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34. 
∫

𝑥

2𝑥2 + 3
𝑑𝑥 = ∫

1

2𝑥2 + 3
𝑥 𝑑𝑥 = ∫

1

𝑢

𝑑𝑢

4
=

1

4
∫

1

𝑢
𝑑𝑢 =

1

4
ln|𝑢| + 𝐶 = 

Let 𝑢 = 2𝑥2  +  3 

    𝑑𝑢 = 4𝑥𝑑𝑥 

 
=

1

4
ln(2𝑥2  +  3) + 𝐶.     

𝑑𝑢

4
= 𝑥𝑑𝑥 

 

 Remark:  The absolute value bars can be replaced by parentheses since  

 2𝑥2  +  3 is greater than zero for all x.  

 
Check:  [

1

4
ln(2𝑥2  +  3) + 𝐶]

′

=
1

4
⋅

4𝑥

2𝑥2 + 3
= 𝑥

2𝑥2 + 3
  .   

 

 

 

35. 
∫

𝑥2

2
5

𝑥3 − 3
𝑑𝑥 = ∫

1
2
5

𝑥3 − 3
𝑥2𝑑𝑥 = ∫

1

𝑢

5

6
𝑑𝑢 =

5

6
∫

1

𝑢
𝑑𝑢 =

5

6
ln|𝑢| + 𝐶 = 

Let 𝑢 = 2

5
𝑥3  −  3 

    𝑑𝑢 = 6

5
𝑥2𝑑𝑥 

 
=

5

6
ln |

2

5
𝑥3  −  3| + 𝐶. 

     5

6
𝑑𝑢 = 𝑥2𝑑𝑥 

 

 
Check:  [

5

6
ln|2

5
𝑥3  −  3| + 𝐶]

′

=
5

6
⋅

6

5
𝑥2

2
5

𝑥3 − 3
=

5

6
⋅

6

5
⋅

𝑥2

2
5

𝑥3 − 3
= 𝑥2

2
5

𝑥3 − 3
  .   

 

 

 

36. 
∫ 𝑥 cos(3𝑥2) 𝑑𝑥 = ∫ cos(3𝑥2)𝑥 𝑑𝑥 = ∫ cos(𝑢)

𝑑𝑢

6
=

1

6
∫ cos(𝑢) 𝑑𝑢 = 

Let 𝑢 = 3𝑥2 

    𝑑𝑢 = 6𝑥𝑑𝑥 

 
=

1

6
sin(𝑢) + 𝐶 =

1

6
sin(3𝑥2) + 𝐶.     

𝑑𝑢

6
= 𝑥𝑑𝑥 

 

 
Check:  [

1

6
sin(3𝑥2) + 𝐶]

′

=
1

6
cos(3𝑥2) ⋅ 6𝑥 = 𝑥 cos(3𝑥2) .   

 

 

  



37. 
∫ 𝑥2sin (

2

3
𝑥3 − 5) 𝑑𝑥 = ∫ sin (

2

3
𝑥3 − 5) 𝑥2 𝑑𝑥 = ∫ sin(𝑢)

𝑑𝑢

2
= 

Let 𝑢 = 2

3
𝑥3 − 5 

    𝑑𝑢 = 2𝑥2𝑑𝑥 
 

=
1

2
∫ sin(𝑢) 𝑑𝑢 =

1

2
⋅ [− cos(𝑢)] + 𝐶 = −

1

2
cos(𝑢) + 𝐶 =     

𝑑𝑢

2
= 𝑥2𝑑𝑥 

 

 
= −

1

2
cos (

2

3
𝑥3 − 5) + 𝐶. 

 

 
Check:  [−

1

2
cos(2

3
𝑥3 − 5) + 𝐶]

′

=
1

2
sin(2

3
𝑥3 − 5) ⋅ 2𝑥2 = 

 

 = 𝑥2sin (
2

3
𝑥3 − 5) .    

 

 

38. 
∫

𝑥 − 2

(𝑥2 − 4𝑥 + 3)3
𝑑𝑥 = ∫

1

(𝑥2 − 4𝑥 + 3)3
(𝑥 − 2) 𝑑𝑥 = 

Let 𝑢 = 𝑥2 − 4𝑥 + 3 

    𝑑𝑢 = (2𝑥 − 4)𝑑𝑥 

 
= ∫

1

𝑢3

𝑑𝑢

2
=

1

2
∫

1

𝑢3
𝑑𝑢 =

1

2
∫ 𝑢−3 𝑑𝑢 =

1

2
⋅

−1

2
𝑢−2 + 𝐶 = 

    𝑑𝑢 = 2(𝑥 − 2)𝑑𝑥 

   
𝑑𝑢

2
= (𝑥 − 2)𝑑𝑥 

 
=

−1

4
𝑢−2 + 𝐶 =

−1

4
(𝑥2 − 4𝑥 + 3)−2 + 𝐶. 

 

 
Check:  [

−1

4
(𝑥2 − 4𝑥 + 3)−2 + 𝐶]

′

=
1

2
(𝑥2 − 4𝑥 + 3)−3(2𝑥 − 4) = 

 

 
=

1

2
(𝑥2 − 4𝑥 + 3)−32(𝑥 − 2) = (𝑥2 − 4𝑥 + 3)−3(𝑥 − 2) = 

 

 =
𝑥−2

(𝑥2−4𝑥+3)3 .    

 

 

39. 
∫ 𝑒𝑥2

𝑥 𝑑𝑥 = ∫ 𝑒𝑢
𝑑𝑢

2
=

1

2
∫ 𝑒𝑢 𝑑𝑢 =

1

2
𝑒𝑢 + 𝐶 =

1

2
𝑒𝑥2

+ 𝐶. 
Let 𝑢 = 𝑥2 

    𝑑𝑢 = 2𝑥𝑑𝑥 

 
Check:  [

1

2
𝑒𝑥2

+ 𝐶]
′

=
1

2
𝑒𝑥2

2𝑥 = 𝑒𝑥2
𝑥.       

𝑑𝑢

2
= 𝑥𝑑𝑥 

 

 

 

40. 
∫(𝑥3 + 3𝑥)2(𝑥2 + 1) 𝑑𝑥 = ∫ 𝑢2

𝑑𝑢

3
=

1

3
∫ 𝑢2 𝑑𝑢 =

1

3
⋅

1

3
𝑢3 + 𝐶 = 

Let 𝑢 = 𝑥3 + 3𝑥 

    𝑑𝑢 = (3𝑥2 + 3)𝑑𝑥 

 
=

1

9
𝑢3 + 𝐶 =

1

9
(𝑥3 + 3𝑥)3 + 𝐶. 

    𝑑𝑢 = 3(𝑥2 + 1)𝑑𝑥 

     
𝑑𝑢

3
= (𝑥2 + 1)𝑑𝑥 

 
Check:  [

1

9
(𝑥3 + 3𝑥)3 + 𝐶]

′

=
3

9
(𝑥3 + 3𝑥)2(3𝑥2 + 3) = 

 

 
=

1

3
(𝑥3 + 3𝑥)2(3𝑥2 + 3) =

1

3
(𝑥3 + 3𝑥)23(𝑥2 + 1) 

 

 = (𝑥3 + 3𝑥)2(𝑥2 + 1).    

 

 

 

 

 

 
 “Only he who never plays, never loses.” 

Written and published every Saturday by Richard Shedenhelm    WeeklyRigor@gmail.com 


