
Keeper 6.4 Virtual Problems – The Fundamental Theorem of Calculus Day 1 

Find the value of the definite integral.  Show your algebraic work.  

1. ∫ 𝑡2 − 𝑡 𝑑𝑡
1

−1
  

 
 
 
 
 
 
 
 
 
 
 
 

2. ∫
3

𝑥2
− 1 𝑑𝑥

2

1
  

3. ∫
(𝑢−2)

√𝑢
 𝑑𝑢 

4

1
  4. ∫ (𝑥 −

1

𝑥2)  𝑑𝑥
−1

−2
  

5. ∫ (1 + sin 𝑥)𝑑𝑥
𝜋

0
  6. ∫ (3𝑥2 + 5𝑥 − 4)𝑑𝑥 

3

1
  

 

 

 



 

 

Pictured below is the graph of a function 𝑓.  Find the values of each of the following definite 

integrals.  If a value does not exist, explain why.  

 

7. ∫ 𝑓(𝑥)𝑑𝑥
2

−4
  8. ∫ 𝑓(𝑥)𝑑𝑥

3

0
  9. ∫ 𝑓(𝑥)𝑑𝑥

1

−1
  

 
 
 
 
 
 
 
 

10. ∫ 𝑓′(𝑥)𝑑𝑥
0

−4
  11. ∫ 𝑓′(𝑥)𝑑𝑥

1

−1
  12. ∫ 𝑓′(𝑥)𝑑𝑥

3

1
  

 

 

 

 

 

 

 

 



Keeper 6.4 Virtual Problems – The Fundamental Theorem of Calculus Day 2 

Given ∫ 𝑓(𝑥)𝑑𝑥 = 10
6

2
 and ∫ 𝑔(𝑥)𝑑𝑥

6

2
= −2, find the values of each of the following definite 

integrals, if possible, by rewriting the given integral using integral properties. 

1. ∫ [𝑓(𝑥) + 𝑔(𝑥)]𝑑𝑥
6

2
  2. ∫ [2𝑓(𝑥) − 3𝑔(𝑥)]𝑑𝑥

6

2
  

 
 
 
 
 
 
 
 
 

3. ∫ 6𝑔(𝑥)𝑑𝑥
2

6
  4. ∫ [

𝑔(𝑥)

2𝑓(𝑥)
] 𝑑𝑥

6

2
   

 
 
 
 
 
 
 

 

Given ∫ 𝑓(𝑥)𝑑𝑥
4

2
= −6 and ∫ 𝑔(𝑥)𝑑𝑥

4

2
= 4, find the values of each of the following definite 

integrals.  Rewrite the given integral using integral properties, then find the value.  

5. ∫ [𝑓(𝑥) + 4]𝑑𝑥
4

−2
  6. ∫ [3𝑔(𝑥) + 𝑥]

4

2
  

 
 
 
 
 
 
 
 

7. ∫ [
1

2
𝑓(𝑥) + 3𝑥2] 𝑑𝑥

4

−2
  

 



Use Part 1 of the Fundamental Theorem of Calculus to find the derivative of the following 

functions: 

8. 𝑔(𝑥) = ∫ (2 + 𝑡4)5𝑑𝑡
𝑥

1
  9. 𝑦(𝑥) = ∫ sin3 𝑡 𝑑𝑡

0
1

𝑥2
  

 
 
 
 
 
 
 

10. 𝐹(𝑥) = ∫ cos(𝑡5)  𝑑𝑡
4

𝑥
   11. 𝐺(𝑥) = ∫ √𝑡 ⋅ sin(𝑡)

𝑥2

√𝑥
 𝑑𝑡  

 
 
 
 
 
 
 

12. ℎ(𝑥) = ∫ √1 + 𝑟33
 𝑑𝑟

𝑥2

0
  13. 𝑓(𝑥) = ∫

1

𝑡3+1

𝑥

1
 𝑑𝑡  

 
 
 
 
 
 
 
 

14. 𝑝(𝑥) = ∫ ln 𝑡  𝑑𝑡
𝑒𝑥

1
  15. 𝑠(𝑥) = ∫ cos √𝑡  𝑑𝑡

1

𝑥
  

 
 
 
 
 
 
 

16. 𝑚(𝑥) = ∫ 𝑡 ⋅ sin 𝑡  𝑑𝑡
1+2𝑥

1−2𝑥
    

 


