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1 Products of Powers of Sines and Cosines

1.1

�
sinm x cosn x dx

Case 1. If m is odd ⇒ m = 2k + 1 , use sin2 x = 1− cos2 x

sinm x = sin2k+1 x = (sin2 x)k sinx = (1− cos2 x)k sinx

Case 2. Ifm is even and n is odd . ⇒ n = 2k + 1 , use cos2 x = 1− sin2 x

cosn x = cos2k+1 x = (cos2 x)k cosx = (1− sin2 x)k cosx

Case 3. If bothm and n are even ⇒ use sin2 x =
1− cos 2x

2
, cos2 x =

1 + cos 2x

2
.

� Ex. 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (example1, p444)

Evaluate

�
sin3 x cos2 x dx.

sol:
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� Ex. 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (example2, p445)

Evaluate

�
cos5 x dx.

sol:

� Ex. 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (example3, p445)

Evaluate

�
sin2 x cos4 x dx.

sol:

2 Eliminating Square Roots

2.1 Use cos2 θ = (1 + cos 2θ)/2

� Ex. 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (example4, p446)

Evaluate

� π/4

0

√
1 + cos 4x dx.

sol:
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3 Integrals of Powers of tanx and secx

3.1 Use tan2 x = sec2 x− 1

3.2 Use sec2 x = tan2 x+ 1

� Ex. 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (example5, p446)

Evaluate

�
tan4 x dx.

sol:

� Ex. 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (example6, p447)

Evaluate

�
sec3 x dx.

sol:
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4 Products of Sine and Cosines

4.1 sinmx sinnx =
1

2
[cos(m− n)x− cos(m+ n)x] .

4.2 sinmx cosnx =
1

2
[sin(m− n)x+ sin(m+ n)x] .

4.3 cosmx cosnx =
1

2
[cos(m− n)x+ cos(m+ n)x] .

� Ex. 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (example7, p448)

Evaluate

�
sin 3x cos 5x dx.

sol:
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實習課練習 (EXERCISE 8.2)

8.

� π

0

sin5 x

2
dx

16.

�
7 cos7 t dt

17.

� π

0

8 sin4 x dx

22.

� π/2

0

sin2 2θ cos3 2θ dθ

23.

� 2π

0

√
1− cosx

2
dx

25.

� π

0

√
1− sin2 t dt

31.

� π/2

0

θ
√
1− cos 2θ dθ

35.

�
sec3 x tanx dx

38.

�
sec4 x tan2 x dx

53.

� π

−π
sin 3x sin 3x dx

55.

�
cos 3x cos 4x dx

57.

�
sin2 θ cos 3θ dθ
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