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Function Characteristics 

Asymptotes:  Horizontal, Vertical, or Slanted lines that a function approaches but does not cross at the extremes. 

Boundedness:  Vertical restrictions on a function.   

• Bounded above:  The function has a value that it never climbs above. 

• Bounded below:  The function has a value that it never dips below. 

• Or simply bounded:  The function is both bounded above and bounded below. 

• Unbounded:  A function that is not bound. 

Continuity:  A function that is not connected.   

• Hole, a form of removable discontinuity:  a point at which a graph is not connected but can be made 

connected by filling in a single point. 

• Jump, a form of non-removable discontinuity:   the graph jumps from one piece of the graph to another. 

• Infinite, a form of non-removable discontinuity:  the graph has pieces to either side of a vertical asymptote that 

approach infinity. 

 

 

 

 

 

Domain:   All values of x where the function is defined. 

End Behavior:  What the function is doing toward the end of the graph.    

• Is it increasing without bound (∞)?   

• Is it decreasing without bound (−∞)?   

• Is it approaching a specific value (like a horizontal asymptote)? 

• 𝑎𝑠 𝑥 → ∞, 𝑓(𝑥) →  __? __    What is the function doing as it goes off the right side of the graph? 

• 𝑎𝑠 𝑥 → −∞, 𝑓(𝑥) →  __? __  What is the function doing as it goes off the left side of the graph? 

Extrema:  The maximum and minimum function values that it reaches. 

• Absolute extrema:  The highest (or lowest) value the function ever reaches. 

• Relative extrema:  A high (or low) value the function reaches for a certain interval of x-values. 

Intercepts:  The point where the graph intersects an axis. 

• x-intercepts:  found where the graph crosses the x-axis, when y = 0.  Also known as roots or zeros.   

• y-intercepts:  found where the graph crosses the y-axis, when x = 0. 

Range:  All values of y that a function can be. 

Transformations:  Changes made to a parent graph to create a different but related function.   

• Vertical stretch/compress 

• Horizontal stretch/compress 

• Vertical shift 

• Horizontal shift 

• Vertical Reflection 

• Horizontal Reflection 
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Name Graph 
Algebraic 
Equation 

Continuity Extrema 
End 
Behavior 

Symmetry  Asymptotes 
Domain 
& Range 

Identity 
Function 
 

Or Linear 
Function 

 

y = x 

      

Quadratic 
Function 

 

y = x2 

      

Cubic 
Function  

 

y = x3 

      

Rational 

Function  
 

Or 
Reciprocal 
Function 

 

y = 
1

𝑥
 

      

Square 
Root 
Function 

 

y = √𝑥 
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Name Graph 
Algebraic 
Equation 

Continuity Extrema 
End 
Behavior 

Symmetry  Asymptotes 
Domain 
& Range 

Absolute 
Value 

Function 

 

y = | x | 

      

Exponential 
Function 

 

y = ex 
Or 

y = ax 

      

Logarithmic 
Function 

 

y = logb x 
Or 

y = ln x 

      

Sine 

Function 

 

y = sin x 

      

Greatest 
Integer 
Function 

 
Or Step 

Function 

 

y = [ x ] 
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10.02 Function Properties       Date:  __________________ 

1. Function versus Not a Function: 

 

 

 

 

 

 

2. Domain: 

 

 

o All real numbers, ℝ: 

 

 

o What causes a function to not exist for an input value? 

 

 

 

 

 

 

 

3. Range: 

 

o All real numbers, ℝ: 

 

 

o What causes a function to not exist for an output value? 

 

 

 

 

 

4. Intervals of Increase and Decrease: 
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5. Boundedness: 

 

 

 

 

 

 

 

6. Symmetry: 

 

Even Function      Odd Function 

 

 

 

 

 

Determine if the function is even, odd, or neither. 

a)  𝑓(𝑥) = 3𝑥4 + 7𝑥3 − 2𝑥 + 1    b) 𝑔(𝑥) = 5𝑥6 + 3𝑥2 − 8 

 

 

c)  ℎ(𝑥) = 3 sin (𝑥)      d)  𝑗(𝑥) = −
4

𝑥
 

 

 

 

7. Asymptotes and Holes in Rational Functions: 

Holes:       Example: 𝑓(𝑥) =  
𝑥+4

𝑥2−16
 

 

 

 

 

 

 

 

Vertical Asymptotes:     Example:  𝑔(𝑥) =  
2𝑥2−9𝑥−5

𝑥2−8𝑥+15
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Horizontal Asymptotes: 

o 𝑦 = 0      Example:   

 

 

 

 

o 𝑦 =
𝑙𝑒𝑎𝑑𝑖𝑛𝑔 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡

𝑙𝑒𝑎𝑑𝑖𝑛𝑔 𝑐𝑜𝑒𝑓𝑓𝑐𝑖𝑒𝑛𝑡
    Example:   

 

 

 

 

o Does not exist     Example: 

 

 

 

 

8. Continuity versus Discontinuity: 

 

 

 

 

 

 

 

 

 

 

 

 

9. End Behavior: 
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10.02 Practice:          Date:  ________________ 

Analyze the Graph 

 

 

 

 

 

 

 

 

 

 

Use the graph to find each. 

1. x-intercept(s):  

2. y-intercept(s): 

3. Is this a function? 

4. Domain:   

5. Range: 

6. Where is 𝑓(𝑥)  <  0?   

     List the x-values, interval notation. 

7. Where is 𝑓(𝑥) ≥ 0?   

     List the x-values, interval notation. 

8. Find 𝑓(2).  

9. Find 𝑓(−5).  

 

10. State the graph’s boundedness: 

      

11. How many times does the line 𝑦 = 2 

       intersect the graph?  

12.  Is the graph even, odd, or neither? 

13. Where does 𝑓(𝑥) = 4?  

14. Where does 𝑓(𝑥) = -5? 

15. Find 𝑓(−1) − 𝑓(2).   

16. Find 3𝑓(1). 

17. Absolute Maximum value: 

18. Absolute Minimum value: 

19. Relative Maximum value: 

20. Relative Minimum value: 

21. Where is the graph increasing? 

       State the x-values, interval notation. 

22. Where is the graph decreasing? 

        State the x-values, interval notation 

23. Is the graph continuous? If not, what type of 

discontinuity does it have? 
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10.02 Practice         Date:  __________________ 

For the equations graphed in #24 – 31: 

A) State if the graph shows a function or not a function 

B) State if bounded above, bounded below, bounded, or not bounded 

C) State if even, odd, or neither 

D) If it is a function, state the intervals of increase, decrease, and constant. (Use interval notation.)  

 

 

 

State if the function is bounded above, bounded below, bounded, or not bounded. 

1. 𝑓(𝑥) = |𝑥 + 2| − 1     2. 𝑓(𝑥) = −3(𝑥 + 2)2 + 4 

 

 

3. 𝑓(𝑥) =  −𝑥3      4. 𝑓(𝑥) = 2 sin(𝜃) − 3 
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Determine algebraically whether the function is even, odd, or neither. 

5. 𝑓(𝑥) = 5𝑥2      6. 𝑓(𝑥) =  𝑥4 + 3𝑥2 + 8 

 

 

 

 

7. 𝑓(𝑥) =  −5𝑥3 + 3𝑥2 − 1    8. 𝑓(𝑥) =  
1

𝑥
 

 

 

 

 

 

Find all vertical asymptotes, horizontal asymptotes, and/or holes. 

9. 𝑓(𝑥) =  
𝑥+2

3−𝑥
      10. 𝑓(𝑥) =  

4𝑥−4

𝑥2−9
 

 

 

 

 

Holes:  ________________________________  Holes:  ________________________________ 

Vertical Asymptotes:  ____________________  Vertical Asymptotes:  ____________________  

Horizontal Asymptote:  __________________  Horizontal Asymptote:  __________________ 

11. 𝑓(𝑥) =  
𝑥2−2𝑥

𝑥3−5𝑥2+6𝑥
     12. 𝑓(𝑥) =

5𝑥2+2

3𝑥2−12
 

 

 

 

 

 

Holes:  ________________________________  Holes:  ________________________________ 

Vertical Asymptotes:  ____________________  Vertical Asymptotes:  ____________________  

Horizontal Asymptote:  __________________  Horizontal Asymptote:  __________________ 
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10.03 Discovery of Transformations      Date:  _______________ 

For each function graph the parent and the transformations on the same graph.  Use different 

colors for each. Then compare and describe any changes. 

Parent: 𝑦 = 𝑥2  

1.  𝑦 = 𝑥2 + 2 

2.  𝑦 = 𝑥2 − 3 

How did 𝑦 = 𝑥2 change? 

 

Parent:  𝑦 = 𝑥3 

1.  𝑦 = (𝑥 − 3)3 

2.  𝑦 = (𝑥 + 2)3 

How did 𝑦 = 𝑥3 change? 

 

 

 

 

 

 

 

Parent: 𝑦 = |𝑥| 

1.  𝑦 = 4|𝑥| 

2.  𝑦 = 0.25|𝑥| 

How did 𝑦 = |𝑥| change? 

Parent: 𝑦 = √𝑥 

1.  𝑦 = −√𝑥 

2.  𝑦 = √−𝑥 

How did 𝑦 = √𝑥 change? 
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Type of 
Transformation 

Algebraic Formula Variable Notes Example 

Vertical: 
   Translation 
 
 
 
 

   

Vertical: 
   Dilation 
 
 
 
 

   

Vertical: 
   Reflection 
 
 
 
 

   

Horizontal: 
   Translation 
 
 
 
 

   

Horizontal: 
   Dilation 
 
 
 
 

   

Horizontal: 
   Reflection 
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10.03 Practice         Date: ___________________ 

Given the parent function, describe the graph of each related function. 

1. 𝒇(𝒙) = 𝒙𝟐 

a. 𝑓(𝑥) = −(4𝑥)2    b. 𝑓(𝑥) = 4𝑥2    c. 𝑓(𝑥) = (0.25𝑥 − 3)2 

 

 

 

 

2. 𝒇(𝒙) = |𝒙| 

a. 𝑓(𝑥) =
1

2
|𝑥 + 2|    b. 𝑓(𝑥) = |−𝑥| − 7   c. 𝑓(𝑥) = |

5

3
𝑥| 

 

 

 

 

 

Write the function that is obtained from the following transformations. 

1. 𝑓(𝑥) = 𝑥3; shift left 1, down 5, reflected over the x-axis. 

 

 

2. 𝑓(𝑥) = |𝑥|; vertical stretch of 4, reflected over the y-axis. 

 

 

3.  𝑓(𝑥) =
1

𝑥
; shifted right 2, up 9 

 

 

4. 𝑓(𝑥) = 𝑥2; reflected over the x-axis, horizontally stretched (compressed) to 2/3 the width, and 

shifted down 1 
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10.04 More Practice with Function Transformations    Date: _________________ 

For Questions 1-4: Match each of the following functions to its graph.  
 

1. 𝑦 = √𝑥 + 5    _____    2. 𝑦 = √𝑥 − 2    ______   3. 𝑦 = √𝑥 − 3    ______    4. 𝑦 = 2√−𝑥    ______ 
 

A.                                                                          B.  

                      
 
C.                                                                            D.  

                      
 

5. Given the function 𝒇(𝒙) = 𝒙𝟐, write the function whose graph of 𝒇(𝒙) is: 

a.   shifted 6 units to the left      b.   reflected about the y-axis    
   
  

c.   reflected about the x-axis    d.   shifted 5 units up            
  

 
e.   vertically stretched by a factor of 4   f.   vertically stretched (compressed) by a factor of 1/3 

   
 

6. Given the function (𝒙) =
𝟏

𝒙
 ; write the function whose graph of 𝒇(𝒙) is: 

a. shifted 4 units to the right    b. reflected about the y-axis     
  
 

c. reflected about the x-axis    d. shifted 2 units down  
 

       e. vertically stretched by a factor of 3   f. vertically stretched (compressed) by a factor of 1/4  
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7.  Use your knowledge of transformations to describe how the parent function, 𝑓(𝑥), changes into the 
related function, 𝑔(𝑥). 
 

a. 𝑓(𝑥) = 𝑥2 b. 𝑓(𝑥) = 𝑥3  
𝑔(𝑥) = 𝑥2 + 5  𝑔(𝑥) = (𝑥 − 1)3 
 

   

c. 𝑓(𝑥) = |𝑥| d. 𝑓(𝑥) = √𝑥  

𝑔(𝑥) = −2|𝑥|  𝑔(𝑥) =
1

3
√𝑥 

 
 

e.  𝑓(𝑥) = sin 𝑥 f.  𝑓(𝑥) =  
1

𝑥
 

 𝑔(𝑥) = sin(𝑥 − 2) − 4  𝑔(𝑥) =  
1

𝑥+4
+ 2 

 
 

g.  𝑓(𝑥) = 𝑒𝑥  h.  𝑓(𝑥) = cos 𝑥 
 𝑔(𝑥) =  −𝑒𝑥+2 − 7  𝑔(𝑥) = 3 cos(2𝑥) 
 

 
i.  𝑓(𝑥) = log 𝑥     
 𝑔(𝑥) = − log (−𝑥)  
 

    
 

  8.   Consider the following graph of the function 𝒇(𝒙):  a.  Graph 𝒇(𝒙 − 𝟑) + 𝟏  
 

 

 
 

 
 

 

 
 

 
 

 

 

b. Graph 𝒇(−𝒙)              c. Graph −𝒇(𝒙)     
 

 

  

4

2

-2

-4

-5 5

f(x)
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10.05 Function Combination and Composition      Date:  ___________________ 

Notation:  use  𝒇(𝒙) = 𝒙 + 𝟐 and 𝒈(𝒙) =  𝒙 − 𝟑 Domain 

(𝑓 + 𝑔)(𝑥)    

(𝑓 − 𝑔)(𝑥)    

(𝑓 ∗ 𝑔)(𝑥)    

(𝑓/𝑔)(𝑥)  

Or (
𝑓

𝑔
) (𝑥)  

   

(𝑓 ∘ 𝑔)(𝑥)    

Example 1:  Find the combinations using 𝒇(𝒙) = √𝒙 and 𝒈(𝒙) =  𝒙𝟐 − 𝟒.  Identify any domain restrictions. 

(𝑓 + 𝑔)(𝑥)      (𝑓 − 𝑔)(𝑥) 

 

 

 

(𝑓 ∗ 𝑔)(𝑥)      (𝑓/𝑔)(𝑥) 

 

 

 

 

Example 2:  Evaluate the combinations using 𝒇(𝒙) = 𝟒𝒙𝟐 + 𝟗 and 𝒈(𝒙) =  𝒙𝟐 − 𝟑𝒙 + 𝟏.   

(𝑓 − 𝑔)(1)      (𝑓 ∗ 𝑔)(4) 
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Example 3:  Find the function compositions using 𝒇(𝒙) = 𝟐𝒙𝟐 − 𝒙 and 𝒈(𝒙) =  −𝟏𝟐𝒙 + 𝟕.  Identify any 

domain restrictions. 

(𝑓 ∘ 𝑔)(𝑥)      (𝑔 ∘ 𝑓)(𝑥) 

 

 

 

 

 

 

 

Example 4:  Find the function compositions using 𝒇(𝒙) = 𝐥𝐨𝐠𝒙  and 𝒈(𝒙) =  𝟑 − 𝒙.  Identify any domain 

restrictions. 

(𝑓 ∘ 𝑔)(𝑥)      (𝑔 ∘ 𝑓)(𝑥) 

 

 

 

 

 

 

 

 

Example 5:  Evaluate the function compositions using 𝒇(𝒙) = 𝟓𝒙 + 𝟑 and 𝒈(𝒙) =  𝟑𝒙𝟐. 

(𝑓 ∘ 𝑔)(4)    𝑔(𝑓(2))   (𝑓 ∘ 𝑓)(−3) 
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10.05 Practice        Date:  ___________________ 

State the domain of each given function.  Then, evaluate each combination at the given value. 

1.  𝑓(𝑥) = 𝑥3 − 3 

𝑔(𝑥) = 2𝑥 + 1 

Find (𝑓 ∙ 𝑔)(−1)  

2.  𝑤(𝑥) =
9

𝑥+10
  

𝑧(𝑥) = log4 𝑥 

Find (𝑤 + 𝑧)(2) 

 

 

 

 

 

 

3.  ℎ(𝑥) = 5𝑥 − 2  

𝑗(𝑥) = −2𝑥2 + 7 

Find (ℎ − 𝑗)(0) 

4.  𝑚(𝑥) = 𝑥2  

𝑡(𝑥) = √𝑥 − 4 

Find (𝑡/𝑚)(5) 

 

 

 

 

 

 

 

5.  𝑗(𝑥) =
𝑥

𝑥+1
  

𝑘(𝑥) = 9 − 𝑥2 

Find (𝑗 ∘ 𝑘)(4)  

6. 𝑎(𝑥) = 𝑥2 + 7  

𝑏(𝑥) = √𝑥 + 13 

Find (𝑏 ∘ 𝑎)(−4)  
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State the domain of each given function.  Then, perform the indicated operation and 

determine the domain of the new function.    

7.  𝑓(𝑥) = 𝑥 − 2 

𝑔(𝑥) = 𝑥2 + 𝑥 

Find (𝑓 + 𝑔)(𝑥)  

8.  𝑚(𝑥) = (𝑥 − 1)2  

𝑝(𝑥) = 3 − 𝑥 

Find (𝑚 − 𝑝)(𝑥)

 

 

 

 

 

9.  𝑢(𝑥) =
1

𝑥−2
 

𝑣(𝑥) = 𝑥2 − 4 

Find (𝑢𝑣)(𝑥)  

10.  𝑐(𝑥) = √𝑥 + 3  

 𝑑(𝑥) = 4𝑥2 + 1 

 Find (
𝑑

𝑐
) (𝑥)  

 

 

 

 

 

 

 

11.  𝑛(𝑥) = 𝑥2 + 4𝑥 + 3 

 𝑧(𝑥) = log(𝑥 + 1) 

 Find (𝑧 ∘ 𝑛)(𝑥)  

12.  𝑟(𝑥) = √𝑥  

 𝑡(𝑥) =
1

𝑥−1
 

 Find 𝑡(𝑟(𝑥))  
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10.06 Piecewise Function Notes      Date:  ________________ 

 

What is the graph of 𝒚 = 𝒙? What if you only want a ray? Or only want a segment? 

 

 

 

 

Evaluate the function at the given values.  Then, graph the piecewise function. 

1.  𝑓(𝑥) = {
  
1

2
𝑥 − 1     𝑖𝑓  𝑥 ≤ −2

−2𝑥 − 1   𝑖𝑓   𝑥 > −2
   2. 𝑔(𝑥) =  {

−(𝑥 + 4)2 + 8
2

6 − 𝑥

    

𝑖𝑓
𝑖𝑓
𝑖𝑓
   
−7 < 𝑥 ≤ −2
−2 < 𝑥 ≤ 4
4 < 𝑥 ≤ 8

  

Evaluate: a)  𝑓(0)         b) 𝑓(4)  Evaluate:  a) 𝑔(−2)  b) 𝑔(5) 
 

 

 

 

 

                                         

     

 

 

 

 

 

 

 

 

3.  𝑞(𝑥) =  {
−𝑥 − 5
2𝑥

4
   

𝑖𝑓
𝑖𝑓
𝑖𝑓
   

𝑥 < −1
−1 ≤ 𝑥 ≤ 3
𝑥 > 3

    4. 𝑟(𝑥) =  {

3

2
𝑥 + 4 𝑖𝑓 −6 < 𝑥 ≤ −2

−𝑥3 𝑖𝑓 −2 < 𝑥 ≤ 2

2|𝑥 − 3| − 4 𝑖𝑓 2 < 𝑥 ≤ 7

   

 

  

 

 

 

 

 

 

 

 

 

 

 Domain: Range:   Domain: Range:                     
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10.06 Practice         Date:  ____________________ 

Evaluate the piecewise function when (a) 𝒙 =  −𝟏, (b) 𝒙 = 𝟎, and (c) 𝒙 = 𝟐. 

1.  𝑓(𝑥) = {
𝑥2 − 3 𝑖𝑓 𝑥 < 0
8 𝑖𝑓 𝑥 ≥ 0

    2.  𝑔(𝑥) = {

3𝑥+1

𝑥−5
𝑖𝑓 𝑥 < −3

log(−𝑥) 𝑖𝑓 −3 ≤ 𝑥 < 0

3𝑥 𝑖𝑓 𝑥 ≥ 0

 

 

 

 

Graph the piecewise function.  State the domain and range of the function.  

3.  𝑡(𝑥) = {
𝑥 + 2 𝑖𝑓 𝑥 < 0
1

3
𝑥 − 1 𝑖𝑓 𝑥 ≥ 0

    4.  𝑣(𝑥) = {
2 𝑖𝑓 −3 ≤ 𝑥 < 1

(𝑥 − 2)2 + 1 𝑖𝑓 1 ≤ 𝑥 ≤ 4
 

Domain:        Domain: 

Range:       Range: 

 

 

 

 

 

 

 

 

5.  𝑎(𝑥) = {

−𝑥 − 4 𝑖𝑓 𝑥 ≤ −2

3𝑥 𝑖𝑓 −2 < 𝑥 < 1

√𝑥 − 1 𝑖𝑓 𝑥 ≥ 1

   6.  𝑟(𝑥) = {

log3(𝑥 + 4) 𝑖𝑓 −4 < 𝑥 ≤ −1
|𝑥 − 1| − 1 𝑖𝑓 −1 < 𝑥 ≤ 2

−
3

2
𝑥 + 3 𝑖𝑓 𝑥 > 2

 

Domain:        Domain: 

Range:       Range: 
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10.07 Writing the Piecewise Notes      Date:  __________________ 

 

Write the equation for the piecewise function that is shown.  Remember to include the domain 

restrictions for each piece.  Then answer the questions about the characteristics of the function. 

      

1.       2. 

 

 

 

 

 

 

 

 

 

 

 

   

 𝑓(𝑥) = {       𝑓(𝑥) =

{
 
 

 
 

 

 

 Domain:  ________________   Intervals of Increase:  ________________ 

 Range:  __________________   Intervals of Decrease:  ________________ 

 Is the graph continuous?  ______   Intervals of Constant:  ________________ 

 

 

 

3.         

𝑓(𝑥) =

{
 
 

 
 

 

 

Symmetry:  _______________ 

Boundedness:  ________________ 

Extrema:  _______________________________________ 

________________________________________________ 
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10.07 Practice         Date: _________________ 

 
Graph the following piecewise functions. 

1.  𝑓(𝑥) = {
3𝑥 − 5,                𝑖𝑓 𝑥 ≤ 2

−(𝑥 − 3)2 + 4   𝑖𝑓 𝑥 > 2
                      2.     𝑔(𝑥) = {

(𝑥 + 2)2  𝑖𝑓   𝑥 ≤ 0
2 − 𝑥       𝑖𝑓   𝑥 > 0

 

 

 

 

 

 

 

3.    𝑓(𝑥) = {
3 − 2𝑥     𝑖𝑓 𝑥 <

3

2

2𝑥 − 3      𝑖𝑓 𝑥 ≥
3

2

 4.     𝑔(𝑥) = {
𝑥3                        𝑖𝑓  𝑥 < 1

√(𝑥 − 1) + 1    𝑖𝑓  𝑥 ≥ 1
 

 

 

 

 

 

 

 

5.    𝑓(𝑥) = {

    2                         𝑥 < 0

   −
3

2
𝑥 + 2        0 ≤ 𝑥 ≤ 3

1

2
(𝑥 − 4)3 − 2       𝑥 > 3    

 6.     𝑔(𝑥) = {
|𝑥 + 6|         𝑥 ≤ −2

 (
1

2
)
𝑥
            𝑥 > −2
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Write the equation for the piecewise function that is graphed.  Assume that the domain for each is (−∞,∞). 

7.  There are 3 pieces! 8.   There are at least 5 pieces! 

 

 

 

 

 

 

 
 

 

 

𝑓(𝑥) =

{
 
 

 
 

       𝑓(𝑥) =

{
 
 

 
 

 

 

 

 

 

Absolute value functions can be expressed as a piecewise function with two linear pieces, one for each ray that 

meet at the vertex. 

11. Express 𝑓(𝑥) = 4|𝑥 + 2| as a piecewise  12.  Express 𝑓(𝑥) =  −2|𝑥 − 6|+ 3 as a piecewise 

      function and graph 𝑓(𝑥).            function and graph 𝑓(𝑥). 
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10.08 Analysis of Functions Review     Date:  __________________________ 

Functions:  be able to name and sketch each of the 10 basic (parent) functions. 

Symmetry:  label each graph as even, odd, or neither.  

                                           

 

 

 

 

 

 

 1. ________________                      2. ________________        3. 

________________ 

4. How can you tell from the graph if it is even or odd?   How can you determine this algebraically?       

An even function - ______________________________________________________________________________________ 

An odd function - _______________________________________________________________________________________ 

Transformations:  write the function of each graph by identifying the parent and the transformations. 

                                           

 

 

 

 

 

 

5. _____________________________________  6. _____________________________________ 

Extrema:  Circle the extrema of on the graph of the function, 𝑓(𝑥). Then, label each extrema as a, b, or c.  

Finally, classify the extrema as absolute or relative, and maximum or minimum for the function..  

   

  

7. 

a) ___________________________ 

 

 

b) ___________________________ 

 

 

c) ___________________________ 
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Graph characteristics:  for the following functions, graph it, describe the transformations that occur from the 

parent graph, and idenfity the characteristics: 

8.   𝑓(𝑥) = 2(𝑥 + 3)2 + 2 9.  𝑔(𝑥) = 2−𝑥 − 3 

 

 

 

 

 

 

 

 

Transformations:  _______________________________     Transformations: _______________________________ 

Domain _______________Range ___________________ Domain ________________Range _________________ 

Extrema ______________ Bounded ________________ Extrema _______________ Bounded ______________ 

Increase ______________ Decrease ________________      Increase _______________ Decrease ______________    

End Behavior: lim
𝑥→−∞

𝑓(𝑥)=                       lim
𝑥→∞

𝑓(𝑥)=             End Behavior: lim
𝑥→−∞

𝑓(𝑥)=                       lim
𝑥→∞

𝑓(𝑥)=  

10.  ℎ(𝑥) =
2

𝑥−1
 11.  𝑘(𝑥) = (𝑥 − 3)3 − 1 

 

 

 

 

 

 

 

 

Domain ________________Range ________________ Domain ________________Range ________________ 

Continuous?  _____________________       Continuous?   ____________________ 

Asymptotes:  VA ___________ HA _________ Bounded?  ____________________ 
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End Behavior: lim
𝑥→−∞

𝑓(𝑥)=                       lim
𝑥→∞

𝑓(𝑥)=             End Behavior: lim
𝑥→−∞

𝑓(𝑥)=                       lim
𝑥→∞

𝑓(𝑥)=  

Asymptotes:  state the vertical and/or horizontal asymptotes for the graphs of each function. 

12.  𝑓(𝑥) =
5𝑥

3𝑥−6
            13.  𝑔(𝑥) =  log2(𝑥 + 1)  14.  ℎ(𝑥) =  𝑒𝑥 + 3 

   

VA: ____________   VA: ____________    VA:  ____________ 

HA: ____________   HA: ____________    HA:  ____________ 

 

 

Function Combination & Composition: given f(x) = x2 – 1 and g(x) = 3 – x, find each.  Then state the domain of 

the resulting function. 

15. f – g                                  16. f/g                                 17. f * g                      18. f (g(x)) 

 

 

_____________________         _____________________        ______________________        _______________________ 

 

Domain: _____________       Domain: ______________      Domain: _______________     Domain: _____________ 

 

Given f(x) = √𝑥 − 4 and g(x) = x2 – 5, find each. State the domain of the resulting function for #19 and #21. 

19. f (g(x)) 20. f (g(5)) 21. g (f(x)) 22. g (f(1)) 

 

 

 

 

_____________________         _____________________        _______________________        ______________________ 

Domain: _____________      Domain: _____________ 

 

Given h(x), find f(x) and g(x) such that h(x) = f (g(x)).  Hint:  Look for the function on the “inside”, that’s g(x)! 

23. h(x) = (x + 1)3 – 4    24. h(x) = 53x                                    25. h(x) = | x – 3 | + 1    

f(x) = ____________________  f(x) = ____________________  f(x) = ____________________ 

g(x) = ____________________   g(x) = ____________________  g(x) = ____________________ 
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Piecewise functions: be able to graph, write the function from the graph, and identify the characteristics. 

26.  Analyze the following graph of a piecewise function.        

Domain: _________________________ Range: _________________________ 

 Increase _________________________ Decrease: _____________________ 

Extrema: _________________________________________________________ 

Bounded? __________________ Continuous? ________________________ 

End Behavior: lim
𝑥→−∞

𝑓(𝑥)=                       lim
𝑥→∞

𝑓(𝑥)=   

 

 

 

 27. Graph:  𝑔(𝑥) = {

𝑥 + 3 𝑖𝑓 𝑥 ≤ −2
−3 𝑖𝑓 −2 < 𝑥 ≤ 5

8 − 2𝑥 𝑖𝑓 5 < 𝑥 ≤ 8
   

       

 

 

 

 

 

 

 

28.  Write the function graphed in 3 pieces:  

 ℎ(𝑥) =

{
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