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Àj 64: úiƒbí	}
({… §12.4)

;W�}D	}í�L4, â §12.3 í 6 _�}t�ª

)ú@í 6 _	}t�,

1.
∫

sinxdx = − cosx + C

2.
∫

cosxdx = sinx + C

3.
∫

sec2 xdx = tanx + C

4.
∫

csc2 xdx = − cotx + C

5.
∫

secx tanxdx = secx + C

6.
∫

cscx cotxdx = − cscx + C
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<„> 1. ÄÑ

d

dx
(cosx) = − sinx

° (−1) 1;W�}íÓ¾	d†, )

d

dx
(− cosx) = sinx

]â.ì	}íì2, ¹�}D	}�ÑL«�, )∫
sinxdx = − cosx + C

2. °Ü, â

d

dx
(sinx) = cosx

) ∫
cosxdx = sinx + C

3. ÄÑ

d

dx
(tanx) = sec2 x

] ∫
sec2 xdx = tanx + C
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4. âk

d

dx
(cotx) = − csc2 x

° (−1), )

d

dx
(− cotx) = csc2 x

/ ∫
csc2 xdx = − cotx + C

5. â

d

dx
(secx) = secx tanx

£.ì	}íì2, )∫
secx tanxdx = secx + C

6. ÄÑ

d

dx
(cscx) = − cscx cotx

]° (−1), )

d

dx
(− cscx) = cscx cotx
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y;W�}D	}í�L4, )∫
cscx cotxdx = − cscx + C

QO, «à5‡íHp¶£}¶	}, ªTÜÖúiƒb

í	}½æ.

W 1. t°

∫
cos 3xdx.

<j> I u = 3x, ) du = 3dx, ];Wìýƒbí	

}t�,∫
cos 3xdx =

1

3

∫
cos 3x(3dx) =

1

3

∫
cosudu

=
1

3
sinu + C =

1

3
sin 3x + C

CÄÑu(4�², ¹J∫
f(x)dx = F (x) + C

† ∫
f(ax + b)dx =

1

a
F (ax + b) + C

]ªòQ;Wìýƒbí	}t�£	}í(4�²t�,
°) ∫

cos 3xdx =
1

3
sin 3x + C
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W 2. t°

∫
sec(2x + 1) tan(2x + 1)dx.

<j> ;W	}í(4�²t�,∫
sec(2x+1) tan(2x+1)dx =

1

2
sec(2x+1)+C

W 3. t°

∫ sinx

1 + cosx
dx.

<j> ;W¦

u = 1 + cosx, du = − sinxdx

íHp¶1|c[b, )∫ sinx

1 + cosx
dx = −

∫ 1

1 + cosx︸ ︷︷ ︸
1/u

(− sinxdx)︸ ︷︷ ︸
du

= − ln |1 + cosx| + C

W 4. t°

∫ π/2

0
x cos 2xdx.

<j> ;W¦

u = x, dv = cos2xdx
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J£

du = dx, v =
1

2
sin 2x

í}¶	}, )∫ π/2

0
x cos 2xdx

=
1

2
x sin 2x

∣∣∣∣π/2

0
−

1

2

∫ π/2

0
sin 2xdx

=
1

2
x sin 2x +

1

4
cos 2x

∣∣∣∣π/2

0

=
(

π

4
sinπ +

1

4
cosπ

)
−

(
0 +

1

4
cos 0

)
=

(
0 −

1

4

)
−

1

4
= −

1

2

W 5. t°â t = 0 B t = π
4 �( y = sin2t -í

–�Þ	.

<j> âÇø, –�Þ	

A =
∫ π/4

0
sin 2tdt = −

1

2
cos 2t

∣∣∣∣π/4

0

= −
1

2

(
cos

π

2
− cos 0

)
= −

1

2
(0 − 1) =

1

2
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W 6. q/$�Ê t UíYbgÑ

f(t) = 30 + t sin
π

6
t, 0 ≤ t ≤ 15

t°Ê 15 Uqí�ÌUYbg.

<j> ;Wì2, �ÌUYbg

A =
1

15 − 0

∫ 15

0

(
30 + t sin

π

6
t

)
dt

=
1

15
(30t)

∣∣∣15

0
+

1

15

∫ 15

0
t sin

π

6
tdt

= 30 +
1

15

∫ 15

0
t sin

π

6
tdt (1)

QO, ;W¦

u = t, dv = sin
π

6
tdt

J£

du = dt, v = −
6

π
cos

π

6
t

í}¶	}, (1) �2, 	}�í.ì	}∫
t sin

π

6
tdt = −

6

π
t cos

π

6
t +

6

π

∫
cos

π

6
tdt

= −
6

π
t cos

π

6
t +

(
6

π

)2
sin

π

6
t + C
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]ì	}∫ 15

0
t sin

π

6
tdt = −

6

π
t cos

π

6
t +

(
6

π

)2
sin

π

6
t

∣∣∣∣∣
15

0

=

[
−

90

π
cos

5π

2
+

(
6

π

)2
sin

5π

2

]

−
[
0 +

(
6

π

)2
sin 0

]

=

[
−

90

π
(0) +

(
6

π

)2
(1)

]
− (0 + 0) =

36

π2

|(, Hp (1) �, )�ÌUYbg

A = 30 +
(

1

15

) (
36

π2

)
= 30 +

36

15π2
≈ 30.24

¹©$� $30.24.

ÇÕ 4 _!…úiƒbí	}t�Ñ

7.
∫

tanxdx = − ln | cosx| + C C∫
tanxdx = ln | secx| + C

8.
∫

cotxdx = ln | sinx| + C
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9.
∫

secxdx = ln | secx + tanx| + C

10.
∫

cscxdx = ln | cscx − cotx| + C

<„> 7. ZŸA£ýDìýíƒb1;W¦

u = cosx, du = − sinxdx

íHp¶J£úbZŸ, )∫
tanxdx =

∫ sinx

cosx
dx

= −
∫ 1

cosx
(− sinxdx)

= − ln | cosx| + C

C
= ln | cosx|−1 + C

= ln
∣∣∣∣ 1

cosx

∣∣∣∣ + C = ln | secx| + C

8. °Ü, ;W¦

u = sinx, du = cosxdx

íHp¶, )∫
cot dx =

∫ cosx

sinx
dx

=
∫ 1

sinx
(cosxdx) = ln | sinx| + C
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9. ° secx + tanx 1;W¦

u = secx + tanx

J£

du = (secx tanx + sec2 x)dx

íHp¶, )∫
secxdx =

∫ secx(secx + tanx)

secx + tanx
dx

=
∫ 1

secx + tanx
(sec2 x + secx tanx)dx

= ln | secx + tanx| + C

10. ° cscx − cotx 1;W¦

u = cscx − cotx

J£

du = (− cscx cotx + csc2 x)dx

íHp¶, )∫
cscxdx =

∫ cscx(cscx − cotx)

cscx − cotx
dx

=
∫ 1

cscx − cotx
(csc2 x − cscx cotx)dx

= ln | cscx − cotx| + C
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Exercises

6. ;W	}í(4�²t�J£úiƒbí	}t�,∫
csc2 4xdx = −

1

4
cot 4x + C

8. ;W¦

u = x2, du = 2xdx

íHp¶1|c[b,∫
x secx2 tanx2dx

=
1

2

∫
secx2 tanx2(2xdx)

=
1

2
secx2 + C

10. ;W	}í(4�²t�,∫
sec 2x tan2xdx =

1

2
sec2x + C

18. ;W	}í(4�²t�,∫
csc(1 − x)dx

= − ln | csc(1 − x) − cot(1 − x)| + C
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19. ;W	}í(4�²t�J££’ƒbí	}t�,
ì	}∫ π/12

0
sec 3xdx

=
1

3
ln | sec 3x + tan3x|

∣∣∣∣π/12

0

=
1

3

[
ln

∣∣∣∣sec π

4
+ tan

π

4

∣∣∣∣
− ln | sec 0 + tan0|]

=
1

3
[ln(

√
2 + 1) − ln(1 + 0)]

=
1

3
ln(

√
2 + 1)

25. ;W¦

u = tanx, du = sec2 xdx

íHp¶,∫
tan3 x sec2 xdx =

∫
u3du

=
1

4
tan4 x + C

26. ;W¦

u = secx, du = secx tanxdx
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íHp¶1ZŸ, )∫
sec7 x tanxdx =

∫
sec6 x secx tanxdx

=
∫

u6du =
1

7
sec7 x + C

27. ;W¦

u = cotx − 1, du = − csc2 xdx

íHp¶, )∫
csc2 x(cotx − 1)3dx

= −
∫

(cotx − 1)3(− csc2 xdx)

= −
1

4
(cotx − 1)4 + C

28. ;W¦

u = 1 + tanx, du = sec2 xdx

íHp¶,∫
sec2 x

√
1 + tanxdx

=
∫ √

1 + tanx(sec2 xdx)

=
2

3
(1 + tanx)3/2 + C
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31. ;W¦

u = sin(lnx), dv = dx

D

du = cos(lnx)
1

x
dx, v = x

J£�ùŸ

u = cos(lnx), dv = dx

D

du = − sin(lnx)
1

x
dx, v = x

í}¶	}, )∫
sin(lnx)dx = x sin(lnx) −

∫
cos(lnx)dx

= x sin(lnx)

−
[
x cos(lnx) +

∫
sin(lnx)dx

]
= x sin(lnx) − x cos(lnx)

−
∫

sin(lnx)dx

w2|(øáí	}��ßÿuF°íŸ�.

]�ácÜ, )

2
∫

sin(lnx)dx = x[sin(lnx) − cos(lnx)]
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Ä¤,∫
sin(lnx)dx=

1

2
x[sin(lnx)−cos(lnx)]+C

48. T, ÄÑU‚ 2π, ]�� 2π (.‰; CõÒl�.

49. T, íl,∫ b

a
cosxdx = sinx

∣∣∣b
a
= sin b − sin a

¢ ∫ b+2π

a
cosxdx = sinx

∣∣∣b+2π

a

= sin(b + 2π) − sin a

= sin b − sin a

]ó�.

50. T, ÄÑ

3√−x sin(−2x) = (− 3√x)(− sin 2x)

= 3√x sin 2x

]\	ƒbÑXƒb, ú˚k y-W. ¢

0 < x < π/2
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v,

0 < 2x < π

/\	ƒb

3√x sin 2x = (+)(+) > 0

Ñ£. Ä¤, ;Wú˚4£¦£M,∫ π/2

−π/2

3√x sin 2xdx = 2
∫ π/2

0

3√x sin 2xdx

> 0

51. T, ÄÑ | sinx| ÑXƒb, ]∫ π/2

−π/2
| sinx|dx = 2

∫ π/2

0
sinxdx

= −2cosx
∣∣∣π/2

0
= −2(0 − 1) = 2

°Ü, | cosx| ?ÑXƒb, ]∫ π/2

−π/2
| cosx|dx = 2

∫ π/2

0
cosxdx

= 2sinx
∣∣∣π/2

0
= 2(1 − 0) = 2

]ó�.
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