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RECAP:    

 

Fundamental Theorem of Calculus Part II:   

 

∫ 𝑓(𝑥)𝑑𝑥 = 𝐹(𝑏) −
𝑏

𝑎
𝐹(𝑎)  

 

 Where F is the antiderivative of f  

 

a and b are both constants and 𝑎 ≤ 𝑏 

 

 

i.e ∫ 𝑠𝑒𝑐2𝑥 𝑑𝑥 = 𝑡𝑎𝑛
𝜋

4

𝜋

4
0

− 𝑡𝑎𝑛0 = 1 − 0 = 1 

 

 

 

 

Fundamental Theorem of Calculus Part I:   

 

Let 𝑦 = ∫ 𝑓(𝑡)𝑑𝑡, 𝑊ℎ𝑒𝑟𝑒 𝑢 𝑖𝑠 𝑎 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑥
𝑢

𝑎
 

 

Then 𝑦 = 𝐹(𝑢) − 𝐹(𝑎) 

 
𝑑𝑦

𝑑𝑥
= 𝑦′ =

𝑑

𝑑𝑥
(𝐹(𝑢) − 𝐹(𝑎)) =  𝐹′(𝑢) ∙ 𝑢′ = 𝑓(𝑢) ∙ 𝑢′ 

 

 

i.e.   
𝑑

𝑑𝑥
∫ √tan 𝑡 𝑑𝑡

5𝑥2

3
= 10𝑥√𝑡𝑎𝑛(5𝑥2) 

 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 

1.  Evaluate:    

 

 

A.    ∫
3

𝑥2
𝑑𝑥 =

4

3
     B.   ∫ 𝑠𝑒𝑐𝑥𝑡𝑎𝑛𝑥 𝑑𝑥 =

𝜋

3
0

 

 



2.  For each problem, find 'y . 

 

 

A.  2

6

( ) 2sec

x

y x tdt




      B.  

3

6

( ) 2sec tan

x

y x t tdt




   

 

 

 

 

 

 

 

 

 

 

 

3.   The following is a graph of '( )f x .  Let

3

17

( ) '( ) 
x

g x f t dt .  Find '(0.5)g .  

  

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4.  Let h be the continuous function defined by 
0

( ) ( )

x

h x f t dt  .  The graph of ( )f x  is given below.   

a) Find  1f and  4f . 

 

 

 

 

b) Is  2h  positive or negative?  

 

 

 

c) Is  5h  positive or negative?   

 

d) Make sign charts for  'h x  and  ''h x . 

 

 

 

 

 

 

 

e) Find any x values where  h x  has a relative maximum.  Justify your answer. 

 

 

 

 

f) Find the interval(s) where  h x  is decreasing.  Justify your answer.  

 

 

 

g) Find all x values of inflection points of  h x .     

 

 

 

h) Find the interval(s) where  h x  is concave up.  Justify your answer.  

 



5.  Let 
0

( ) ( )

t

s t f x dx   be the position (feet)  of a particle moving along a coordinate axis.  

The graph of ( )f t is given  

where t = time in seconds.   

 

 

a. Find 𝑠′(𝑡) and state what it represents 

in context of the problem. 

 

 

 

 

b.  When is the particle moving to the 

right, left, and stopped? Justify your answer.  

 

 

 

 

c.  when will the graph of 𝑠(𝑡) have a relative maximum on the interval [0,10]?  Justify 

your answer. 

 

 

 

 

d.  What is the particle’s position at t = 7 seconds? 

 

 

 

 

e.   When is the particle moving toward the origin? 

 

 

 

 

f.  Is the particle speeding up, slowing down, or neither at t = 4 seconds.  Justify your 

answer. 

 

 

 



 


