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Module 1 ς Polynomial, Rational, and Radical Relationships 
 

THE PARENT FUNCTIONS 
 

LINEAR            ABSOLUTE VALUE  
 
 
 
 
 
 
 

   
 
y = x        y = |x| 

 
 
            EXPONENTIAL                     CUBE ROOT 
 
 
 
 
 
 
 
 
 

                              y =2X, b > 0                            3y x=  

 
 

 
 
 

 
QUADRATIC       SQUARE ROOT 

 
 
 
 
 
 
 
 
 

y = x2            	y = x
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Module 1 ς Polynomial, Rational, and Radical Relationships 
 

For the graphs given below answer the questions given. 

 

1. a.  What type of function is given on the right? 

 

 

 b. What is the equation of the function? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. a.  What type of function is given on the right? 

 

 

 b. What is the equation of the function? 

 

 

 

 c. What is the x-intercept? 

 

 

 

 d. What is the y-intercept? 
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Module 1 ς Polynomial, Rational, and Radical Relationships 
 

3. a.  What type of function is given on the right? 

 

 

 b. What is the equation of the function? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. a.  Describe what happened to the parent  

     function for the graph at the right. 

 

 

 

 

 

 b. What is the equation of the function? 

 

 

 

 

 c. Write the equation in standard form. 

 

 

 

 d. What is the importance of the x-intercept in graph? 

 

 

 

 e. How many zeros of the function are there in this graph? 
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Module 1 ς Polynomial, Rational, and Radical Relationships 
 

5. a.  Describe what happened to the parent  

     function for the graph at the right. 

 

 

 

 

 

 b. What is the equation of the function? 

 

 

 

 

 c. Write the equation in standard form. 

 

 

 d. What is the importance of the x-intercept in graph? 

 

 

 

 e. How many zeros of the function are there in this graph? 

 

 

 

 

 

6. a.  Describe what happened to the parent  

     function for the graph at the right. 

 

 

 

 

 b. What is the equation of the function? 

 

 

 

 c. Write the equation in standard form. 
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Module 1 ς Polynomial, Rational, and Radical Relationships 
 

7. a.  Describe what happened to the parent  

     function for the graph at the right. 

 

 

 

 

 b. What is the equation of the function? 

 

 

 

 c. Write the equation in standard form. 

 

 

 

 

 

8. a.  Describe what happened to the parent  

     function for the graph at the right. 

 

 

 

 

 b. What is the equation of the function? 

 

 

 

 c. Write the equation in standard form. 
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Module 1 ς Polynomial, Rational, and Radical Relationships 

 
Parent Function Worksheet                 
 
# 1- 7     Give the name of the parent function and describe the transformation represented. 
 
1.  g(x) = x 2 ς 1 Name:  ______________________________________ 

   Transformation: ________________________________ 

2.  f(x) = 2 1x-   Name:  ______________________________________ 

   Transformation: ________________________________ 

3.  h(x) = 2x-   Name:  ______________________________________ 

   Transformation: ________________________________ 

4.  g(x) = x2+ 3  Name:  ______________________________________ 

   Transformation: ________________________________ 

5.  g(x) = -3x   Name:  ______________________________________ 

   Transformation: ________________________________ 
 

6.  f(x) = 5x+  - 2 Name:  ______________________________________ 

   Transformation: ________________________________ 
 
7.  h(x) = x+6   Name:  ______________________________________ 

   Transformation: ________________________________ 
 
#8-12   Identify the domain and range of the function.  Describe the transformation from its 

parent function. 
 

8.  g(x) =  3 x   Domain :  _____________________   Range :  ___________________ 

   Transformation: _____________________________________________ 
 
9.  h(x) = - x2  + 1  Domain :  _____________________   Range :  ___________________ 

   Transformation: _____________________________________________ 
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Module 1 ς Polynomial, Rational, and Radical Relationships 

 

10.  h(x) = 2x- -   Domain :  _____________________   Range :  ___________________ 

   Transformation: _____________________________________________ 
 

11.  f(x) = 
3

4
x   Domain :  _____________________   Range :  ___________________ 

   Transformation: _____________________________________________ 
 
12.  h(x) = 6 (x + 9) 2 Domain :  _____________________   Range :  ___________________ 

   Transformation: _____________________________________________ 

 

 
#13 - 17  Given the parent function and a description of the transformation, write the 

equation of the transformed function, f(x). 
 
13. Absolute valueτvertical shift up 5, horizontal shift right 3.        ____________________ 

14. Radicalτvertical compression by 
2

5
                  ____________________ 

15. Quadraticτreflected over the x axis and vertical shift down 2        ____________________ 

16. Linearτvertical stretch by 8                                 ____________________ 

17. Quadraticτvertical compression by .45, horizontal shift left 8.     ____________________ 

 
18. Which graph best represents the function f(x) = 2x2  - 2?     ________________ 

a.                               b.                                c.                                   d.   
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Module 1 ς Polynomial, Rational, and Radical Relationships 

 

What type of relationship is indicated by the given set of ordered pairs?  
How do you know? Explain or show your reasoning. 
 
 

 X Y 
 
 

 
 

0 -2  

 
 

1 1  

 
 

2 4  

 
 

3 7  

 
 

4 10  

 
 

5 13  

 
 
 
 

 x 	ax+b 
First 

Difference 
 
 

 
 

0    

 
 

1    

 
 

2    

 
 

3    

 
 

4    

 
 

5    

 
 
 



9 

 

 

Module 1 ς Polynomial, Rational, and Radical Relationships 

 
 What type of relationship is indicated by the given set of ordered pairs?  
 
 

 X Y First Difference Second Difference 
 
 

 
 

0 -2    

 
 

1 0    

 
 

2 4    

 
 

3 10    

 
 

4 18    

 
 

5 28    

 
 
 
 
 

 x 		ax2 +bx+c 
First 

Difference 
Second 

Difference 
 
 

 
 

0     

 
 

1     

 
 

2     

 
 

3     

 
 

4     

 
 

5     
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Module 1 ς Polynomial, Rational, and Radical Relationships 

 
1. Create a table to find the second differences for the polynomial 16 ς 4t2 for integer 

values of t from 0 to 5. 
 

 x - 216 4t  
First 

Difference 
Second 

Difference 
 
 

 
 

0     

 
 

1     

 
 

2     

 
 

3     

 
 

4     

 
 

5     

 
 
2. Show that the set of ordered pairs (x, y) in the table below satisfies a linear relationship.  

Find the equation of the form y = ax + b that all of the ordered pairs satisfy. 
 

 X Y First Difference 
 
 

 
 

0 4   

 
 

1 1   

 
 

2 -2   

 
 

3 -5   

 
 

4 -8   

 
 

5 -11   
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Module 1 ς Polynomial, Rational, and Radical Relationships 

 
3. Show that the set of ordered pairs (x, y) in the table below satisfies a quadratic 

relationship.  Find the equation of the form y = ax2 + bx + c that all of the ordered pairs 
satisfy. 

 

 X Y First Difference Second Difference 
 
 

 
 

0 1    

 
 

1 2    

 
 

2 -1    

 
 

3 -8    

 
 

4 -19    

 
 

5 -34    

 
 
4. (a) What type of relationship is indicated by the following set of ordered pairs? 
 

 X Y 
 
 

 
 

0 0  

 
 

1 1  

 
 

2 6  

 
 

3 15  

 
 

4 28  

 
 

5 45  

 
(b) Find the equation that all ordered pairs above satisfy. 
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Module 1 ς Polynomial, Rational, and Radical Relationships 

 
For each problem answer the following questions: 

 

a. What type of relationship is indicated by the following set of ordered pairs? 

b. Find an equation that all ordered pairs satisfies. 

 

1. 

 

X Y 

0 36 

1 20 

2 -28 

3 -108 

4 -220 

5 -364 

 

 

2. 

 

X Y 

0 5 

1 4 

2 -1 

3 -10 

4 -23 

5 -40 

 

 

 

3.  

 

X Y 

0 0 

1 2 

2 10 

3 24 

4 44 
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Module 1 ς Polynomial, Rational, and Radical Relationships 

 
Multiply and combine like terms to write as the sum or difference of monomials. 
 
1. (g + 5) + (2g + 7)      2. (5d + 5) ς (d + 1) 
 
3. (  ς 3x ς 3) + (2  + 7x ς 2)    4. (ς2  ς 3f ς 5) + (ς2 ς 3f + 8) 
 
5. ς5(2  ς )      6. (2x + 9) 
 
7.       8. (2x ς 3)(3x ς 5) 
 
9. (r ς 2t)(r + 2t)      10. (3y + 4)(2y ς 3) 
 
11. (3 ς 2b)(3 + 2b)      12.  
 
13. (3  + 1) + (8  ς 8)     14. (6w ς 11 ) ς (4 + 7 ) 
 
15. (w + 2t)(  ς 2wt + 4 )     16. (x + y)(  ς 3xy + 2 ) 
 

17.  18.  

19.  20.  

21.  22.  

23.  24.  

25.  26.  

27. (ὼ+2)(ὼ+2)(ὼ+2) 28.  

29.  30.  

31.  32.  

33.  34.  

35.  
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Module 1 ς Polynomial, Rational, and Radical Relationships 

 
Factor each polynomial completely.  LŦ ƛǘ ŎŀƴΩǘ ōŜ ŦŀŎǘƻǊŜŘ ǿǊƛǘŜ άbƻǘ CŀŎǘƻǊŀōƭŜέΦ 
 
 1.       2.  

 
 3.       4.  

 
 5.       6.  

 
 7.       8.    

 
 9.        10.      

 
11.        12.  25x2 ς 64y2 

 
13.  3x2 + 12x       14.  x2 ς 12x + 27 
 
15.  2x2 ς x ς 6       16.  ςx2 ς 15x ς 56  
 
17.  4a2 + 9a + 2      18.  9x2 ς 12x + 4 
 
20.  3a2 ς 27a + 60      21.  36x2 ς 64y2 
 
22.  75 ς 3x2       23.  28x2 + 12x + 42x + 18 
 
24.  2 + 5x + 2x2      25.  4x2 + 9 
 
26.  5x2 ς 20        27.  5a2 ς a ς 18  
 
28.  6x2 + 7x       29. (3x)2 - 52 
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Module 1 ς Polynomial, Rational, and Radical Relationships 

 
Factor by Grouping:  Factor each expression completely. 
 
1. 8r3 ς 64r2 + r ς 8     2. 12p3 ς 21p2 +28p ς 49  
 
3. 12x3 + 2x2 ς 30x ς 5    4. 6v3 ς 16v2 + 21v ς 56  
 
5. 63n3 + 54n2 ς 105n ς 90   6. 21k3 ς 84k2 + 15k ς 60  
 
7. 25v3 + 5v2 + 30v + 6    8. 105n3 + 175n2 ς 75n ς 125 
 
9. 96n3 ς 84n2 + 112n ς 98    10. 28v3 + 16v2 ς 21v ς 12  
 
11. 4v3 ς 12v2 ς 5v + 15    12. 49x3 ς 35x2 + 56x ς 40  
 
13. 24p3 + 15p2 ς 56p ς 35   14. 24r3 ς 64r2 ς 21r + 56 
 
15. 56xw + 49xk2 ς 24yw ς 21yk2   16. 42mc + 36md ς 7n2c ς 6n2d 
 
17. 12x2u + 3x2v + 28yu + 7yv   18. 40ac2 + 25ak2 + 32bc2 + 20bk2 
 
19. 12bc ς 4bd ς 15xc + 5xd   20. 16mn ς 4m2 + 28n ς 7m 
 
21. 56xy ς 35x + 16ry ς 10r   22. 21xy + 15x + 35ry + 25r 
 
23. 5a2z ς 4a2c + 15xz ς 12xc   24. 4xy + 6 ς x ς 24y 
 
25. 21xy ς 12b2 + 14xb ς 18by   26. 9mz ς 4nc + 3mc ς 12nz 
 
27. 28xy + 25 + 35x + 20y    28. 30uv + 30u + 36u2 + 25v 
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Module 1 ς Polynomial, Rational, and Radical Relationships 

 

Factor each of the following perfect square trinomials.  In the last two problems, look 
for a greatest common factor to remove first. 
  
  
1)      a2 + 4a + 4                         7)  y2 ς 20y + 100                    13) 100 ς 20m + m2

 

  
  
  
  
2)      p2 + 2p + 1                        8)  49 + 14a + a2                      14)  64y2 ς 48ya + 9a2 
  
  
  
  
3)      x2 ς 10x + 25                     9)  9x2 + 24x + 16                    15)  100a2 ς 140ab + 49b2 
  
  
  
  
4)      y2 ς 8y + 16                       10) 16t2 ς 40t + 25                  16)  49x2 + 28xy + 4y2 

  
  
  
  
5)      r2 + 24r + 144                    11) 25k2 ς 20k + 4                  17) x3y + 6x2y2 + 9xy3 

  
  
  
  
6)  k2 + 121 + 22k                   12) 4c2 + 12c + 9                     18) 4k3w + 20k2w2 + 25kw3
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Module 1 ς Polynomial, Rational, and Radical Relationships 

 
State the degree and leading coefficient of each polynomial in one variable. If it is not a polynomial in 
one variable, explain why. 
 
 1. a + 8       2. (2x ς 1)(4  + 3) 

 
 
 3. ς  +  ς 8      4. 18 ς 3y + 5  ς  + 7  

 
 

 5.  + 4  +       6. 2r ς  +  

 
 
 
 
Find p(ς1) and p(2) for each function. 
 
 7. p(x) = 4 ς 3x      8. p(x) = 3x +  

 
 
 9. p(x) = 2  ς 4x + 1     10. p(x) = ς2  + 5x + 3 

 
 

11. p(x) =  + 8  ς 10     12. p(x) =  ς x + 2 

 
 
 
 

If p(x) = 4  ς 3 and r(x) = 1 + 3x, find each value. 

 
13. p(a)        14. r(2a) 
 
 
15. 3r(a)       16. ς4p(a) 
 
 
17. p( )       18. r(x + 2) 
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Module 1 ς Polynomial, Rational, and Radical Relationships 
 
State the degree and leading coefficient of each polynomial in one variable. If it is not a polynomial in 
one variable, explain why. 
 

 1. (3  + 1)(2  ς 9)     2.  ς  + a 

 
 
 

 3.  + 3m ς 12     4. 27 + 3x  ς 12  ς 10y 

 
 
 
Find p(ς2) and p(3) for each function. 
 
 5. p(x) =  ς    6. p(x) = ς7  + 5x + 9   7. p(x) = ς  + 4  

 
 
 

 8. p(x) = 3  ς  + 2x ς 5  9. p(x) =  +  ς x   10. p(x) =  +  + 3x 

 
 
 
 
 
 

If p(x) = 3  ς 4 and r(x) = 2  ς 5x + 1, find each value. 

 
11. p(8a)    12. r( )    13. ς5r(2a) 

 
 
14. r(x + 2)    15. p(  ς 1)    16. 5p(x + 2) 
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Module 1 ς Polynomial, Rational, and Radical Relationships 

 
WHAT CAN GRAPHS TELL US? 
 

LINEAR 

 
 
 
 
 
 
 
 
 
 
 
 EXPONENTIAL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 QUADRATIC 
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Module 1 ς Polynomial, Rational, and Radical Relationships 

 
The different forms of linear and quadratic functions are listed below.  Explain how the structure 
of each form gives you information about the graph of the function. 
 
 
 LINEAR QUADRATIC 
 

 Standard form:  	ax+by = c    Standard form:  		y = ax2 +bx+c 

 
 
 
 
 

 Slope-intercept form:  	y = mx+b   Factored form:  
		
y = a x - r

1( ) x - r
2( )  

 
 
 
 
 

 Point-slope form:  
		
y = m x - x

1( )+ y
1
   Vertex form:  

		
y = a x - h( )

2

+k 

 
 
 
 
 
 
For each, write what you know about the function and then graph 
 

1. ()( )( )2 4f x x x= - + 

 
 What I know about this function: 
 
 
 
 
 
 End Behavior: 

 

		

as	x - ¤, f x( ) ______

as	x¤, f x( ) ______
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Module 1 ς Polynomial, Rational, and Radical Relationships 

 

2. 
		
h x( ) = 2 x - 3( )+1 

 
 What I know about this function:  
 
 
 
 
 

 End Behavior: 
 

 

		

as	x - ¤, f x( ) ______

as	x¤, f x( ) ______
 

 
 
 

3. () 2 4 5g x x x= + - 

 
 What I know about this function:  
 
 
 
 
 

 End Behavior: 
 

 

		

as	x - ¤, f x( ) ______

as	x¤, f x( ) ______
 

 

4. 
		
g x( ) = - 2 x+3( )

2

+3 

 
 What I know about this function:  
 
 
 
 
 End Behavior: 

 

		

as	x - ¤, f x( ) ______

as	x¤, f x( ) ______
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Module 1 ς Polynomial, Rational, and Radical Relationships 

 

  
 Arrange the EXPRESSIONS in order from the least to the greatest when the value of x is zero. 

 

2x 

 

x2 ς 20  

 

x5 ς 4x2 + 1 

 

x + 30 

 

x4 ς 1 

 

x3 + x2 ς 4 

 

-x2 + 3x 

 

Do you think this order would change when x represents other numbers? 

 

 

 

 

 Order each expression from LEAST to GREATEST when x represents a very large number.  

  όǎƻ ƭŀǊƎŜΣ ƛǘ ƛǎ άŎƭƻǎŜ ǘƻέ ƻǊ ŀǇǇǊƻŀŎƘƛƴƎ ǇƻǎƛǘƛǾŜ ƛƴŦƛƴƛǘȅύ 9ǾŀƭǳŀǘŜ ŜŀŎƘ Ŧor x = 10. 

 

2x 

 

x2 ς 20  

 

x5 ς 4x2 + 1 

 

x + 30 

 

x4 ς 1 

 

x3 + x2 ς 4 

 

-x2 + 3x 
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Module 1 ς Polynomial, Rational, and Radical Relationships 

 
 

 Order each expression from GREATEST to LEAST when x represents a number that is   

 approaching negative infinity.  Evaluate each for x = -10. 

 

2x 

 

x2 ς 20  

 

x5 ς 4x2 + 1 

 

x + 30 

 

x4 ς 1 

 

x3 + x2 ς 4 

 

-x2 + 3x 

 

 

 

 What do you notice about the end behavior of these functions?   

 

x2       x3 

 

x4       x5 

 

x6       x7 

 

 

 

 

What would happen if I  reflected them over the x-axis? 

 

 

 

-x2       -x3 

 

-x4       -x5 

 

-x6       -x7 
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Module 1 ς Polynomial, Rational, and Radical Relationships 

 

 
 
 
 
 
 
 
#1    #2    #3    #4 
 
 
 
 
 
 
 
 
 
Fill in the following information for each graph given above. 
 
#1 Degree     #2 Degree 
 
 
 Zeros       Zeros 
 
 
 End Behavior     End Behavior 
 
 
 
#3 Degree     #4 Degree 
 
 
 Zeros       Zeros 
 
 
 End Behavior     End Behavior 
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Module 1 ς Polynomial, Rational, and Radical Relationships 
 
Use your calculator and make a sketch of each function on the axes below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 WORDS PICTURE NOTATION 

 
EVEN DEGREE 

                   
 
 

   

 
 

EVEN DEGREE 

                   
 
 

   

 
 

ODD DEGREE 

                   
 
 

   

 
 

ODD DEGREE 
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Module 1 ς Polynomial, Rational, and Radical Relationships 

 

 

For each graph, 

a. describe the end behavior, 

b. determine whether it represents an odd-degree or an even-degree function, and 

c. state the number of real zeroes. 

 

1.     2.     3. 
 

 

 

 

 

 

 

 

 

1. 

 

 

 

 

 

 

2. 

 

 

 

 

 

 

3. 
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Module 1 ς Polynomial, Rational, and Radical Relationships 

 

 

 

For each graph, 

a. describe the end behavior, 

b. determine whether it represents an odd�±degree or an even-degree function, and 

c. state the number of real zeroes. 

 

4.     5.     6. 

 

 

 

 

 

 

 

 

 

 

4. 

 

 

 

 

 

 

5. 

 

 

 

 

 

 

6. 

 

 

 

 

 

 

 

 

 

 

 

 

 


