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單元 34: 由二圖形所圍出區域的面積
({… §5.5)

ø. ùƒbÇ$Fˇ|–�íÞ	

Iƒb f D g Ê [a, b] ,©/, /úF�í x ∈ [a, b],

f(x) ≥ g(x)

†Ê [a, b] ,â f D g FˇAí–�

R íÞ	 =
∫ b

a
[f(x)− g(x)]dx

?¹,

R íÞ	 =
∫ b

a
[,ƒb−-ƒb]dx (1)

àÇý.

ÑSà¤? 5?ÔW. qÊ [a, b] ,, f D g Ì×kC

�k 0, /Ç$à-, †根WÇý, ÝŠƒbì	}íÞ

	hõ, J£	}í‹Ád†,

R íÞ	 = â f Fˇ|í–�Þ	−
â g Fˇ|í–�Þ	

=
∫ b

a
f(x)dx−

∫ b

a
g(x)dx

=
∫ b

a
[f(x)− g(x)]dx
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àF°. w…8況, ?A
 (I).

W 1. I R Ñ

y = x2 + 2

D

y = x

Ê [0,1] ,FˇAí–�. t° R íÞ	.

<j> (i) úÇ°,, -ƒb. àÇý, )

,ƒb: y = x2 + 2

/

-ƒb: y = x

(ii) 根W (1) �, Fˇ|–�

R íÞ	 =
∫ 1

0
[(x2 + 2)− x]dx

=
1

3
x3 + 2x−

1

2
x2
∣∣∣∣1
0

=
(
1

3
+ 2−

1

2

)
− 0

=
11

6
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W 2. t°â

y = 2− x2

D

y = x

Fˇ|–�íÞ	.

<j> D,W|×í.°4u, „püË#|Fˇ|–�

í x ¸ˇ, ?¹, ì	}í,-ä a D b, ]ÛlâùÇ

$í>õ°|	}í,-ä, yüì,-ƒb, 1根WF

ˇ|–�Þ	í	}t�°Þ	, à-述.

(i) °>õ²ì	}í,-ä. Isƒbí y Mó�, ?

¹

2− x2 = x

1j x. �ácÜ, )

x2 + x− 2 = 0

%âÄ�}j, )

(x + 2)(x− 1) = 0

]

x = −2, 1
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(ii) ²ì,-ƒb. (a) úÇ: 根W,述°)s>õí x

�™, J£øÑÇ¨²-í拋Ó(, ÇøÑò(, )Ç$à

-, ]

,ƒb: y = 2− x2

/

-ƒb: y = x

C (b) ªœ¶: ² (i) 2°)í	}¸ˇ [−2,1] qí

Løõ, Hpùƒb°M, 1ªœ…bí×ü, ×íÑ,ƒ

b, üíÑ-ƒb. Wà, ² x = 0 Hp, )

y = 2− x2
∣∣∣
x=0

= 2

J£

y = x
∣∣∣
x=0

= 0

]

,ƒb: y = 2− x2

/

-ƒb: y = x

(iii) 根W (i) D (ii), J£Fˇ|–�íÞ	t�,

R íÞ	 =
∫ 1

−2
[(2− x2)− x]dx
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|(, 根W微	}!…ìÜ, â,�)

R íÞ	 = 2x−
1

3
x3 −

1

2
x2
∣∣∣∣1
−2

=
(
2−

1

3
−

1

2

)
−
(
−4 +

8

3
− 2

)
= 8−

1

2
− 3 =

9

2

W 3. I R Ñ

f(x) = 3x3 − x2 − 10x

D

g(x) = −x2 + 2x

Fˇ|í–�. t° R íÞ	.

<j> °,W, (i) °>õ²ì	}í,-ä. I

3x3 − x2 − 10x = −x2 + 2x

1j x. %�ácÜ1Ä�}j, )

3x3 − 12x = 0

J£

3x(x2 − 4) = 0
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]

x = 0, −2, 2

(ii) ²ì,-ƒb. (a) úÇ: 根W (i) 2F°)íú

_>õ, øÑúŸÖá�F[Û|íâŠÌ¤×ƒ£Ì¤

×í曲(, ÇøÑÇ¨²-í拋Ó(, )Ç$à-, ]Ê

[−2,0] ,,

,ƒb: f(x) = 3x3 − x2 − 10x

/

-ƒb: g(x) = −x2 + 2x

OÊ [0,2] ,,

,ƒb: g(x) = −x2 + 2x

/

-ƒb: f(x) = 3x3 − x2 − 10x

C (b) Hpªœ¶: Ê [−2,0] q, ² x = −1 Hp,
)

f(−1) = −3− 1 + 10 = 6

/

g(−1) = −1− 2 = −3
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]

,ƒb: f(x) = 3x3 − x2 − 10x

J£

-ƒb: g(x) = −x2 + 2x

ÇÊ [0,2] q, ² x = 1 Hp, )

f(1) = 3− 1− 10 = −8

/

g(1) = −1 + 2 = 1

]

,ƒb: g(x) = −x2 + 2x

J£

-ƒb: f(x) = 3x3 − x2 − 10x

·<! ¤W顯ý|, Ê.°í–È,, ª?�.°í,-

ƒb, FJ£üËüwu.bí.

(iii) 根WÇý, –� R Ñ R1 D R2 í:Õ, ]â (i)
D (ii) í!�, J£Fˇ|–�íÞ	t�, )

R íÞ	 = R1 íÞ	 + R2 íÞ	

=
∫ 0

−2
[f(x)− g(x)]dx +∫ 2

0
[g(x)− f(x)]dx
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¢,�2ís_\	ƒbcÏøŠU, ]Hp

f(x)− g(x) = (3x3 − x2 − 10x)− (−x2 + 2x)

= 3x3 − 12x

1根W微	}!…ìÜ, )

R íÞ	 =
∫ 0

−2
(3x3 − 12x)dx +∫ 2

0
(12x− 3x3)dx

=

(
3

4
x4 − 6x2

∣∣∣∣0
−2

)
+

(
6x2 −

3

4
x4
∣∣∣∣2
0

)
= [0− (12− 24)] + [(24− 12)− 0]

= 12 + 12 = 24

ù. @à

Û°ƒb (demand function)

p = D(x)

4uâ¾‘6íÛ°F¥@|íß¹»g, ]Ñß¹b¾

x í遞Áƒb.

X#ƒb (supply function)

p = S(x)
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4uâÞß6íTX (CÞß) <èF¥@|íß¹»g,
]Ñß¹b¾ x í遞Óƒb.

XÛ�衡õ (point of equilibrium)

(x0, p0)

ÑÛ°ƒb p = D(x) DX#ƒb p = S(x) í>õ,
?¹, p0 Ñ¾‘6DÞß6}�è<購�DÞß x0 K

ß¹víß¹»g, àÇý.

Ä¤, ì2

¾‘6”ì
def
=

∫ x0

0
[Û°ƒb− p0]dx

J£

Þß6”ì
def
=

∫ x0

0
[p0 −X#ƒb]dx

4}�[ýÊXÛ�衡õ (x0, p0) v, ¾‘6DÞß6

®Aí×ï, àÇý.

W 4. q某ß¹íÛ°ƒbÑ

p = −0.36x + 9

/X#ƒbÑ

p = 0.14x + 2
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t°¾‘6”ìJ£Þß6”ì.

<j> 根W¾‘6”ìDÞß6”ìíì2, Ûl°XÛ

�衡õ, ?¹, Û°ƒbDX#ƒbí>õ, ]Iùƒbí

»gó�, 6ÿuz,

−0.36x + 9 = 0.14x + 2

1j x. %â�ácÜ, )

0.5x = 7

]

x =
7

0.5
= 14

J£

p = (0.14)(14) + 2 = 1.96 + 2 = 3.96

Ä¤, XÛ�衡õÑ (14,3.96).

QO, 根Wì2J£微	}!…ìÜ,

¾‘6”ì =
∫ 14

0
[(−0.36x + 9)− 3.96]dx

=
∫ 14

0
(−0.36x + 5.04)dx

= −0.18x2 + 5.04x
∣∣∣14

0

= −0.18(14)2 + 5.04(14) = 35.28

10 2×bçÍ:PM



%ÈÍ,‹ÀÍ(ÂU)微	}(99ç��) Àj 34: âùÇ$Fˇ|–�íÞ	

/

Þß6”ì =
∫ 14

0
[3.96− (0.14x + 2)]dx

=
∫ 14

0
(1.96− 0.14x)dx

= 1.96x− 0.07x2
∣∣∣14

0

= 1.96(14)− 0.07(14)2 = 13.72

11 2×bçÍ:PM


