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Àj 33: ì	}íl�
({… §6.5)

âì	}íì2, ¹ì	}�k-�¸í”Ì, ªRû|

ì	}í4”. q f D g Ìª	, †

1.
∫ a

a
f(x)dx = 0

2.
∫ b

a
f(x)dx = −

∫ a

b
f(x)dx

3.
∫ b

a
cf(x)dx = c

∫ b

a
f(x)dx

4.
∫ b

a
[f(x) ± g(x)]dx =

∫ b

a
f(x)dx ±

∫ b

a
g(x)dx

4” 3 D4” 4 ¯9˚Tì	}í(44M, ¹ª

Má	}.

5.
∫ b

a
f(x)dx =

∫ c

a
f(x)dx +

∫ b

c
f(x)dx
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<zp> 1. àÇý, Ê x = a ,, ì	}Ñø¨(¨í

Þ	, ]Ñ 0.

2. àÇý, j²ó¥v, k-�¸ql�ä–ÈÅ�v,
ÏøŠU, ])„.

3. àÇý, øƒbM[× c I, Þ	ÓÑ c I.

4. àÇý, ¸ÏíÞ	�kÞ	í¸Ï.

5. àÇý, Ê [a, b] ,íÞ	�kÊ [a, c] D [c, b] ,

íÞ	¸.

W 1. t°ì	}

∫ 4

0
x

√
9 + x2dx.

<j> j¶ 1. Hp

u = 9 + x2, du = 2xdx

|c[b1ø!‹[A x íbç�, yH x í	},-

ä, l�ì	}, )∫ 4

0
x

√
9 + x2dx =

1

2

∫ 4

0

√
9 + x2︸ ︷︷ ︸√

u

(2x)dx︸ ︷︷ ︸
du

=
1

2
·
2

3
(9 + x2)3/2

∣∣∣∣4
0

=
1

3
(125 − 27) =

98

3
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j¶ 2. ¦

u = 9 + x2, du = 2xdx

)

xdx =
1

2
du

J£

x = 0, u = 9; x = 4, u = 25

Hp, ø	}!‹[A u íbç�1H u í	},-ä

(OFú@í x íP0, .u u Mí×ü), l�ì	},

) ∫ 4

0
x

√
9 + x2dx =

∫ 25

9

1

2

√
udu

=
1

2
·
2

3
u3/2

∣∣∣∣25

9

=
1

3
(125 − 27) =

98

3

W 2. t°

∫ 2

0
xe2x2

dx.

<j> H

u = 2x2, du = 4xdx
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1|c[b, )∫ 2

0
xe2x2

dx =
1

4

∫ 2

0
e2x2︸ ︷︷ ︸

eu
(4x)dx︸ ︷︷ ︸

du

=
1

4
e2x2

∣∣∣∣2
0

=
1

4
(e8 − 1)

W 3. t°

∫ 1

0

x2

x3 + 1
dx.

<j> H

u = x3 + 1, du = 3x2dx

1|c[b, )∫ 1

0

x2

x3 + 1
dx =

1

3

∫ 1

0

1

x3 + 1︸ ︷︷ ︸
1/u

(3x2)dx︸ ︷︷ ︸
du

=
1

3
ln |x3 + 1|

∣∣∣∣1
0

=
1

3
(ln 2 − ln 1) =

1

3
ln 2

W 4. q R Ñ f(x) = ex/2 Ê [−1,1] ,Fˇ|í

–�. t° R íÞ	.
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<j> âÇý, Þ	

A =
∫ 1

−1
ex/2dx

= 2ex/2
∣∣∣1
−1

= 2(e1/2 − e−1/2)

�ÌM. 1. n _b y1, y2, . . . , yn í

�ÌM
def
=

1

n
(y1 + y2 + · · · + yn)

2. q f Ê [a, b] ,©/. àSì2 f Ê [a, b] ,í

�ÌM?

àÇý, ø [a, b] n �}, )ä–ÈÅ� ∆x = b−a
n ,

1â©ø_ä–ÈqL¦øõ, )H[õ

x1, x2, . . . , xn

†¤ n õƒbMí

�ÌM =
1

n
[f(x1) + f(x2) + · · · + f(xn)]

=
1

b − a

n∑
k=1

f(xk)
b − a

n

=
1

b − a

n∑
k=1

f(xk)∆x
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I n → ∞, 1;W f Ê [a, b] ,-�¸í”Ìÿuì

	}íì2, ªì2 f Ê [a, b] ,í

�ÌM
def
= lim

n→∞
1

b − a

n∑
k=1

f(xk)∆x

=
1

b − a
lim

n→∞

n∑
k=1

f(xk)∆x︸ ︷︷ ︸
-�¸

=
1

b − a

∫ b

a
f(x)dx

ã¯, )�ÌMí

ì2. q f Ê [a, b] ,ª	, † f Ê [a, b] ,í

�ÌM =
1

b − a

∫ b

a
f(x)dx

W 5. t° f(x) =
√

x Ê [0,4] ,í�ÌM.

<j> ;Wì2,

�ÌM =
1

4 − 0

∫ 4

0

√
xdx

=
1

4

(
2

3

)
x3/2

∣∣∣∣4
0

=
1

6
(8) =

4

3
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W 6. q 6 _~qíú ‚0�Ñ

r(t) = −
1

12
t3 +

7

8
t2 − 3t + 12, 0 ≤ t ≤ 6

½¤ 6 _~qí�Ìú ‚0ÑS?

<j> âì2,

�Ì‚0 =
1

6

∫ 6

0

(
−

1

12
t3 +

7

8
t2 − 3t + 12

)
dt

=
1

6

(
−

1

48
t4 +

7

24
t3 −

3

2
t2 + 12t

)∣∣∣∣6
0

=
1

6
(−27 + 63 − 54 + 72) = 9

W 7. �“ t Ù(ÊAñqíÖ¾Ñ C(t) = 5e−0.2t.
t°å 4 Ùqí�ÌÖ¾.

<j> âì2,

�ÌÖ¾ =
1

4

∫ 4

0
5e−0.2tdt

=
5

4

(
−

1

0.2

)
e−0.2t

∣∣∣∣4
0

= −
25

4
(e−0.8 − e0)

=
25

4
(1 − e−0.8) ≈ 3.44
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�ÌMí�S<2. q f Ê [a, b] ,ÝŠ, †

Þ	 =
∫ b

a
f(x)dx

¢

�ÌM =
1

b − a

∫ b

a
f(x)dx

]ƒbFˇ|í–�Þ	∫ b

a
f(x)dx = (�ÌM)(b − a)

�kòÑ�ÌM/�Ñ [a, b] íä$Þ	, àÇý. 6ÿ

uz, øìªJvƒø_òÑ�ÌM/�Ñ [a, b] íä$

Dˇ|í–��ó°íÞ	.

Explore and Discuss

q

f(x) =

{ √
x, 0 ≤ x ≤ 1,

1
x, 1 < x ≤ 2.

t° f Ê [0,2] ,Fˇ|–�íÞ	.

<j> ;Wì	}í�S<2£„j4” (4” 5), Þ	

A =
∫ 2

0
f(x)dx =

∫ 1

0
f(x)dx +

∫ 2

1
f(x)dx
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QO, ;W f Fú@íbç�, â,�, )Þ	

A =
∫ 1

0

√
xdx +

∫ 2

1

1

x
dx

=
2

3
x3/2

∣∣∣∣1
0
+ ln |x|

∣∣∣2
1

=
2

3
+ ln2

Self-Check Exercises

1. t°ì	}

∫ 2

0

√
2x + 5dx.

<j> ;W(4�²,∫ 2

0

√
2x + 5dx =

1

2

(
2

3

)
(2x + 5)3/2

∣∣∣∣2
0

=
1

3
(93/2 − 53/2) =

1

3
(27 − 53/2)

Exercises

7. t°

∫ 2

0

1√
2x + 1

dx.

<j> ;W(4�²,∫ 2

0

1√
2x + 1

dx =
1

2
(2)(2x + 1)1/2

∣∣∣∣2
0
=

√
5 − 1
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12. t°

∫ 2

1

(
x3 +

3

4

)
(x4 + 3x)−2dx.

<j> H

u = x4 + 3x, du = (4x3 + 3)dx

1|c[b, )∫ 2

1

(
x3 +

3

4

)
(x4 + 3x)−2dx

=
1

4

∫ 2

1
(x4 + 3x)−2︸ ︷︷ ︸

u−2

(4x3 + 3)dx︸ ︷︷ ︸
du

=
1

4
(−1)

1

x4 + 3x

∣∣∣∣2
1

= −
1

4

(
1

22
−

1

4

)
=

1

4

(
1

4
−

1

22

)
=

1

4

(
11 − 2

44

)
=

9

176

14. t°

∫ 4

1
x

√
x + 1dx.

<j> Hp

u = x + 1, du = dx, x = u − 1

Dú@í u M

x = 1, u = 2; x = 4, u = 5
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(O x MFÊíP0), 1�Ç(Má	}, )∫ 4

1
x

√
x + 1dx =

∫ 5

2
(u − 1)

√
udu

=
∫ 5

2
(u3/2 − u1/2)du =

2

5
u5/2 −

2

3
u3/2

∣∣∣∣5
2

=
[
2

5
(5)5/2 −

2

3
(5)3/2

]
−

[
2

5
(2)5/2 −

2

3
(2)3/2

]
=

(
10

√
5 −

10

3

√
5

)
−

(
8

5

√
2 −

4

3

√
2

)
=

20

3

√
5 −

4

15

√
2

20. t°

∫ 4

0

e
√

x

√
x

dx.

<j> H

u =
√

x, du =
1

2
√

x
dx

1|c[b, )∫ 4

0

e
√

x

√
x

dx = 2
∫ 4

0
e
√

x︸︷︷︸
eu

1

2
√

x
dx︸ ︷︷ ︸

du

= 2e
√

x
∣∣∣4
0

= 2(e2 − 1)
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24. t°

∫ 1

0

ex

1 + ex
dx.

<j> H

u = 1 + ex, du = exdx

)∫ 1

0

ex

1 + ex
dx =

∫ 1

0

1

1 + ex︸ ︷︷ ︸
1/u

exdx︸ ︷︷ ︸
du

= ln(1 + ex)
∣∣∣1
0

= ln(1 + e) − ln 2

27. t°ì	}

∫ 2

1

(
2e−4x −

1

x2

)
dx.

<j> ;W(4�²1Má	}, )∫ 2

1

(
2e−4x −

1

x2

)
dx = 2

(
−

1

4

)
e−4x +

1

x

∣∣∣∣2
1

=
(
−

1

2
e−8 +

1

2

)
−

(
−

1

2
e−4 + 1

)
=

1

2
e−4 −

1

2
e−8 −

1

2

61. qŠ,k�œòJÓ0p t Ù(íÖ�¾ì}ªÑ

f(t) = 100

(
t2 + 10t + 100

t2 + 20t + 100

)
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t°‡ 10 ÙíÖ�¾�Ìì}ª.

<j> íl, ;WÅÎ¶, ZŸ\	ƒb, )

t2 + 10t + 100

t2 + 20t + 100
= 1 −

10t

t2 + 20t + 100

= 1 −
10t

(t + 10)2
= 1 −

10(t + 10) − 100

(t + 10)2

= 1 −
10

t + 10
+

100

(t + 10)2

QO, Hp,�, 1;W�ÌMíì2£(4�², )�Ì

ì}ª

A =
1

10

∫ 10

0
100

(
t2 + 10t + 100

t2 + 20t + 100

)
dt

= 10
∫ 10

0

(
1 −

10

t + 10
+

100

(t + 10)2

)
dt

= 10
[
t − 10 ln |t + 10| −

100

t + 10

]∣∣∣∣10

0
= 10[(10 − 10 ln 20 − 5) − (−10 ln 10 − 10)]

= 10(15 + 10 ln 10 − 10 ln 20)

= 10
(
15 + 10 ln

1

2

)
= 150 − 100 ln 2

71. t°ì	}

∫ 3

3
(1 +

√
x)e−xdx.
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<j> ÄÑ	},-äó°, ;Wì	}í4” 1,∫ 3

3
(1 +

√
x)e−xdx = 0

72. #ì

∫ 3

0
f(x)dx = 4, t°

∫ 0

3
f(x)dx.

<j> ;W4” 2, çJ	},-äÛ‰U, ]∫ 0

3
f(x)dx = −

∫ 3

0
f(x)dx = −4

75. T, ÄÑ	},-äó°.

76. F, ÄÑ 1
x−2 Ê x = 2 .©/.

77. F, ÄÑ.ªøbç�
√

x + 1 T|	}¯UÕ.

78. T, ÄÑ f ′ ©/, ;W�	}!…ìÜ, A.

79. T, ÄÑ\	ƒb f D g ©// k Ñø�b, ;W

ì	}4”, A.

80. T, ÄÑ\	ƒb f ©// a < c < b, ;Wì	

}4”1�ácÜ, A.
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