
 

3 
 
On a timed test, would you rather use Alex’s way or Morgan’s way? Why? 

 
 

 



Alex and Morgan were asked to simplify  

Alex’s “rewrite the exponent” way 
Morgan’s “use perfect squares to rewrite 

the exponent” way    

I expanded the 
expression in the 
parentheses. 

I rewrote the 
fractional exponent 
as 3 times 1/4. 

* How did Alex simplify the expression? 
* How did Morgan simplify the expression? 
* What are some similarities and differences between Alex’s and Morgan’s ways? 
* Which strategy do you think is more efficient for this problem? Why? 

9.3.2 

 16
3
4

 (163 )
1
4

Which is better? 

 16
3
4

 (16 ⋅16 ⋅16)
1
4

 (4096)
1
4

 8

 16
3
4

 (16
1
4 )3

 (2)3

 8
I got 4096. Then I 
applied the 
exponent. 

This is my answer. 

I rewrote the 
fractional exponent 
as 1/4 times 3. 

I simplified the 
expression in the 
parentheses. Since 
24 is 16, I know 
that 161/4 is 2. 

This is my answer. 



Alex and Morgan were asked to simplify  

Alex’s “rewrite the exponent” way 
Morgan’s “use perfect squares to rewrite 

the exponent” way    

I expanded the 
expression in the 
parentheses. 

I rewrote the 
fractional exponent 
as 3 times 1/4. 

* How did Alex simplify the expression? 
* How did Morgan simplify the expression? 
* What are some similarities and differences between Alex’s and Morgan’s ways? 
* Which strategy do you think is more efficient for this problem? Why? 

9.3.2 

 16
3
4

 (163 )
1
4

Which is better? 

 16
3
4

 (16 ⋅16 ⋅16)
1
4

 (4096)
1
4

 8

 16
3
4

 (16
1
4 )3

 (2)3

 8
I got 4096. Then I 
applied the 
exponent. 

This is my answer. 

I rewrote the 
fractional exponent 
as 1/4 times 3. 

I simplified the 
expression in the 
parentheses. 

This is my answer. 

When deciding which 
factors to use to rewrite 
the fractional exponent, be 
on the lookout for perfect 
squares. 

Hey Morgan, what did 
we learn from comparing 
these two ways?



Student Worksheet 9.3.2 
 

1a  1b 
 
How did Alex simplify the expression? 
  

How did Morgan simplify the expression? 

 
2 

 
What are some similarities and differences between Alex’s and Morgan’s ways? 
 

 
 

3 
 
Which strategy do you think is more efficient for this problem? Why? 

 
 

 



Alex and Morgan were asked to simplify 

Alex’s “order of operations” way 

I expanded each 
power. 6 squared is 
36, and 5 squared 
is 25. 

* How did Alex simplify the expression? 
* How did Morgan simplify the expression? 
* What are some similarities and differences between Alex’s and Morgan’s ways? 
* Does Morgan's way always work? Why or why not? 9.4.1 

Morgan’s “power of a product” way

 62 ⋅52

I used the power 
of a product 
property. 

I raised 30 to the 
second power by 
multiplying 30 
times 30. 

I got 900.. 

 62 ⋅52

 36 ⋅25

 900

 (6 ⋅5)2

 (30)2

 900

 62 ⋅52

I multiplied 36 
times 25. I got 900. 

Why does it work? 



Alex and Morgan were asked to simplify 

Alex’s “order of operations” way 

I expanded each 
power. 6 squared is 
36, and 5 squared 
is 25. 

* How did Alex simplify the expression? 
* How did Morgan simplify the expression? 
* What are some similarities and differences between Alex’s and Morgan’s ways? 
* Does Morgan's way always work? Why or why not? 9.4.1 

Morgan’s “power of a product” way

 62 ⋅52

I used the power 
of a 
productproperty. 

I raised 30 to the 
second power by 
multiplying 30 
times 30. 

I got 900.. 

 62 ⋅52

 36 ⋅25

 900

 (6 ⋅5)2

 (30)2

 900

 62 ⋅52

I multiplied 36 
times 25. I got 900. 

Why does it work? 

Hey Morgan, what did 
comparing these two 
examples help us to see? 

These examples help us see 
why the rules for multiplying 
exponential expressions 
work. When you multiply 
expressions that have 
different bases but the same 
exponent, you can multiply 
the bases together, then apply 
the exponent to the product. 



Student Worksheet 9.4.1 
 

 

1a  1b 
 
How did Alex simplify the expression? 
  

How did Morgan simplify the expression? 
 

 
2 

 
What are some similarities and differences between Alex’s and Morgan’s ways? 
 

 
3 

 
Does Morgan's way always work? Why or why not? 
 

 
 



Alex and Morgan were asked to simplify  

Alex’s “apply the exponent to the 
variable” way 	


Morgan’s “apply the exponent to the 
variable and the coefficient” way  

I rewrote the 
expression with a 
positive exponent. 

I applied the 
exponent to x and to 
4. I multiplied -2 
times 3 and I got -6, 
and I multiplied 3 
times 1 and I got 3. 

I applied the 
exponent to x. I 
multiplied -2 times 
3 and I got -6. 

  
4
x6

* How did Alex simplify the expression? 
* How did Morgan simplify the expression? 
* Whose answer is correct, Alex’s or Morgan’s? How do you know? 
* What are some similarities and differences between Alex’s and Morgan’s ways? 
* Can you state a general rule that describes what you have learned from comparing Alex’s and  
   Morgan’s ways of simplifying this expression? 9.4.2 

  (4x−2 )3

  4x−6   43 x−6

Which is correct? 

  (4x−2 )3

  (4x−2 )3

  
43

x6

  
4 ⋅4 ⋅4

x6

  
64
x6

I rewrote the 
expression with a 
positive exponent. 

I expanded the term 
in the numerator. 

Here is my answer. 



Alex and Morgan were asked to simplify  

Alex’s “apply the exponent to the 
variable” way 

Morgan’s “apply the exponent to the 
variable and the coefficient” way  

I rewrote the 
expression with a 
positive exponent. 

I applied the 
exponent to x and to 
4. I multiplied -2 
times 3 and I got -6, 
and I multiplied 3 
times 1 and I got 4. 

I applied the 
exponent to x. I 
multiplied -2 times 
3 and I got -6. 

  
4
x6

* How did Alex simplify the expression? 
* How did Morgan simplify the expression? 
* Whose answer is correct, Alex’s or Morgan’s? How do you know? 
* What are some similarities and differences between Alex’s and Morgan’s ways? 
* Can you state a general rule that describes what you have learned from comparing Alex’s and  
   Morgan’s ways of simplifying this expression? 9.4.2 

  (4x−2 )3

  4x−6   43 x−6

Which is correct? 

  (4x−2 )3

  (4x−2 )3

  
43

x6

  
4 ⋅4 ⋅4

x6

  
64
x6

I rewrote the 
expression with a 
positive exponent. 

I expanded the term 
in the numerator. 

Here is my answer. 

Hey Alex, what did we 
learn from comparing 
these right and wrong 
ways?

Remember that the power 
of a product property tells 
us that                   . For 
most values of a, this is 
different from      .
Don’t forget to apply the 
exponent to each of the 
terms being multiplied 
inside the parentheses. 

  (ab)n = a nbn

 abn



Student Worksheet 9.4.2 
 

1a  1b 
 
How did Alex simplify the expression? 

 
How did Morgan simplify the expression? 

 
2 

 
Whose answer is correct, Alex’s or Morgan’s? How do you know? 

 
 

3 
 
What are some similarities and differences between Alex’s and Morgan’s ways? 

 
 

4 
 
Can you state a general rule that describes what you have learned from comparing Alex’s and Morgan’s 
ways of simplifying this expression? 

 



        Alex’s “multiply first” way  Morgan’s “power of a product” way  

First I multiplied 5 
times 6.   (5 ⋅6)2

 It is 30. Then I 
squared 30. 

I got 25 times 36. 

* How did Alex simplify the expression? 
* How did Morgan simplify the expression? 
* What are some similarities and differences between Alex’s and Morgan’s ways? 
* Alex and Morgan used different ways, yet they got the same answer. Why? 

9.4.3 

It is 900.  

Alex and Morgan were asked to simplify 

 25 ⋅36

 900

  (5 ⋅6)2

Why does it work? 

 900

  (5 ⋅6)2

  (30)2

 It is 900. 

First I applied the 
exponent to 5 and to 
6. 



        Alex’s “multiply first” way  Morgan’s “power of a product” way  

First I multiplied 5 
times 6.   (5 ⋅6)2

 It is 30. Then I 
squared 30. 

I got 25 times 36. 

* How did Alex simplify the expression? 
* How did Morgan simplify the expression? 
* What are some similarities and differences between Alex’s and Morgan’s ways? 
* Alex and Morgan used different ways, yet they got the same answer. Why? 

9.4.3 

It is 900.  

Alex and Morgan were asked to simplify 

 25 ⋅36

 900

  (5 ⋅6)2

Why does it work? 

 900

  (5 ⋅6)2

  (30)2

 It is 900. 

First I applied the 
exponent to 5 and to 
6. 

Hey Morgan, what did 
we learn from comparing 
these two ways?

The power of a product 
property tells us 
that                   . 
You can simplify the 
expression in the parentheses 
first, or use the power of a 
product property to simplify, 
and you will get the same 
answer.

  (ab)n = a nbn



Student Worksheet 9.4.3 
 

 

1a  1b 
 
How did Alex simplify the expression? 

 
How did Morgan simplify the expression? 

 
2 

 
What are some similarities and differences between Alex’s and Morgan’s ways? 

 
 

3 
 
Alex and Morgan used different ways, yet they got the same answer. Why? 

 
 

 



        Alex’s “square each term” way  Morgan’s “use the distributive property” way    

First I applied the 
exponent to each term 
in the parentheses. 

   (m+ 3)2

 Then I simplified the 
expression. 

I used the distributive 
property to multiply 
each term in the first 
parentheses by each 
term in the second 
parentheses.  

* How did Alex simplify the expression? 
* How did Morgan simplify the expression? 
* Whose answer is correct, Alex’s or Morgan’s? How do you know? 
* What are some similarities and differences between Alex’s and Morgan’s ways? 
* Can you state a general rule that describes what you have learned from comparing Alex’s and  
   Morgan’s ways of simplifying this expression? 

9.4.4 

Then I combined like 
terms.  

Alex and Morgan were asked to simplify    (m + 3)2

Which is correct? 

First I expanded the 
expression. 

  m2 + 32

  m2 + 9

   (m+ 3)2

   (m+ 3)(m+ 3)

  m2 + 3m+ 3m+ 9

  m2 + 6m+ 9



        Alex’s “square each term” way  Morgan’s “use the distributive property” way    

First I applied the 
exponent to each term 
in the parentheses. 

   (m+ 3)2

 Then I simplified the 
expression. 

I used the distributive 
property to multiply 
each term in the first 
parentheses by each 
term in the second 
parentheses.  

* How did Alex simplify the expression? 
* How did Morgan simplify the expression? 
* Whose answer is correct, Alex’s or Morgan’s? How do you know? 
* What are some similarities and differences between Alex’s and Morgan’s ways? 
* Can you state a general rule that describes what you have learned from comparing Alex’s and  
   Morgan’s ways of simplifying this expression? 

9.4.4 

Then I combined like 
terms.  

Alex and Morgan were asked to simplify    (m + 3)2

Which is correct? 

First I expanded the 
expression. 

  m2 + 32

  m2 + 9

   (m+ 3)2

   (m+ 3)(m+ 3)

  m2 + 3m+ 3m+ 9

  m2 + 6m+ 9

Hey Alex, what did we 
learn from comparing 
these right and wrong 
ways?

   

We learned that

(a ⋅b)n = anbn ,  
but (a + b)2 ≠ a2 + b2

(provided a and b 

are not equal to 0).



Student Worksheet 9.4.4 
 

1a  1b 
 
How did Alex simplify the expression? 

 
How did Morgan simplify the expression? 

 
2 

 
Whose answer is correct, Alex’s or Morgan’s? How do you know? 

 
 

3 
 
What are some similarities and differences between Alex’s and Morgan’s ways? 

 
 

4 
 
Can you state a general rule that describes what you have learned from comparing Alex’s and 
Morgan’s ways of simplifying this expression? 
 

 



        Alex’s “add first” way  Morgan’s “apply the exponent to each 
term first” way    

First I added 5 plus 
6.   (5 + 6)2

 It is 11. Then I 
squared 11. 

I got 25 plus 36. 

* How did Alex simplify the expression? 
* How did Morgan simplify the expression? 
* Whose answer is correct, Alex’s or Morgan’s? How do you know? 
* What are some similarities and differences between Alex’s and Morgan’s ways? 
* In thinking about the similarities and differences between Alex’s and Morgan’s ways, what 
conclusions can you draw about how to simplify this type of expression? 

9.4.5 

It is 61.  

Alex and Morgan were asked to simplify 

 25 + 36

 61

  (5 + 6)2

Which is correct? 

 121

  (5 + 6)2

  (11)2

 It is 121. 

First I applied the 
exponent to 5 and to 
6. 

 52 + 62



        Alex’s “add first” way  Morgan’s “apply the exponent to each 
term first” way    

First I added 5 plus 
6.   (5 + 6)2

 It is 11. Then I 
squared 11. 

I got 25 plus 36. 

* How did Alex simplify the expression? 
* How did Morgan simplify the expression? 
* Whose answer is correct, Alex’s or Morgan’s? How do you know? 
* What are some similarities and differences between Alex’s and Morgan’s ways? 
* In thinking about the similarities and differences between Alex’s and Morgan’s ways, what 
conclusions can you draw about how to simplify this type of expression? 

9.4.5 

It is 61.  

Alex and Morgan were asked to simplify 

 25 + 36

 61

  (5 + 6)2

Which is correct? 

 132

  (5 + 6)2

  (11)2

 It is 132. 

First I applied the 
exponent to 5 and to 
6. 

 52 + 62

   

We learned that

(a ⋅b)n = anbn ,  
but (a + b)2 ≠ a2 + b2

(provided a and b 

are not equal to 0).

Hey Morgan, what did 
we learn from comparing 
these right and wrong 
ways?



Student Worksheet 9.4.5 
 

 

1a  1b 
 
How did Alex simplify the expression? 

 
How did Morgan simplify the expression? 

 
2 

 
Whose answer is correct, Alex’s or Morgan’s? How do you know? 

 
 

3 
 
What are some similarities and differences between Alex’s and Morgan’s ways? 

 
 

4 
 
In thinking about the similarities and differences between Alex’s and Morgan’s ways, what conclusions 
can you draw about how to simplify this type of expression? 

 



Alex and Morgan were asked to find the value of   

Alex’s “apply the exponent to one term” way  Morgan’s “apply the exponent to each term” way    

I applied the 
exponent to 5, and 
I got 25. 

First I substituted 
the values for x and 
y. 

 (3)(5)2

* How did Alex simplify the expression? 
* How did Morgan simplify the expression? 
* Whose answer is correct, Alex’s or Morgan’s? How do you know? 
* What are some similarities and differences between Alex’s and Morgan’s ways?  
* Can you state a general rule that describes what you have learned from comparing Alex’s and  
   Morgan’s ways of simplifying this expression? 

9.4.6 

  (xy)2

Which is correct? 

  (xy)2

when             and     x = 3   y = 5

 3 ⋅25

 75

  (xy)2

 32 ⋅52

 225

I multiplied 3 times 
25, and I got 75. 

First I substituted 
the values for x and 
y. 

I applied the 
exponent to the 3 
and to the 5. 

I got 9 times 25. 

 (3)(5)( )2

 9 ⋅25

It is 225. 



Alex and Morgan were asked to find the value of   

Alex’s “apply the exponent to one term” way  Morgan’s “apply the exponent to each term” way    

I applied the 
exponent to 5, and 
I got 25. 

First I substituted 
the values for x and 
y. 

 (3)(5)2

* How did Alex simplify the expression? 
* How did Morgan simplify the expression? 
* Whose answer is correct, Alex’s or Morgan’s? How do you know? 
* What are some similarities and differences between Alex’s and Morgan’s ways?  
* If you added parentheses to a specific place in the original expression, could Morgan’s way be correct?  
If so, where would you add parentheses to make Morgan’s way correct? 
* Can you state a general rule that describes what you have learned from comparing Alex’s and  
   Morgan’s ways of simplifying this expression? 9.4.6 

  xy2

Which is correct? 

  xy2

when             and     x = 3   y = 5

 3 ⋅25

 75

  xy2

 152

 225I multiplied 3 times 
25, and I got 75. 

First I substituted 
the values for x and 
y. 

I multiplied 3 times 
5, and I got 15. 

I applied the 
exponent to 15, 
and I got 225. 

 (3)(5)2

Hey Alex, what did we 
learn from comparing 
these right and wrong 
ways?

   

We learned that

(a ⋅b)n = anbn . 

When you have an expression 

in parentheses raised to a power, 

remember to apply the exponent 

to each number or variable being 

multiplied together in the 

parentheses.



Student Worksheet 9.4.6 
 

1a  1b 
 
How did Alex simplify the expression? 
  

How did Morgan simplify the expression? 

 
2 

 
Whose answer is correct, Alex’s or Morgan’s? How do you know? 

 
3 

 
What are some similarities and differences between Alex’s and Morgan’s ways? 

 
 

4 
 
Can you state a general rule that describes what you have learned from comparing Alex’s and Morgan’s 
ways of simplifying this expression? 

 



Alex and Morgan were asked to simplify 

Alex’s “subtract the exponents” way 

I subtracted the 
exponents. 

* How did Alex simplify the expression? 
* How did Morgan simplify the expression? 
* What are some similarities and differences between Alex’s and Morgan’s ways? 
* Does Alex's way always work? 
* Which way is easiest to use if we want to simplify             ? 9.5.1 

Morgan’s “canceling factors” way

 
65

64

I expanded the 
powers in the 
numerator and 
the 
denominator. 

I then canceled 
the common 
factors in the 
numerator and 
the 
denominator, 
and I got 6 left. 

 
65

64

 65−4

 61

 
6 × 6 × 6 × 6 × 6

6 × 6 × 6 × 6

 6

That is the same 
thing as 6. 

 
65

64

 6

I am left with 6 
to the first power. 

 
625

614

Why does it work? 



Alex and Morgan were asked to simplify 

Alex’s “subtract the exponents” way 

I subtracted the 
exponents. 

* How did Alex simplify the expression? 
* How did Morgan simplify the expression? 
* What are some similarities and differences between Alex’s and Morgan’s ways? 
* Does Alex's way always work? 
* Which way is easiest to use if we want to simplify             ? 9.5.1 

Morgan’s “canceling factors” way

 
65

64

I expanded the 
powers in the 
numerator and 
the 
denominator. 

I then canceled 
the common 
factors in the 
numerator and 
the 
denominator, 
and I got 6 left. 

 
65

64

 65−4

 61

 
6 × 6 × 6 × 6 × 6

6 × 6 × 6 × 6

 6

That is the same 
thing as 6. 

 
65

64

 6

I am left with 6 
to the first power. 

 
625

614

Why does it work? 

These examples help us 
see why the rules for 
division with exponents 
work. When you divide 
two numbers with the 
same base, subtract the 
exponents. 

Hey Alex, what did 
comparing these two 
examples help us to 
see? 



Student Worksheet 9.5.1 
 

 

1a  1b 
 
How did Alex simplify the expression? 
  

How did Morgan simplify the expression? 
 

 
2 

 
What are some similarities and differences between Alex’s and Morgan’s ways? 
 

 
3 

 
Does Alex's way always work? 
 

 
4 

 Which way is easiest to use if we want to simplify
  

625

614 ? 

 

 
 



        Alex’s “cancel the exponents” way  Morgan’s “expand the terms” way  

First I canceled the 
exponents, since they 
are the same in the 
numerator and the 
denominator. 

 
23

33

 This is my answer. 

* How did Alex simplify the expression? 
* How did Morgan simplify the expression? 
* Whose answer is correct, Alex’s or Morgan’s? How do you know? 
* What are some similarities and differences between Alex’s and Morgan’s ways? 
* Can you state a general rule that describes what you have learned from comparing Alex’s and 
Morgan’s ways? 

9.5.2 

This is my answer. 

Alex and Morgan were asked to simplify 

 
8
27

 
23

33

Which is correct? 

 
2
3

First I expanded the 
terms in the 
numerator and the 
denominator. 

 
23

33

 
23

33

 
2 ⋅2 ⋅2
3 ⋅3 ⋅3



        Alex’s “cancel the exponents” way  Morgan’s “expand the terms” way  

First I canceled the 
exponents, since they 
are the same in the 
numerator and the 
denominator. 

 
23

33

 This is my answer. 

* How did Alex simplify the expression? 
* How did Morgan simplify the expression? 
* Whose answer is correct, Alex’s or Morgan’s? How do you know? 
* What are some similarities and differences between Alex’s and Morgan’s ways? 
* Can you state a general rule that describes what you have learned from comparing Alex’s and 
Morgan’s ways? 

9.5.2 

This is my answer. 

Alex and Morgan were asked to simplify 

 
8
27

 
23

33

Which is correct? 

 
2
3

First I expanded the 
terms in the 
numerator and the 
denominator. 

 
23

33

 
23

33

 
2 ⋅2 ⋅2
3 ⋅3 ⋅3

Hey Alex, what did we 
learn from comparing 
these right and wrong 
ways?

It is not OK to “cancel” or 
divide exponents in 
expressions with exponents. 
Rather, we subtract 
exponents when dividing 
terms with the same base.



Student Worksheet 9.5.2 
 

1a  1b 
 
How did Alex simplify the expression? 

 
How did Morgan simplify the expression? 

 
2 

 
Whose answer is correct, Alex’s or Morgan’s? How do you know? 

 
 

3 
 
What are some similarities and differences between Alex’s and Morgan’s ways? 

 
 

4 
 
Can you state a general rule that describes what you have learned from comparing Alex’s and Morgan’s 
ways? 

 



Alex’s way  Morgan’s way    

* How did Alex graph his equation? How did Morgan graph her equation? 
* What are some similarities and differences between Alex’s and Morgan’s problems?  
* What are some similarities and differences between Alex’s and Morgan’s graphs?  
* Which expression’s outputs increase more quickly as x increases? 
* How does 3x change as x increases? How does 3x change as x increases? 
* What is the difference between a linear function and an exponential function? 

9.6.1 

Alex was asked to graph the equation                ,    y = 3x
  and Morgan was asked to graph the equation              . 

y = 3x   y = 3x

How do they differ? 

  y = 3x

I graphed the points 
and connected them 
to draw my graph. 

I created a table of 
values.  

I graphed the points 
and connected them 
to draw my graph. 

I created a table of 
values.  



Alex’s “graph y = 3x” way  Morgan’s “graph y = 3x”  way    

* How did Alex graph his equation? How did Morgan graph her equation? 
* What are some similarities and differences between Alex’s and Morgan’s problems?  
* What are some similarities and differences between Alex’s and Morgan’s graphs?  
* Which expression’s outputs increase more quickly as x increases? 
* How does 3x change as x increases? How does 3x change as x increases? 
* What is the difference between a linear function and an exponential function? 

9.6.1 

Alex was asked to graph the equation                ,    y = 3x
  and Morgan was asked to graph the equation              . 

y = 3x   y = 3x

How do they differ? 

  y = 3x

I graphed the points 
and connected them 
to draw my graph. 

I created a table of 
values.  

I graphed the points 
and connected them 
to draw my graph. 

I created a table of 
values.  For linear functions, for each 

one-unit change in x, y 
changes by an added 
constant (here, it is +3). For 
exponential functions, for 
each one-unit change in x, y 
changes by a multiplied 
constant (here, it is ×3). 

The values for the 
exponential expression 
increase more quickly than 
the values for the linear 
expression. 



Student Worksheet 9.6.1 
 

1a  1b 
 
How did Alex graph his equation? 

 
How did Morgan graph her equation? 

 
2 

 
What are some similarities and differences between Alex’s and Morgan’s problems? 

 
 

3 
 
What are some similarities and differences between Alex’s and Morgan’s graphs? 

 
 

4 
 
Which expression’s outputs increase more quickly as x increases? 

 
 

5 
 
How does 3x change as x increases? How does 3x change as x increases? 

 
 

6 
 
What is the difference between a linear function and an exponential function? 

 



Alex’s way  Morgan’s way    

* How did Alex graph his equation? How did Morgan graph her equation? 
* What are some similarities and differences between Alex’s and Morgan’s problems?  
* What are some similarities and differences between Alex’s and Morgan’s graphs?  
* Which expression’s outputs increase more quickly as x increases? 
* How does x2 change as x increases? How does 2x change as x increases? 
* What is the difference between a quadratic function and an exponential function? 

9.6.2 

Alex was asked to graph the equation                ,    y = x 2

  and Morgan was asked to graph the equation              . 

y = x2   y = 2x

How do they differ? 

  y = 2x

I graphed the points 
and connected them 
to draw my graph. 

I created a table of 
values.  

I graphed the points 
and connected them 
to draw my graph. 

I created a table of 
values.  



Alex’s way  Morgan’s way    

* How did Alex graph his equation? How did Morgan graph her equation? 
* What are some similarities and differences between Alex’s and Morgan’s problems?  
* What are some similarities and differences between Alex’s and Morgan’s graphs?  
* Which expression’s outputs increase more quickly as x increases? 
* How does x2 change as x increases? How does 2x change as x increases? 
* What is the difference between a quadratic function and an exponential function? 

9.6.2 

Alex was asked to graph the equation                ,    y = x 2

  and Morgan was asked to graph the equation              . 

y = x2   y = 2x

How do they differ? 

  y = 2x

I graphed the points 
and connected them 
to draw my graph. 

I created a table of 
values.  

I graphed the points 
and connected them 
to draw my graph. 

I created a table of 
values.  Be careful not to confuse 

quadratic and exponential 
functions. 

For exponential functions, the 
differences between the 
outputs are constant ratios. For 
quadratic functions, the 
differences between the 
outputs are linear and the 
second differences (the 
differences of the differences 
between the outputs) are 
constant. 



Student Worksheet 9.6.2 
 

 

1a  1b 
 
How did Alex graph his equation? 

 
How did Morgan graph her equation? 

 
2 

 
What are some similarities and differences between Alex’s and Morgan’s problems? 

 
 

3 
 
What are some similarities and differences between Alex’s and Morgan’s graphs? 

 
 

4 
 
Which expression’s outputs increase more quickly as x increases? 

 
 

5 
 
How does x2 change as x increases? How does 2x change as x increases? 

 
 

6 
 
What is the difference between a quadratic function and an exponential function? 
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