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單元 31: 積分表
({… §7.7)

	}[}A 6 ×é型í	}:

I. 基…函b (t� 1 - t� 8):∫ 1

x
dx = ln |x|+ C

∫
lnx dx = x lnx− x + C

∫
sin dx = − cosx + C

...

II. �Ü函b (t� 9 - t� 14):∫
x

ax + b
dx =

x

a
−

b

a2
ln |ax + b|+ C

...

III. \	函b含

√
a2 + x2,

√
a2 − x2, C

√
x2 − a2

(t� 15 - t� 18)
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IV. \	函b含úi函b (t� 19 - t� 26)

V. \	函b含Nb函b (t� 27 - t� 31)

VI. \	函b含úb函b (t� 32 - t� 38)

UàŸ† (·<9á):

(i) l辨�\	函b˘k哪øé型.

(ii) %â�Ç, ÅÎ¶, ºj¶, Hp¶�«�¬˙, ø

Ÿ�í\	函b“ADt�êró°(, 才ª套àt

�.

JWzpà-:

W 1. t° ∫ √
3− x2 dx
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<j> ÄÑ\	函b

√
3− x2 u˘k�úé型2í√

a2 − x2, ]hôóÉít�(, à-ít� 17 (¦Š

U) DŸ�êr吻¯:∫ √
a2 ± x2 dx =

1

2

x

√
a2 ± x2 + a2

∫ 1√
a2 ± x2

dx


], I a2 = 3 (, òQUàt� 17, ª)∫ √

3− x2 dx =

1

2

x

√
3− x2 + 3

∫ 1√
3− x2

dx



QO�U¬邊í	}6u˘k�úé型, /Dà-ít�

15 êrøš:∫ 1√
a2 − x2

dx = sin−1 x

a
+ C

Ä¤, ¦ a2 = 3 (, òQHt� 15, ª)

Ÿ� =
1

2

(
x

√
3− x2 + 3sin−1 x√

3

)
+ C
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W 2. t° ∫
sin(3x) cos(4x) dx

<j> ÄÑ\	函bÑúi函b, ]˘k�ûé型, %h

ô(, à-ít� 26 êr吻¯:∫
sin(ax) cos(bx) dx =

−
cos(a + b)x

2(a + b)
−

cos(a− b)x

2(a− b)
+ C, a2 6= b2

Ä¤, I a = 3 / b = 4 (, òQUàt� 26, ª)∫
sin(3x) cos(4x) dx

= −
cos(7x)

14
−

cos(−x)

−2
+ C

= −
cos 7x

14
+

cosx

2
+ C

W 3. t° ∫
x2e3x dx

<j> \	函b含�Nb函b, ]˘k�üé型, %ªú

óÉít�(, à-ít� 29 ª適à:∫
xneax dx =

1

a
xneax −

n

a

∫
xn−1eax dx
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¥uø_Á縮t� (reduction formular), ©Uàø

Ÿ, Ûy	}í x ŸjáÿÁý 1 _冪Ÿ, òB x Ÿj

áêr¾Ü, |(yú剩-íNb函b	}.

I a = 3 / n = 2 (, òQUàt� 29, ª)∫
x2e3x dx =

1

3
x2e3x −

2

3

∫
xe3x dx

QO針ú�U¬邊í	}, ªyUàøŸt� 29, CòQ

Uàà-ít� 28:∫
xeax dx =

eax

a2
(ax− 1) + C

FJ, I a = 3 1òQUàt� 28, ª)

Ÿ� =
1

3
x2e3x −

2

3

[
e3x

9
(3x− 1)

]
+ C

=
1

3
x2e3x −

2

27
e3x(3x− 1) + C

W 4. t° ∫
e2x sin(3x− 1) dx

<j> ÄÑ\	函bq含�Nb函b, ªú�üé型íó

Ét�(, à-ít� 30 DŸ�|óN, 差�Êkt�
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qu sin 函bí “b 倍	}‰b”, 7Ÿ�q卻u sin 函

bí “	}‰bí倍b, yÁ ø_�b”:∫
eax sin(bx) dx =

eax

a2 + b2
(a sin(bx)− b cos(bx)) + C

].?òQUàt�, 7Ûb透¬à-íHp¶, øŸ�

�換ADt�êrøší型�, 才?Uàt� 30: I

u = 3x− 1 ⇒ du = 3dx, x =
u + 1

3
† ∫

e2x sin(3x− 1) dx

=
∫

e2(u+1)/3 · sinu ·
1

3
du

=
1

3
e2/3

∫
e2u/3 sinu du

¤v, ,�2í	}Dt� 30 êr吻¯, ]I a = 2/3
J£ b = 1 (, òQàt� 30, ª)

Ÿ� =
1

3
e2/3

[
e2u/3

4/9 + 1

(
2

3
sinu− cosu

)]
+ C

=
3

13
e2/3e2(3x−1)/3

[
2

3
sin(3x− 1)−

cos(3x− 1)] + C
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%“�(,

Ÿ� =
3

13
e2x

[
2

3
sin(3x− 1)− cos(3x− 1)

]
+ C

W 5. t° ∫
x2

9 + x2
dx

<j> \	函buø�Ü函b, ]�e�ùé型�É�Ü

函bí	}t�(, )øÛl%¬-�íÎ¶(, 才?ü

w|適çªàít�: íl

x2

9 + x2
=

x2 + 9− 9

9 + x2
= 1−

9

9 + x2

Ä¤,

Ÿ� =
∫ (

1−
9

9 + x2

)
dx

= x− 9
∫ 1

9 + x2
dx

Q6ªú�ùé型í	}t�(, �U¬邊í	}êrD

à-ít� 13 øš:∫ 1

a2 + x2
dx =

1

a
tan−1

(
x

a

)
+ C
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FJ, I a2 = 9 (, )

Ÿ� = x− 9
[
1

3
tan−1

(
x

3

)]
+ C

= x− 3 tan−1
(

x

3

)
+ C

W 6. t° ∫ 1√
x2 − 2x− 3

dx

<j> \	函b含�ùŸÖá�íÇ�j根, ]@˘k�

úé型. O�úé型2í\	函bÌ„含 x íøŸá, Í

7Ÿ�2í\	函b卻� x íøŸá. TÜ¥é½æí技

巧u, løùŸÖá�ºj, yJHp¶“�, †ªªú|

適àí	}t�, ¬˙à-:

ºj¶:

x2 − 2x− 3 = x2 − 2x + 1− 4 = (x− 1)2 − 4

Hp¶: I

u = x− 1 ⇒ du = dx
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ª)

Ÿ� =
∫ 1√

(x− 1)2 − 4
dx

=
∫ 1√

u2 − 4
du

Ä¤, )|,�2í	}Dà-ít� 16 (¦ŠU) êr

吻¯:∫ 1√
x2 ± a2

dx = ln
∣∣∣∣x +

√
x2 ± a2

∣∣∣∣+ C

|(, I a2 = 4, 1根Wt� 16,

Ÿ� = ln
∣∣∣∣u +

√
u2 − 4

∣∣∣∣+ C

= ln
∣∣∣∣x− 1 +

√
(x− 1)2 − 4

∣∣∣∣+ C

= ln
∣∣∣∣x− 1 +

√
x2 − 2x− 3

∣∣∣∣+ C
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