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9 Review – The 2nd Fundamental Theorem of Calculus 
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 9. 
 

9.1 The 2nd FTC 
 

Second Fundamental Theorem of Calculus 

If 𝐹ሺ𝑥ሻ ൌ ׬ 𝑓ሺ𝑡ሻ
௫

௔ 𝑑𝑡, where 𝑎 is constant and 𝑓 is a continuous function, then 

𝑭ᇱሺ𝒙ሻ ൌ 𝒇ሺ𝒙ሻ 
If 𝐹ሺ𝑥ሻ ൌ ׬ 𝑓ሺ𝑡ሻ

௚ሺ௫ሻ
௔ 𝑑𝑡, where 𝑎 is constant, 𝑓 is a continuous function, and 𝑔 is a differentiable 

function, then 

𝑭ᇱሺ𝒙ሻ ൌ 𝒇ሺ𝒈ሺ𝒙ሻሻ ∙ 𝒈ᇱሺ𝒙ሻ 
 
Find 𝑭ᇱሺ𝒙ሻ. 

1.  𝐹ሺ𝑥ሻ ൌ ׬ 𝑡ଶୱ୧୬ ௫
଴ 𝑑𝑡  

 
 
 
 
 
 
 
 
 

2.  𝐹ሺ𝑥ሻ ൌ ׬ ln 𝑡
ଵ

ଷ௫ 𝑑𝑡  
  
 

3.  𝐹ሺ𝑥ሻ ൌ ׬ 𝑓ሺ𝑡ሻ଻௫
ିସ 𝑑𝑡  

 
4.  𝐹ሺ𝑥ሻ ൌ ׬ ሺ3𝑡 െ 8ሻ௫ା଼

௫మ 𝑑𝑡  
 

5.  Let 𝑓ሺ𝑥ሻ ൌ ׬ ℎሺ𝑡ሻ௫
௔ 𝑑𝑡, where ℎ has the graph shown below.  Which of the following could be the graph of 𝑓?  

 
(A) 

 

(B) 

 

(C) 

 

(D) 

 

(E) 

 
 

6.  If 𝑓ሺ𝑥ሻ ൌ ׬ √1 ൅ 𝑡ଶୱ୧୬ ௫
ଶ 𝑑𝑡, where 𝑓ᇱሺ𝑥ሻ ൌ  

 
 
 

(A) 

 ሺ1 ൅ 𝑥ଶሻ
య
మ 

(B) 

 cos 𝑥 ሺ1 ൅ sin 𝑥ሻ
భ
మ 

(C) 

 ሺ1 ൅ sinଶ 𝑥ሻ
భ
మ 

(D) 

 cos 𝑥 ሺ1 ൅ sinଶ 𝑥ሻ
భ
మ 

(E) 

 cos 𝑥 ሺ1 ൅ sinଶ 𝑥ሻ
య
మ 

 

Review



     

9.2 Trig Integrals 
 

Trig Integrals:   

න 𝐜𝐨𝐬 𝒙 𝒅𝒙 ൌ 𝐬𝐢𝐧 𝒙 න 𝐬𝐢𝐧 𝒙 𝒅𝒙 ൌ െ𝐜𝐨𝐬 𝒙  න 𝐬𝐞𝐜𝟐𝒙 𝒅𝒙 ൌ 𝐭𝐚𝐧 𝒙 

න െ𝐜𝐬𝐜 𝒙 𝐜𝐨𝐭 𝒙 𝒅𝒙 ൌ 𝐜𝐬𝐜 𝒙  න 𝐬𝐞𝐜 𝒙 𝐭𝐚𝐧 𝒙 𝒅𝒙 ൌ 𝐬𝐞𝐜 𝒙  න 𝐜𝐬𝐜𝟐𝒙 𝒅𝒙 ൌ െ 𝐜𝐨𝐭 𝒙 

 

Inverse Trig Derivatives: 

 
ௗ

ௗ௫
sinିଵሺ𝑢ሻ ൌ

ଵ

√ଵି௫మ   
ௗ

ௗ௫
secିଵሺ𝑢ሻ ൌ

ଵ

|௫|√௫మିଵ
   

ௗ

ௗ௫
tanିଵሺ𝑢ሻ ൌ

ଵ

௫మାଵ
 

 

 
For 12-15, evaluate each definite integral, indefinite integral, or derivative. 
ሺcos׬ .7 𝑥 ൅ sec 𝑥 tan 𝑥ሻ 𝑑𝑥 
 
 
 
 
 
 

׬ .8 secଶ 𝑥
గ

ଷൗ
గ

ସൗ
𝑑𝑥 

 

9.  
ௗ

ௗ௫
sin 2𝑥 

 
 
 
 

׬  .10
ଶ

√ଵିସ௫మ 𝑑𝑥 

 
 

 
׬  .11 cos 𝑡

௫
గ/ଶ 𝑑𝑡 ൌ  

 
 
 
 

(A)   െ sin 𝑥 (B)  െ sin 𝑥 െ 1 (C) sin 𝑥 ൅ 1 (D) sin 𝑥 െ 1 (E) 1 െ sin 𝑥 
 
 
 

 

12.  If the function 𝑓 is defined by 𝑓ሺ𝑥ሻ ൌ ׬ െ sin 𝑡ଶ௫
଴ 𝑑𝑡 on the closed interval െ1 ൑ 𝑥 ൑ 3, then 𝑓 has a local 

maximum at 𝑥 ൌ  
 
 
 
 

(A)   െ1.084 (B)  0 (C) 1.772 (D) 2.171 (E) 2.507 
 
 



     

9.3 Average Value 
 

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

𝒇ሺ𝒃ሻ െ 𝒇ሺ𝒂ሻ
𝒃 െ 𝒂

  𝒇ᇱሺ𝒄ሻ ൌ
𝒇ሺ𝒃ሻ െ 𝒇ሺ𝒂ሻ

𝒃 െ 𝒂
 

𝟏
𝒃 െ 𝒂

න 𝒇ሺ𝒙ሻ
𝒃

𝒂
𝒅𝒙 

 
 

Find the average value of each function on the given interval.   
13.  𝑓ሺ𝑥ሻ ൌ 𝑥ଷ on ሾ1, 2ሿ   
 
 
 
 
 
 
 
 
 
 

14.  𝑓ሺ𝑥ሻ ൌ
ଵ

௫
 on ሾ1, 𝑒ሿ   

 

 

15.  The average value of the function 𝑓ሺ𝑥ሻ ൌ ሺ𝑥 െ 1ሻଶ on the interval from 𝑥 ൌ 1 to 𝑥 ൌ 5 is   
 
 
 

(A)   െ
ଵ଺

ଷ
 (B)  

ଵ଺

ଷ
 (C) 

଺ସ

ଷ
 (D) 

଺଺

ଷ
 (E) 

ଶହ଺

ଷ
 

 
 
 

 

 

16.  The average value of 𝑓ሺ𝑥ሻ ൌ 𝑒ସ௫మ
 on the interval ቂെ

ଵ

ସ
,

ଵ

ସ
ቃ is 

 
 
 

(A)   0.272 (B)  0.545 (C) 1.090 (D) 2.180 (E) 4.360 
 
 
 

9.4 Net Change 
 

න rate of change ൌ net change 

න velocity ൌ displacement න|velocity| ൌ total distance 

 

 



     
17.   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 3 seconds?  Show the set up AND your 

work. 
 

 
 
 

 

18.  If 𝑓ᇱሺ𝑥ሻ ൌ െ cos 𝑥 and 𝑓ሺ𝜋/4ሻ ൌ െ1.  What is the value of 𝑓 ቀగ

ଶ
ቁ? 

 
 
 
 
 
 
19.  Find the distance traveled (to three decimal places) from 𝑡 ൌ 1 to 𝑡 ൌ 5 seconds, for a particle whose velocity 

is given by 𝑣ሺ𝑡ሻ ൌ 𝑡 ൅ ln 𝑡. 
 
 
 
 

(A)   6.000 (B)  1.609 (C) 16.047 (D) 0.800 (E) 148.413 
 
 
 
20.  A car’s velocity is shown on the graph above.  Which of the following gives the total distance traveled from 

𝑡 ൌ 0 to 𝑡 ൌ 16 (in kilometers)?  

 
(A)   360 (B)  390 (C) 780 (D) 1000 (E) 1360 

 
 
 
 


