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End of Unit 1 Review– Limits and Continuity  

Lessons 1.10 through 1.16. 
Reviews do NOT cover all material from the lessons but will hopefully remind you of key points.  To be prepared, 
you should review all packets from Unit 1 (including the Mid-Unit Review). 
 
1.   If 𝑓(𝑥) = , identify the type of each discontinuity and where it is located. 
 
 
 
 
 

State whether the function  is continuous at the given 𝒙 values.  Justify your answers! 

2.    𝑓(𝑥) =

⎩
⎨

⎧
cos(3𝑥) , 𝑥 < 0

tan 𝑥 , 0 ≤ 𝑥 <

sin(2𝑥) , 𝑥 ≥
  

 
 
 
 
 
 
 

 
Continuous at 𝑥 = 0? 

 
Continuous at 𝑥 = ? 

Find the domain of each function. 

3.   ℎ(𝑡) = √   
 
 
 
 
 
 
 
 
 
 

4.   𝑓(𝑥) = ln   
 
 

5.  If the function 𝑓 is continuous for all real numbers and if 𝑓(𝑥) =  when 𝑥 ≠ −2, then 𝑓(−2) =  
 
 
 
 
 
 

6.   Let 𝑓 be the function defined by 𝑓(𝑥) = , 𝑥 ≠ −6

𝑏, 𝑥 = −6
. For what value of 𝑏 is 𝑓 continuous at 𝑥 = −6? 
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Evaluate the limit. 
7.   lim

→
sin   

 
 
 
 
 
 
 
 
 
 

8.   lim
→

  
 

9.   lim
→

  
 

10.   lim
→

  
 
 
 
 
 
 
 
 
 
 

11.   lim
→

  
 

12.   lim
→

𝑥 3   
 

 

13.   Identify all horizontal asymptotes of 𝑓(𝑥) = √  . 
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Name: _______________________________  Date:_______________ Period: _____ 

Unit 2 Review – Differentiation: Definition & Fundamental 
Properties 
Reviews do NOT cover all material from the lessons but will hopefully remind you of key points.  To be prepared, 
you should review all packets from Unit 2. 
Find the average rate of change of each function on the given interval.  Use appropriate units if necessary. 
1.    𝑤(𝑥) = ln 𝑥 ;      1 ≤ 𝑥 ≤ 7 
 
 
 
 
 
 
 

2.    𝑠(𝑡) = −𝑡 − 𝑡 + 4;  [1, 5] 
       𝑡 represents seconds 
       𝑠 represents feet 
 

3.   Find the derivative of 𝑦 = 2𝑥 + 3𝑥 − 1 by using the definition of the derivative.  lim
→

( ) ( ) 
 
 
 
 
 
 
 
 
 
 
4.   For the function ℎ(𝑡), ℎ is the temperature of the oven in Fahrenheit, and 𝑡 is the time measured in minutes.   

a.   Explain the meaning of the equation ℎ(15) = 420. 
 
 
 
b.   Explain the meaning of the equation ℎ (43) = −11. 
 
 
 

 
Find the derivative of each function. 
5.   𝑓(𝑥) = 4 −   
 
 
 
 
 
 
 

6.   𝑔(𝑥) = 3√𝑥 − + 5𝜋   
 

7.   ℎ(𝑥) = 4𝑒 − 2 cos 𝑥  
 

8.   𝑠(𝑡) = 𝑡 sin(𝑡)  
 
 
 
 
 
 

9.   𝑑(𝑡) = 3√𝑡 ln 𝑡  
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10.   𝑦 = − sec 𝑥  
 
 
 
 
 
 
 

11.   ℎ(𝑥) =   
 

Find the equation of the tangent line of the function at the given [-value. 
12.   𝑓(𝑥) = −2𝑥 + 3𝑥 at 𝑥 = −1. 
 
 
 
 
 
 
 
 
 
 
 
 

13.   𝑓(𝑥) = 4 sin 𝑥 − 2 at 𝑥 = 𝜋 
 

14.   Find the equation for the normal line of 𝑦 = 𝑥 + 𝑥 − 4  at 𝑥 = −3 
 
 
 
 
 
 
 
15.   If  𝑓(𝑥) = 3 sin 𝑥 − 2𝑒  find 𝑓 (0).  No calculator! 
 
 
 
 
 

 
A calculator is allowed on the following problems. 

16.   If 𝑓(𝑥) = 𝑥 sin(3𝑥 − 2); find 𝑓 (7). 
 
 
 

17.   If 𝑓(𝑥) = csc(3𝑥) at 𝑥 = 2. 
 

18.   Use the table below to estimate the value of 𝑑 (120).  Indicate units of measures. 
 

𝑡 
seconds 2 13 60 180 500 

𝑑(𝑡) 
feet 10 81 412 808 2,105 
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19.   Is the function differentiable at 𝑥 = 2? 

𝑓(𝑥) = 3𝑥 − 3𝑥 − 5, 𝑥 < 2
7 − 9𝑥, 𝑥 ≥ 2 

 
 
 
 
 
 
 
 
 
20.   What values of 𝑎 and 𝑏 would make the function differentiable at 𝑥 = 4? 

𝑓(𝑥) =
𝑎√𝑥 + 𝑏𝑥 − 1, 𝑥 < 4
16
𝑥

+ 𝑏𝑥, 𝑥 ≥ 4
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Name: _______________________________  Date:_______________ Period: _____ 

Unit 3 REVIEW – Composite, Implicit, and Inverse Functions 
Reviews do NOT cover all material from the lessons but should remind you of key points.  To be prepared, you 
should review all packets from Unit 3. 

Find the derivative. 
1.   ℎ(𝑥) = cos (4𝑥)  
 
 
 
 
 
 
 
 
 
 
 

2.   𝑦 = ln√𝑥 + 3  
 

3.   𝑥 + 2𝑦 = 10𝑥𝑦  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.   𝑦 = csc (𝑥 )  
 

For each problem, let 𝒇 and 𝒈 be differentiable functions where 𝒈(𝒙) = 𝒇 𝟏(𝒙) for all 𝒙. 
5.   𝑓(6) = −1, 𝑓(4) = −2, 𝑓 (6) = 3, and 𝑓 (4) =

7.  What is the value of 𝑔 (−1)? 
 
 
 
 
 
 
 
 
 
 
 
 

6.   Let 𝑓 be the function defined by                   
𝑓(𝑥) = 𝑥 + 3𝑥 + 1.  Let 𝑔(𝑥) = 𝑓 (𝑥), where 
𝑔(−3) = −1.  What is the value of 𝑔 (−3)? 
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Find 𝒅
𝟐𝒚

𝒅𝒙𝟐
 based on the given information. 

7.   𝑦 = 𝑥 − 𝑒   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8.   𝑦 = 𝑦 + 𝑥  
 

9.   Find the equation of the tangent line. 
      𝑥 + 7𝑦 = 8𝑦  at (−6, 2)        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10.   If 𝑥 = 𝑦 − cos𝑥 find  at , . 
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Name:�_______________________________��Date:_______________�Period:�_____�

Unit�4�REVIEW�–�Contextual�Application�of�Differentiation�
Reviews�do�NOT�cover�all�material�from�the�lessons�but�should�remind�you�of�key�points.��To�be�
prepared,�you�should�review�all�packets�from�Unit�4.�
 
1.  The figure shows the velocity ݒ ൌ ௗ௦

ௗ௧
ൌ ݂ሺݐሻ of a body moving along a coordinate line in meters per 

second. 
a)  When does the body reverse direction? 
 
 
b) When is the body moving at a constant speed? 
 
 
c)  What is the body’s maximum speed? 
 
 
d)  At what time interval(s) is the body slowing down?  

 
 
�
Find the following.  Use L’Hospital’s when possible. 
2.   lim

௫՜ଶ

௫ିଶ
௫మି௫ାଵ

 
 
 
 
 
 
 
 
 
 
 
 

3.   lim
௫՜

ଷ௫మ

ೣିଵି௫
 

 
 
 
 
 
 

4.   ௗ
ௗ௫

 ଷ௫ିଶ
ହ௫ାଵ

 
 
 
 
 
 
 
 

5.   If the length ݈ of a rectangle is decreasing at a rate of 2 inches per minute while its width ݓ is 
increasing at a rate of 2 inches per minute, which of the following must be true about the area ܣ of the 
rectangle?  

 
 
 
 
 
 
 

(A)  ܣ is always increasing. 
 

(B)  ܣ is always decreasing. (C)  ܣ is increasing only when ݈   .ݓ

(D)  ܣ is increasing only when ݈ ൏  .remains constant ܣ  (E) .ݓ
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The following problems are calculator active. 

 
6.   Brust is riding his bicycle north away from an intersection at a rate of 15 miles per hour.  Sully is 

driving his car towards the intersection from the west at a rate of 30 miles per hour.  If Brust is 0.4 
miles from the intersection, and Sully is 1 mile from the intersection, at what rate is the distance 
between the two of them increasing or decreasing? 

�
 
 
 
 
 
 
 
 
 
 
7.  The side of a cube is increasing at a constant rate of 0.2 centimeters per second.  In terms of the 

surface area ܵ, what is the rate of change of the volume of the cube, in cubic centimeters per second?  
 
 
 
 
 
 

(A)  0.1ܵ 
 

(B)  0.2ܵ (C)  0.6ܵ 

(D)  0.04ܵ (E)  0.008ܵ  
 
 
 
 
8.   The function ݂ሺݔሻ ൌ ሺ1 െ sin ݔ ሻଶ is concave up atݔ ൌ గ


? 

a. What is the estimate for ݂ሺ0.5ሻ using the local linear approximation for ݂ at ݔ ൌ గ

? 

 
 
 
 
 
 
 
 

b. Is it an underestimate or overestimate?  Explain. 
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End�of�Unit�5�CA�–�Analytical�Applications�of�Differentiation�
1.   Calculator active problem.  The first derivative of the function ݂ is given by 

݂ᇱሺݔሻ ൌ െ2  ݔ  3݁ିୡ୭ୱሺସ௫ሻ 
How many points of inflection does the graph of ݂ have on the interval 0 ൏ ݔ ൏  ?ߨ

 
 
 
 
�

2.   Calculator active problem.  The rate of money in a particular mutual fund is represented by ݉ሺݐሻ ൌ sin ቀ
ଷ
ቁ
௧
 

thousand dollars per year where ݐ is measured in years.  Is the amount of money from this mutual fund 
increasing or decreasing at time ݐ ൌ 4 years?  Justify your answer. 

   
 
 
 
 
 
3.   A particle is traveling along the ݕ-axis and its position from the origin can be modeled by 

ሻݐሺݕ ൌ ݐ6 െ ଷݐ2  10 
      where ݕ is meters and ݐ is minutes.  

a. On the interval 0  ݐ  2, when is the particle farthest above the origin.   
 
 
 
 
 
 
 

b. On the interval 0  ݐ  2, what is the particle’s maximum speed? 
 
 
 
 
 
 
 
 
 
 
 
 
4.    A rectangle is formed with the base on the ݔ-axis and the top corners on the function ݕ ൌ 36െ  ଶ.  Whatݔ

length and width should the rectangle have so that its area is a maximum? 
 
 
 
 
 
 
 
 

Corrective�Assignment�



� � �
5.  The graph shows the derivative of ݂, ݂ᇱ.  Identify the intervals when ݂ is increasing and decreasing.  Include a 

justification statement. 
 

Increasing:     Decreasing: 
 
 
 
 
 
 
 
�
6.   For the table below, selected values of ݔ and ݂ሺݔሻ are given.  Assume that ݂ᇱሺݔሻ and ݂ᇱᇱሺݔሻ do not change 

signs. 
 ሻݔሺ݂ ݔ
0 െ10 
1 െ8 
2 െ5 
3 െ1 

 
a. Is ݂ሺݔሻ increasing or decreasing? 

 
 
 

b. Is ݂ሺݔሻ concave up or concave down? 
�
�
�
7.   Given the function ݃ሺݔሻ ൌ െݔସ  ଶݔ2 െ 1, find the interval(s) when ݃ is concave up and decreasing at the 

same time.    
  
  
�
 
 
 
 
 
 
 
 
 
8.   The Mean Value Theorem can be applied to which of the following function on the closed interval ሾ0, 5ሿ? 

 
 

(A)    ݂ሺݔሻ ൌ ௫ିଷ
௫ାଷ

  
 
(B)    ݂ሺݔሻ ൌ ሺݔ െ 1ሻ

మ
య  

 
(C)    ݂ሺݔሻ ൌ ௫ାଷ

௫ିଷ
  

 
(D)    ݂ሺݔሻ ൌ ݔ| െ 4|  

1� 2� 3� 4�െ4 െ2 െ1

1�
2�
3�
4�

െ1
െ2
െ3
െ4

െ3



� � �
9.   To the right is the graph of ݄ᇱሺݔሻ. Identify all extrema of ݄ሺݔሻ.  No 

justification necessary on this problem. 
 
 
 
 
 
 
 
 
 
 
10.   The derivative of ݃ is given by ݃ᇱሺݔሻ ൌ ሺ5െ ݔ ଷ forିݔሻݔ  0.  Find all relative extrema and justify your 

conclusions. 
 
 
 
 
 
 
 
 
11.   Consider the function ݂ defined by ݂ሺݔሻ ൌ ݁௫ sin ,with domain ሾ0 ݔ  ሿ.  Find the absolute maximum andߨ2

minimum values of ݂ሺݔሻ. 
 
 
 
 
 
 
 
12.   Using the figure below, complete the chart by indicating whether each value is positive (+), negative (-), or 

zero (0) at the indicated points.  For these problems, if the point appears to be a max or min, assume it is.  If it 
appears to be a point of inflection, assume it is. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

   ࢎ ࢍ ࢌ ࢋ ࢊ ࢉ ࢈ ࢇ ࢞

           ሻ࢞ሺࢌ

           ሻ࢞ᇱሺࢌ

           ሻ࢞ᇱᇱሺࢌ

݂ሺݔሻ�
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b
c

d

e

f

g

h

i
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13.   The graph of ݂ is shown below.  Which of the following could be the graph of the derivative of ݂? 

 
(A)    

 
 

(B)    

 

(C)    

 

(D)   

 

(E)   

 

 

Answers 
1.   4 2.   Increasing 

because the rate 
݉ሺ4ሻ is positive. 
݉ሺ4ሻ ൎ 0.3838  

3a.   ݕሺ0ሻ ൌ 10 
ሺሻ࢟         ൌ  
ሺ2ሻݕ         ൌ 6 
  At ݐ ൌ 1 minutes 

3b.   ݕᇱሺ0ሻ ൌ 6 
ᇱሺ2ሻݕ         ൌ െ18 
  18 meters / minute 

4.   2ξ12 ൈ 24 

5.  Increasing on the interval    
ሺെ3,െ1ሻ and ሺ3,λሻ. 

Decreasing on the interval 
ሺെλ,െ3ሻ and ሺെ1, 3ሻ. 

6a.   Increasing 6b.  Concave up 
7.   ቆെටଵ

ଷ
, 0ቇ   

8.   A 

9.    
Min at ݔ ൌ െ2 and ݔ ൌ 1. 
 
Max at ݔ ൌ 0. 
 

10.   Relative maximum at ݔ ൌ 5 
because ݃ᇱ changes sign from 
positive to negative. 

11.  
݃ሺ0ሻ ൌ 0    
࣊ቀࢍ


ቁ ൌ ࢋ

࣊
 ቀξ


ቁ ABS MAX 

࣊ቀૠࢍ

ቁ ൌ െࢋ

ૠ࣊
 ቀξ


ቁ ABS MIN 

݃ሺ2ߨሻ ൌ 0    
12.    

   ࢎ ࢍ ࢌ ࢋ ࢊ ࢉ ࢈ ࢇ ࢞

 ሻ െ   0    െ െ 0࢞ሺࢌ

 ሻ   െ 0  0 െ 0  ࢞ᇱሺࢌ

 ሻ െ െ 0  0 െ െ   ࢞ᇱᇱሺࢌ
 

13.   A 
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