
聯微作業解答 (4.1, 4.2)

4.1

• Find the indefinite integral, and check your answer by differentiation.
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C is a constant.
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23.
∫ cosx
1− cosxdx

Sol.
∫ cos x
1− cos2 xdx =

∫ cosx
sin2 x

dx =
∫

cotx cscxdx = − cscx+ C,

C is a constant.
d

dx
(− cscx+ C) = cotx cscx.

27.
∫ 1

sin2 x cos2 x
dx

Hint: Use the identity sin2 x+ cos2 x = 1.

Sol.
∫ 1

sin2 x cos2 x
dx =

∫ sin2 x+ cos2 x
sin2 x cos2 x

dx =
∫
(sec2 x+ csc2 x)dx

= tanx− cotx+ C, C is a constant.
d

dx
(tanx− cot x+ C) = sec2 x+ csc2 x.

• Find f by solving the initial value problem.

38. f ′(x) = 1 +
1

x2
, f(1) = 2

Sol. f(x) =
∫
f ′(x)dx =

∫
(1 +

1

x2
)dx = x− 1

x
+ C,

C is a constant.

f(1) = 2 ⇒ 1− 1 + C = 2 ⇒ C = 2.

Thus f(x) = x− 1

x
+ 2.
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42. f ′′(x) = 2x+ 1, f(0) = 5, f’(0)=1

Sol. f ′(x) =
∫
f ′′(x)dx =

∫
(2x+ 1)dx = x2 + x+ C1,

C1 is constant.

f ′(0) = 1 ⇒ 0 + C1 = 1 ⇒ C1 = 1. So f ′(x) = x2 + x+ 1.

Then f(x) =
∫
f ′(x)dx =

∫
(x2 + x+ 1)dx = 1

3
x3 + 1

2
x2 + x+ C2,

C2 is constant.

f(0) = 5 ⇒ C2 = 5. Thus f(x) = 1
3
x3 + 1

2
x2 + x+ 5.
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4.2

• Find the integral using the indicated substitution.

6.
∫ sin x

cos2 xdx, u = cos x

Sol. Let u = cos x, du = − sin xdx∫ sin x

cos2 xdx = −
∫ du

u2
=

1

u
+ C =

1

cosx + C = secx+ C,

C is a constant.

• Find the indefinite integral.

14.
∫
(x2 − 1)(x3 − 3x)3dx

Sol. Let u = x3 − 3x, du = 3x2 − 3dx = 3(x2 − 1)dx∫
(x2 − 1)(x3 − 3x)3dx =

1

3

∫
u3du =

1

12
u4 +C =

1

12
(x3 − 3x)4 +C,

C is a constant.

20.
∫ x2 + 2

3

(x3 + 2x)2
dx

Sol. Let u = x3 + 2x, du = 3x2 + 2dx = 3(x2 + 2
3
)dx∫ x2 + 2

3

(x3 + 2x)2
dx =

1

3

∫ 1

u2
du =

1

3
(−1

u
) + C =

−1

3x(x2 + 2)
+ C

C is a constant.

32.
∫

cot3 x csc2 xdx

Sol. Let u = cot x, du = − csc2 xdx∫
cot3 x csc2 xdx = −

∫
u3du = −1

4
u4 + C = −1

4
cot4 x+ C,

C is a constant.
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34.
∫ √

sin θ cos θdθ

Sol. Let u = sin θ, du = cos θdθ∫ √
sin θ cos θdθ =

∫ √
udu = 2

3
u

3
2 + C = 2

3

√
sin3 θ + C

C is a constant.
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