
Section 5.1 

 

1)  ∫ 3𝑥2𝑑𝑥     

 

  

 

 

1st:  ∫ 𝑎𝑓(𝑥)𝑑𝑥 = 𝑎 ∫ 𝑓(𝑥)𝑑𝑥  

 

 

 

 

 

2nd:  Power Rule:  ∫ 𝑥𝑛𝑑𝑥 =
1

𝑛+1
𝑥𝑛+1 + 𝐶   𝑝𝑟𝑜𝑣𝑖𝑑𝑒𝑑 𝑥 ≠ −1 

 

 

 

 

 

 

 

 

 

 

𝐴𝑛𝑠𝑤𝑒𝑟  𝑥3 + 𝐶   



3)  ∫
1

3
𝑥𝑑𝑥     

 

 

 

1st:  ∫ 𝑎𝑓(𝑥)𝑑𝑥 = 𝑎 ∫ 𝑓(𝑥)𝑑𝑥  

 

 

 

 

 

2nd:  Power Rule:  ∫ 𝑥𝑛𝑑𝑥 =
1

𝑛+1
𝑥𝑛+1 + 𝐶   𝑝𝑟𝑜𝑣𝑖𝑑𝑒𝑑 𝑥 ≠ −1 

 

 

 

 

 

 

Answer:    
1

6
𝑥2 + 𝐶   



5)  ∫ 2𝑑𝑥     

 

 

 

6)  ∫ 7𝑑𝑥  

 

 

1st:  Integral of a constant Rule:  ∫ 𝑎𝑑𝑥 =   𝑎𝑥 + 𝐶   (𝑎 𝑖𝑠 𝑎𝑛𝑦 𝑟𝑒𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟) 

 

 

 

 

 

 

 

 

 

 

 

Answer:  2𝑥 + 𝐶  

  



7)  ∫(6𝑥 + 5)𝑑𝑥    

 

 

1st:  

 ∫(𝑓(𝑥) + 𝑔(𝑥))𝑑𝑥 = ∫ 𝑓(𝑥)𝑑𝑥    + ∫ 𝑔(𝑥)𝑑𝑥  

 

∫(𝑓(𝑥) − 𝑔(𝑥))𝑑𝑥 = ∫ 𝑓(𝑥)𝑑𝑥   − ∫ 𝑔(𝑥)𝑑𝑥  

 

 

2nd:  ∫ 𝑎𝑓(𝑥)𝑑𝑥 = 𝑎 ∫ 𝑓(𝑥)𝑑𝑥  

 

 

3rd:    

Power Rule:  ∫ 𝑥𝑛𝑑𝑥 =
1

𝑛+1
𝑥𝑛+1 + 𝐶   𝑝𝑟𝑜𝑣𝑖𝑑𝑒𝑑 𝑥 ≠ −1 

 

Integral of a constant Rule:  ∫ 𝑎𝑑𝑥 =   𝑎𝑥 + 𝐶   (𝑎 𝑖𝑠 𝑎𝑛𝑦 𝑟𝑒𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟) 

 

 

 

 

 

Answer:  3𝑥2 + 5𝑥 + 𝐶   



9)  ∫
5

𝑥2 𝑑𝑥     

 

 

 

1st:  Rewrite with negative exponent 

 

 

 

 

2nd:  ∫ 𝑎𝑓(𝑥)𝑑𝑥 = 𝑎 ∫ 𝑓(𝑥)𝑑𝑥  

 

 

 

 

3rd:  Power Rule:  ∫ 𝑥𝑛𝑑𝑥 =
1

𝑛+1
𝑥𝑛+1 + 𝐶   𝑝𝑟𝑜𝑣𝑖𝑑𝑒𝑑 𝑥 ≠ −1 

 

 

 

4th:  rewrite with positive exponent 

 

 

 

Answer:  −
5

𝑥
+ 𝐶   



11)  ∫
3

𝑥4 𝑑𝑥     

 

 

1st:  Rewrite with negative exponent 

 

 

 

 

2nd:  ∫ 𝑎𝑓(𝑥)𝑑𝑥 = 𝑎 ∫ 𝑓(𝑥)𝑑𝑥  

 

 

 

 

3rd:  Power Rule:  ∫ 𝑥𝑛𝑑𝑥 =
1

𝑛+1
𝑥𝑛+1 + 𝐶   𝑝𝑟𝑜𝑣𝑖𝑑𝑒𝑑 𝑥 ≠ −1 

 

 

 

4th:  rewrite with positive exponent 

 

 

 

 

 

Answer:  −
1

𝑥3 + 𝐶   



13)  ∫ 2𝑥(𝑥2 + 3)𝑑𝑥      

 

 

1st:  Rewrite by clearing parenthesis 

 

2nd:  

 ∫(𝑓(𝑥) + 𝑔(𝑥))𝑑𝑥 = ∫ 𝑓(𝑥)𝑑𝑥    + ∫ 𝑔(𝑥)𝑑𝑥  

 

∫(𝑓(𝑥) − 𝑔(𝑥))𝑑𝑥 = ∫ 𝑓(𝑥)𝑑𝑥   − ∫ 𝑔(𝑥)𝑑𝑥  

 

 

3rd:  ∫ 𝑎𝑓(𝑥)𝑑𝑥 = 𝑎 ∫ 𝑓(𝑥)𝑑𝑥  

 

 

4th :    

Power Rule:  ∫ 𝑥𝑛𝑑𝑥 =
1

𝑛+1
𝑥𝑛+1 + 𝐶   𝑝𝑟𝑜𝑣𝑖𝑑𝑒𝑑 𝑥 ≠ −1 

 

 

 

Answer:  
1

2
𝑥4 + 3𝑥2 + 𝐶  

 

  



15)  ∫(3𝑥 + 4)2𝑑𝑥    

 

 

1st:  Rewrite as a FOIL problem and simplify 

 

2nd:  

 ∫(𝑓(𝑥) + 𝑔(𝑥))𝑑𝑥 = ∫ 𝑓(𝑥)𝑑𝑥    + ∫ 𝑔(𝑥)𝑑𝑥  

 

 

3rd:  ∫ 𝑎𝑓(𝑥)𝑑𝑥 = 𝑎 ∫ 𝑓(𝑥)𝑑𝑥  

 

 

4th :    

Power Rule:  ∫ 𝑥𝑛𝑑𝑥 =
1

𝑛+1
𝑥𝑛+1 + 𝐶   𝑝𝑟𝑜𝑣𝑖𝑑𝑒𝑑 𝑥 ≠ −1 

Integral of a constant Rule:  ∫ 𝑎𝑑𝑥 =   𝑎𝑥 + 𝐶   (𝑎 𝑖𝑠 𝑎𝑛𝑦 𝑟𝑒𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟) 

 

 

 

 

 

 

𝐴𝑛𝑠𝑤𝑒𝑟:  3𝑥3 + 12𝑥2 + 16𝑥 + 𝐶   



17)  ∫(𝑥 + 1) (𝑥 − 4)𝑑𝑥   

 

1st:  Rewrite as a FOIL problem and simplify 

 

2nd:  

 ∫(𝑓(𝑥) + 𝑔(𝑥))𝑑𝑥 = ∫ 𝑓(𝑥)𝑑𝑥    + ∫ 𝑔(𝑥)𝑑𝑥  

∫(𝑓(𝑥) − 𝑔(𝑥))𝑑𝑥 = ∫ 𝑓(𝑥)𝑑𝑥   − ∫ 𝑔(𝑥)𝑑𝑥  

 

3rd:  ∫ 𝑎𝑓(𝑥)𝑑𝑥 = 𝑎 ∫ 𝑓(𝑥)𝑑𝑥  

 

 

4th :    

Power Rule:  ∫ 𝑥𝑛𝑑𝑥 =
1

𝑛+1
𝑥𝑛+1 + 𝐶   𝑝𝑟𝑜𝑣𝑖𝑑𝑒𝑑 𝑥 ≠ −1 

Integral of a constant Rule:  ∫ 𝑎𝑑𝑥 =   𝑎𝑥 + 𝐶   (𝑎 𝑖𝑠 𝑎𝑛𝑦 𝑟𝑒𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟) 

 

 

 

 

 

 

 

Answer: 
1

3
𝑥3 −

3

2
𝑥2 − 4𝑥 + 𝐶   



19)  ∫
3𝑥2+2𝑥

𝑥
𝑑𝑥     

 

 

1st :  Create two fractions reduce / rewrite 

 

2nd:  

 ∫(𝑓(𝑥) + 𝑔(𝑥))𝑑𝑥 = ∫ 𝑓(𝑥)𝑑𝑥    + ∫ 𝑔(𝑥)𝑑𝑥  

 

3rd:  ∫ 𝑎𝑓(𝑥)𝑑𝑥 = 𝑎 ∫ 𝑓(𝑥)𝑑𝑥  

 

 

4th :    

Power Rule:  ∫ 𝑥𝑛𝑑𝑥 =
1

𝑛+1
𝑥𝑛+1 + 𝐶   𝑝𝑟𝑜𝑣𝑖𝑑𝑒𝑑 𝑥 ≠ −1 

Integral of a constant Rule:  ∫ 𝑎𝑑𝑥 =   𝑎𝑥 + 𝐶   (𝑎 𝑖𝑠 𝑎𝑛𝑦 𝑟𝑒𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟) 

 

 

 

 

Answer:  
3

2
𝑥2 + 2𝑥 + 𝐶   

 

 

  



21)  ∫ 3𝑒𝑥𝑑𝑥     

 

  

 

1st:  ∫ 𝑎𝑓(𝑥)𝑑𝑥 = 𝑎 ∫ 𝑓(𝑥)𝑑𝑥  

 

 

 

2nd:  "𝑒" Rule  ∫ 𝑒𝑥𝑑𝑥  = 𝑒𝑥 + 𝐶 

 

 

 

 

 

 

 

 

Answer:  3𝑒𝑥 + 𝐶   



23)  ∫ −
1

2
𝑒𝑥𝑑𝑥     

 

  

 

1st:  ∫ 𝑎𝑓(𝑥)𝑑𝑥 = 𝑎 ∫ 𝑓(𝑥)𝑑𝑥  

 

 

 

2nd:  "𝑒" Rule  ∫ 𝑒𝑥𝑑𝑥  = 𝑒𝑥 + 𝐶 

 

 

 

 

 

𝑎𝑛𝑠𝑤𝑒𝑟: −
1

2
𝑒𝑥 + 𝐶  



25)  ∫
7

𝑥
𝑑𝑥     

 

 

1st:  Rewrite with −1 exponent 

 

 

 

2nd:  ∫ 𝑎𝑓(𝑥)𝑑𝑥 = 𝑎 ∫ 𝑓(𝑥)𝑑𝑥  

 

 

 

3rd:  "ln"  Rule:   {
∫ 𝑥−1𝑑𝑥 = ln|𝑥| + 𝐶

∫
1

𝑥
𝑑𝑥 = ln|𝑥| + 𝐶

  

 

 

 

 

 

 

 

Answer:  7𝑙𝑛|𝑥| + 𝐶   



27)  ∫
−4

𝑥
𝑑𝑥     

 

 

1st:  Rewrite with −1 exponent 

 

 

 

2nd:  ∫ 𝑎𝑓(𝑥)𝑑𝑥 = 𝑎 ∫ 𝑓(𝑥)𝑑𝑥  

 

 

 

3rd:  "ln"  Rule:   {
∫ 𝑥−1𝑑𝑥 = ln|𝑥| + 𝐶

∫
1

𝑥
𝑑𝑥 = ln|𝑥| + 𝐶

  

 

 

 

 

 

 

 

 

𝑎𝑛𝑠𝑤𝑒𝑟: − 4𝑙𝑛|𝑥| + 𝐶   



29)  ∫ 3𝑥−1𝑑𝑥     

 

 

1st :  ∫ 𝑎𝑓(𝑥)𝑑𝑥 = 𝑎 ∫ 𝑓(𝑥)𝑑𝑥  

 

 

 

2nd :  "ln"  Rule:   {
∫ 𝑥−1𝑑𝑥 = ln|𝑥| + 𝐶

∫
1

𝑥
𝑑𝑥 = ln|𝑥| + 𝐶

  

 

 

 

 

 

 

 

Answer:  3𝑙𝑛|𝑥| + 𝐶   



31)  ∫
3

5
𝑥−1𝑑𝑥     

 

 

1st :  ∫ 𝑎𝑓(𝑥)𝑑𝑥 = 𝑎 ∫ 𝑓(𝑥)𝑑𝑥  

 

 

 

2nd :  "ln"  Rule:   {
∫ 𝑥−1𝑑𝑥 = ln|𝑥| + 𝐶

∫
1

𝑥
𝑑𝑥 = ln|𝑥| + 𝐶

  

 

 

 

 

 

 

 

Answer:  
3

5
𝑙𝑛|𝑥| + 𝐶 

 


