Algebra I

Unit 13

Exponents and Polynomials

Name: ____________

Date: _____ Period: _____
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Law of Exponents
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If a number is in _______________ form, the _________________ represents how many times the _________________is to be used as a factor. A number produced by raising a base to an exponent is called a ____________________________. Both 27 and 33 represent the same power.



Discovering Laws of Exponents:
Rule #1:
Quotient of Powers law:
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For all integers “m” and “n” and any nonzero number “a”…..
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Let’s try it without the calculator!!
	Problem
	Value
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Try on your own…..

	Problem
	Value
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Let’s try it without the calculator!!
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What would you do if I put coefficients in front of the variables? _______________________
_________________________________________________________________________
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So, any number divided by itself is equal to _____.  Using the rule above, what would we do here?   
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What about this?  
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Rule #2 Zero Exponents:
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	Same Base
	Expanded Form 
	Value
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Do you see a pattern? _____________  If so, what is the pattern? ___________________

_________________________________________________________________________
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So what is this rule saying? __________________________________________________________________


______________________________________________________________________________________

Let’s try it without the calculator!!
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Rule #3:
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	Problem
	Expanded Form
	Value
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Do you see a pattern? _____________  If so, what is the pattern? ___________________

_________________________________________________________________________



For any nonzero number “a” and any integer n,  

[image: image46.wmf] = _______________

n

a

-


	Original Quotient
	Expanded Form
	Single Power
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Rule #4:
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	Expanded Form
	Value
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Do you see a pattern? _____________  If so, what is the pattern? ___________________

_________________________________________________________________________

Do you think this pattern will work for all operations?  (i.e.  adding, subtracting, dividing)

_________________________________________________________________________

	Problem
	Result
	Does the pattern work for this operation?
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So, were you correct?  ________  Does this pattern work for all operations? ___________

Explain __________________________________________________________________



For any number “a” and all integers “m + n” …..
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So what is this rule saying about numbers with the same base? ____________________________________________________________________________________________________________

Let’s try it without the calculator!!

Let’s try it without the calculator!!
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What would you do if I put coefficients in front of the variables? __________

_______________________________________________________________
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Rule #5:
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Do you see a pattern? _____________  If so, what is the pattern? ___________________

_________________________________________________________________________



For any number “a” and all integers “m + n” …..
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Let’s try it without the calculator!!
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Rule #6:
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	Problem
	Result
	Explanation:  What do you think caused this result?
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Do you see a pattern? _____________  If so, what is the pattern? ___________________

_________________________________________________________________________



For any number “a” and all integers “m + n” …..
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Let’s try it without the calculator!!
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Mixed Power Practice

Write the product as a single power.

1.
72 • 79 = 


2.
104 • 10-3 = 

   
3.
11-3 • 11-7 = 

  

Write quotient as a single power.

4.
48 
=


5.
512  = 



6.
 9-3  = 


45 




59 




 95 

Simplify each expression.

7.
2x² + 3x²  = 
         8.
y5 – (-4y5) = 

           9.
r4 + r8       = 



10.
x3 •x-5      = 


11.
(3a6)((4a2) = 


12.
(-7c3d)(5cd-6) ) = 



13.
(x3)7 
   = 


14.
(cd)6
        = 


15.
(6p4q7)3               = 



16.
y4
   = 


17.
pq7
        = 


18.
15p-3q2
       = 



y-5




p4q




 p-7q
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               g.                                                                  h. 
Exponents Review Sections 4.1, 4.8:

 CLASSWORK

Simplify.  Leave no negative exponents.

1.  3-2        

2.  x-3


3.  150
m

4.  -150


5.  (-15)0



6.  
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Exponents Review - Sections 4.1, 4.8:




Express using positive exponents.  Then, if possible, simplify.

_______________ 1.  3-2


_______________  2.  (-2)-3
_______________ 3.  x-4


_______________  4.  mn-5
_______________ 5.  
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_______________ 9.  10-3105
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_______________29.  (3x2)(-2x)3

_______________30.  (5x2)(3x-6)

_______________31.  34x5x7x0

_______________32.  (5y)-3


Back Page - Exponents Review Sections 4.1, 4.8

________1. 
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________2. x2x5


_______3. (x3)4
________4. 
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________20. (2x2y)4
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Combining Like Terms Review

In order to add or subtract terms, the variables must be the same and they must be the same power.  You cannot add or subtract a variable term (letter) and a constant term (plain number).

Steps to combining like terms:
1.
















2.
















3.















Example 1:
2x² + 3x – 3x² + 4 + 6x – 2 
Example 2:
3y² + 6y+ 4 + 3y – 10 

Example 3:
2p – 3z² - 5z + 4p – 12 + 7z 
Adding  Polynomials Notes

     Example 1:

Add (-4x4 + 3x2 - 4) + (3x4 - 5 x2 + 6)

     Step 1:  Rewrite the problem on a separate sheet of paper vertically (up 

          & down).  

Make sure you line up the like terms!!
  




(-4x4 + 3x2  -  4) 

    + (3x4  - 5 x2 + 6 )


      Step 2:  Add like terms.

                              (-4x4 + 3x2  - 4) 

    + (3x4   - 5x2  + 6)


       Step 3:  Write your answer on the line below.

                              (-4x4 + 3x2 - 4) 

    + (  3x4 - 5x2 + 6)


       -x4   -2x2  + 2   

    Example 2:  Add (12y2 + 17y - 4) + (9y2 – 13y + 3)

     Step 1:  Rewrite the problem on a separate sheet of paper vertically (up 

          & down).  

Make sure you line up the like terms!!
Step 2:  Add like terms.

Step 3:  Write your answer on the line below.

Example 3:  Add (-x4 + 13x5 +6x3 ) + (6x3 + 5x5 +7x4 )

Step 1:  Rewrite the problem in standard form on a separate sheet of paper vertically (up & down).  

Make sure you line up the like terms!!
Step 2:  Add like terms.

Step 3:  Write your answer on the line below.

Subtracting Polynomials

Example 4:

Subtract (x3 + 3x2 + 5x - 4) – (3x3 - 8 x2 – 5x + 6)

Step 1:  Rewrite the problem on a separate sheet of paper vertically (up 

          & down).  

Make sure you line up the like terms!!
Step 2:  Take the additive inverse of the bottom set of parentheses and 

            multiply the –sign with all the terms found inside the bottom 

            set of parentheses.

Step 3:  Add like terms.

Example 5: Subtract (12x5 - 6x - 10x3 ) – (10x - 2x5 – 14x3)

Step 1:  Rewrite the problem in standard form on a separate sheet of paper vertically (up 

          & down).  

Make sure you line up the like terms!!
Step 2:  Take the additive inverse of the bottom set of parentheses and 

            multiply the –sign with all the terms found inside the bottom 

            set of parentheses.

Step 3:  Add like terms.

Step 4:  Write your answer on the line below.

What happens if not all terms are represented 

in an addition or subtraction problem with polynomials?

Example 6: 

Add (7 - 13x3 - 11x) + (2x3 + 8 - 4x5)

Step 1:  Rewrite the problem in standard form on a separate sheet of paper vertically (up & down).  

Make sure you line up the like terms!!
If you are missing terms leave the space blank or write a “0” in its place.

Step 2:  Add like terms.

Step 3:  Write your answer on the line below.

What happens if not all terms are represented 

in an addition or subtraction problem with polynomials?

Example 7: 

Subtract (6x3 - 2x2 + 8x) – (4x3 - 11x + 10)

Step 1:  Rewrite the problem on a separate sheet of paper vertically (up 

          & down).  

Make sure you line up the like terms!!
If you are missing terms leave the space blank or write a “0” in its place.

Step 2:  Take the additive inverse of the bottom set of parentheses and 

            multiply the –sign with all the terms found inside the bottom 

            set of parentheses.

Step 3:  Add like terms.

Adding and Subtracting Polynomials


Name












Date


  Pd.

Find each sum or difference.
1.
(4a - 5) + (3a + 6)
2.
(3p2 - 2p + 3) - (p2 - 7p + 7)

3.
(7x2 - 8) + (3x2 + 1)
4.
(x2 + y2) - (-x2 + y2)

5.
5a2
+
3a2x
-
7a3
6.

5x2
-
x
-
4


(+)
2a2
-
8a2x

+ 4


(-)
3x2
+
8x
-
7
7.

2x
+
6y
-
3z
+
5
8.

11m2n2
+
2mn
-
11




4x
-
8y
+
6z
-
1


(-)
  5m2n2
-
6mn
+
17

(+)
  x
-
3y


+
6

9.
(5x2 - x - 7) + (2x2 + 3x + 4)

10.
(5a + 9b) - (4b + 2a)

11.
(5x + 3z) + 9z





12.
6p - (8q + 5p)

13.
(5a2x + 3ax2 - 5x) + (2a2x - 5ax2 + 7x)
14.
(x3 - 3x2y + 4xy2 + y3) - (7x3 -9x2y + xy2 + y3)

15.
(d2 - d + 5) - (-d2 + d + 5)

Find the measure of the third side of each triangle.  P is the measure of the perimeter.
16.
P = 3x + 3y
17.
P = 7x + 2y


Adding or Subtracting Polynomials Homework

Do not forget to write all answers in STANDARD FORM!!

Simplify the following polynomials.

1.
(2r – 5) + (r² + 3r – 6)




2.
(x³ –7x² + 9x) + (4x² – x) 

3.
(-y² + y – 1) + (6y – 7)



4.
(3x² + 7x + 9) + (3x² – 7x) 

5.
(6y³ – 2y) + (4y³ – y² + 2y)



6.
(-9a² + 12a – 10) + (9a² + 10) 

7.
(-7a² + 9a – 16) + (a + 20)



8.
(r² + 5r) + (21r³ – 5r²– 9r) 

9.
(x³ + 3x²) – (-x² + x)




10.
(3y² – 7y + 4) – (-2y² + 8y – 6)

11.
(-7 + 2c - c²) – (-5 – 6c + 2c²)



12.
(2a² – 5a – 4) – (3a² – a + 1)

13.
(-6x² – 3x + 1) – (4x² – 5x – 1)


14.
(-5a + 3b – c) – (3a + b – 4c)

15.
(4k4 – k³ + 6) – (-3k4 + 2k³ – 7)


16.
(-c5 + 3c³ – 7c) – (c5 – 3c³ + 8c)

Perimeter of Figures with Polynomials

The perimeter of a figure is












To find the perimeter












The circumference of a figure is











To find the circumference












Examples:
Find the perimeter or circumference of the following shapes.

a.

4x – 5 





b.

     2x


4x – 5 



    4x – 5 

  3x – 7 
                          



3x – 7 




 4x – 5 






               5x + 2


c.







d.











     4x + 3
4x + 3











     x – 1 
                  x – 1 

                                                   3a










        2x – 1


2x – 1 










             3x – 2 

        3x – 2 











 2x         2x

Perimeter with Polynomials Practice
Find the perimeter or circumference of each of the following shapes.

1.
                    5x + 4




2. 
                        2ab










         a                             a

                           a








                                      4                              4 

   5x + 4
                                             5x + 4






                                                        b²                                                b²






                                                                  4


4


                      5x + 4





           a 
                            a

                                                                                                                                                        2ab
3.

             7f + 2




4.




      5f


     5f




















7r
          6f – 3                  

          6f – 3 

      
                       7f + 2

5.  







6.

   

                     








                  3w + 7

 









   p²                                p²

          6y


10y










           w



 w



           8y





         

  p²                                p²

                  3w + 7

7.


    2g – 3 



8.



                                                                                                                                                     20b

            3h³



                           3h³




  
         



          2g² + 5g + 10 

9.







10.             
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 3



   12n

       7n – 1
                               7




  12s + 7
                   5r – 6 
        12s + 7



          

              6n + 5 


















      5r – 6  

                                          n² + 3n – 2 











3 3
11.







12.

                     2y


 2y






 4x + 2 










                                                                                         3x – 7 
                                                                             


                                                                           3x – 7                                                                                   
      2x + y             

         2x + y












 4x + 2


            5x – 4y + 7

1.  
The sum of the degree measures of the angles of a triangle is 180(.

a.  
Write a polynomial to represent the measure of the third angle of the triangle at the right.

b.  
If x = 10, find the measures of the three angles of the triangle.

The measures of two sides of a triangle are given.  P represents the perimeter in yards.  Find the measure of the third side.

2.  
P = 4x + 2y





3.  
P = 12x2 ( 10x + 12



Find the area of each shaded region in simplest terms, if the dimensions are given in centimeters.


4.  







5.






6.
The dimensions of a rectangle are represented by (7x ( 6) mm and (4x - 9) mm.  Represent the perimeter of the rectangle.

7. 
Find the Perimeter of the triangle


The measures of two sides of a triangle are given.  P represents the perimeter in yards.  Find the measure of the third side.

8.  
P = 48





9.  
P = 5x + 3y

Find The value of X




      Find value of 3rd side


Find the area of each shaded region in simplest terms, if the dimensions are given in centimeters.


10.  







11.






12.
The dimensions of a rectangle are represented by (15x + 3) mm and (3x - 10) mm.  Represent the perimeter of the rectangle.
Geometric Applications



Name __________________________

Homework






Date ______________Period ________

Find each sum or difference.

1.  
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3.
((3m + 9mn ( 9) ( (14m ( 5mn ( 2n)

4.
5x2 + 2(3y5) + 4y5 ( 3x2
5.

6x2 + 3x




6.

10x2 + 5x – 6


(+)
  x2 ( 4x ( 3





(()
  8x2 ( 2x + 7
7.  
The sum of the degree measures of the angles of a triangle is 180(.

a.  
Write a polynomial to represent the measure of the third angle of the triangle at the right.

b.  
If x = 15, find the measures of the three angles of the triangle.

The measures of two sides of a triangle are given.  P represents the perimeter in yards.  Find the measure of the third side.

8.  
P = 5x + 2y





9.  
P = 13x2 ( 14x + 12



Find the area of each shaded region in simplest terms, if the dimensions are given in centimeters.


10.  







11.






12.
The dimensions of a rectangle are represented by (11x ( 8) mm and (3x + 5) mm.  Represent the perimeter of the rectangle.

 13           The perimeter of a triangle is (16x + 11) ft.  Find the third side when the first side is (2x ( 1) ft. 

          and the second side is (4x ( 2) ft.

Writing Polynomials
In exercises 1 – 10 choose the letter (A, B, C, D, or E) that best describes the answer.
1.
What polynomial is represented by the model?



2.
What polynomial is represented by the model?




3.
What polynomial is represented by the model?


4. Write the expression that is modeled below.









    +

5.
Write the expression that is modeled below.







    −


6. The expression (3x² − 7x + 2) + (-2x² + 3x – 1) is modeled below.

Use algebra tiles to add the polynomials.







      +


7. The expression (-2x² + 5x + 12) + (x² - 3x – 4) is modeled below.

Use algebra tiles to add the polynomials.








      +

8. The expression (2x² - 4x – 1) - (x² + 3x – 8) is modeled below.

Use algebra tiles to add the polynomials.






−

 
9. The expression (3x² + 5x) − (2x² + x – 2) is modeled below.

Use algebra tiles to add the polynomials.







     −

10. The expression (-x² − 5x + 1) − (2x² + x – 3) is modeled below.

Use algebra tiles to add the polynomials.






 −
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ACTIVITIES
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Adding and Subtracting Polynomials

QUOTABLE PUZZLE

Directions:  Solve the following problems.  Match that answer to the correct letter of the alphabet.  Enter that letter of the alphabet 

on the blank corresponding to the problem number.

___   ___   ___      ___   ___   ___      ___   ___   ___   ___   ___   ___   ___   ___     

  7        12       12           7        14       12           9         1         2        15        8         7        6         15  

___   ___   ___   ___      ___   ___   ___   ___   ___      ___   ___   ___   ___

 16        11      13        5           15        5         8        10       9             4        14       16       3

     A                  B              C                   D                 E               F            G               H                     I                        

5x – 2y         4x + 11         -4         -5x2 – 3x + 2         0         3x2 +11         4         3x2  - 16         -3x – 8         

     J 
                   K
                     L
                 M
                         N
                  O
             P                     

9x – 10y       2x2 + 12x +10         x2 + 2          5m – 5n       3x3 + 10x2 – 42x + 8        2x + 4y      2x – 4y

 Q                  R               S           T                  U                           V                    W         X              Y          

-12       2x2 + 5x – 8       2x2        12       5x2 + 10x + 6       13x2 + 16x -10       x2 – 2       1       x3 + 5x2 + 2           

Simplify:

1.  (2x2 + 4x + 1)  +  (3x2 + 6x + 5)



9.  x2 + 6 – 6 + x2
2.  (x + 6)  +  (3x + 5)




10.  (3m – 6n)  +  (2m + n)

3.   (x3 + 2x2 – 4)  +  (3x2  + 6)



11.  (5x – 6)  –  (8x + 2)

4.  (4x – 2y) + (-2x + 6y)




12.  (3x2 + x – 4)  +  (-8x2 – 4x + 6)

5.  (x2 + 6x – 4)  +  (-x2 – 6x + 4)



13.  (x2 + 6x + 5)  +  (x2 + 6x + 5)

6.  6x – 4 – 6x  





14.  3x(x2 + 2x – 6)  +  4(x2 – 6x + 2)

7.  3x + 6y – 8y + 2x




15.  (3x + 6) – (3x – 6)

8.  (6x2 + 3x – 5)  –  (4x2 – 2x + 3)



16.  (7x2 + 8x – 4) – (6x2 + 8x – 6)

[image: image150.jpg]Bé6 Using the Properties of Powers

Write the product as a single power.

1.

2.

32_ 35.__.

10°-10% =

Write the quotient as a power:

3.

8.

9

10

53 e 58 -

5
&
Write as a single power: x?- x°. Check your answer by letting x = -2.
Write the result as a single power: (2°)* Evaluate the power
Write the result as a single power: (x3)2 Check your answer by
letting x = 3.

State the Product of Powers Property:

State the Power of a Power Property:

. State the Quotient of Powers Property:

Simplify the following expressions. You will use all of your power properties. Be
on the look out for a few expressions that cannot be simplified.

11

12.

13

14

1=

16

17.

LY
(x’)?

(A0

C (@Na®)@d

. (3x%)(5x")

(-8

2

14
X





[image: image151.jpg]18. (z)(zY)

19 (p13)3

20. U3

21, (x})®
2
2 5
23, (8x%)(2x%)
24. 8x%+ 2%
25. -y
26. x° - x°
27. x> + x°

28. x* + x°

True or false? The fifth power of x2 equals the square of x°. Explain your
answer.
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High School Common Core: Number and Quantity

Exam Questions (No calculator)

Name:

Pd:

Date:

1. Simplify: (-4b%)(2b°)

-9a2°b®

2. Simplify 3azb4

3

A

A) -2b" B) 3a’b’

B) -8b° C) -3a%b*
C) —2b° )34

D) -8b"* D) -3a’b*

3. Simplify: (-2a° » -a*)*(-6a?%)

4. Simplify: (-6p’q®)’

2 -7

5. Simplify 2,2

6. Simplify (-3n™*)(-5n")

A) 12p*q’ A) g_z_ B) a%’
B) 36p4q6 b
C) 12p'¢® 6 s
D) 36p*q’ C) %5 D) a%
7. Simplify 4&“ , 8. Simplify (% pt each) 9. Simplify (-3p~q e 3p°q”*)’
' -4x'y)(-3x
ANERY) | s
B) 8=
1
A) 81p° B) ;.
M) L B) s : 81¢°
C) 9=
, , C) 81¢° D) 81
2
OF D L — !
. . - - 2 -3\-4 5
10. Simplify: (5x4)3 11. Simplify (-4a”)(2a™) 12, Simplify 28x4
14x
A) 125x" 14 1 2
B) 25X12 A) ?—- B) _4a10 A) X9 B) 2X
C) 125x
7 2
D) ZSX C) ‘43,10 D) _64a14 C) 2X9 D) ;





[image: image153.jpg]13. Simplify (-7x*v?)(-2x’y)

A) 14x'y?
B) -7x'y’
C) 14x’y’
D) 14x'%y?

14. Simplify (4m™n’)?

A) 16m* B) -8m®
) 1ém. ) Sm

n n

0 m°n® D) m®

16 16n®

(4a'vhH?

15. Simplify:
plify (-8 a4b'2)'2

16. Simplify (2p™)°

17. Simplify (-2¢*d™")(5¢%d?)

Lo -9b”
18. Slmph?.'éb‘l o 4)3

ﬁ 3
A) j04¢ B _lgd
-10 -10d*
C) cz d4 D) c2
5
URTY P S P B 7 ; x n
19. Simplify: (-7x’y")(x’y’) 20. Simplify: 5&3 21. Simplify (-2n4)3
10a
1 1
A) 2a* B 1 ) A) o B) -8n’
2a
2 2
p y C) -6n D) -8n
C) o D) 5

22. Simplify (-8a°b")°

A) 0 B) 1

C)8ab’ D) 1
-82°b’





Example 2: Expanding Exponents


Write in expanded form.


35








(–3)5








– 44











Common Error Alert!: What’s the difference between:	– 42	and	(–4)2


– 42means: ____________________________


(–4)2means: 


____________________________








You Try 2!





74











(–9)3











– 52








Example 1: Writing Exponents


Write in exponential form.


4 • 4 • 4 • 4











(–6) • (–6) • (–6)








5 • 5 • d • d • d  • d














You Try 1!





x • x • x • x • x











d • d • d











(–7) • (–7) • b • b











8)  





9)
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( x� EMBED Equation.3  ���z� EMBED Equation.3  ���)� EMBED Equation.3  ���

















�





�





�





�





3x - 5y





2x + y





x + y





x + y





(3x + 1)(





(2x ( 1)(





2x2 + 5





14x ( 7





x ( 2y





2x + 3y





p





3





5





2p + 10





p





4





3x





x + 1





8





x² + x + 1


x² – x + 1


x² + x – 1


x² – x – 1


-x² + x – 1








4x² + 3x + 2


4x² + 3x – 2 


4x² – 3x – 2


-4x² – 3x – 2


-4x² + 3x + 2








2x² + 3x + 5


-7x² – 3x  


-2x² – 3x – 5


– 10x 


-2x² – 8 








(-4x² − 2x – 5 ) + (x² − 2x – 2)


(4x² + 2x + 5) + (x² + 2x + 2)


(4x² + 2x + 4) + (-x² + 2x + 2)


(-4x² − 2x – 5 ) + (-x² + 2x + 2)


(4x² + 2x + 5 ) + (x² − 2x – 2)








A.	      (3x² − 2x + 4) + (2x² − 3x + 1)


      (-3x² + 2x – 4) − (2x² − 3x + 1) 


      (-3x² + 2x – 4) − (-2x² + 3x – 1)


      (-3x² + 2x – 4) + (2x² − 3x + 1)


      (3x² − 2x + 4) − (-2x² + 3x – 1)








A.	      4x² − 10x + 3 


B.        4x² − 4x + 1


C.        4x² + 10x + 3


D.        2x² − 10x + 3


E         2x² + 10x + 3








A.	      3x² + 8x + 16 


B.        -x² + 2x + 8


C.        -3x² + 8x + 16


D.        -x² − 8x – 16 


E         -x² + 2x – 8 








A.	      3x² - x – 9  


B.        3x² + 7x + 9


C.        3x² - 7x + 9


D.        x² − 7x + 7 


E         x² - x  + 7 








A.	      x² + 4x + 2  


B.        x² + 4x – 2 


C.        5x² + 6x + 2


D.        5x² − 6x + 2 


E         3x² + 5x  + 2 








A.	      3x² + 4x + 4  


B.        x² - 2x – 2 


C.        -x² - 2x – 1 


D.        3x² + 4x – 4  


E         -3x² - 4x  + 4 








(2x + 1)(





(5x ( 2)(





3x2 + 5





17x ( 7





2x ( 3y





x + 2y





p





5





7





4p + 8





p





4





2x





x + 2





9

















2x – 2y





x + 2y





x + 9





2x+ 7





p





2





6





p + 7





5





4





2x





x + 2





9





4x + 2y





2





x + 9





2x + 7
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