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Lesson 9

Standards of Learning: A.5, A.15, A.18

Reporting Category:  Relations and Functions
BIG IDEAS: Relations and Functions
Check and Review of Previous Work/Anticipatory Set with Graphing Calculators 

· Warm-Up A.5 (Relations and Functions)

· Warm-Up A.5 (Domain and Range)

· Warm-Up A.15 (Values of functions, zeros)

· Warm-Up A.18 (Direct Variation)

Modeling

· Graphing Calculator

· Mnemonic Device – DMX (x – domain)

· Mnemonic Device – XDRY (x – domain, y – range)

Guided Practice/Games and Activities

· Quotable Puzzle

· People Search

· Keepers (Functions)

· Function game

· Linear Relationships Game

· People Search

· Solving Quadratic Graphically - cards

Independent Practice

Independent Practice #9 (SOL A.5, A.15, A.18)

Follow-Up for Guided Practice

· Follow-Up guided practice based upon individual student needs

· Practice Standards of Learning Tests on Computer

· www.jlab.org
· ARDT (strand test form A or B)

· ePAT

Assessment

Standards of Learning Mini-Challenge #9
SOL Warm-Up

Graphing Calculator Active

A.5a   Analyzing a table of ordered pairs for the existence of a pattern

1.
 Which of the following equations best describes the data in this table?

[image: image39.png]


[image: image40.png]


x -2   -1   0    1    2

y  5    6   7    8    9

A   y = x + 7

B   y = -x - 7

C   y = x - 7

D   y = -x + 7

2.
 Which of the following data sets is best described by y = -3x + 4?

[image: image41.png]


[image: image42.png]n o SR S e



[image: image43.png]



[image: image44.png]


A    
x      y
 B      x      y
              C 
 x     y
D       x      y

[image: image45.png]


[image: image46.png]


[image: image47.png]


[image: image48.png]


-2     2

-2     2

-2   -10

-2     -10

-1    -1

[image: image1.wmf]  
-1     1

-1     7

-1     -7

 0    -4

 0     4
 
 0     4

 0     -4

 1    -7

 1     7

 1     1

 1     -1

 2    -10

 2     10

  2   -2

  2     2

SOL Warm-Up

Graphing Calculator Active

A.5b   Analyzing a table of ordered pairs for the existence of a pattern

1. 
Which of the following sets of data is best described by y = 
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2. 
Which of the following equations best represents the following pattern?


A   y = x

B   y = x2
C   y = x3
D   y = x4
SOL Warm-Up

Graphing Calculator Active

A.5c Analyzing a table of ordered pairs for the existence of a pattern?

1.
Which of the following equations best represents the following pattern?


A   y = 2x

B   y = 2x + 4

C   y = 2x + 1

D   y = 2x – 1

2.
Which of the following equations best represents the following pattern?


A   y = 3x

B   y = 3x + 4

C   y = 3x + 1

D   y = 3x – 1

SOL Warm-Up

Graphing Calculator Active

A.5d   Writing a linear equation to represent patterns

1. 
Which equation best represents the following pattern?

{-7, 1, 9, 17, 25, 33, . . . }

A   y = 8x + 7

B   y = 8x - 7

C   y = 8x - 15

D   y = 8x + 15

2. 
Which equation best represents the following pattern?

{ -7, -11, -15, -19, -23, -27, . . .}

A   y = - 4x + 3

B   y = - 4x - 3

C   y = 4x - 3

D   y = 4x + 3

3. 
Which equation best represents the following pattern?

A   y = x + 3

B   y = -3x                          

C   y = 3x

D   y = 3x + 3

4. 
Which equation best represents the following pattern?

A   y = 3x

B   y = 3x + 1             

C   y = 3x -1

D   y = 3x + 2
SOL Warm-Up

Graphing Calculator Active

A.5e Determining whether a relation is a function?

1.
Which of the following is a function?


A    
x      y
 B      x      y

C 
 x     y
D       x      y

1    12

2     19

3      6

4     -1

5    17
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2.
Which of the following is a function?


3.
Which of the following is a function?

A   {(4,1), (4,2), (-3,3), (-2,3), (6,3)}

B   {(4,1), (-2,2), (2,3), (4,3), (5,2)}

C   {(6,1), (9,2), (12,3), (15,4), (18,5)}

D   {(19,1), (20,2), (21,3), (20,1), (19,2)}

4.
Which of the following is NOT a function?

A   {(6,4), (7,4), (8,4), (9,4), (10,4)}

B   {(6,1), (8,3), (10,3), (13,1), (19,3)}

C   {(6,2), (6,6), (6,10), (6,14), (6,18)}

D   {(4,1), (3,2), (2,3), (1,4), (0,5)}
SOL Warm-Up

Graphing Calculator Active

A.5f   Determining whether a relation is a function

1.
Which of the following is NOT a function?


A    
x      y
 B      x      y
C 
 x     y
D       x      y

       -10    -9

 -9   -17

-8     6

-7     4

-6    -1
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2.
Which of the following is a function?


3.
Which of the following is NOT a function?
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4.
Which of the following is NOT a function?

A   {(4,0), (0,-1), (2,0), (1,1), (3,0)}

B   {(1,3), (2,3), (3,6), (4,6), (5,8)}

C   {(3,1), (3,2), (6,3), (6,4), (8,5)}

D   {(6,4), (7,6), (8,4), (9,6), (5,4)}
SOL Warm-Up

Graphing Calculator Active

A.5g  Identifying domain and range

Use the graph on the right for problems 1 to 3:


1. 
What is the domain of the function?

A   {-4, -2, 0, 3, 5}

B   {-5, -4, 0, 4, 6}                                               

C   {-3, -1, 2, 4}

D   {-4, -1, 0, 2, 3}

2. 
What is the range of the function?

A   {-2, 1, 2, 4, 6}

B   {-6, 0, 1, 2, 3}

C   {-3, 1, 2, 3, 5}

D   {-5, -3, -2, 5}

3. 
What is the value of y when x = -2?

A   0

B   1

C   3

D   5
SOL Warm-Up

Graphing Calculator Active

A.5h   Identifying whether a relation is a function

1. 
Which of the following graphs is a function?


2. 
Which of the following relations is not a function?

A   {(1,-2),(3,-2),(-3,0)}

B   {(-3,3),(-2,1),(0,-3)}

C   {(-3,3),(-1,1),(0,-3)}

D   {-3,3),(1,-5),(-3,-9)}

3. 
Which of the following relations is not a function?


4.  
Which of the following relations is a function?


SOL Warm-Up

Graphing Calculator Active

A.15a  Finding values of a function for elements in the domain

1. 
What is f(-2) when f(x) = 2x2 - 6x + 10?

A   -20

B   -10

C   6

D   30

2. 
Which table shows the function f(x) = -x2 + 4?


3. 
What are the values of f(x) = 2x2 - x + 1 when x is {-2, 0, 2}?

A   {11, 1, 7}

B   {-9, -2, 8}

C   {7, -4, 7}

D   {9, 2, 8}
SOL Warm-Up

Graphing Calculator Active

A.15b   Finding values of a function for elements in the domain

1. 
Which is the value of f(x) = x2 - x - 1 when x = -1?

A  -3

B  -2

C  -1

D   1

2. 
Which table shows the function f(x) = -x2 + x + 1?
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3. 
What are the values of f(x) = 1 - 4x - 5x2 when x is {-5, 0, 5}?

A   {-104, 1, 144}

B   {-104, 1, -142}

C   {-103, 1, -144}

D   {-103, 1, -143}
SOL Warm-Up

Graphing Calculator Active

A.15c Identifying zeros of a function

1. 
What are the zeros of f(x) = 2x2 + 5x - 3?

A   
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2. 
What are the zeros of f(x) = -6x2 + 23x - 7?

A   
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B  
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C   
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3. Which function has zeros at 3 and -4?

A   f(x) =  x2 + x - 12

B   f(x) =  x2 + x + 12

C   f(x) = -x2 + 7x -12

D   f(x) = -x2 - 7x + 12
4. Which function has the zeros at 
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A   f(x) = 8x2 - 14x - 3

B   f(x) = 8x2 + 10x - 3

C   f(x) = 8x2 - 10x + 3

D   f(x) = 8x2 + 10x + 3
SOL Warm-Up

Graphing Calculator Active

A.18a   Analyzing Direct Variation

1. 
Which of the following is a direct variation?
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2. What is the constant of variation for the following direct variation?


A    2

B   -2

C  
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D    
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SOL Warm-Up

Graphing Calculator Active

A.19b Analyzing direct variation

1. Which is the equation that describes the following table of values?

x   4    8      -6     3

y  -8  -16    12   -6

A   y = 32x

B   y = -2x

C   y = 2x

D   xy = -32

2. Which is the equation that describes the following table of values?

x   10    2    12   20

y    5     1     6    10

A   y = -2x

B   y = 2x

C   y = 
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D   xy = 200
QUOTABLE PUZZLES—Lesson 9


Relations and Functions







A.5, A.15, A.18
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.

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

 15     12      4       2       9       8      14      4      10           3       1      10     10           9      11      7      

___   ___   ___   ___   ___   ___   ___   ___        ___   ___   ___   ___        ___   ___   ___   ___ 
 10      9       6       1       8       5      11      9            13     8       4       7            9       7      10      9
 A            B            C           D            E             F            G         H          I         J         K         L         M

 9             0            -1         -16           18           16           -2         -4          3         2         -9         1         -3 

N            O            P           Q            R             S            T         U         V        W         X         Y         Z

-7            4             5            7            8             23           -5         -8         15       -23       11        42       -18 

Simplify:

1.   f(x) = 2x – 1 

Find f(5)


9.   f(x) = x3 – 2x – 1 

Find f(-2)

2.   f(x) = x2 – 3x –1 

Find f(3)


10.  f(x) = x4 + 2x2 – 1 
Find f(2)

3.   f(x) = 2x + 5

Find f(0)


11.  f(x) = -4x – 8 

Find f(-1)

4.   f(x) = -2x2 – 5 

Find  f(-1)


12.  f(x) = 2x – 10

Find f(1)

5.   f(x) = x + 5

Find f(-7)


13.  f(x) = x3 – 2x2 + x + 5
Find f(-1)

6.   f(x) = 6x2 + 2x

Find f(1)


14.  f(x) = x2 – 21 

Find f(5)

7.   f(x) = ¼ x + 2x

Find f(8)


15.  f(x) = (x – 2)2

Find f(-2)

8.   f(x) = 4x – 5 

Find f(2)

People Search—Lesson 9

  Relations and Functions




             A.5, A.15, A.18 

Directions:  Find a different person to answer each of the following questions.  Each person should sign the question they answer.

	Determine if the relation 

((-4,3) (-2,1) (0,-4) (1,2)( is a function.

_______________________


	Determine the range of the function

((5,3),(4,2),(3,0),(2,-1)(.

_______________________

	Determine the domain of the function     

       ((6,4),(7,4),(8,4),(9,4)(
______________________


	Find f(-2) when 

         f(x) = 2x2 –6x +10.

________________________

	Find f(5) when f(x) = -x – 4.

_______________________


	Determine the range of 

f(x) =2x + 1 when the domain is (-2, 0, 2(.

_______________________

	Write the function rule for the function:

((-1, 1),(-2, 4),(-3, 9),(-4, 16)(.

_________________________


	Determine if the table of values represents a direct variation:

X      4   8    6   3 

Y      8  16  12  6 

_____________________


Find Someone Who Can…

Functions—Lesson 9

The student will create and use tabular, symbolic, graphical, verbal, and physical representations to analyze a given set of data for the existence of a pattern, determine the domain and range of relations, and identify the relations that are functions.

SOL A.5

Materials:  deck of function cards

Groups:  up to 6 students per group

Game:

Deal the entire deck out to students.  Have students discuss which cards represent functions and which do not.  Have them make a pile of the cards that represent functions and a pile of the cards that do not.

	{(1, 2) (3, 4) (-2, 4) (7, -2)}
	x

y

1

2

7

2

-4

2

-5

2
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Independent Practice—Lesson 9


Relations and Functions









A.5, A.15, A.18
Read and solve.

1. Using the same relationship between x and y as the table, what is the value of y when x is 8?

	   x    
	    y        

	0
	-5

	2
	-3

	-2
	-7

	4
	-1

	-4
	-9


A.  -1

B.   2

C.   3

D.   5

2.  What is the domain of the set of ordered pairs:


{ (-5, -4) ,  (-4, 4) ,  (2, 3) ,  (4, 5) }


A.  {-5, -4, 2, 4}


B.  {-4, 3, 4, 5}


C.  {-5, -4, 4, 5}


D.  {-5, 2, 3, 4}

3.  What is the range of the function f(x) = 5 – 8x when the domain is {-2, 2, 4}?


A.  {-27, -11}


B.  {-27, -11, 21}


C.  {-2, 2, 4}


D.  {1/8, 3/8, 7/8}

4.  If f(x) = (2/3)x – 6,  what is f(12)?


A.  2


B.  8


C.  14


D.  27
5.  (0, -3) ,  (2, -2) ,  (4 , -1) ,  (6, 0) , . . . .

The ordered pairs above follow a pattern.  If (10, y) is in this pattern, what is the value of y?


A. 1


B.  2


C.  3


D.  4

6.  a varies directly as  b and a = 12 when b = 4.  What is the constant of variation?


A.  -8


B.  1/3 


C.  3


D.  8

Independent Practice—Lesson 9 continued
7.
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8.  a varies directly as b and the constant of variation is ¼.  Which equation represents the relationship?


A.  a = ¼ b


B.  a = 4b


C.  a = b + ¼ 


D.  a = b – ¼ 

9.  Which of the following sets of ordered pairs is a function?


A.  { (2, 1), (2, 2), (3, 4), (5, 6) }


B.  { (-2, -1), (1, 2), (3, 4), (1, 5) }


C.  { (1, 2), (2, 2), (3, 3), (2, 4) }


D.  { (1, 1), (2, 1), (3, 2), (4, 4) }

Independent Practice—Lesson 9 continued.

10.  
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