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AP Exams are standardized exams designed to measure how well you’ve mastered the content and 

skills of a specific AP course. Most AP courses have an end-of-year paper-and-pencil exam, but a few 

courses have different ways to assess what you’ve learned. 

 

 

Advanced Placement Calculus (also known as AP Calculus) is a set of two distinct Advanced 

Placement calculus courses and exams offered by College Board. AP Calculus AB covers limits, 

derivatives, and integrals. AP Calculus BC covers all AP Calculus AB topics plus additional topics 

(including more integration techniques such as integration by parts, Taylor series, parametric 

equations, polar coordinate functions, and curve interpolations). 

 

 

 

 

 

 

 

 
Multiple-Choice, 
Section I Part A 

Multiple-Choice, 
Section I Part B 

Free-Response, 
Section II Part A 

Free-Response, 
Section II Part B 

# of Questions 30 15 2 4 

Time Allowed 60 minutes 45 minutes 30 minutes 
60 

minutes 

Calculator Use No Yes Yes No 

 

https://en.wikipedia.org/wiki/Advanced_Placement
https://en.wikipedia.org/wiki/Advanced_Placement
https://en.wikipedia.org/wiki/Calculus
https://en.wikipedia.org/wiki/College_Board
https://en.wikipedia.org/wiki/Integrals
https://en.wikipedia.org/wiki/Integration_by_parts
https://en.wikipedia.org/wiki/Taylor_series
https://en.wikipedia.org/wiki/Parametric_equation
https://en.wikipedia.org/wiki/Parametric_equation
https://en.wikipedia.org/wiki/Polar_coordinate
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Because the rate of change , at t=0 the tank was 800 gallon , at t=20 how much water ?   

p1800+ruq30j1-
LG-.16f$kN0B20l 

Note: f(x) is concave down when f’’(x) is negative.  
𝑓^′′ (𝑥) = 𝑒^((𝑥^4 − 2𝑥^2 + 1) ) (4𝑥^3 − 4𝑥) 

Or f’(x) slope is negative ( decreasing)  

Q.1. 

Q.2. 

Answer : (D) 1220 gallons 

Answer : (D) (-1.5,-1) and ( (0,1) 



Casio GAKUHAN – Education Department 
 

 

 

 

 

 

 

 

 

   

     

 

 

 

 

 

 

 

                                  

 

 

 

 

 

 

p5LGf^4$-2fs+1$-2,L+-
1.5,1.5L-llye 

Note: f(x) has local maximum when f’(x) changes from positive to negative. 

1- select Graph mode 2- write the function 3- draw the function  

4- G-Solve to see the roots  

p5NLsf^4$+1$+f^3$-3fl 

Q.3

. 

Answer : (D) (-1.5,-1) and ( (0,1) 
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Note: we need the point to write the equation by using  f’(x) = 10  
 find x then substitute to find y 

iry2LG2f$L.10kld 
p5LG2fllrw.80472ll 

 

hflb1N4$f 
ler0luyuer$$l
$l 

Q.4. 

Q.5. 

Answer : (E)   y=10x-3.05 

Answer : (c)  3.926 
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Note: local maximum is a point which  is the function goes increasing then 
decreasing  for f(x), and  the graph is positive then negative for f’(x) 

5f^3$-15f+7llyq$ 

3f^3$bLGfllq$ 

Q.6. 

Q.7. 

Answer : (B)   0.511 

Answer : (E)   4.797 
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Note: second derivative graph shows the concavity clearly at the root. 

p5f^5$ s+hfli
wwq1$fllyqNl 

rrjkfks+hf$Lzb4 

Q.8. 

Q.9. 

Answer : (B)   0.499 

Answer : (C)    
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Note: after sketching the graph we need to determine the intersection points to find the area and volume . 

2fs-8f+11lfs-4f+10l 

e0l10lNN0l10llu yy$ 

yueel$l 

1. Drawing the functions  

2. determine the intersection points  

3. Calculate the area   

Q.10. 

Answer : (6.928)    
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p5Ls16-jf-1ksl-
q1lleeduyueel$l 

Ls4-fsl0.5f+1llyueel$l 

Q.11. 

Q.12. 

Answer : (50.265)    

Answer : (2.828)    



Casio GAKUHAN – Education Department 
 

 

 

 

  

 

 

 

 

 

 

 

 

  

  

            

 

  

 

 

 

 

 

  

 

LGkf$-2,L+0,1L-ll++yq 

Note: the maximum local are exist when the curve increasing then decreasing 
for f(x) ,  and if the curve above x-axis then goes down x-axis for f’(x)  

Lsf^4$+1$+f^3$-3fll-yq$d 

Q.13. 

Q.14.  

Answer : (D) 2.961    

Answer : (C) 0.350    
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p5Ls4fslfb2l
leqduyueel$l 

p510f^4$+9fs+8f
liwqq1$fyqNlll 

Q.15. 

Q.16. 

Answer : (B) 2.829    

Answer : (B) 0.831    
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dBwqBwqhfsyq$$$ 

3f^3$bLGfllq$$ 

Q.17. 

Q.18. 

Answer : (A) 2.507  

Answer : (E) 4.797  
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p1irr3fbf^3$$$1B5l 

p53f^3$-2fs+6f-2ll 

Q.19. 

Q.20. 

Answer : (E) 
12

5
  

Answer : (E) Non of the above  
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p5LG-f$bfs$-
hflLe0l10lluyq$$$ 

Q.21. 

Answer : (D) Four ( intersection with x-axis) 



Casio GAKUHAN – Education Department 
 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph the two functions then for f(x) sketch the tangent line after that you 
can sketch parallel tangent line for g(x). 

p5Gjfs+1kl
f^5$+f^3ll 

e-5l5lNN-
5l5lll 

rw2llN!!!
!!!!!!!!!
!!!!!!!! 

.447ll 

Q.22. 

Answer : (C) 0.447 



Casio GAKUHAN – Education Department 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q.23. 

(a) During the interval the number of people are the integration 

of rate. 

p1irr44jfb100$k^3$j
1-fb300$k^7$$0B300l 

(b) The function r(t) is rate in and 0.7 us rate out and at t=0 

there are 20 people . 

ir20+r44jfb100$k^3$j1-
fb300$k^7$-0.7$0B300l 

Answer :  270 people  

Answer :  80 people  
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(c) At t=300 there are 80 people and for t >300 the r(t) =0 but 

the rate out r(t) = 0.7 ,we need first t with no people  

y80+rj0-.7k$3
00Bf$L.0kldv 

(d) Number of people is minimum so we need to find the critical points ( r(t) – 

0.7 =0 ) and make a table to compare the critical points. 

y44jfb100$k^3$j1-
fb300$k^7$-0.7L.0kld 

p744jfb100$k^3$j1b300$k^
7$-.7l20+iweorq1$0BflBBq
u0lN33.013lN166.574lN300l 

Answer :  t= 414.3 sec 

Answer :  Minimum people at t= 33 & maximum at t= 166.5 
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Q.24. 

(a) Acceleration a(t) =v’(t) 

p1irwb10h0.4f
sNfs-f+3$$3l 

(b) Position x= -5 at t=0 , x(t) = ∫ v(t) dt 

-5+irrb10h0.4fsNfs-
f+3$$0B3l 

Answer a = -2.118 

Answer x = -1.76 
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(c) Evaluations , the particle displacement from 0 to 3.5 is 2.844 , and the particle distance 

traveled is 3.737 

rb10h0.4fsNfs-
f+3$$0B3.5lriurqb10h0
.4fsNfs-f+3$$$0B3.5l 

(d) V1(t) = V2(t)  , V2(t)=2t-1 

iry2fL.b10h0.4
fsNfs-f+3$kld 

Answer : 3.737 

Answer: 2.844 

Answer : t =1.57 
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Q.25. 

(a) At t=0 , h=25 
𝑑𝑣

𝑑𝑡
=

1

3
× 𝜋 × 3ℎ2

𝑑ℎ

𝑑𝑡
 

(b) The absolute minimum must be a critical point for the endpoint. 

So we need to solve h’(t)=0 to get t = 6.26 ,  

and at t=0  h=25 . the minimum is 25 + the integration from 0 to 6.25  

1b3$Lzm3mj25skm
j2-b24LG0N0+4$kl 

Answer : 
𝑑𝑣

𝑑𝑡
= −2500𝜋 
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iry2-b24LG-
0.025fNf+4$L.0kld 

25+r2-b24LG-
0.025fNf+4$$0B6.26l 

Answer : h =16.34 


