
HW 5 Solution

1

(7.1 Problem 20)
∫
(x2 − 2x)(x3 − 3x2 + 3)

2
3dx

Solution: Let u = x3−3x2+3. Then du = (3x2−6x)dx and du
3
= (x2−2x)dx.

So
∫
(x2 − 2x)(x3 − 3x2 + 3)

2
3dx =

∫
u

2
3
du
3

= 1
3
· 3

5
u

5
3 + C = 1

5
u

5
3 + C =

1
5
(x3 − 3x2 + 3)

5
3 + C.

2

(7.1 Problem 22)
∫

x2 − 1

x3 − 3x+ 1
dx

Solution: Let u = x3 − 3x+ 1. Then du = (3x2 − 3)dx and du
3
= (x2 − 1)dx.

So
∫

x2−1
x3−3x+1

dx =
∫

1
x3−3x+1

· (x2 − 1)dx =
∫

1
u
· du

3
= 1

3

∫
1
u
du = 1

3
ln |u| + C =

1
3
ln |x3 − 3x+ 1|+ C.

3

(7.1 Problem 28)
∫

sec2(x)etan(x)dx

Solution: Let u = tan(x). Then du = sec2(x)dx. So
∫
sec2(x)etan(x)dx =∫

etan(x) sec2(x)dx =
∫
eudu = eu + C = etan(x) + C.

4

(7.1 Problem 36)
∫ √

1 + ln x
lnx

x
dx

Solution: Let u = 1+lnx. Then du = 1
x
dx and lnx = u−1 So

∫ √
1 + ln x lnx

x
dx =∫ √

1 + ln x · lnx · 1
x
dx =

∫ √
u · (u− 1)du =

∫
u

1
2 · (u− 1)du =

∫
(u

3
2 − u

1
2 )du =

2
5
u

5
2 − 2

3
u

3
2 + C = 2

5
(1 + ln x)

5
2 − 2

3
(1 + ln x)

3
2 + C.

5

(7.1 Problem 44)
∫ 2

1

x5
√
x3 + 2dx

Solution: Let u = x3 + 2. Then du = 3x2dx, du
3

= x2dx and x3 = u − 2.
Also x = 1 gives u = 13+2 = 3 and x = 2 gives u = 23+2 = 8+2 = 10. So∫ 2

1
x5
√
x3 + 2dx =

∫ 2

1
x3
√
x3 + 2x2dx =

∫ 10

3
(u− 2)

√
udu

3
= 1

3

∫ 10

3
(u− 2)u

1
2du =

1
3

∫ 10

3
(u

3
2 − 2u

1
2 )du = 1

3
(2
5
u

5
2 − 2 · 2

3
u

3
2 )
∣∣∣10
3

= ( 2
15
u

5
2 − 4

9
u

3
2 )
∣∣∣10
3

= ( 2
15
· 10 5

2 − 4
9
·

10
3
2 )−

(
2
15
· 3 5

2 − 4
9
· 3 3

2

)
= 2

15
· 10 5

2 − 4
9
· 10 3

2 − 2
15
· 3 5

2 + 4
9
· 3 3

2 .
6

(7.1 Problem 52)
∫ π

3

0

sinx

cos2(x)
dx

Solution: Let u = cos(x). Then du = − sin(x)dx and sin(x)dx = −du.
Also x = 0 gives u = cos(0) = 1 and x = π

3
gives u = cos(π

3
) = 1

2
. So
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∫ π
3

0
sinx

cos2(x)
dx =

∫ π
3

0
1

cos2(x)
· sin(x)dx =

∫ 1
2

1
1
u2
(−1)du = −

∫ 1
2

1
1
u2
du = 1

u

∣∣∣ 12
1
= 1

1
2

−
1
1
= 2− 1 = 1.

7
(7.2 Problem 10)

∫
2x2e−xdx

Solution: Let u = 2x2 and dv = e−xdx. Then du = 4xdx and v =
∫
e−xdx =

−e−x. So
∫
2x2e−xdx = 2x2(−e−x)−

∫
(−e−x) · 4xdx = −2x2e−x + 4

∫
xe−xdx.

Next we find
∫
xe−xdx using integration by parts again. Let u = x

and dv = e−xdx. Then du = dx and v =
∫
e−xdx = −e−x. So

∫
xe−xdx =

x(−e−x)−
∫
(−e−x)dx = −xe−x +

∫
e−xdx = −xe−x − e−x + C.

Combining
∫
2x2e−xdx = −2x2e−x + 4

∫
xe−xdx and

∫
xe−xdx = −xe−x −

e−x + C, we have
∫
2x2e−xdx = −2x2e−x − 4xe−x − 4e−x + C.

8
(7.2 Problem 12)

∫
x2 lnxdx

Solution: Let u = ln(x) and dv = x2dx. Then du = 1
x
dx and v =

∫
x2dx =

x3

3
. So

∫
x2 lnxdx =

∫
ln(x) ·x2dx = ln(x) · x3

3
−
∫

x3

3
· 1
x
dx = x3 ln(x)

3
−
∫

x2

3
dx =

x3 ln(x)
3
− x3

9
+ C.

9

(7.2 Problem 18)
∫ π

4

0

2x cos(x)dx

Let u = 2x and dv = cos(x)dx. Then du = 2dx and v =
∫
cos(x)dx = sin(x).

So
∫
2x cos(x)dxdx = 2x sin(x) −

∫
sin(x) · 2dx = 2x sin(x) − 2

∫
sin(x)dx =

2x sin(x) + 2 cos(x) + C.
Thus

∫ π
4

0
2x cos(x)dx = 2x sin(x) + 2 cos(x)

∣∣π4
0
= 2 · π

4
sin(π

4
) + 2 cos(π

4
)− (2 ·

0 sin(0) + 2 cos(0)) = π
2
· 1√

2
+ 2 · 1√

2
− 2 = π

2
√
2
+
√
2 − 2. We have used

sin(π
4
) = cos(π

4
) = 1√

2
and cos(0) = 1.


