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! For an efficient use of these tables, first read HowTo.pdf.

T2.44B. Integrands involving powers of trigonometric functions and rational trigonometric
functions on the interval (0, π/2).

1.

∫ π/2

0

sinp−1 x cos−p x

a cosx + b sin x
dx =

∫ π/2

0

sin−p x cosp−1 x

a sin x + b cosx
dx =

π csc pπ

a1−pbp
, ab > 0, 0 < p < 1.

2.

∫ π/2

0

sin1−p x cosp x

(sin x + cosx)3
dx =

∫ π/2

0

sinp x cos1−p x

(sin x + cosx)3
dx =

(1 − p)p
2

π csc pπ, −1 < p < 2.

3.

∫ π/2

0

sin2µ−1 x cos2ν−1 xdx

(a2 sin2 x + b2 cos2 x)µ+ν
=

1
2a2µb2ν

B(µ, ν), �{µ} > 0, �{ν} > 0.

4.

∫ π/2

0

sinn−1 x cosn−1 xdx

(a2 cos2 x + b2 sin2 x)n
=

B (n/2, n/2)
2(ab)n

, ab > 0.

5.

∫ π/2

0

sin2n xdx

(a2 cos2 x + b2 sin2 x)n+1
=

1
2

∫ π

0

sin2n xdx

(a2 cos2 x + b2 sin2 x)n+1

=
∫ π/2

0

cos2n xdx

(a2 sin2 x + b2 cos2 x)n+1
=

1
2

∫ π

0

cos2n xdx

(a2 sin2 x + b2 cos2 x)n+1

=
(2n − 1)!!π

2n+1n!ab2n+1
, ab > 0.

6.

∫ π/2

0

cosp+2n x cos px dx

(a2 cos2 x + b2 sin2 x)n+1
= π

n∑
k=0

(
2n − k

n

) (
p + k − 1

k

)
bp−1

(2a)2n−k+1(a + b)p+k
,

a > 0, b > 0, p > −2n− 1.

7.

∫ π/2

0

cosp x cos px dx

1 − 2a cos 2x + a2
=

π

2p+1

(1 + a)p−1

1 − a
, a2 < 1, p > −1.
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8.

∫ π/2

0

sin2n x cosµ x cosβx

(1 − 2a cos 2x + a2)m
dx

=
(−1)nπ(1 − a)2n−2m+1

22m−β−1(1 + a)2m+β+1

m−1∑
k=0

m−k−1∑
l=0

(
β

k

) (
2n

l

) (
2m − k − l − 2

m − l(−2)l

)
(a − 1)k,

a2 < 1, β = 2m − 2n − µ − 2, µ > −1.

9.

∫ π/2

0

cosn x sin nx sin 2x

1 − 2a cos 2x + a2
dx =

π

4a

[(
1 + a

2

)n

− 1
2n

]
, a2 < 1.

10.

∫ π/2

0

1 − a cos 2nx

1 − 2a cos 2nx + a2
cosm x cosmxdx =

π

2m+2

∞∑
k=1

( m

kn

)
ak +

π

2m+1
, a2 < 1.

11.

∫ π/2

0

cosp x cos px dx

a2 sin2 x + b2 cos2 x
=

π

2b

ap−1

(a + b)p
, p > −1, a > 0, b > 0.

12.

∫ π/2

0

tan±µ xdx

1 + cos t sin 2x
= π csc t sin µt csc(µπ), |�{µ}| < 1, t2 < π2.

13.

∫ π/2

0

tan±µ x sin 2xdx

1 ∓ 2a cos 2x + a2
=

⎧⎪⎪⎨
⎪⎪⎩

π

4a
csc

µπ

2

[
1 −

(
1 − a

1 + a

)µ]
, a2 < 1,

π

4a
csc

µπ

2

[
1 +

(
a − 1
a + 1

)µ]
, a2 > 1,

− 2 < �{µ} < 1.

14.

∫ π/2

0

tan±µ x(1 ∓ a cos 2x)
1 ∓ 2a cos 2x + a2

dx =

⎧⎪⎪⎨
⎪⎪⎩

π

4
sec

µπ

2

[
1 +

(
1 − a

1 + a

)µ]
, a2 < 1,

π

4
sec

µπ

2

[
1 −

(
a − 1
a + 1

)µ]
, a2 > 1,

|�{µ}| < 1.

15.

∫ π/2

0

tanµ xdx

(sin x + cosx) sin x
=

∫ π/2

0

cotµ xdx

(sin x + cosx) cosx
= π cscµπ, 0 < �{µ} < 1.

16.

∫ π/2

0

tanµ xdx

(sin x − cosx) sin x
=

∫ π/2

0

cotµ xdx

(cos x − sin x) cosx
= −π cotµπ, 0 < �{µ} < 1.

17.

∫ π/2

0

cotµ+1/2 xdx

(sin x + cosx) cosx
=

∫ π/2

0

tanµ−1/2 xdx

(sin x + cosx) cosx
= π sec µπ, |�{µ}| < 1
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18.

∫ π/2

0

tan1−2µ xdx

a2 cos2 x + b2 sin2 x
=

∫ π/2

0

cot1−2µ xdx

a2 sin2 x + b2 cos2 x
=

π

2a2µb2−2µ sinµπ
,

0 < �{µ} < 1.

19.

∫ π/2

0

tanµ xdx

1 − a sin2 x
=

∫ π/2

0

cotµ xdx

1 − a cos2 x
=

π sec µπ
2

2
√

(1 − a)µ+1
, |�{µ}| < 1, a < 1.

20.

∫ π/2

0

tan±µ xdx

1 − cos2 t sin2 2x
=

π

2
csc t sec

µπ

2
cos

[(π

2
− t

)
µ
]
, |�{µ}| < 1, t2 < π2.

21.

∫ π/2

0

tan±µ x sin 2x

1 − cos2 t sin2 2x
dx = π csc 2t csc

µπ

2
sin

[(π

2
− t

)
µ
]
, |�{µ}| < 1, t2 < π2.

22.

∫ π/2

0

tanµ x sin2 xdx

1 − cos2 t sin2 2x
=

∫ π/2

0

cotµ x cos2 xdx

1 − cos2 t sin2 2x
=

π

2
csc 2t sec

µπ

2
cos

[µπ

2
− (µ + 1)t

]
,

|�{µ}| < 1, t2 < π2.

23.

∫ π/2

0

tanµ x cos2 xdx

1 − cos2 t sin2 2x
=

∫ π/2

0

cotµ x sin2 xdx

1 − cos2 t sin2 2x
=

π

2
csc 2t sec

µπ

2
cos

[µπ

2
− (µ − 1)t

]
,

|�{µ}| < 1, t2 < π2.

24.

∫ π/2

0

tanµ+1 x cos2 xdx over(1 + cos t sin 2x)2

=
∫ π/2

0

cotµ+1 x sin2 xdx

(1 + cos t sin 2x)2
=

π(µ sin t cosµt − cos t sin µt)
2 sin µπ sin3 t

, |�{µ}| < 1, t2 < π2.

25.

∫ π/2

0

tan±µ xdx

(sin x + cosx)2
=

µπ

sin µπ
, 0 < �{µ} < 1.

26.

∫ π/2

0

tan±(µ−1) xdx

cos2 x − sin2 x
= ±π

2
cot

µπ

2
, 0 < �{µ} < 2.

27.

∫ π/2

0

tan2µ−1 xdx

1 − 2a(cos t1 sin2 x + cos t2 cos2 x) + a2
=

∫ π/2

0

cot2µ−1 xdx

1 − 2a(cos t1 cos2 x + cos t2 sin2 x) + a2

=
π cscµπ

(1 − 2a cos t2 + a2)µ(1 − 2a cos t1 + a2)1 − µ
, 0 < �{µ} < 1, t21 < π2, t22 < π2.
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28.

∫ π/2

0

tanµ−1 x cos2 xdx

1 − sin2 x cos2 x
=

∫ π/2

0

cotµ−1 x sin2 xdx

1 − sin2 x cos2 x
=

π

4
√

3
csc

µπ

6
csc

(
2 + µ

6
π

)
,

0 < �{µ} < 4.


