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APR	STUDENT	PACKET	

AP Review 18: Mixed Review 3 
Announcements: Please attend Monday at 3PM for our last Live Class! 
Office hours this weekend: 2-4PM Saturday. 2-4PM Sunday (during this time, 2-2:30PM is 
devoted to scoring the final AP practice FRQ exam). 
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AB/BC Calc 2013 #4 No Calc (AB/BC) 
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AB/BC Calc 2011 #5 No Calc (AB/BC) 
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Homework (AB Test Takers) 
As usual, try the official FRQs without notes, then score yourself using the videos and scoring 
guides. Make corrections in a different color and then fill out the score report form. Email me 
more your work with corrections. I am also including a series of other worksheets. You need to 
choose at least ONE to do. If you do extra worksheets, I will count them as assignment replacers! 
In your email subject, please include “Extra Pages Included.” 
AB/BC Calc 2019 #3 No Calc 
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Graph of 𝑓 

Sample Question 1 

Allotted time: 25 minutes (plus 5 minutes to submit) 

𝑡 
(hours) 

0 0.3 1 2.8 4 

𝑣𝑝(𝑡) 

(meters per hour) 
0 55 −29 55 48 

𝑃 𝑥 𝑣𝑃(𝑡) 𝑣𝑃(𝑡)

𝑡 𝑣𝑃(𝑡)

𝑃 𝑡 = 0 𝑃 𝑎𝑃(𝑡), 𝑡 = 1 

𝑎𝑃(1) = −10

𝑓 −6 ≤ 𝑡 ≤ 5

𝑓 (5, 3)

(3, 3 − √5) 𝑓

𝑑

𝑑𝑡
[𝑓(𝑡) ∙ 𝑣𝑃(𝑡)]|𝑡=1

[0, 0.3]  [0.3, 1] [1, 2.8]

 of ∫ 𝑣𝑝(𝑡)

2.8

0

𝑑𝑡.

(c) If ∫ 𝑓(𝑡)

5

−6

𝑑𝑡 = 7, find the value of ∫ 𝑓(𝑡)

−2

−6

𝑑𝑡. Show the work that leads to your answer.

(d) Evaluate ∫(2𝑓′(𝑡) + 4)𝑑𝑡.

5

3

(e) The function 𝑔 is given by 𝑔(𝑡) = ∫ 𝑓(𝑥)

𝑡

−2

𝑑𝑥. Find the absolute maximum of 𝑔 on the interval

−2 ≤ 𝑥 ≤ 5. Justify your answer.

(f) Using 𝑔(𝑡) from part (e), is the rate of change in 𝑔 increasing or decreasing at 𝑡 = 3?

Explain your reasoning.

(g) Find lim
𝑡→1

𝑒𝑡 − 3𝑓(𝑡)

𝑣𝑃(𝑡) − cos(𝜋𝑡)
 .



Sample Question 1 

Allotted time: 25 minutes (plus 5 minutes to submit) 

𝑓 𝑔 ℎ 𝑦 = 1 −
5

3
(𝑥 − 5)

𝑔 𝑥 = 5

𝑔(5) = ℎ(5) = 1

ℎ 𝑥 = 5

𝑔′(5)

𝑏 𝑏(𝑥) = 2𝑥2𝑔(𝑥) 𝑏′(𝑥) 𝑏′(5)

(𝑐) Let 𝑤 be the function given by 𝑤(𝑥) =
3ℎ(𝑥) − 𝑥

2𝑥 + 1
. Write an expression for 𝑤′(𝑥). Find 𝑤′(5).

(d) Let 𝑀(𝑥) =
𝑑

𝑑𝑥
[∫ 𝑔(𝑡)

2𝑥

0

𝑑𝑡] . Write an expression for 𝑀′(𝑥). Find 𝑀′(2.5). 

(e) Let 𝑀(𝑥) =
𝑑

𝑑𝑥
[∫ 𝑔(𝑡)

2𝑥

0

𝑑𝑡] . It is known that 𝑐 = 2.5 satisfies the conclusion of the Mean Value

 Theorem applied to 𝑀(𝑥) on the interval 1 ≤ 𝑥 ≤ 4. Use 𝑀′(2.5) to find 𝑔(8) − 𝑔(2).

(f) The function 𝑔 satisfies 𝑔(𝑥) =

1
𝑥 + 5 cos (

5
𝜋𝑥)

3 − √𝑓(𝑥)
 for 𝑥 ≠ 5.  It is known that lim

𝑥→5
𝑔(𝑥)  can be 

 evaluated using L’Hospital’s Rule. Use lim
𝑥→5

𝑔(𝑥)  to find 𝑓(5) and 𝑓′(5). Show the work that leads to

 your answers. 

It is known that ℎ(𝑥) ≤ 𝑔(𝑥) for 4 < 𝑥 < 6. Let 𝑘 be a function satisfying ℎ(𝑥) ≤ 𝑘(𝑥) ≤ 𝑔(𝑥) for

  4 < 𝑥 < 6. Is 𝑘 continuous at 𝑥 = 5?  Justify your answer.



Sample Question 2 

Allotted time: 15 minutes (plus 5 minutes to submit) 

Let 𝑓 be the function defined by 𝑓(𝑥) = sin(𝜋𝑥) + ln(2 − 𝑥). 

Let 𝑔 be a twice differentiable function. The table above gives values of 𝑔 and its derivative 𝑔′ at selected 

values of 𝑥. 

Let ℎ be the function whose graph, consisting of five line segments, is shown in the figure above. 

(a) Find the slope of the line tangent to the graph of 𝑓 at 𝑥 = 1.

(b) Let 𝑘 be the function defined by 𝑘(𝑥) = ℎ(𝑓(𝑥) + 2).  Find 𝑘′(1).

−1

(c) Evaluate ∫ 𝑔′(𝑥)𝑑𝑥

−5

. 

(d) Rewrite lim
𝑛→∞

∑ (ℎ (−1 +
5𝑘

𝑛
))

5

𝑛

𝑛

𝑘=1

 as a definite integral in terms of ℎ(𝑥) with a lower bound of 𝑥 = −1. 

(e) What is the fewest number of horizontal tangents 𝑔(𝑥) has on the interval − 5 < 𝑥 < 0? Justify your answer.

 Evaluate the definite integral. 
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Homework (BC Test Takers) 
As usual, try the official FRQs without notes, then score yourself using the videos and scoring 
guides. Make corrections in a different color and then fill out the score report form. Email me 
more your work with corrections. I am also including a series of other worksheets. You need to 
choose at least ONE to do. If you do extra worksheets, I will count them as assignment replacers! 
In your email subject, please include “Extra Pages Included.” 
 
BC Calc 2019 #4 No Calc (BC ONLY) 
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BC Calc 2019 #5 No Calc (BC ONLY) 
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BC Calc 2019 #6 No Calc (BC) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



𝟐𝟎𝟐𝟎 𝐀𝐏 𝐂𝐚𝐥𝐜𝐮𝐥𝐮𝐬 𝐁𝐂: Practice Exam Question #1 

WEDNESDAY May 6th, 2020:  You will have 25 minutes to complete this problem plus 5 minutes to upload. 

 

 

 

 

 

 

𝟏.  The continuous function 𝑓 is defined on the closed interval − 2 ≤ 𝑥 ≤ 5 and consists of two line 

     segments and a quarter circle centered at the point (5, 3), as shown in the figure above.  The function 

     𝑔 is given by 𝑔(𝑥) = ∫ 𝑓(𝑡)𝑑𝑡
𝑥

−2

. 

 

     (a) Find the average rate of change of 𝑔 over the interval [−2, 5]. 

 

 

 

 

 

     (b) Find lim
𝑥→−1

𝑓(𝑥2) + 𝑥

𝑓′(𝑥) − 𝑥
. 

 

 

 

 

      

  

     (c) For − 2 < 𝑥 < 5, find all values of 𝑥 for which the graph of 𝑔 has a point of inflection.  Explain 

             your reasoning. 

 

 

 

 

 

     (d) Evaluate ∫ 𝑓′(6 − 2𝑥)𝑑𝑥
4

2

. 

 

 

 

 

 



 

 

  

 

     

 

 

 

 

 

 

 

 

A function ℎ has derivatives of all orders for all real numbers 𝑥.  A portion of the graph of ℎ is shown 

above, along with the line tangent to the graph of ℎ at 𝑥 = 0.  Selected derivatives of ℎ at 𝑥 = 0 are given 

in the table above.   Let 𝑅 be the region bounded by the graphs of ℎ, the line tangent to ℎ at 𝑥 = 0,  

and the line 𝑥 = 1, as shown in the figure above. 

 

     (e) Write the third degree Taylor polynomial for ℎ about 𝑥 = 0. 

 

 

 

 

 

 

     (f) Write, but do not evaluate, an integral expression that gives the volume of the solid generated  

           when R is rotated about the horizontal line 𝑦 = −2. 

 

 

 

 

 

     (g) Evaluate ∫
1

𝑥𝑝+1
𝑑𝑥

∞

1

, where 𝑝 > 0. 

 

 

 

𝑛 ℎ(𝑛)(0) 

2 3 

3 −
23

2
 

4 54 



𝟐𝟎𝟐𝟎 𝐀𝐏 𝐂𝐚𝐥𝐜𝐮𝐥𝐮𝐬 𝐁𝐂: Practice Exam Question #2 

MONDAY May 4th, 2020:  You will have 15 minutes to complete this problem plus 5 minutes to upload. 

𝑥 1 3 8 9 

𝑓(𝑥) 6 4 5 2 

𝑓′(𝑥) 2 −2 3 −1 

 

𝟐.  The function 𝑓 is twice differentiable with selected values given in the table above. 
 

     (a) Let 𝑔(𝑥) =
𝑥2

𝑓(𝑥)
.  Find 𝑔′(3). 

 

     (b) Use a left Riemann sum with the three subintervals indicated in the table above to approximate  

             the average value of 𝑓(𝑥) over the interval [1, 9]. 

 

      (c) Evaluate ∫ 𝑥𝑓′′(𝑥)𝑑𝑥
8

3

. 

 

      (d) Let 𝐻(𝑥) = ∫ 𝑓(𝑡)𝑑𝑡
𝑥2

1

.  Find 𝐻′(𝑥) and 𝐻′′(𝑥).  Explain why 𝐻 could not have a relative extremum  

             or a point of inflection at 𝑥 = 3.  

 

      (e) Let 𝑓(𝑎) =  ∑ 𝑎𝑟𝑛

∞

𝑛=0

 where 𝑎 and 𝑟 are constants and 5 ≤ 𝑎 ≤ 8.  Find the value of 𝑟 when 𝑎 = 8. 

 

 

 

 



𝟐𝟎𝟐𝟎 𝐀𝐏 𝐂𝐚𝐥𝐜𝐮𝐥𝐮𝐬 𝐁𝐂: Practice Exam Question #2B 

𝐓𝐇𝐔𝐑𝐒𝐃𝐀𝐘 𝐌𝐚𝐲 𝟕𝐭𝐡, 𝟐𝟎𝟐𝟎:  You will have 15 minutes to complete this problem plus 5 minutes to upload. 

 

 

 

 

 

 

 

 

𝟐.  The graph of 𝑓′, the derivative of the differentiable function 𝑓, consists of five linear segments and a 

      semi circle and is shown in the figure above.  The functions 𝑓 and  𝑓′ are defined on the closed interval 

      [−5, 10].  It is known that 𝑓(6) = −1. 
 

     (𝐚) Find the minimum value of 𝑓 on the closed interval − 5 ≤ 𝑥 ≤ 10.  Justify your answer. 

 

 

 

 

 

     (𝐛) Let 𝑔(𝑥) = sin(3 − 𝑓′(𝑥)) .  Find 𝑔′(6). 

 

 

 

 

 

 

 

     (𝐜) Let 𝑦 = ℎ(𝑥) be the particular solution to the differential equation 
𝑑𝑦

𝑑𝑥
=

𝑦 − 𝑓′(𝑥)

𝑥
  with ℎ(5) = 6. 

            Use Euler′s method, starting at 𝑥 = 5 with two steps of equal size, to approximate ℎ(3). 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

𝟐.  The graph of 𝑓′, the derivative of the differentiable function 𝑓, consists of five linear segments and a 

      semi circle and is shown in the figure above.  The functions 𝑓 and  𝑓′ are defined on the closed interval 

      [−5, 10].  It is known that 𝑓(6) = −1. 
 

 

 

      (𝐝) For 0 ≤ 𝑡 ≤ 10 seconds, a particle moves along a horizontal axis with velocity 𝑣, measured in  

            meters per second where 𝑣(𝑡) = 𝑓′(𝑡) and 𝑡 is measured in seconds.  Evaluate ∫ |𝑣(𝑡)|𝑑𝑡
10

0

.   

            Using correct units, explain the meaning of this value in the context of the problem. 

 

 

 

 

 

 

 

      (𝐞) Let 𝐾(𝑥) = 2𝑥 − ∫ 𝑓(𝑡)𝑑𝑡
𝑥

6

.  Write the third degree Taylor polynomial to 𝐾 about 𝑥 = 6. 

 

 

 

 



𝟓 𝐟𝐨𝐫 𝟓:  Calculus BC  Day 1 

 

 

 

 

 

 

The function 𝑓 is continuous on the interval [−2, 7] and consists of three line segments and a semi circle  

as shown in the figure above.   The function 𝑔 is defined by 𝑔(𝑥) = ∫ 𝑓(𝑡)𝑑𝑡
𝑥2

−2

. 

 

𝐁𝐂𝟏:  Let ℎ(𝑥) = 𝑓(5𝑥 − 9).  Find ℎ′(3). 

 

 

 

𝐁𝐂𝟐:  Evaluate ∫ [𝑓′(3 − 2𝑥) − 4]
0

−1

𝑑𝑥. 

 

 

 

𝐁𝐂𝟑:  Write the 2nd degree Taylor polynomial for 𝑔 about 𝑥 = 2. 

 

 

 

 

 

 

 

 

For 0 ≤ 𝑡 ≤ 6 seconds, people enter a school at the rate 𝑃(𝑡), measured in people per second.   

 

𝐁𝐂𝟒:  Approximate 𝑃′(5).  Using correct units, interpret the meaning of 𝑃′(5) in the context of the problem. 

 

 

𝐁𝐂𝟓:  Use a left Riemann sum with the three subintervals indicated by the table above to approximate 

           
1

6
∫ 𝑃(𝑡)𝑑𝑡.

6

0

  Using correct units, interpret the meaning of 
1

6
∫ 𝑃(𝑡)𝑑𝑡

6

0

 in the context of the problem. 

𝑡  

seconds 
0 1 4 6 

𝑃(𝑡)  

people per second 
8 3 5 10 



𝟓 𝐟𝐨𝐫 𝟓:  Calculus BC Day 2 

  

 

 

 

 

 

 

 

 

 

A portion of the graph of 𝑓′, the derivative of the twice differentiable function 𝑓, is shown in the figure 

above.  The areas of the regions bounded by the graph of 𝑓′and the 𝑥 axis are labeled.  It is known  

that 𝑓(1) = −2. 

 

The function 𝑔 is twice differentiable.  Selected values of 𝑔 and 𝑔′ are shown in the table above. 

 

 

𝐁𝐂𝟏:  Find all values of 𝑥 in the open interval − 3 < 𝑥 < 8 for which the graph of 𝑓 has horizontal  

            tangent line.  For each value of 𝑥, determine whether 𝑓 has a relateive minimum, relative maximum, 

            or neither a minimum nor a maximum at the 𝑥 value.  Justify your answers. 

 

 

𝐁𝐂𝟐:  Find the minimum value of 𝑓 on the closed interval [−3, 8].  Justify your answer.. 

 

 

 

𝐁𝐂𝟑:  Let ℎ(𝑥) =
𝑒𝑔(𝑥)

3𝑥
.  Find ℎ′(6). 

 

 

 

𝐁𝐂𝟒:  For 𝑡 ≥ 0, a particle moves along a straight path with velocity 𝑣(𝑡) = 𝑓′(𝑡).  Find the total 

            distance traveled by the particle from 𝑡 = 1 to 𝑡 = 8. 

 

 

𝐁𝐂𝟓:  Evaluate ∫ 𝑥𝑔′′(𝑥)𝑑𝑥
9

1

. 

 

𝑥 1 4 6 9 

𝑔(𝑥) 3 1 0 −1 

𝑔′(𝑥) 2 0 1 3 



𝟓 𝐟𝐨𝐫 𝟓:  Calculus BC  Day 3 

  

 

 

 

 

 

 

 

The function 𝑓 is defined and continuous for all 𝑥 ≥ −3 except at 𝑥 = 3. A portion of the graph of 𝑓, 

consisting of three linear pieces is shown in above.  For 𝑥 ≥ 7, 𝑓(𝑥) =
𝑎

𝑥3𝑝+2
 where 𝑎 and 𝑝 are constants. 

 

The function 𝑔 is differentiable for all values of 𝑥.  Selected values of 𝑔 and 𝑔′, the derivative of 𝑔, 

are given in the table above. 

 

 

𝐁𝐂𝟏:  Write an equation of the line tangent to 𝑔 at 𝑥 = 3.  Use this tangent line to approximate 𝑔(2). 

  

 

𝐁𝐂𝟐:  Evaluate lim
𝑥→−1

∫ 𝑓(𝑡)𝑑𝑡
𝑥2

−3

𝑥3 + 1
 

 

 

𝐁𝐂𝟑:  Let 𝑝(𝑥) = {
𝑓(𝑥)𝑔′(𝑥) 𝑥 < 3

4𝑓′(𝑥 − 3) 𝑥 ≥ 3
.  𝐼𝑠 𝑝(𝑥) continuous at 𝑥 = 3?   Why or why not? 

 

 

𝐁𝐂𝟒:  For 𝑥 ≥ 7, 𝑓(𝑥) > 0.  Let 𝑅 be the region bounded by the graphs of 𝑓(𝑥), the horizontal line 𝑦 = −3, 

            and the vertical lines 𝑥 = 7 and 𝑥 = 12.  The region 𝑅 is the base of a solid.  For this solid, each  

            cross section perpendicular to the 𝑥 axis is a square.  Write, but do not evaluate, an integral  

            expression for the volume of the solid. 

 

𝐁𝐂𝟓:  For 𝑥 ≥ 7, let 𝑏𝑛 = 𝑓(𝑛).  For what values of 𝑝 does ∑ 𝑏𝑛

∞

𝑛=7

 converge? 

 

𝑥 0 1 3 5 

𝑔(𝑥) 2 0 5 −1 

𝑔′(𝑥) 7 4 −2 3 


