
MATH 152  Section 24 Homework Answers 

1) Let  w =   and x ′ v = sin x . 
Then   and v′ w =1 = sin xdx∫ = −cos x . 

x sin xdx∫ = x ⋅ −cos x − 1⋅ −cos x( )dx∫ = −x cos x + cos xdx∫
= −x cos x + sin x + C

 

 
Let  w = x 2   and ′ v = cos x . 
Then ′ w = 2x  and v = cos xdx∫ = sin x . 

x 2 cos xdx∫ = x 2 ⋅ sin x − 2x ⋅ sin x( )dx∫ = x 2 sin x − 2 x sin xdx∫
= x 2 sin x − 2 −x cos x + sin x( )+ C = x 2 sin x + 2x cos x − 2sin x + C

 

 
3) Let  w = x 3   and ′ v = e−2x . 

Then ′ w = 3x 2 and v = e−2x dx∫ = − 1
2 e−2x . 

x 3e−2x dx∫ = x 3 ⋅ − 1
2 e−2x − 3x 2 ⋅ − 1

2 e−2x( )dx∫ = − 1
2 x 3e−2x + 3

2 x 2e−2x dx∫
= − 1

2 x 3e−2x + 3
2 − 1

2 x 2e−2x + − 1
2 e−2x x − − 1

2( )( )+ C

= − 1
2 x 3e−2x − 3

4 x 2e−2x − 3
4 xe−2x − 3

8 e−2x + C

= − 1
8 e−2x 4x 3 + 6x 2 + 6x + 3( )+ C

 

 
5) Let  w = ln x  and ′ v = x−1/ 2 . 

Then ′ w =
1
x

  and v = x−1/ 2 dx∫ =
1

1/2
x1/ 2 = 2x1/ 2 . 

x−1/ 2 ln xdx∫ = ln x ⋅ 2x1/ 2 −
1
x

⋅ 2x1/ 2⎛ 
⎝ 
⎜ 

⎞ 
⎠ 
⎟ dx∫ = 2 x ln x − 2 x−1/ 2 dx∫

= 2 x ln x − 2 ⋅ 2x1/ 2 + C = 2 x ln x − 4 x + C
 

 
7) Let  w = ln x  and ′ v = 2x + 3. 

Then ′ w =
1
x

  and v = 2x + 3( )dx∫ = x 2 + 3x . 

2x + 3( )ln xdx∫ = ln x ⋅ x 2 + 3x( )−
1
x

⋅ x 2 + 3x( )⎛ 
⎝ 
⎜ 

⎞ 
⎠ 
⎟ dx∫

= x 2 + 3x( )ln x − x + 3( )dx∫ = x 2 + 3x( )ln x − 1
2 x 2 + 3x( )+ C

= x 2 + 3x( )ln x − 1
2 x 2 − 3x + C
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9a) Let  w = x 2   and ′ v = x x 2 +1 . 
Then ′ w = 2x  and v = x x 2 +1( )1/ 2

dx∫ = 1
3 x 2 +1( )3 / 2

 (by u-substitution). 

x 3 x 2 +1dx∫ = x 2 ⋅ 1
3 x 2 +1( )3 / 2

− 2x ⋅ 1
3 x 2 +1( )3 / 2( )dx∫

= 1
3 x 2 x 2 +1( )3 / 2

− 2
3 x x 2 +1( )3 / 2

dx∫
= 1

3 x 2 x 2 +1( )3 / 2
− 2

3 ⋅ 1
5 x 2 +1( )5 / 2

+ C

= 1
3 x 2 x 2 +1( )3 / 2

− 2
15 x 2 +1( )5 / 2

+ C

 

 

9b) Let  w = x 2   and ′ v =
x

1+ x 2
. 

Then ′ w = 2x  and v = x x 2 +1( )−1/ 2
dx∫ = x 2 +1( )1/ 2

 (by u-substitution). 
x 3

1+ x 2
dx∫ = x 2 ⋅ 1+ x 2( )1/ 2

− 2x ⋅ 1+ x 2( )1/ 2( )dx∫

= x 2 1+ x 2( )1/ 2
− 2 x 1+ x 2( )1/ 2

dx∫
= x 2 1+ x 2( )1/ 2

− 2 ⋅ 1
3 1+ x 2( )3 / 2

+ C

= x 2 1+ x 2 − 2
3 1+ x 2( )3 / 2

+ C

 

 

11) Let u = x .  Then du
dx

=
1

2 x
 and dx = 2 xdu = 2udu. 

sin x dx∫ = sin u ⋅ 2udu∫  
Let    and w = 2u ′ v = sinu . 
Then   and v′ w = 2 = sin udu∫ = −cos u . 

sin x dx∫ = sinu ⋅ 2udu∫ = 2u ⋅ −cosu − 2 ⋅ −cosu( )du∫
= −2ucosu + 2 cosudu∫ = −2ucosu + 2sinu + C

= −2 x cos x + 2sin x + C = 2 − x cos x + sin x( )+ C
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13) Let u = −x 2 .  Then du
dx

= −2x  and dx =
du

−2x
 and x 2 = −u . 

x 3e−x 2

dx∫ = x 3eu ⋅
du

−2x∫ = − 1
2 x 2eu du∫ = 1

2 ueu du∫  

Let    and w = u ′ v = eu . 
Then   and v′ w =1 = eu du∫ = eu. 

x 3e−x 2

dx∫ = 1
2 ueu du∫ = 1

2 u ⋅ eu − 1⋅ eu( )du∫( )
= 1

2 ueu − eu du∫( )= 1
2 ueu − eu( )+ C

= 1
2 −x 2e−x 2

− e−x 2( )+ C

 

 

15) Let u = x .  Then du
dx

=
1

2 x
 and dx = 2 xdu = 2udu and x = u . 

xe x dx∫ = ueu ⋅ 2udu∫ = 2u2eu du∫  
Let    and w = 2u2 ′ v = eu . 
Then   and v = e′ w = 4u u du∫ = eu. 

xe x dx∫ = 2u2eu du∫ = 2u2 ⋅ eu − 4u ⋅ eu( )du∫
= 2u2eu − 4 ueu du∫ = 2u2eu − 4 ueu − eu( )+ C = 2u2eu − 4ueu + 4eu + C

= 2 x( )2
e x − 4 xe x + 4e x + C = 2xe x − 4 xe x + 4e x + C

= 2e x x − 2 x + 2( )+ C

 

 

17) Let u = x 3.  Then du
dx

= 3x 2 and dx =
du
3x 2  and x 3 = u. 

x 5ex 3

dx∫ = x 5eu ⋅
du
3x 2∫ = 1

3 x 3eu du∫ = 1
3 ueu du∫  

Let    and w = u ′ v = eu . 
Then   and v′ w =1 = eu du∫ = eu. 

x 5ex 3

dx∫ = 1
3 ueu du∫ = 1

3 u ⋅ eu − 1⋅ eu( )du∫( )
= 1

3 ueu − eu du∫( )= 1
3 ueu − eu( )+ C

= 1
3 x 3ex 3

− ex 3( )+ C = 1
3 ex 3

x 3 −1( )+ C
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