Advanced Topics
UNIT 3
Function Analysis
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PRACTICE SET A: Evaluate each function at the specified domain values.
[image: ] [image: ]
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EXAMPLE 2: Use the function rule to fill in the table.  Then sketch a graph.
			
	x
	f(x)

	-6
	

	-3
	

	0
	

	1
	

	
	-5







PRACTICE SET B
1. Given this graph of the function f(x):f(x)
y
x
5
5
-5
-5

Find: 
(a) 
(b) 
(c) 
(d) 
(e) x when 
(f) x when 

2. Swine flu is attacking Porkopolis.  The function below determines how many people have swine flu, where t is time in weeks and S is the number of people in thousands.

(a) 
31 | Page

(b) Find 

(c) What does  mean?

(d) Find t when .

(e) What does  mean?
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PRACTICE SET C
[image: ]
[image: ]
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Key Characteristics of Functions

 [image: ]
EXAMPLE 1: Determine the domain and range of the graphs below.
	(A)				(B)				(C)	
[image: ][image: ][image: ]





PRACTICE SET A: Determine the domain and range of the graphs below.
	1. 
	[image: ]
	2. 
	[image: ]
	3. 
	[image: ]

	4. 
	[image: ]
	5. 
	[image: ]
	6. 
	[image: ]
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[image: ]
EXAMPLE 2: State the location (x-value) of the maximum and/or minimum values.  Then state the value of the max/min.
 		Also state the zeros of the function.
	(A)	Max Location:		Value:				(B)	Max Location:		Value:
		Min Location:		Value:					Min Location:		Value:
 		Zeros: 								Zeros:
[image: http://tutorial.math.lamar.edu/problemsns/calci/MinMaxValues_files/image001.gif][image: http://tutorial.math.lamar.edu/problems/calci/MinMaxValues_files/image001.gif]







[image: https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcQnmUdxKqr19mzz1y2QtQBUNUR4NU3iXGwqpSN3uaeT9Aews85sDA][image: http://tutorial.math.lamar.edu/problemsns/calci/MinMaxValues_files/image002.gif]PRACTICE SET B: : State the location (x-value) of the maximum and/or minimum values.  Then state the value of the max/min.  Also state the zeros of the function.
	1. 							2.
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[image: ]
EXAMPLE 3: List all intervals of increase, decrease, and constant.
1. 
[image: http://www.coolmath.com/algebra/22-graphing-polynomials/images/09-graphing-polynomials-09.gif]


2. 
[image: https://encrypted-tbn3.gstatic.com/images?q=tbn:ANd9GcQ9J7V45zgRCicGQ6HsmyBDg0ZVWkwNDpWkbBNSz0VBKPx5o976LA]
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[image: ]
EXAMPLE 4: For each graph, state the direction the arrow is going (up or down) for each side (left or right) of the graph.
	(A) Left Arrow: 			(B) Left Arrow: 			(C) Left Arrow 		
	Right Arrow: 			Right Arrow: 			Right Arrow: 		
[image: ]	[image: ]	[image: ]

To write the end behavior, the left arrow is described “” and is read as x approaches negative infinity.  The right arrow is described “” and is read as x approaches positive infinity.  When pointing up, the line finishes “”.  When pointing down, the line finishes “”.

EXAMPLE 5: Use the graphs above and replace the information with the appropriate end behavior notation.
	(A) As , 	(B) As , 	(C) As _______, ________
	       As , 	      As , 	      As _______, ________
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PRACTICE SET C: For the graphs below, list all intervals of increase, decrease, and constant.  Also describe the end behavior of each graph.
	1. 
	[image: https://encrypted-tbn3.gstatic.com/images?q=tbn:ANd9GcT5NqkxCjFnNBKSVdP5sto6ZaskJl1AKPA46CVTu2gexsEEZJUW]
	2. 
	[image: http://www.coolmath.com/algebra/22-graphing-polynomials/images/10-graphing-polynomials-05.gif]

	3. 
	[image: http://laurashears.info/math121/lecture_notes/unit4/poly_grph/final.gif]
	4. 
	[image: http://faculty.lasierra.edu/%7Ejvanderw/classes/m121a04/graph_images/IMG0089_410814250.PNG]

	5. 
	[image: https://encrypted-tbn1.gstatic.com/images?q=tbn:ANd9GcQvV5XPIDrxTyqRoQkL-Js8rV3ejQAUuhR83wQbMEQaO6mr85FZGA]
	6. 
	[image: https://encrypted-tbn1.gstatic.com/images?q=tbn:ANd9GcRc8G7k2hIu6W2_wobooTpPgyZbtRJTNFpGqfxCGM8D40Uc8t5maQ]
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EXAMPLE 1: For each function below, complete the table and sketch a graph.  Describe the shape made by the graph.
 		Determine the domain and range of each function. 

1. 
2. 
[image: http://mathbits.com/MathBits/StudentResources/GraphPaper/14by14.jpg]

-2

-1

0

1

2

Domain: 
Range:


3. 
[image: http://mathbits.com/MathBits/StudentResources/GraphPaper/14by14.jpg]

-2

-1

0

1

2

Domain: 
Range:



4. 
[image: http://mathbits.com/MathBits/StudentResources/GraphPaper/14by14.jpg]

-2

-1

0

1

2

Domain: 
Range:


5. 
[image: http://mathbits.com/MathBits/StudentResources/GraphPaper/14by14.jpg]

-2

-1

0

1

4

9

Domain: 
Range:



6. 
[image: http://mathbits.com/MathBits/StudentResources/GraphPaper/14by14.jpg]

-2

-1

0

1

2

Domain: 
Range:



7. 
[image: http://mathbits.com/MathBits/StudentResources/GraphPaper/14by14.jpg]

-2

-1

-½ 

0

½ 

1

2

Domain: 
Range:
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[image: http://3.bp.blogspot.com/-TJ-Ipbn929A/TpWBCnlNNxI/AAAAAAAABu4/HMqt2Avz80U/s1600/Parent_Functions_%2528Falzone%2529.png]
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Graphing Transformations of the Parent Function
[image: ]      [image: ]
PRACTICE SET A: Suppose .  
 	Match each function transformation on the left with the lettered function on the right.
[image: ]
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Parent Graphs and Their Characteristics

EXAMPLE 2: For each function, state the parent function.  Then describe the transformation made to the parent graph.  Finally, graph the function on the graph provided.
 	(A) 		(B) 			(C) 



[image: http://mathbits.com/MathBits/StudentResources/GraphPaper/14by14.jpg][image: http://mathbits.com/MathBits/StudentResources/GraphPaper/14by14.jpg][image: http://mathbits.com/MathBits/StudentResources/GraphPaper/14by14.jpg]
EXAMPLE 3: For each function, state the parent function.  Then describe the transformation made to the parent graph.  Finally, graph the function on the graph provided.
 	(A) 		(B) 	(C) 




 	[image: http://mathbits.com/MathBits/StudentResources/GraphPaper/14by14.jpg][image: http://mathbits.com/MathBits/StudentResources/GraphPaper/14by14.jpg][image: http://mathbits.com/MathBits/StudentResources/GraphPaper/14by14.jpg]
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PRACTICE SET B: For each function, describe the transformation made to the parent graph.  Graph each function on a separate sheet of graph paper.
[image: ]
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DETERMINE THE DOMAIN OF A FUNCTION ALGEBRAICALLY:
Most of our parent functions have a domain of all real numbers.  
This could be written as:
 (read x such that x is in the Real Number Set)
ORInterval Notation:  (read from negative infinity to infinity)
The only limitations we have algebraically are fractions (cannot divide by zero) and square roots (can only take the root of a positive)
EXAMPLE 4: State the domain of each function.  Use set notation and interval notation.
 	(A) 	(B) 		(C) 


EXAMPLE 5: State the domain of each function.  Use set notation and interval notation.
 	(A) 		(B) 	(C) 




PRACTICE SET C:  Algebraically determine the domain of each function.  Use set notation and interval notation.
1. d(y) = y + 3
2. g(k) = 2k2 + 4k - 6
3. 
b(n) = 
4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 
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[image: ]
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PRACTICE SET A
[image: ]
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PRACTICE SET B
[image: ]
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Linear Functions

Writing Equations of Lines
[image: ]
[image: ]
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[image: http://mathbits.com/MathBits/StudentResources/GraphPaper/14by14.jpg][image: ]
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PRACTICE SET C
[image: ]
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PRACTICE SET D
[image: ]
[image: ]
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Quadratic Functions

[image: ]
EXAMPLE 1: Find the vertex of the quadratic functions below.
 	(A) 		(B) 





Recall how we graphed the parent function  and the transformations of that function (Lesson 3.3).  
When a function is written in the form of transformations, we can recognize the vertex of the quadratic function.
[image: ]
The vertex is the point .

EXAMPLE 2: Find the vertex of the quadratic functions below.
 	(A) 		(B) 



Both forms allow us to recognize the direction the quadratic function is facing.  We then know whether the function has a maximum or minimum value.
[image: ]
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Quadratic Functions

PRACTICE SET A Find the vertex of each quadratic function below.
[image: ]
[image: ]
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PRACTICE SET B  State whether each quadratic function has a maximum or minimum value.  Then state the location of the max or min (the x-value) and state the maximum or minimum value of the function (the y-value).

1. 
2. 

3. 

4. 

5. 

6. 

7. 

Finding the intercepts of a quadratic function
To find the x-intercept(s), set   and solve for x.
These may be called the roots or zeros of the function.
To find the y-intercept, set   and solve for y.
PRACTICE SET C: Find the zeros of each function.
 		[image: ] [image: ]

[image: http://mathbits.com/MathBits/StudentResources/GraphPaper/14by14.jpg][image: ]
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PRACTICE SET D
[image: ]
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Lesson 3.1 Evaluating Functions
PRACTICE SET A
[image: ]
PRACTICE SET B
1. 	(a) 2	(b) 0	(c) -2	(d) 0	(e) -2	(f) -5 and 0
2. 	(a) 32	(b) After 4 weeks, there are 32,000 people with Swine flu.
		(c) 3	(d) There are 23,000 people with Swine flu after 3 weeks.
PRACTICE SET C
1.  	(a) -1	(b) -3	(c) 5	(d) -1
2.  	(a) -5	(b) -4 and 3	(c) -3.5, 0, and 3.5	(d) 5
3.  	(a) 8	(b) 0	(c) -1	(d) undefined	(e) -2	(f) undefined
4.  	(a) 7	(b) -13	(c) 0	(d) 13	(e) undefined	(f) -2	(g) 	
 	 (h) 	(i) 	(j) 	(k) 		(l) 
Lesson 3.2 Key Characteristics of Functions
PRACTICE SET A
	1. D:  or 
R:  or 
	2. 
	3. D:  or 
R:  or 
	4. 
	5. D:  or 
R:  or 
	6. 


PRACTICE SET B
1. Max Value: Located , Value 9	Min Values: Located , Value -3 and Located , Value -5
Zeroes: -1.5, Between 4 and 4.5, Between 6.5 and 7
2. Max Value: Located  and , Value 1.5	Min Value: Located , Value 1
Zeroes: -2, 2
PRACTICE SET C
	1. Increase:  and 		Decrease:  and 		
End Behavior: As ,  and As , 
	2. 

	3. Increase:  and 		Decrease:  and 
End Behavior: As ,  and As , 
	4. 

	5. Increase: 		Decrease:  and 
End Behavior: As ,  and As , 
	6. 
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Unit 3 Answers		Date _____________________
 

Lesson 3.3 Parent Graphs and Their Characteristics
PRACTICE SET A
	1. D
	2. I
	3. A
	4. G
	5. B

	6. H
	7. C
	8. F
	9. J
	10. E



PRACTICE SET B
	1. Shift up 3
	2. 
	3. Reflect across x-axis
	4. 
	5. Shift left 3
	6. 
	7. Reflect across x-axis
Shift down 2
	8. 

	9. Reflect across y-axis
	10. 
	11. Shift left 1
	12. 
	13. Stretch vert. by 3
	14. 
	15. Reflect across x-axis
Stretch vert. by 2
Shift down 2
	16. 

	17. Shift left 3
Shift up 1
	18. 
	19. Reflect across x-axis
Shift right 2
Shift up 3
	20. 
	21. Reflect across y-axis
Shift right 2
Reflect across x-axis
Shift up 1 
	22. 
	23. Reflect across x-axis
Stretch vert. by ½ 
Shift right 2
Shift down 3
	24. 

	25. Shift right 2
Shift up 3
	26. 
	27. Reflect across x-axis
Stretch vert. by 2
Shift down 4
	28. 
	29. Reflect across x-axis
Shift left 3
Shift down 4
	30. 
	31. 
	32. 



PRACTICE SET C
1. 	
2. 	
3. { n | n  4 }	
4. { t | t  3 }	
5. { x | x ≠ -2 }	
6. { r | r ≠ 1 } 	
7. { c | c ≠ 0 or c ≠ -3 }	
8. 	
9. { x | x > -3 }	
10. { v | v  -4 or v  2 }	
11. { t | t < -1 or t  0 }	
12. { y | y > 0 }	
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Lesson 3.4 Linear Functions
PRACTICE SET A
[image: ]
[image: ]
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PRACTICE SET B
[image: ]
PRACTICE SET C
[image: ]
Advanced Topics in Mathematics		Name _______________________________________
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Lesson 3.5 Quadratic Functions
PRACTICE SET A
	1. (4, -55)
	2. 
	3. (-2, 18)
	4. 
	5. (4, -63)
	6. 
	7. (1, 3)
	8. 

	9. 
	10. 
	
	
	
	
	
	11. 

	1. (4, 6)
	2. 
	3. (-7, -4)
	4. 
	5. (11, -3)
	6. 
	7. (8, -10)
	8. 

	9. (6.97, -9.24)
	10. 
	
	
	
	
	
	



PRACTICE SET B
	1. Maximum
Located , Value 4
	2. 
	3. Minimum
Located , Value -2
	4. 
	5. Minimum
Located , Value 
	6. 


PRACTICE SET D
[image: ]
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PRACTICE SET C
[bookmark: _GoBack][image: ] [image: ]
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