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11.1 Assignment:  Do all work on your own paper.      Calculator allowed. 
 
For #1 – 12, use the graph of 𝒇(𝒙) shown to find each value. 
1)  𝑓(0) 2)  lim

௫→
𝑓(𝑥)  3)  𝑓(5) 4)  lim

௫→ହ
𝑓(𝑥)   

 
5)  𝑓(2) 6)  lim

௫→ଶ
𝑓(𝑥)  7)  𝑓(−2) 8)  lim

௫→ିଶ
𝑓(𝑥)  9)  𝑓(−1) 

 
9)  lim

௫→ିଵ
𝑓(𝑥)  10)  lim

௫→ସ
𝑓(𝑥) 

 
11)  Identify any values of x, if any, where 𝑓(𝑥) has a discontinuity  
and the limit of 𝑓(𝑥) also exists.  In addition, identify the type of  
discontinuity for those 𝑥-values (if any). 
 
12)  Identify any values of x, if any, where 𝑓(𝑥) has a discontinuity  
and the limit of 𝑓(𝑥) does not exist.  In addition, identify the type of discontinuity for those 𝑥-values (if any). 
 
For #13 – 15, create a table of values to find each limit. 

13)  lim
௫→ିଵ

(3𝑥ଶ − 2𝑥)    

14)  lim
௫→

ଵିୡ୭ୱ ௫

௫
  15)  lim

௫→ହ

௫మିଶହ

௫ିହ
 

 
For #16 – 22, use the graph of 𝒈(𝒙) as  
shown to the right to find each value.   
16) lim

௫→ଵష
𝑔(𝑥)  17)  lim

௫→ଵశ
𝑔(𝑥)  18)  lim

௫→ଵ
𝑔(𝑥)  19)  𝑔(1)   

 
19)  lim

௫→ష
𝑔(𝑥)  20)  lim

௫→శ
𝑔(𝑥)  21)  lim

௫→
𝑔(𝑥)  

 
22)  𝑔(6) 
 

For #23 – 27, graph of 𝒉(𝒙) = ቄ
−𝟐𝒙 + 𝟓   𝐢𝐟 𝒙 ≤ 𝟑

  𝟔𝒙 − 𝟕       𝐢𝐟 𝒙 > 𝟑
 to find each value, if possible. 

23) Find ℎ(1).     24)  Find ℎ(3).   25)  Find lim
௫→ଷశ

ℎ(𝑥)    

26) Find lim
௫→ଷష

ℎ(𝑥)   27)  Find lim
௫→ଷ

ℎ(𝑥)  

 
For #28 – 31, decide if each statement is true or false. 

28)  If 𝑞(3) = 8, then lim
௫→ଷ

𝑞(𝑥) = 8. 

29)  If lim
௫→ଷ

𝑞(𝑥) = 8, then 𝑞(3) = 8. 

30) If lim
௫→ଷశ

𝑞(𝑥) = 8 and lim
௫→ଷష

𝑞(𝑥) = 8, then lim
௫→ଷ

𝑞(𝑥) = 8. 

31)  If lim
௫→ଷశ

𝑞(𝑥) = 8 and lim
௫→ଷష

𝑞(𝑥) = 8, then 𝑞(3) = 8. 

 
Answers: 1)  1  2)  6  3)  2  4)  2  5)  5  6)  does not exist (DNE)  
7)  -1  8)  -1  9)  does not exist (DNE)  10)  5  11)  𝑥 = 0; hole   
12)  𝑥 = −1 (vertical asymptote); 𝑥 = 2 (jump discontinuity) 13) 5  14)  0  15)  10 
16) 4  17) -2  18)  does not exist (DNE) 19)  5  20)  5  21)  5 
22)  2  23)  3  24)  -1  25) 11  26) -1  27)  does not exist 
28)  False 29)  False 30)  True 31)  False 
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11.2 Assignment:  Do all work on your own paper.      Calculator allowed. 
 
For #1 – 4, evaluate each limit given that 𝐥𝐢𝐦

𝒙→𝟑
𝒇(𝒙) = 𝟏𝟔 𝐚𝐧𝐝 𝐥𝐢𝐦

𝒙→𝟑
𝒈(𝒙) = −𝟒.   

1)  lim
௫→ଷ

( 𝑓(𝑥) + 5𝑔(𝑥)) 2) lim
௫→ଷ

( 𝑓(𝑥) ∙ 𝑔(𝑥))   

 

3)  lim
௫→ଷ

(௫)

ଶ(௫)
    4)  lim

௫→ଷ
(2 𝑓(𝑥) − 3𝑔(𝑥))  

 
 
For #5 – 19, evaluate each limit.  Simplify your final answer.  Exact answers only (no decimals). 

5)  lim
௫→ିହ

(𝑥ଶ − 1)  6) lim
௫→ି଼

(12 − √𝑥
య

)  7) lim
௫→ିସ

(−6𝑥 + 3)    

   
8) lim

௫→ିଵ
(−7𝑥 − 4𝑥ଷ)  9) lim

௫→ଶ
−6√𝑥   10) lim

௫→ିଶ
(−𝑥ଷ + 7𝑥ଶ − 14) 

 
11)  lim

௫→ସ
(2𝑒௫ିସ − 5)ଷ  12) lim

௫→ିଶ
√20𝑥 − 14
య   13) lim

௫→ଷగ

௫

ଷ
      

 

14)  lim
௫→ସ

𝑒ଶ   15)  lim
௫→ିగ

−3𝑥ଶ  16) lim
௫→ସ

௫మିଽ௫ାଶ

௫ିସ
    

   

17) lim
௫→

√ଶହା௫ିହ

௫
  18) lim

௫→

ିଶ௫మାହ௫

௫
  19)  lim

௫→ସଽ

ି√௫

ସଽି௫
  

 
     

For #20 – 22: Given that 𝑓(𝑥) =  ൜
−4𝑥ଶ + 5  𝑖𝑓 𝑥 < 1

6𝑥 − 7  𝑖𝑓 𝑥 ≥ 1
, find each of the following limits, if possible. 

 
 20) lim

௫→ଵష
𝑓(𝑥)   21) lim

௫→ଵశ
𝑓(𝑥)   22) lim

௫→ଵ
𝑓(𝑥) 

 
 

For #23 – 26:  Given an expression for 𝑔(𝑥), find  lim
→

(௫ା)ି(௫)


 . 

 23)  𝑔(𝑥) = −4𝑥 + 2  24)  𝑔(𝑥) = −5√𝑥   
 

25)  𝑔(𝑥) = 6𝑥ଶ − 3  26)  𝑥ଶ − 4𝑥 + 1 
 
 
 
Answers: 
1)  −4  2)  −64 3)  −2  4)  44  5)  24  6)  14  7)  27 
8)  11  9)  −12√5 10) 22  11)  −27 12) −3√2

య  13) 𝜋  14)  𝑒ଶ 

15)  −3𝜋ଶ 16)  −1 17) 
ଵ

ଵ
  18)  5  19)  

ଵ

ଵସ
  20) 1  21)  −1 

22)  does not exists  23)  −4 24) 
ିହ√௫

ଶ௫
 25) 12𝑥 26)  2𝑥 − 4 
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11.3 Assignment:  Do all work on your own paper.     Calculator allowed. 
 

For #1 – 4:  Is the function continuous at the value of x?   Use 𝑓(𝑥) =
ଷ௫ିହ

ଷ௫మା௫ିଵ
 and 𝑔(𝑥) =

௫మିଽ

௫ାଷ
. 

1)  𝑓(𝑥) at 𝑥 = 4 2)  𝑓(𝑥) at 𝑥 = −2 3)  𝑔(𝑥) at 𝑥 = −3 4)  𝑔(𝑥) at 𝑥 = 3 
 

For #5 – 8: For each piecewise function given, identify values of 𝑥 that are discontinuities, if any. 

5)  𝑓(𝑥) = ൝
−𝑥 + 3   if 𝑥 ≤ 1                
     2       if 1 < 𝑥 ≤ 3        

𝑥ଶ − 4    if 𝑥 > 3                     
  6)  ℎ(𝑥) = ൜ 4𝑥ଶ − 1     if 𝑥 ≠ 5 

2𝑒௫ିହ + 97     if 𝑥 = 5
 

 

 7)  𝑔(𝑥) = ൝
−2𝑥ଷ − 4       if 𝑥 ≤ −2

       3𝑥ଶ − 1  if − 2 < 𝑥 ≤ 0
7 − 𝑥   if 𝑥 > 0       

  8)  𝑤(𝑥) = ൜
3√𝑥

య
+ 5    if 𝑥 < −1 

2𝑒௫మିଵ     if 𝑥 > −1
 

 
 
9)  Consider the piecewise function from #6.  Does the lim

௫→ିଵ
𝑤(𝑥) exist?  Explain your reasoning. 

 

For #10 – 14, use 𝒇(𝒙) = ቊ
𝒙𝟐ି𝟓𝒙ା𝟔

𝒙𝟐ି𝒙ି𝟔
 𝐢𝐟 𝒙 ≠ 𝟑 

−𝟐  𝐢𝐟 𝒙 = 𝟑
 

 
 10)  Find 𝑓(3).  11)  Find lim

௫→ଷష
𝑓(𝑥).  12)  Find lim

௫→ଷశ
𝑓(𝑥). 

 
 13) Find lim

௫→ଷ
𝑓(𝑥).  14)  Is 𝑓(𝑥) continuous at 𝑥 = 3?  Explain. 

 

For #15 – 20, use 𝒈(𝒙) = ቊ
𝒙𝟐ା𝟖𝒙ା𝟏𝟓

𝒙ା𝟓
 𝐢𝐟 𝒙 ≠ −𝟓 

−𝟐        𝐢𝐟 𝒙 = −𝟓
 

 
15)  Find 𝑔(−5)  16)  Find lim

௫→ିହష
𝑔(𝑥).     17)  Find lim

௫→ିହశ
𝑔(𝑥). 

 
 18) Find lim

௫→ିହ
𝑔(𝑥).  19)  Is 𝑔(𝑥) continuous at 𝑥 = −5?  Explain. 20)  Sketch 𝑔(𝑥). 

 
For #21 – 23:  True or False? 
 21)  If ℎ(𝑥) is continuous at 𝑥 = 14, then lim

௫→ଵସ
ℎ(𝑥) exists. 

 22)  If lim
௫→ିଶ

𝑑(𝑥) = 7, then 𝑑(−2) = 7. 

 23)  If 𝑔(𝑥) is continuous everywhere and lim
௫→

𝑔(𝑥) = 14.2, then 𝑔(0) = 14.2. 

 
Answers:   
1)  Yes  2)  No  3)  No  4)  Yes  5)  𝑥 = 3 6)  none  
7)  𝑥 = −2; 𝑥 = 0  8)  𝑥 = −1 9)  yes, lim

௫→ିଵష
𝑤(𝑥) = lim

௫→ିଵశ
𝑤(𝑥)   

10)  −2 11)  
ଵ

ହ
  12)  

ଵ

ହ
  13)  

ଵ

ହ
   

14)  no, lim
௫→ଷష

𝑓(𝑥)= lim
௫→ଷశ

𝑓(𝑥) ≠ 𝑓(3) 15)  −2   

16)  −2 17)  −2 18)  −2   
19)  yes, lim

௫→ିହష
𝑔(𝑥) = lim

௫→ିହశ
𝑔(𝑥) = 𝑔(−5) 20)  

21)  True 22)  False 23)  True 
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11.4 Worksheet.  Do all work on your own paper.     Calculator allowed. 
 

For #1 – 3, use the limit definition of a derivative to find 𝒈ᇱ(𝒙). 
1)  𝑔(𝑥) = −6𝑥 + 13   2)  𝑔(𝑥) = 3𝑥ଶ − 𝑥  3)  𝑔(𝑥) = 2√𝑥 

 

For #4 – 7:  Use 𝑓(𝑥) = −
ଵ

ସ
𝑥ଶ. 

 4)  Find 𝑓ᇱ(𝑥) by using the limit definition of a derivative. 
 5)  Find the slope of the tangent line to 𝑓(𝑥) at (2, −1). 
 6)  Write the equation of the tangent line, in (ℎ, 𝑘) form, to 𝑓(𝑥) at (2, −1). 
 7)  Sketch 𝑓(𝑥) and the tangent line you found in #6.   
 
For #8 – 11:  Given that 𝑔(𝑥) = 5𝑥ଷ − 4𝑥ଶ + 2𝑥 and 𝑔ᇱ(𝑥) = 15𝑥ଶ − 8𝑥 + 2. 
 8)  Find the slope of the tangent line to 𝑔(𝑥) at (1, 3). 
 9)   Write the equation of the tangent line, in (ℎ, 𝑘) form, to 𝑔(𝑥) at (1,3). 
 10)  Find the slope of the tangent line to 𝑔(𝑥) at (−1, −11). 
 11)  Write the equation of the tangent line, in (ℎ, 𝑘) form, to 𝑔(𝑥) at (−1, −11). 
 
For #12 – 16:  A tennis ball is tossed into the air from the roof of a building at an initial height of 37 feet and 
with an initial velocity of 24 feet per second.  The height of the tennis ball can be modeled by  
ℎ(𝑡) = −16𝑡ଶ + 24𝑡 + 37 , where the height ℎ is measured in feet for t seconds after the ball was tossed.  Also, 
ℎᇱ(𝑡) = −32𝑡 + 24.  Assume that the ball did not hit the building once it begins to fall towards the ground.  
 
 12)  Find the instantaneous velocity of the ball at 𝑡 = 1 second. 

13)  Find the time t where the ball hits the ground.  If needed, round to two decimal places. 
14)  Find the instantaneous velocity of the ball at the instant that it hits the ground, to one decimal place.  
15)  Find the instantaneous velocity of the ball at 𝑡 = 2 seconds. 

 16)  Explain why your answer for #15 is negative. 
 
17)  Multiple Choice:  Which limit represents the derivative of 𝑦 = −5𝑥ଶ + 2𝑥 + 1? 

 A)   lim
→

ିହ(௫ା)మାଶ(௫ା)ାଵାହ௫మାଶ௫ାଵ


 

 B)   lim
→

ିହ(௫ା)మାଶ(௫ା)ାଵାହ௫మିଶ௫ିଵ


 

 C)   lim
→

ିହ௫మାଶ௫ାଵାାହ௫మାଶ௫ାଵ


 

 D)   lim
→

ିହ௫మାଶ௫ାଵାାହ௫మିଶ௫ିଵ


 

 
18)  After verifying your answer from #17, simplify the correct limit to find 𝑦′. 
 
Answers:   

1)  −6  2)  6𝑥 − 1       3) √
௫

௫
  4)  −

ଵ

ଶ
𝑥 5)  −1  6)  𝑦 = −1(𝑥 − 2) − 1 

7)            8)  9  9)  𝑦 = 9(𝑥 − 1) + 3  10)  25 
 

          11) 𝑦 = 25(𝑥 + 1) − 11  12)  −8
௧

௦
 13)  2.45 seconds 

 

          14) −54.4
௧

௦
 15)  −40

௧

௦
 16)  the ball is moving downward 

 
          17)  B  18)  −10𝑥 + 2 
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Ch 11 Mid-Unit Review Worksheet: Do all work on your own paper.  Calculator allowed. 
 
For #1 – 12:  Use the graph of ℎ(𝑥) to the right to find the requested values, if possible.   
 
1)  ℎ(2)  2)  lim

௫→ଶ
ℎ(𝑥)  3)  ℎ(−1)   

4) lim
௫→ିଵ

ℎ(𝑥)   5)  lim
௫→ିଵశ

ℎ(𝑥)  6)  lim
௫→ିଵష

ℎ(𝑥) 

7)  ℎ(5)  8)  lim
௫→ହష

ℎ(𝑥)  9)  lim
௫→

ℎ(𝑥) 

10)  Identify any x-values where ℎ(𝑥) has a discontinuity but the limit exists. 
11)  Identify any x-values where ℎ(𝑥) has a discontinuity but the limit does 
not exist. 
12)  Explain why lim

௫→ହ
ℎ(𝑥) does not exist.    

 
For #13 – 14, use a table of values to evaluate each limit. 

13)  lim
௫→

ୱ୧୬ ଷ௫

ସ௫
   14)  lim

௫→ିଵ

ହ௫ାହ

௫మିଵ
 

 
For #15 – 23, evaluate each limit.  Simplify your answer. 
 15)  lim

௫→ଷ
√5𝑥 + 3  16)  lim

௫→
൫7𝑒௫మ

− 4൯  17)  lim
௫→ସగ

−11.3 

 18)  lim
௫→ିଵ

ଶ௫మିଷ௫ାହ

௫మି଼
  19)  lim

௫→ି଼
√7𝑥
య    20)  lim

௫→ଶହ

√௫ିହ

௫ିଶହ
    

21)  lim
௫→ସ

ଷ௫మିଵଶ௫

௫మିଵ
  22)  lim

௫→

√௫ାଽିଷ

௫
  23)  lim

௫→ିହ

௫ାହ

௫మି௫ିଷ
   

 

For #24 – 28, find each request value, if possible, given that 𝑓(𝑥) = ൝
−4𝑥 − 9  if 𝑥 ≤ −2                
2𝑥 + 3  if − 2 < 𝑥 < 1      

3𝑒௫ିଵ + 2    if 𝑥 > 1                     
 

 
24)  lim

௫→ିଶష
𝑓(𝑥)  25)  lim

௫→ିଶశ
𝑓(𝑥)  26)  lim

௫→ିଶ
𝑓(𝑥)  27)  𝑓(−2) 

28)  lim
௫→ଵష

𝑓(𝑥)   29)  lim
௫→ଵశ

𝑓(𝑥)   30)  lim
௫→ଵ

𝑓(𝑥)  31)  𝑓(1) 

32)  Identify any values of x for which 𝑓(𝑥) is not continuous.  Justify your conclusion with the 
definition of continuous. 

 
For #33 – 35, find 𝒇′(𝒙) by using the limit definition of a derivative. 
 33)  𝑓(𝑥) = 7𝑥 − 4  34)  𝑓(𝑥) = 𝑥ଶ + 5𝑥 − 2  35)  𝑓(𝑥) = −2√𝑥 
 
For #36 – 37:  Given that ℎ(𝑥) = 6𝑥ଷ − 2𝑥ଶ + 5 and ℎᇱ(𝑥) = 18𝑥ଶ − 4𝑥 
 36)  Find the slope of the tangent line to ℎ(𝑥) at (1, 9). 
 37)  Write the equation of the tangent line to ℎ(𝑥) in (ℎ, 𝑘) form at (1, 9). 
 
Ch 11 Mid-Unit Review Worksheet Answers:  
1)  4  2)  1  3)  −2  4)  does not exist             5)  -2  6)  2  7)  does not exist 
8)  1  9)  −3  10)  𝑥 = 2 11)  𝑥 = −4; 𝑥 = −1; 𝑥 = 5 
12)  We do not have behavior approaching 𝑥 = 5 from the right side, thus the two-sided limit does not exist. 

13)  
ଷ

ସ
  14)  −

ହ

ଶ
  15)  3√2 16)  3  17)  −11.3 18)  −

ଵ


  19)  −2 √7

య  

20)  
ଵ

ଵ
  21)  

ଷ

ଶ
  22)  

ଵ


  23)  −

ଵ

ଵଵ
  24)  −1  25)  −1  26)  −1 

27)  −1  28)  5  29)  5  30)  5  31)  does not exist (is not defined) 

32)  𝑥 = 1; lim
𝑥→1

− 𝑓(𝑥) = lim
𝑥→1

+
𝑓(𝑥) ≠ 𝑓(1)  33)  7  34)  2𝑥 + 5 35)  − √௫

௫
 36)  14 

37)  𝑦 = 14(𝑥 − 1) + 9   
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11.5 Worksheet: Do all work on your own paper.     Calculator allowed. 
 
For #1 – 12, find the derivative of each function.  You do not need to rationalize answers. 

1) 𝑓(𝑥) = 𝑥଼ − 6𝑥 + 3  2)  𝑦 = √𝑥
య

+ 𝑥    3)  𝑔(𝑥) = 𝑥ଵ + 50𝑥 − 1 

4)  ℎ(𝑥) =
ଵ

௫య
+ 7√𝑥   5)  𝑏(𝑥) = 𝑥ଶ +

ଵ

଼௫మ
       6)  𝑦 = 10𝑥ି

మ

ఱ − 𝜋 

7)  𝑦 = (3𝑥 + 5)(7 − 2𝑥)  8)  𝑓(𝑥) = 𝑥 − 3𝑥ି 
మ

య   9) 𝑦 =
൫௫మାସ௫ାଷ൯

௫
 

10)  𝑦 =
ହ

௫ర
−



଼௫మ
+ 3𝑥ଶ + 6  11)  ℎ(𝑥) =

௫భమିଶ௫వାହ௫య

ଶ௫ర
  12)  𝑔(𝑟) = 4𝜋𝑟ଶ 

 
For #13 – 15, write the equation of the tangent line, in (𝒉, 𝒌) form, to 𝒇(𝒙) at the given point. 
 13)  𝑓(𝑥) = −𝑥 + 7; (8, −1)   14)  𝑓(𝑥) = 7𝑥ଶ + 3𝑥; (−1, 4) 
 15)  𝑓(𝑥) = 2√𝑥 − 4𝑥; (9, −30)  
 
16) Find the ordered pairs on 𝑦 = 𝑥ଷ − 𝑥ଶ − 𝑥 + 1 where the tangent line to 𝑦 is horizontal.   
  
For #17 – 21:  True or False? 
17)  Given that the limit of 𝑓(𝑥) exists at 𝑥 = 3, then 𝑓(𝑥) is continuous at 𝑥 = 3. 
18)  If 𝑔(−2) = 4 and 𝑔(𝑥) is continuous everywhere, then lim

௫→ିଶ
𝑔(𝑥) = 4. 

19)  If ℎ(6) = 2 and ℎᇱ(6) =
ଵ

ସ
, then the equation of the tangent line to ℎ(𝑥) at (6, 2) is 𝑦 =

ଵ

ସ
(𝑥 − 6) + 2. 

20)  If lim
௫→

𝑓(𝑥) exists and 𝑓(𝑎) exists, then 𝑓(𝑥) is continuous at 𝑥 = 𝑎. 

21)  If lim
௫→ିଶష

𝑑(𝑥) = 9 and lim
௫→ିଶశ

𝑑(𝑥) = 9 but 𝑑(−2) is not defined, then lim
௫→ିଶ

𝑑(𝑥) does not exist. 

 
22)  Multiple Choice.  Given that 𝑓(𝑥) = −3𝑥ଷ − 2𝑥 + 4, then 𝑓ᇱ(𝑥) =? 
 

 A)  lim
௫→

ିଷ(௫ା)యିଶ(௫ା)ାସାଷ௫యାଶ௫ିସ


  

 B)   lim
௫→

ିଷ(௫ା)యିଶ(௫ା)ାସିଷ௫యିଶ௫ାସ


 

 C)   lim
→

ିଷ(௫ା)యିଶ(௫ା)ାସାଷ௫యାଶ௫ିସ


 

 D)   lim
→

ିଷ௫యିଶ௫ାସାାଷ௫యାଶ௫ିସ


 

 

 
11.5 Worksheet Answers: 

1)  𝑓ᇱ(𝑥) = 8𝑥 − 6   2)  𝑦ᇱ =
ଵ

ଷ
𝑥ି 

మ

య + 1   3)  𝑔ᇱ(𝑥) = 100𝑥ଽଽ + 50 

4)  ℎᇱ(𝑥) = −30𝑥ିସ +


ଶ
𝑥ି 

భ

మ  5)  𝑏ᇱ(𝑥) = 2𝑥 −
ଵ

ସ
𝑥ିଷ   6)  𝑦ᇱ = −4𝑥ି 

ళ

ఱ 

7) 𝑦′ = −12𝑥 + 11   8)  𝑓ᇱ(𝑥) = 1 + 2𝑥ି 
ఱ

య   9)  𝑦ᇱ = 1 − 3𝑥ିଶ 

10)  𝑦ᇱ = −20𝑥ିହ +


ସ
𝑥ିଷ + 6𝑥 11)  ℎᇱ(𝑥) = 24𝑥 − 50𝑥ସ −

ହ

ଶ
𝑥ିଶ 12)  𝑔ᇱ(𝑟) = 8𝜋𝑟 

13)  𝑦 = −(𝑥 − 8) − 1   14)  𝑦 = −11(𝑥 + 1) + 4  15)  𝑦 = −
ଵଵ

ଷ
(𝑥 − 9) − 30 

16)  (1, 0) and ቀ−
ଵ

ଷ
,

ଷଶ

ଶ
ቁ  17)  False    18)  True  

19)  True   20)  False   21)  False   22)  C 
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11.6 Worksheet: Do all work on your own paper.     Calculator allowed. 
 
For #1 – 8, find the derivative of each function by using the method of your choice.  You do not need to 
rationalize answers. 
 
1)  𝑦 = −6𝑥ହ(7𝑥ଶ + 5𝑥 − 2) 2)  𝑔(𝑥) = 11𝑥ସ(𝑥ିଷ − 2𝑥 + 6𝑥ିସ)  3)  𝑦 = (4 − 5𝑥)(3𝑥 + 1) 
4)  𝑓(𝑥) = (2𝑥ଶ + 4𝑥)(3𝑥 − 5) 5)  𝑦 = (9𝑥ିଶ + 4)(2𝑥ଷ − 5𝑥)  6)  𝑦 = 2√𝑥(6𝑥ଶ + 5𝑥) 
7)  ℎ(𝑥) = 5√𝑥

య (4 − 3𝑥ସ + 12𝑥) 8)  𝑦 = (3𝑥ିଵ − 6𝑥ହ)(5 + 2𝑥ିଷ)  
 
For #9 – 14, use the provided table to find the requested  
values if 𝒉(𝒙) = 𝒇(𝒙) ∙ 𝒈(𝒙). 
9)  ℎ′(6)  10)  ℎ′(−4)  11)  ℎ′(5) 
12)  Write the equation of the tangent line, in (ℎ, 𝑘) form, to ℎ(𝑥) at 
the point (5, 56). 
13)  Write the equation of the tangent line, in (ℎ, 𝑘) form, to ℎ(𝑥) at 
the point (6, 10). 

14)  Write the equation of the tangent line, in (ℎ, 𝑘) form, to ℎ(𝑥) at the point ቀ−4,
ଷ

ଶ
ቁ. 

 

15)  Multiple Choice.  Given that lim
→

(௫ା)ି(௫)


= −8𝑥ଷ + 4𝑥.  Which of the following could equal 𝑔(𝑥)? 

 A)  −4𝑥(2𝑥ଶ − 1) 
 B)  −2𝑥ଶ(𝑥ଶ − 1)   
 C)  −24𝑥ଶ + 4 
 D)  none of these 
 
For #16 – 18:  A football is tossed into the air from the roof of a building at an initial height of 40 feet and with 
an initial velocity of 35 feet per second.  The height of the tennis ball can be modeled by  
ℎ(𝑡) = −16𝑡ଶ + 35𝑡 + 40 , where the height ℎ is measured in feet for t seconds after the football was tossed.  
Also, ℎᇱ(𝑡) = −32𝑡 + 35.  Assume that the football did not hit the building as it fall towards the ground.  
 
 16)  Find the instantaneous velocity of the ball at 𝑡 = 2 second. 

17)  Find the time t when the ball hits the ground.  If needed, round to two decimal places. 
18)  Find the instantaneous velocity of the ball at the instant that it hits the ground, to one decimal place.  

 
Bonus #1:  Factor your answer from #5 by using the GCF. 
Bonus #2:  Factor your answer from #6 by using the GCF. 
Bonus #3:  Factor your answer from #7 by using the GCF. 
 
 
11.6 Worksheet Answers: 
1)  𝑦ᇱ = −294𝑥 − 180𝑥ହ + 60𝑥ସ  2)  𝑔ᇱ(𝑥) = 11 − 110𝑥ସ  3)  𝑦ᇱ = −30𝑥 + 7 

4)  𝑓′(𝑥) = 18𝑥ଶ + 4𝑥 − 20   5)  𝑦′ = 24𝑥ଶ − 2 + 45𝑥ିଶ  6)  𝑦′ = 30𝑥
య

మ + 15𝑥
భ

మ 

7)  ℎ′(𝑥) =
ଶ

ଷ
𝑥ି 

మ

య − 65𝑥
భబ

య + 80𝑥
భ

య  8)  𝑦ᇱ = −15𝑥ିଶ − 24𝑥ିହ − 150𝑥ସ − 24𝑥  

9) −26   10)  
ଵ

ସ
   11)  −

ହସ

ହ
   12)  𝑦 = −

ହସ

ହ
(𝑥 − 5) + 56 

13)  𝑦 = −26(𝑥 − 6) + 10   14)  𝑦 =
ଵ

ସ
(𝑥 + 4) +

ଷ

ଶ
 15)  B 

16)  −29
௧

௦
  17) 3.02 seconds 18) −61.5

௧

௦
  

 

𝒙 𝒇(𝒙) 𝒇′(𝒙) 𝒈(𝒙) 𝒈′(𝒙) 
𝟔 −5 3 −2 4 

−𝟒 
1

4
 0 6 1 

𝟓 8 −
2

5
 7 −1 
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11.7 Worksheet: Do all work on your own paper.     Calculator allowed. 
 
For #1 – 9, find the derivative of each expression.  Keep the denominator in factored form (do not 
expand.)  Use any method of your choice. 
 

1)  𝑦 =
ଷ

ଶ௫ିଵ
   2)  𝑓(𝑥) =

ହ௫ାଶ

ସ௫ାଷ
  3)  ℎ(𝑥) =

ଵହ௫రାଷ௫మା௫

ଷ௫
 

 

4)  𝑔(𝑥) =
௫మିଽ

௫ିଷ
  5)  𝑦 =

ି௫ାଷ

௫మାଵ
   6)  𝑦 =

ଶ√௫ିସ௫

ଷ௫ାଶ
  

 

7)  𝑦 =
ହ௫యାସ௫రିଶ௫

௫ା
  8)  𝑓(𝑥) =

ିସ

ହ௫ାଷ
  9)  ℎ(𝑥) =

௫ఱିଷ

௫మ
 

 
For #10 – 14, use the table as shown to find each value,  

if 𝒉(𝒙) =
𝒇(𝒙)

𝒈(𝒙)
.   

 
 10)  ℎ′(6)  11)  ℎᇱ(−4) 
 12)  ℎᇱ(5) 

13)  Write the equation of the tangent line, in (ℎ, 𝑘) form, 

to ℎ(𝑥) at the point ቀ6,
ହ

ଶ
ቁ. 

14)  Write the equation of the tangent line, in (ℎ, 𝑘) form, to ℎ(𝑥) at the point ቀ5,
଼


ቁ. 

 

For #15 – 17, use 𝑔(𝑥) = ቊ
௫మି௫ା

௫ି
 if 𝑥 ≠ 6 

2     if 𝑥 = 6
 

 
 15)  Is 𝑔(𝑥) continuous at 𝑥 = 6?  Justify your conclusion with the definition of continuous.   

16)  Find lim
௫→

𝑔(𝑥), if possible. 

17)  Sketch the graph of 𝑔(𝑥). 
 
 
11.7 Worksheet Answers: 

1)  𝑦ᇱ =
ି

(ଶ௫ିଵ)మ   2)  𝑓ᇱ(𝑥) =


(ସ௫ାଷ)మ  3)  ℎᇱ(𝑥) = 15𝑥ଶ + 1 

4)  𝑦ᇱ = 1   5)  𝑦ᇱ =
௫మି௫ି

(௫మାଵ)మ    6)  𝑦ᇱ =
ିଷ√௫ା

మ

√ೣ
ି଼

(ଷ௫ାଶ)మ  or 
ିଷ௫ାଶି଼√௫

√௫(ଷ௫ାଶ)మ  

7)  𝑦ᇱ =
ଵଶ௫రାଵ௫యାଽ௫మିଵଶ

(௫ା)మ  8)  𝑓ᇱ(𝑥) =
ଶ

(ହ௫ାଷ)మ  9)  ℎ′(𝑥) =
ଵ

ଶ
𝑥ଶ + 5𝑥ିଶ or 

ଵ଼௫లାଵ଼௫మ

ଷ ర  or 
௫రାଵ

ଶ௫మ  

10)  ℎᇱ(6) =


ଶ
   11) ℎᇱ(−4) = −

ଵ

ଵସସ
   12)  ℎᇱ(5) = −

ଶ

ସଽ
 

13)  𝑦 =


ଶ
(𝑥 − 6) +

ହ

ଶ
  14)  𝑦 = −

ଶ

ସଽ
(𝑥 − 5) +

଼


  15)  no; lim

௫→ష
𝑔(𝑥) = lim

௫→శ
𝑔(𝑥) ≠ 𝑔(6) 

 16)  5    17)   
 
 
 
 
 
 
 
 
 
 

𝒙 𝒇(𝒙) 𝒇′(𝒙) 𝒈(𝒙) 𝒈′(𝒙) 
𝟔 −5 3 −2 4 

−𝟒 
1

4
 0 6 1 

𝟓 8 −10 7 −1 
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11.8 Worksheet: Do all work on your own paper.     Calculator allowed. 
 
For #1 – 8, find the derivative of each expression.  Use any method of your choice. 

1) 𝑦 = 2(4𝑥 − 1)ଷ  2)  𝑓(𝑥) = −7(6 − 𝑥)ହ  3)  𝑔(𝑥) = 6(3𝑥ଶ − 4)ଶ 

4)  ℎ(𝑥) = −(5𝑥ଷ − 2𝑥)ସ 5)  𝑦 = √8 − 2𝑥ଷ   6) 𝑦 = −2൫4√𝑥 + 6൯
ଷ
 

7)  𝑓(𝑥) = 2(7𝑥 − 𝑥)ିଷ  8)  𝑔(𝑥) = √9𝑥ଶ − 5
య

  
 
For #9 – 12, find the requested value by using the table shown.  

 9)  
ௗ

ௗ௫
[𝑓൫𝑔(−1)൯]  10) 

ௗ

ௗ௫
[𝑔൫𝑓(4)൯] 

 

 11)  
ௗ

ௗ௫
[𝑓൫𝑔(6)൯]  12)  

ௗ

ௗ௫
[𝑔൫𝑓(11)൯] 

 

13)  Given that 𝑦 = ඥ(𝑥 − 3)(2𝑥 + 7),  write the equation of the tangent line, in (ℎ, 𝑘) form, to 𝑦 at ൫5, √34൯. 
 
14)  Given that 𝑓(𝑥) = −2𝑥 + 5, select all of the following options that correctly represent 𝑓ᇱ(𝑥). 

 A)  lim
→

ିଶ(௫ା)ାହିଶ௫ାହ


 

 B)  lim
→

ିଶ(௫ା)ାହାଶ௫ିହ


  

 C)  lim
→

ିଶ௫ାାହାଶ௫ିହ


 

 D)  −2 
 
For #15 – 23, use the graph of 𝒇(𝒙) shown to find the requested values.     

15)  𝑓(2)  16)  lim
௫→ିଷ

𝑓(𝑥)  17)  𝑓(−1) 

18)  lim
௫→ିଵ

𝑓(𝑥)  19)  lim
௫→ଶష

𝑓(𝑥)  20)  lim
௫→ଶశ

𝑓(𝑥) 

21)  lim
௫→ଶ

𝑓(𝑥)  22)  𝑓(−4)  23)  lim
௫→ିସ

𝑓(𝑥) 

 
 
 
 
 
 
11.8 Worksheet Answers 
1)  𝑦ᇱ = 24(4𝑥 − 1)ଶ   2)  𝑓ᇱ(𝑥) = 35(6 − 𝑥)ସ 
3)  𝑔ᇱ(𝑥) = 72𝑥(3𝑥ଶ − 4)  4)  ℎᇱ(𝑥) = −4(5𝑥ଷ − 2𝑥)ଷ(15𝑥ଶ − 2)  

5)  𝑦ᇱ = −3𝑥ଶ(8 − 2𝑥ଷ)ି
భ

మ or 𝑦ᇱ = −
ଷ௫మ

√଼ିଶ௫య
   6)  𝑦ᇱ = −12𝑥ି 

భ

మ൫4√𝑥 + 6൯
ଶ
   

7)  𝑓ᇱ(𝑥) = −6(7𝑥 − 𝑥)ିସ(7 − 6𝑥ହ) or 
ି൫ି௫ఱ൯

(௫ି௫ల)ర
   8)  𝑔ᇱ(𝑥) = 6𝑥(9𝑥ଶ − 5)ି

మ

య 

9) 30   10)  −45  11)  −90  12)  60    

13)  𝑦 =
ଶଵ

ଶ√ଷସ
(𝑥 − 5) + √34 or 𝑦 =

ଶଵ√ଷସ

଼
(𝑥 − 5) + √34 

14)  𝐵, 𝐷  15)  3   16)  5   17)  6   18)  −3   
19)  −3  20)  3   21)  does not exist 22)  3   23)  3 
 
 
 
 

𝒙 𝒇(𝒙) 𝒈(𝒙) 𝒇′(𝒙) 𝒈′(𝒙) 
4 6 3 5 −3 

−1 8 4 13 6 
6 1 11 14 −9 

11 −1 7 10 −2 
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Ch 11 Review Worksheet:  Do all work on your own paper.     Calculator allowed. 
 
For #1 – 10:  Use the graph of ℎ(𝑥) below to find the requested values, if possible.  #1 – 9: Multiple Choice. 

1)  ℎ(−2)   
 A)  5  B)  −3  C)  −2  D) DNE 
 
2)  lim

௫→ିଶ
ℎ(𝑥)   

 A)  5  B)  −3  C)  −2  D) DNE 
 
3)  ℎ(1) 
 A)  7  B)  1  C)  3  D) DNE   

 
4) lim

௫→ଵ
ℎ(𝑥)    

A)  7  B)  1  C)  3  D) DNE 
 

5)  lim
௫→ଵశ

ℎ(𝑥)   

A)  7  B)  1  C)  3  D) DNE 
 

6)  lim
௫→ଵష

ℎ(𝑥) 

  A)  7  B)  1  C)  3  D) DNE 
 

7)  ℎ(4) 
 A)  8  B)  0  C)  −1  D) DNE   
 
8)  lim

௫→ସ
ℎ(𝑥)   

 A)  8  B)  0  C)  −1  D) DNE 
 
9)  lim

௫→ିଷ
ℎ(𝑥) 

 A)  5  B)  0  C)  −5  D) DNE 
 
10)  Identify any x-values where ℎ(𝑥) has a discontinuity but the limit exists. 

 
For #11 – 17, evaluate each limit.  Simplify your answer. 

11)  lim
௫→ଵ

√5𝑥 − 2  12)  lim
௫→ଶ

(−3𝑒௫ିଶ − 4) 13)  lim
௫→ଵ

√௫ିସ

௫ିଵ
 

 

14)  lim
௫→ିଷ

ଶ௫మା௫

௫మିଽ
  15)  lim

௫→

√௫ାସି଼

௫
  16)  lim

௫→ିଵ
√𝑥 + 2
య     

   
 

For #17 – 21, use 𝑓(𝑥) = ൝
−4𝑒௫మିଽ + 5 if 𝑥 < 3

8𝑥 − 20 if 𝑥 = 3
4 − 𝑥 if 𝑥 > 3

 

 
17) Find lim

௫→ଷష
𝑓(𝑥).  18)  Find lim

௫→ଷశ
𝑓(𝑥).  19) Find lim

௫→ଷ
𝑓(𝑥).    

20)  Find 𝑓(3).  21)  Is 𝑓(𝑥) continuous at 𝑥 = 3? Use the definition of continuity. 
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For #22 – 24, find 𝒇′(𝒙) by using the limit definition of a derivative.  Show your work (do not use 

power rule except to verify your result.) 
 22)  𝑓(𝑥) = 5𝑥 − 1  23)  𝑓(𝑥) = 𝑥ଶ + 2𝑥 − 1  24)  𝑓(𝑥) = −3√𝑥 
 
For #25 – 26:  Given that ℎ(𝑥) = −2𝑥ଷ + 3𝑥ଶ + 4  
 25)  Find the slope of the tangent line to ℎ(𝑥) at (−2, 32). 
 26)  Write the equation of the tangent line to ℎ(𝑥) in (ℎ, 𝑘) form at (−2, 32). 
 
For #27 – 37, find the derivative of each function. 

27)  𝑔(𝑥) = −5𝑥ଶ + 10𝑥 − 3 28)  𝑦 = 5√𝑥 −
ଵ

௫య
+ 𝜋  29)  𝑓(𝑥) =

଼௫యିସ௫మାହ௫

ଶ௫
 

30)  𝑦 = (2𝑥 − 3)(5𝑥 + 4)  31)  ℎ(𝑥) = −3√𝑥(4𝑥ଶ + 4𝑥) 32)  𝑦 = (2𝑥ିଷ + 5𝑥)(𝑥ଶ − 4𝑥ିଶ)  

33)  𝑓(𝑥) =
௫ିଷ

௫ାସ
   34)  𝑦 = −

ହ

௫మାଷ
   35)  𝑔(𝑥) =

௫మାହ௫

ଷ௫ିଵ
 

36)  ℎ(𝑥) = −2(3𝑥 + 11)ସ  37)  𝑚(𝑥) = −5√6𝑥 − 8  38)  𝑦 = −5(1 − 8𝑥)ିଷ 
 
 
For #39 – 41:  Multiple Choice.  Use the table shown to find the requested derivative.   
 
39)  Find ℎ′(−1) if ℎ(𝑥) = 𝑓(𝑥) ∙ 𝑔(𝑥). 

A)  −12 B)  −8  C)  46  D) 50 
 

40)  Find 𝑤′(4) if 𝑤(𝑥) =
(௫)

(௫)
. 

A)  −
ସ

ଷ
  B)  −4  C)  −1  D) −

ହ

ଷ
 

 
41)  Find 𝑘′(6) if 𝑘(𝑥) = 𝑓൫𝑔(𝑥)൯. 

A)  −12 B)  −20 C)  −80 D) −160 
 
Answers: 
1)  B  2)  D  3)  A  4)  C  5)  C  6)  C  7)  D 

8)  D  9)  A  10)  𝑥 = 1 (hole)  11)  4√3  12)  −7 13)  
ଵ

଼
 

14)  1  15)  
ଵ

ଵ
  16)  −2 17)  1  18)  1  19)  1  20)  4 

21)  no; lim
௫→ଷష

𝑓(𝑥) = lim
௫→ଷశ

𝑓(𝑥) ≠ 𝑓(3)  22)  5  23)  2𝑥 + 2 24)  
ିଷ√௫

ଶ௫
 or 

ିଷ

ଶ√௫
 

25)  −36 26)  𝑦 = −36(𝑥 + 2) + 32   27)  𝑔ᇱ(𝑥) = −10𝑥 + 10 

28)  𝑦ᇱ =
ହ

ଶ
𝑥ିଵ ଶ⁄ + 3𝑥ିସ  29)  𝑓ᇱ(𝑥) = 8𝑥 − 2  30)  𝑦ᇱ = 20𝑥 − 7 

31)  ℎᇱ(𝑥) = −30𝑥ଷ ଶ⁄ − 18𝑥ଵ ଶ⁄  32)  𝑦ᇱ = 15𝑥ଶ + 18𝑥ିଶ + 40𝑥ି 33)  𝑓ᇱ(𝑥) =
ଷଵ

(௫ାସ)మ
    

34)  𝑦ᇱ = 10𝑥(𝑥ଶ + 3)ିଶ  35)  𝑔ᇱ(𝑥) =
ଷ௫మିଶ௫ିହ

(ଷ௫ିଵ)మ
  36)  ℎᇱ(𝑥) = −24(3𝑥 + 11)ଷ 

37)  𝑚ᇱ(𝑥) = −15(6𝑥 − 8)ିଵ ଶ⁄  38)  𝑦ᇱ = −120(1 − 8𝑥)ିସ  39)  D 
40)  A  41)  C 

𝒙 𝒇(𝒙) 𝒈(𝒙) 𝒇′(𝒙) 𝒈′(𝒙) 
4 −9 3 5 −3 

−1 8 −1 −2 6 
6 1 −5 4 −4 

−5 −10 7 20 −8 


