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End‐of‐Unit 8 Review – Applications of Integration 
Lessons 8.7 through 8.12 
Reviews do NOT cover all material from the lessons but will hopefully remind you of key points.  To be prepared, 
you must study all packets from Unit 8. 
 

 
 
Calculator active.  Let 𝑅 be the shaded region bounded by the graphs of 𝑦 ൌ √𝑥 and 𝑦 ൌ 𝑒ିଶ௫ and the vertical 
line 𝑥 ൌ 4 as shown in the figure above. 
 
1.   Find the area of 𝑅 
 
 
 
 
 
 
 
2.  Find the volume of the solid generated when 𝑅 is revolved about the horizontal line 𝑦 ൌ2. 
 
 
 
 
 
 
 
 
3.  The region 𝑅 is the base of a solid.  For this solid, each cross section perpendicular to the 𝑥-axis is a rectangle 

whose height is 4 times the length of its base in region 𝑅.  Find the volume of this solid. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Review 



     

Calculator active.  Let 𝑇 be the region enclosed by the graph of 𝑦 ൌ െ√𝑥 ൅ 3, the vertical line 𝑥 ൌ 6, and the 
𝑥-axis. 

 
 
4.   Find the area of 𝑇. 
 
 
 
 
 
 
 
 
 
 
5.  The region 𝑇 is the base of a solid.  For this solid, each cross section perpendicular to the 𝑦-axis is a semicircle.  

Find the volume of this solid. 
 
 
 
 
 
 
 
 
6.  Find the volume of the solid generated when 𝑇 is revolved about the horizontal line 𝑦 ൌ െ3. 
 
 
 
 
 
 
 
 
 
7.  Find the volume of the solid generated when 𝑇 is revolved about the vertical line 𝑥 ൌ 6. 
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Mid‐Unit 8 Review – Applications of Integration  
Lessons 8.1 through 8.6 
Reviews do NOT cover all material from the lessons but will hopefully remind you of key points.  To be prepared, 
you must study all packets from Unit 8. 
 
 

Average Rate of Change Mean Value Theorem Average Value of a Function 
𝒇ሺ𝒃ሻ െ 𝒇ሺ𝒂ሻ

𝒃 െ 𝒂
 𝒇ᇱሺ𝒄ሻ ൌ

𝒇ሺ𝒃ሻ െ 𝒇ሺ𝒂ሻ
𝒃 െ 𝒂

 
𝟏

𝒃ି𝒂
׬ 𝒇ሺ𝒙ሻ
𝒃
𝒂 𝒅𝒙  

 
 

Find the average value of each function on the given interval.   
1.  𝑓ሺ𝑥ሻ ൌ 𝑥ଷ on ሾ0, 2ሿ   
 
 
 
 
 
 
 
 
 
 
 

2.  𝑓ሺ𝑥ሻ ൌ
ଵ

௫
 on ሾ1, 𝑒ሿ   

 

න rate of change ൌ net change 

න velocity ൌ displacement න|velocity| ൌ total distance 

3.    A particle’s velocity is given by 𝑣ሺ𝑡ሻ ൌ 6𝑡ଶ െ 18𝑡 ൅ 12, where 𝑡 is measured in seconds, 𝑣 is measured in 
feet per second, and 𝑠ሺ𝑡ሻ represents the particle’s position. 
(a) If 𝑠ሺ1ሻ ൌ 3, what is the value of 𝑠ሺ2ሻ? 
 
 
 
 
 
(b) What is the net change in distance over the first 3 seconds? 
 
 
 
 
 
(c) What is the total distance traveled by the particle during the first 2 seconds?  Show the set up AND your 

answer. 
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4.  A particle moves along a coordinate line.  Its acceleration function is 𝑎ሺ𝑡ሻ ൌ 6𝑡 െ 22 for 𝑡 ൒ 0.  If 𝑣ሺ0ሻ ൌ 24 

find the velocity at 𝑡 ൌ 4. 
 
 
 
 
5.  A particle’s velocity is given by 𝑣ሺ𝑡ሻ ൌ cos 𝑡, where 𝑡 is measured in months, 𝑣 is measured in kilometers per 

month, and 𝑠ሺ𝑡ሻ represents the particle’s position. 

(a) If 𝑠 ቀ
గ

଺
ቁ ൌ 10, what is the value of 𝑠 ቀ

ଷగ

ଶ
ቁ? 

 
 
 
 
 
(b) What is the net change in distance over the first 𝜋 months? 
 
 
 
 
 
(c) What is the total distance traveled by the particle during the first 𝜋 months?  Show the set up AND your 

answer. 
 

 
 
 
 
6.  Find the area between the two curves 𝑦 ൌ 𝑥ଶ െ 4 and 𝑦 ൌ 2 െ 𝑥. 
 
 
 
 
 
 
 
 
 
 

7.  Calculator active.  Let 𝑅 be the region bounded by the graphs 𝑦 ൌ 2𝑥 െ
ଵ

ଶ
𝑥ଶ and 𝑦 ൌ 𝑥 as sown in the figure.  

If the line 𝑥 ൌ 𝑘 divides 𝑅 into two regions of equal area, what is the value of 𝑘? 
 
 
 
 
 
 
 
 
 
 
 
 

𝑹 



     
8.  Calculator active.  A 10,000-liter tank of water is filled to capacity.  At time 𝑡 ൌ 0, water begins to drain out of 

the tank at a rate modeled by 𝑟ሺ𝑡ሻ, measured in liters per hour, where 𝑟 is given by the piecewise-defined 
function  

𝑟ሺ𝑡ሻ ൌ
ସ଴଴௧

௧ାଶ
 for 0 ൑ 𝑡 ൑ 6. 

 

a.  Find ׬ 𝑟ሺ𝑡ሻ
଺
଴ 𝑑𝑡  

 
 
 
 
 
b.  Explain the meaning of your answer to part a in the context of this problem. 
 
 
 
 
 
 
c.  Write, but do not solve, an equation involving an integral to find the time 𝐴 when the amount of water in the 

tank is 8,000 liters. 
 
 
 
 
 
 
Set up the integral(s) that give the area of the region bounded by the given equations.  Show the 
equivalent set up with respect to 𝒙 as well as with respect to 𝒚. 

9.  𝑦 ൌ 𝑥,   𝑦 ൌ
௫మ

଼
,   𝑦 ൌ 2  

 

  

with respect to 𝑥 
 
 
 
 
 
 
 
 
 
 
 
 
 

  with respect to 𝑦 

 

1,290.964 liters have drained out of the tank during the first six hours. 

It is “minus” because 𝑟ሺ𝑡ሻ represents the rate of water draining from the tank. 
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Unit 7 Review – Differential Equations 
Reviews do NOT cover all material from the lessons but will hopefully remind you of key points.  To be prepared, 
you must study all packets from Unit 7. 

1.   Consider the differential equation 
ௗ௬

ௗ௫
ൌ ௬మ

௫
 , where 𝑥 ് 0. 

a.   On the axes provided, sketch a slope field for the given 
differential equation at the eight points indicated. 

 
 
b.   Find the particular solution 𝑦 ൌ 𝑓ሺ𝑥ሻ to the differential 

equation with the initial condition 𝑓ሺ1ሻ ൌ െ1. 
 
 
 
 
 
 
 
c.   Write an equation for the tangent line to the curve 𝑦 ൌ 𝑓ሺ𝑥ሻ through the point ሺ1,െ1ሻ.  Then use 

your tangent line equation to estimate the value of 𝑓ሺ1.2ሻ. 
 
 
 
 
 
 
2.   The rate of change of the volume, 𝑉ሺ𝑡ሻ, of water in a swimming pool is directly proportional to the cube root of 

the volume.  If 𝑉 ൌ 27 ftଷ when 
ௗ௏

ௗ௧
ൌ 5, what is a differential equation that models this situation? 

 
 
 
 
 
 
 

Find the general solution of the differential equation. 

3.   
ௗ௬

ௗ௫
ൌ

ଶ௫

௬
 

 
 
 
 
 
 
 
 
 
 
 
 

4.   
ௗ௬

ௗ௫
ൌ 𝑥ሺ𝑦 ൅ 4ሻ 

 

 

Review 



     
For each differential equation, find the particular solution that passes through the given point. 

5.   
ௗ௬

ௗ௫
ൌ

ଵ଼

଺௫ାଷ
൅

ସ

௫య
;  ቀെ

ଵ

ଷ
,െ15ቁ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.   
ௗ௬

ௗ௫
ൌ 2𝑦 and 𝑦 ൌ െ0.2 when 𝑥 ൌ 0 

 

7.   A population 𝑦 grows according to the equation 
ௗ௬

ௗ௧
ൌ 𝑘𝑦, where 𝑘 is a constant and 𝑡 is measured in years.  If 

the population doubles every 12 years, then what is the value of 𝑘? 
 
 
 
 
 
 
 
 
8.   Explain why the following slope field cannot represent the differential 

equation 
ௗ௬

ௗ௧
ൌ 0.4𝑦 

 

One possible answer:  When 𝒚 ൌ 𝟎,
𝒅𝒚

𝒅𝒕
ൌ 𝟎.  However, in the slope 

field, the slopes of the line segments for 𝒚 ൌ 𝟎 are nonzero. 
 
 
 
 
 
 
9.   For what value of 𝑘, if any, will 𝑦 ൌ 𝑘 cosሺ2𝑥ሻ ൅ 3 sinሺ4𝑥ሻ be a solution to the differential equation           

𝑦ᇱᇱ ൅ 16𝑦 ൌ െ6 cosሺ2𝑥ሻ? 
 



 
Name: _______________________________  Date:_______________ Period: _____ 

End‐of‐Unit 6 Review – Integration and Accumulation of Change  
Lessons 6.6 through 6.14 
Reviews do NOT cover all material from the lessons but will hopefully remind you of key points.  To be prepared, 
you must study all packets from Unit 6. 
Find the value of the definite integral. 

׬   .1 ቀ ଵ
௫మ
൅ 𝑥ଶ െ 5𝑥ቁ

ିଵ
ିଶ 𝑑𝑥  

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

׬   .2 ൫𝑥ଶ/ଷ െ 𝑥൯
଼
ିଵ 𝑑𝑥  

 
 
 
 
 
 
 
 

׬   .3 ሺ𝑥 െ sin 𝑥ሻ
గ
଴ 𝑑𝑥  

 
 

׬   .4 𝑥√1 െ 𝑥ଶ𝑑𝑥
ଵ
ିଵ   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

׬   .5
ୱ୧୬ሺଶ௫ሻ

ୡ୭ୱమሺଶ௫ሻ
𝑑𝑥

ഏ
ల
଴   

 

׬   .6
ଵ

௫ ୪୬௫
𝑑𝑥

௘మ

௘   

 

7.   If ׬ 𝑓ሺ𝑥ሻ𝑑𝑥 ൌ െ17
ଶ
ିହ  and ׬ 𝑓ሺ𝑥ሻ𝑑𝑥 ൌ 4

ଶ
ହ , what is the value of ׬ 𝑓ሺ𝑥ሻ𝑑𝑥

ହ
ିହ  ? 

 
 
 
 

 

 
(A)   െ21 (B)   െ13 (C)   0  (D)   13 (E)   21 
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Find the following indefinite integrals. 

׬   .8 ቀ
௫మି௫ାହ

௫
ቁ 𝑑𝑥  

 
 
 
 
 
 
 
 
 
 

׬   .9 sec 𝑥 tan 𝑥 𝑑𝑥  
 

ሺ𝑒௫׬   .10 ൅ 2௫ሻ 𝑑𝑥  
 

׬   .11 ቀ
ଵ

௫
൅

ଵ

௫య
ቁ 𝑑𝑥  

 
 
 
 
 
 
 
 
 
 
 
 

𝑥√׬   .12 ቀ𝑥 െ
ସ

௫
ቁ 𝑑𝑥  

 

׬   .13
ହ଴௫యିହହ௫మିଶ଺௫ାଷଷ

ଵ଴௫ି଻
𝑑𝑥     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

׬   .14
ଵ

௫మାଶ௫ାଶ
𝑑𝑥   

15.  Calculator active problem.  If 𝑓ᇱሺ𝑥ሻ ൌ sinሺ𝑒௫ሻ and 𝑓ሺ0ሻ ൌ 5.7, then 𝑓ሺ2ሻ ൌ  
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Mid‐Unit 6 Review – Integration and Accumulation of Change  
Lessons 6.1 through 6.5 
Reviews do NOT cover all material from the lessons but will hopefully remind you of key points.  To be prepared, 
you must study all packets from Unit 6. 

1.   Let 𝒈ሺ𝒙ሻ ൌ ׬ 𝒇ሺ𝒕ሻ
𝒙
𝒂 𝒅𝒕 with the graph of 𝒇 shown above 

and 𝒂 is a constant.  Find the 𝒙-values of 𝒈 regarding 
each of the following conditions. 

 

a.   Relative minimum(s)  
 
 
 

b.   Relative maximum(s) 

c.   Concave up 
 
 
 

d.   Concave down 

e.   Increasing 
 
 
 

f.   Decreasing 
 

g.   Point(s) of inflection 
 

h.   Given ℎሺ𝑥ሻ ൌ ׬ 𝑓ሺ𝑡ሻ
ೣ
ర
ାଵ

଴ 𝑑𝑡.  Find the 𝑥-value where ℎ has a relative minimum.  
 
 

   
2.   The graph below shows the rate of change of the number of people in line for a concert. 
 
 

a.  How many people has the line gained or lost after 5 
minutes?  Round or truncate to 3 decimal places. 

 
 
 
 
 
b.  How many people has the line gained or lost after 

10 minutes?  Round or truncate to 3 decimal places. 
 
 
 
 

3.   The graph shows which of the following? 
 
 

(A)   Left Riemann Sum with 5 subintervals 
 
(B)   Right Riemann Sum with 5 subintervals 
 
(C)   Midpoint Riemann Sum with 5 subintervals 
 
(D)   Trapezoidal Approximation with 5 subintervals 
 
(E)   None of the above 

 

Review 
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4.   Use a Left-Riemann sum with 4 subintervals to approximate the integral based of the values in the table. 

න 𝑓ሺ𝑥ሻ

ଵ଴

଴

𝑑𝑥 

 

x 0 4 6 7 10 

𝒇ሺ𝒙ሻ 3 2 4 5 7 

 
   

 
 
 
 
 
 
 
 
 
 
 

5.  Use a Trapezoidal approximation with 4 subintervals to approximate the area under 𝑓ሺ𝑥ሻ ൌ
ଵ

ସ
𝑥ଶ െ 2𝑥 ൅ 6 on     

     ሾെ3,0ሿ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.   Write a definite integral that is equivalent to lim
௡→ஶ

∑ ቀଷ
௡
ቁ ቀെ2 ൅

ଷ௞

௡
ቁ
ସ

௡
௞ୀଵ .  The lower limit for the integral is െ2. 

 
 
 
 
 
 
 
 

Find 𝑭ᇱሺ𝒙ሻ. 
7.  𝐹ሺ𝑥ሻ ൌ ׬ 𝑡ଶ

ୡ୭ୱ௫
଴ 𝑑𝑡  

 
 
 
 
 
 
 

8.  𝐹ሺ𝑥ሻ ൌ ׬ ሺ2𝑡 ൅ 5ሻ
଼ି௫
௫మ 𝑑𝑡 

 



 

Unit 5 Review – Analytical Applications of Differentiation 
This review summarizes everything from Unit 5 along with examples but contains no problems to work through. 

 

DEFINITIONS 
Extrema: The maximum and minimum points.  Extrema can be absolute or relative. 
 
Critical Points: Where the first derivative is zero or DNE.  These are possible maximum, minimum, or 
points of inflection! 𝑓ᇱሺ𝑥ሻ = 0 𝑓ᇱሺ𝑥ሻ = 0 𝑓ᇱሺ𝑥ሻ = 0 𝑓ᇱሺ𝑥ሻ = 𝐷𝑁𝐸 𝑓ᇱሺ𝑥ሻ = 𝐷𝑁𝐸 

 
 

 

    

Horizontal 
Tangent 

Maximum 

Horizontal 
Tangent 

Minimum 

Horizontal 
Tangent 

Point of Inflection 

Vertical Tangent 
Point of Inflection 

Cusp (No 
Tangent) 

Maximum 
 
 
Concavity: Where the function is “cupping” up or down 
 

CONCAVE UP CONCAVE DOWN 
 
 
 

     

 
 
Points of Inflection: Where the second derivative is zero or DNE and changes sign! 
 
 

FIRST DERIVATIVE 
The first derivative is the instantaneous rate of change, or the slope of the tangent line, and can determine 
if the function is increasing or decreasing at a given point. 𝑓ᇱሺ𝑥ሻ > 0 𝑓ᇱሺ𝑥ሻ = 0 𝑓ᇱሺ𝑥ሻ < 0 

 
 
 

 
 
 

 
 
 

Function is increasing Function is not increasing 
or decreasing 

Function is decreasing 

 

SECOND DERIVATIVE 
The second derivative determines concavity. 𝑓ᇱᇱሺ𝑥ሻ > 0 𝑓′′ሺ𝑥ሻ = 0 𝑓′′ሺ𝑥ሻ < 0 

 
 
 

 
 
 

 
 
 

Concave Up Neither concave up or 
concave down 

Concave Down 
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Mid‐Unit 5 Review – Analytical Applications of Differentiation 
Lessons 5.1 through 5.7 
Reviews do NOT cover all material from the lessons but will hopefully remind you of key points.  To be prepared, 
you must study all packets from Unit 5. 

1.   If 𝑦 ൌ െ2𝑥ଶ ൅ 4𝑥 ൅ 3 apply the Mean Value 
Theorem to find when the instantaneous rate of 
change will equal the average rate of change on the 
interval ሾ1, 3ሿ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.   Below is the graph of 𝑓ᇱ.  Find all relative extrema 
of 𝑓 and justify. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.   The derivative of 𝑔 is given by 𝑔ᇱሺ𝑥ሻ ൌ 6𝑥ଶ െ 6.  
Use the First Derivative Test to find all relative 
extrema and justify your conclusions. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.  What is the minimum value of 𝑓ሺ𝑥ሻ ൌ 𝑥𝑒
ೣ
య? 

 

 

Review 

𝑓ᇱሺ𝑥ሻ 

1  2  3  4 െ4  െ3  െ2  െ1 

1 

2 

3 

4 

െ1 

െ2 

െ3 

െ4 



     
5.   Calculator active problem.  The derivative of 𝑓 is 

defined by 𝑓ᇱሺ𝑥ሻ ൌ sinሺ𝑥 െ 𝑥ଶሻ for 0 ൑ 𝑥 ൑ 3.  
On what interval(s) is 𝑓 decreasing? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.   What is the absolute maximum value AND the 
absolute minimum value of the function 𝑔ሺ𝑥ሻ ൌ
𝑥ଷ െ 12𝑥 on the closed interval ሾ0, 4ሿ. 

 

7.   Use the 2nd Derivative Test to find 𝑥-values of the 
extrema of 𝑔ሺ𝑥ሻ ൌ 2cos 𝑥 െ 𝑥 on the interval 
ሺ0, 2𝜋ሻ and justify your answer. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8.   Find the intervals of concavity for the function 
𝑓ሺ𝑥ሻ ൌ 𝑥ସ ൅ 4𝑥ଷ െ 18𝑥ଶ െ 4𝑥 ൅ 7 
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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 𝑣 ൌ ௗ௦

ௗ௧
ൌ 𝑓ሺ𝑡ሻ 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

௫మି଻௫ାଵ଴
 

 
 
 
 
 
 
 
 
 
 
 

3.   lim
௫→଴

ଷ௫మ

௘ೣିଵି௫
 

 
 
 
 
 
 

4.   
ௗ

ௗ௫

 ଷ௫ିଶ

ହ௫ାଵ
 

 
 
 
 
 
 
 

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

 
 
 
 
 
 

(A)  𝐴 is always increasing. 
 

(B)  𝐴 is always decreasing. (C)  𝐴 is increasing only when 𝑙 ൐ 𝑤. 

(D)  𝐴 is increasing only when 𝑙 ൏ 𝑤. (E)  𝐴 remains constant. 
 
 
 

Review 



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

(A)  0.1𝐴 
 

(B)  0.2𝐴 (C)  0.6𝐴 

(D)  0.04𝐴 (E)  0.008𝐴  
 
 
 
 
8.   The function 𝑓ሺ𝑥ሻ ൌ ሺ1 െ sin 𝑥ሻଶ is concave up at 𝑥 ൌ గ

଺
? 

a. What is the estimate for 𝑓ሺ0.5ሻ using the local linear approximation for 𝑓 at 𝑥 ൌ గ

଺
? 

 
 
 
 
 
 
 
 

b. Is it an underestimate or overestimate?  Explain. 
 
 
 



 

 

 
 
 
 
 
 
 



 

 

 



 

 

 

 

 



 

 

 

 
 



 

 

 
  



 

 

 



 

 
 
 

 
  



 

 

 



 

 
 
 

  


	calc_end-of-unit_8_review.pdf
	calc_end-of-unit_8_review_solutions.pdf
	calc_mid-unit_8_review.pdf
	calc_mid-unit_8_review_solutions.pdf
	calc_unit_7_review.pdf
	calc_unit_7_review_solutions.pdf
	ab_end-of-unit_6_review.pdf
	ab_end-of-unit_6_review_solutions.pdf
	calc_mid-unit_6_review.pdf
	calc_mid-unit_6_review_solutions.pdf
	calc_end-of-unit_5_review.pdf
	calc_mid-unit_5_review.pdf
	calc_mid-unit_5_review_solutions.pdf
	calc_unit_4_review.pdf
	calc_unit_4_review_solutions.pdf
	calc_unit_3_review.pdf
	calc_unit_3_review_solutions.pdf
	calc_unit_2_review.pdf
	calc_unit_2_review_solutions.pdf
	calc_end-of-unit_1_review-1.pdf
	calc_end-of-unit_1_review_solutions-1.pdf
	calc_mid-unit_1_review-2.pdf
	calc_mid-unit_1_review_solutions-1.pdf



