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< 1ページ.数列の類推 >

問1の解答

a1 = 1 a2 = 5 a3 = 14 a4 = 30 a5 = 55

b1 = 2 b2 = 3 b3 = 4 b4 = 5 b5 = 6

bn = n+ 1

問2の解答

a1 = 1 a2 = 3 a3 = 6 a4 = 10 a5 = 15

b1 = 1 b2 = 9 b3 = 36 b4 = 100 b5 = 225

bn = (an)
2
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< 2ページ.和の記号
P
1 >

問1の解答

(1)

7X
k=1

k = 1 + 2 + 3 + 4 + 5 + 6 + 7

(2)

5X
k=1

2k = 2 + 4 + 8 + 16 + 32

(3)

6X
k=1

k2 = 12 + 22 + 32 + 42 + 52 + 62

(4)

4X
k=1

(3k − 1) = 2 + 5 + 8 + 11

問2の解答

(1) 1 + 2 + 3 + 4 + · · ·+ n =
nX
k=1

k

(2) 1× 2 + 3× 4 + 5× 6 + · · ·+ (2n− 1)(2n) =
nX
k=1

(2k − 1)(2k)

(3) 5 + 10 + 15 + · · ·+ 100 =
20X
k=1

5k

問3の解答

(1)

7X
k=3

(k2 − 8) = (9− 8) + (16− 8) + (25− 8) + (36− 8) + (49− 8)

(2)

8X
k=4

(2k − 1)(2k + 1) = 7× 9 + 9× 11 + 11× 13 + 13× 15 + 15× 17

(3)

5X
k=0

4k = 1 + 4 + 42 + 43 + 44 + 45
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< 3ページ.和の記号
P
2 >

問1の解答

(1)

nX
k=1

(2k + 3) = 2

nX
k=1

k + 3

nX
k=1

1 = 2× n(n+ 1)

2
+ 3× n = n2 + 4n

(2)

nX
k=1

(8k − 5) = 8× n(n+ 1)

2
− 5× n = 4n2 + 4n− 5n = 4n2 − n

問2の解答

(1)

nX
k=1

(2k − 1) = 2× n(n+ 1)

2
− n = n2

(2)

nX
k=1

(5k − 3) = 5× n(n+ 1)

2
− 3n = 5

2
n2 − n

2

(3)
nX
k=1

(7n− 4) = 7× n(n+ 1)

2
− 4n = 7

2
n2 − 1

2
n
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< 4ページ.和の記号
P
3 >

問1の解答
nX
k=1

k2 =
n(n+ 1)(2n+ 1)

6

問2の解答

(1)

7X
k=1

k2 =
7× (7 + 1)× (2× 7 + 1)

6
= 140

(2)

n+1X
k=1

k2 =
(n+ 1)(n+ 2)(2n+ 3)

6

問3の解答

(1)
nX
k=1

(5− 2k + 12k2) = 5n− 2× n(n+ 1)

2
+ 12× n(n+ 1)(2n+ 1)

6

= 5n− n(n+ 1) + 2n(n+ 1)(2n+ 1)

= n(4n2 + 5n+ 6)

(2)

nX
k=1

(3 + 2k)2 =

nX
k=1

(9 + 12k + 4k2)

= 9n+ 12

µ
n(n+ 1)

2

¶
+ 4

µ
n(n+ 1)(2n+ 1)

6

¶
= 9n+ 6n(n+ 1) +

2

3
n(n+ 1)(2n+ 1)
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< 5ページ.和の記号
P
4 >

問1の解答
nX
k=1

k3 =

½
n(n+ 1)

2

¾2

問2の解答

(1)

7X
k=1

k3 =

µ
7× 8
2

¶2
= 784

(2)

n−1X
k=1

k3 =

½
(n− 1)n

2

¾2

問3の解答

(1)
nX
k=1

(1− k)3 =

nX
k=1

(1− 3k + 3k2 − k3)

= n− 3

2
n(n+ 1) +

n(n+ 1)(2n+ 1)

2
− n2(n+ 1)2

4

(2)
nX
k=1

(2 + k)3 =

nX
k=1

(8 + 12k + 6k2 + k3)

= 8n+ 6n(n+ 1) + n(n+ 1)(2n+ 1) +
n2(n+ 1)2

4



2003年度 基礎数学ワークブック初級編 No. 4 解答 − 6 −

< 6ページ.極限 >

問の解答

(1) lim
n→∞

3

2n+ 4
= 0

(2) lim
n→∞

3n

2n− 1 =
3

2

(3) lim
n→∞

2n2 + 3n− 5
3n2 − 2n+ 4 =

2

3

(4) lim
n→∞

(2n− 3)(n+ 2)
(n− 1)(n+ 1) = lim

n→∞
2n2 + n− 6
n2 − 1 = 2

(5) lim
n→∞

1

n3
(12 + 22 + 32 + · · ·+ n2) = lim

n→∞
1

n3
× n(n+ 1)(2n+ 1)

6
=
1

3

(6) lim
n→∞

1

n4
(13 + 23 + 33 + · · ·+ n3) = lim

n→∞
1

n4
× n2(n+ 1)2

4
=
1

4
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< 7ページ.和の極限値 >

問の解答

(1) lim
n→∞

1

n

nX
k=1

1 = lim
n→∞

1

n
× n = 1

(2) lim
n→∞

1

n2

nX
k=1

k = lim
n→∞

1

n2
× n(n+ 1)

2
=
1

2

(3) lim
n→∞

1

n3

nX
k=1

k2 = lim
n→∞

1

n3
× n(n+ 1)(2n+ 1)

6
=
1

3

(4) lim
n→∞

1

n4

nX
k=1

k3 = lim
n→∞

1

n4
× n2(n+ 1)2

4
=
1

4

(5) lim
n→∞

1

n

nX
k=1

µ
1 +

k

n

¶
= lim

n→∞
1

n

½
n+

1

n
× n(n+ 1)

2

¾
=
3

2

(6) lim
n→∞

1

n

nX
k=1

µ
4 +

4k

n
+
k2

n2

¶
= lim

n→∞
1

n

½
4n+ 2(n+ 1) +

n(2n+ 1)

6n

¾
=
19

3

(7) lim
n→∞

1

n

nX
k=1

µ
1 +

k

n

¶3
= lim

n→∞
1

n

nX
k=1

µ
1 +

3k

n
+
3k2

n2
+
k3

n3

¶

= lim
n→∞

1

n

½
n+

3(n+ 1)

2
+
(n+ 1)(2n+ 1)

2n
+
(n+ 1)2

4n

¾

=
15

4
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< 9ページ.区分求積法 2 >

問1の解答

n−1X
k=1

k2 =
(n− 1)n(2n− 1)

6

Sn =

½
1

6
(n− 1)n(2n− 1)

¾µ
1

n

¶3
=
1

6

Ã
1− 1

n

!Ã
2− 1

n

!

問2の解答

S1 =
1

6
× (1− 1)(2− 1) = 0

S2 =
1

6
×
µ
1− 1

2

¶
×
µ
2− 1

2

¶
=
1

6
× 1

2
× 3

2
=
1

8

S3 =
1

6
×
µ
1− 1

3

¶
×
µ
2− 1

3

¶
=
1

6
× 2

3
× 5

3
=

5

27

問3の解答

lim
n→∞

Sn = lim
n→∞

1

6

µ
1− 1

n

¶µ
2− 1

n

¶
=
1

6
× 1× 2 = 1

3
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< 10ページ.区分求積法 3 >

問の解答

(1) S∗n = x1
2∆x+ x2

2∆x+ · · ·+ xn2∆x = (x12 + x22 + · · ·+ xn2)∆x

(2) S∗n =
¡
(∆x)2 + (2∆x)2 + · · ·+ (n∆x)2

¢
∆x

=
¡
12 + 22 + · · ·+ n2

¢
(∆x)3

=

Ã
nX
k=1

k2

!
× (∆x)3

(3) S∗n =
n(n+ 1)(2n+ 1)

6
×
µ
1

n

¶3
=
(n+ 1)(2n+ 1)

6n2

(4) S∗1 =
1× 3
6

= 1 S∗2 =
3× 5
6× 4 =

5

8
S∗3 =

4× 7
6× 9 =

14

27

(5) lim
n→∞

S∗n = lim
n→∞

(n+ 1)(2n+ 1)

6n2
= lim

n→∞
2n2 + 3n+ 1

6n2
=
1

3

(6) S =
1

3
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< 11ページ.区分求積法 4 >

問1の解答

(1) Sn = (∆x)3∆x+ (2∆x)3∆x+ · · ·+ ((n− 1)∆x)3∆x

=
©
1 + 23 + 33 + · · ·+ (n− 1)3

ª
(∆x)4

=

(
n−1X
k=1

k3

)
(∆x)4

(2) Sn =
(n− 1)2n2

22
× 1

n4
=
(n− 1)2
4n2

(3) lim
n→∞

Sn = lim
n→∞

n2 − 2n+ 1
4n2

=
1

4

問2の解答

S∗n =

(
nX
k=1

k3

)
(∆x)4

lim
n→∞

S∗n = lim
n→∞

½
n(n+ 1)

2

¾2
×
µ
1

n

¶4
= lim

n→∞
n2 + 2n+ 1

4n2
=
1

4

問3の解答

S =
1

4
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< 12ページ.区分求積法 5 >

問1の解答

(1) Sn(x) =
¡
x1
2 + x2

2 + · · ·+ xn−12
¢
∆x

(2) Sn(x) =
©
∆x2 + (2∆x)2 + · · ·+ ((n− 1)∆x)2

ª
∆x =

(
n−1X
k=1

k2

)
(∆x)3

(3) Sn(x) =
(n− 1)n(2n− 1)

6
× x3

n3
=
(n− 1)(2n− 1)

6n2
x3

(4) lim
n→∞

Sn(x) = lim
n→∞

µ
2n2 − 3n+ 1

6n2

¶
x3 =

1

3
x3

問2の解答

(1) S∗n(x) =
nX
k=1

xk
2∆x =

nX
k=1

k2(∆x)3 =
(n+ 1)(2n+ 1)

6n2
x3

(2) lim
n→∞

S∗n(x) = lim
n→∞

2n2 + 3n+ 1

6n2
x3 =

1

3
x3

問3の解答

S(x) =
1

3
x3
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< 13ページ.区分求積法 6 >

問1の解答

(1) Sn(x) =
¡
x1
3 + x2

3 + · · ·+ xn−13
¢
∆x

(2) Sn(x) =

n−1X
k=1

xk
3∆x =

(
n−1X
k=1

k3

)
(∆x)4

(3) Sn(x) =

½
(n− 1)n

2

¾2
×
³ x
n

´4
=
(n− 1)2
22n2

x4

(4) lim
n→∞

Sn(x) = lim
n→∞

n2 − 2n+ 1
4n2

x4 =
1

4
x4

問2の解答

(1) S∗n(x) =
(n+ 1)2

4n2
x4

(2) lim
n→∞

S∗n(x) = lim
n→∞

n2 + 2n+ 1

4n2
x4 =

1

4
x4

問3の解答

S(x) =
1

4
x4
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< 14ページ.面積関数 1 >

問1の解答

(1) S(x) = x

(2) S(x) =
1

2
x2

問2の解答

(1) S(x) =
1

3
x3

(2) S(x) =
1

4
x4

問3の解答

(1) S(x) =
1

5
x5

(2) S(x) =
1

n+ 1
xn+1

問4の解答

S 0(x) = f(x)

µZ
f(x)dx = S(x)

¶
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< 15ページ.面積関数 2 >

問の解答

[証明]

f(x+∆x)∆x 5 S(x+∆x)− S(x) 5 f(x)∆x

より

lim
∆x→0

f(x+∆x) 5 lim
∆x→0

S(x+∆x)− S(x)
∆x

5 f(x)

よって f(x) 5 S 0(x) 5 f(x) より S0(x) = f(x) が成立する。

(証明終)
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< 16ページ.定積分の定義 >

問の解答
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< 17ページ.和の極限の定積分表示 1 >

問の解答

(1) lim
n→∞

nX
k=1

µ
1 +

k

n

¶
1

n
=

Z 2

1

x dx

(2) lim
n→∞

nX
k=1

µ
2 +

k

n

¶2
1

n
=

Z 3

2

x2 dx

(3) lim
n→∞

nX
k=1

µ
1 +

k

n

¶3
1

n
=

Z 2

1

x3 dx

(4) lim
n→∞

nX
k=1

µ
3 +

2

n
k

¶4
2

n
=

Z 5

3

x4 dx
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< 18ページ.和の極限の定積分表示 2 >

問の解答

(1) lim
n→∞

Ã
nX
k=1

1

2 + k
n

!
1

n
=

Z 3

2

1

x
dx

(2) lim
n→∞

Ã
nX
k=1

1

(4 + 2k
n
)5

!
2

n
=

Z 6

4

1

x5
dx

(3) lim
n→∞

⎛⎝ nX
k=1

1q
1 + 3k

n

⎞⎠ 3

n
=

Z 4

1

1√
x
dx

(4) lim
n→∞

Ã
nX
k=1

3

r
2 +

4k

n

!
4

n
=

Z 6

2

3
√
x dx
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< 20ページ.定積分 1 >

問の解答

(1)

Z b

a

xn dx =
bn+1

n+ 1
− an+1

n+ 1
(2)

Z b

a

1

x
dx = log

¯̄̄̄
b

a

¯̄̄̄

(3)

Z b

a

dx = b− a (4)

Z b

a

ex dx = eb − ea

(5)

Z b

a

cosx dx = sin b− sin a (6)

Z b

a

sin x dx = − cos b+ cos a

(7)

Z b

a

dx

cos2 x
= tan b− tan a (8)

Z b

a

dx

1 + x2
= tan−1 b− tan−1 a

(9)

Z 10

4

dx = 6 (10)

Z 5

1

1

x2
dx =

∙
− 1
x

¸5
1

=
4

5

(11)

Z 4

1

√
x dx =

∙
2

3
x
√
x

¸4
1

=
14

3
(12)

Z 8

1

1
3
√
x
dx =

∙
3

2

3
√
x2
¸8
1

=
9

2

(13)

Z e

1

1

x
dx = log e− log 1 = 1 (14)

Z 2

0

ex dx = e2 − 1

(15)

Z π
2

0

cos x dx = sin
π

2
− sin 0 = 1 (16)

Z π

0

sin x dx = − cos π + cos 0 = 2

(17)

Z π
4

0

dx

cos2 x
= tan

π

4
− tan 0 = 1 (18)

Z 1

0

dx

1 + x2
= tan−1 1− tan−1 0 = π

4
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< 21ページ.定積分 2 >

問の解答

(1)

Z 2

1

2x2 − 3x+ 1
x2

dx =

Z 2

1

µ
2− 3

x
+

1

x2

¶
dx

=

∙
2x− 3 log |x|− 1

x

¸2
1

= 4− 3 log 2− 1

2
− (2− 1)

=
5

2
− 3 log 2

(2)

Z 0

−1

¡
x3 + x4

¢
dx+

Z 1

0

¡
x3 + x4

¢
dx =

Z 1

−1

¡
x3 + x4

¢
dx =

∙
1

4
x4 +

1

5
x5
¸1
−1
=
2

5

(3)

Z 2

1

dx

x(x+ 1)
=

Z 2

1

µ
1

x
− 1

x+ 1

¶
dx =

∙
log

¯̄̄̄
x

x+ 1

¯̄̄̄¸2
1

= log
2

3
− log 1

2
= log

4

3

(4)

Z π

0

cos2 x dx =

Z π

0

1 + cos(2x)

2
dx =

∙
x

2
+
sin(2x)

4

¸π
0

=
π

2

(5)

Z π
2

0

sin(2x) cos(4x) dx =

Z π
2

0

sin(6x) + sin(−2x)
2

dx

=

∙ − cos(6x)
12

+
cos(−2x)

4

¸ π
2

0

= − cos(3π)
12

+
cos(−π)
4

−
µ −1
12

+
1

4

¶
= − 1

3



2003年度 基礎数学ワークブック初級編 No. 4 解答 − 20 −

< 22ページ.定積分 3 >

問の解答

(1)

Z 1

−1

¡
x3 + x4 + x5

¢
dx = 2

Z 1

0

x4 dx =
2

5

(2)

Z 1

−1

¡
x+ x3 + x6

¢
dx = 2

Z 1

0

x6 dx =
2

7

(3)

Z π
2

−π
2

(sin x+ cos x) dx = 2

Z π

0

cosx dx = 2

(4)

Z π
4

−π
4

= 2

Z π
4

0

1

cos2 x
dx = 2
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< 23ページ.定積分の積分変数 >

問の解答

(1)

Z 3

1

(4− 9.8t)dt =
£
4t− 4.9t2

¤3
1
= (12− 4.9× 9)− (4− 4.9) = −31.2

(2)

Z R

0

2πr dr = [πr2]R0 = πR2

(3)

Z π

0

sin θ dθ = [− cos θ]π0 = − cos π + cos 0 = 2

(4)

Z b

a

un du =

∙
1

n+ 1
un+1

¸b
a

=
bn+1

n+ 1
− an+1

n+ 1

(5)

Z 9

1

√
u du =

∙
2

3
u
√
u

¸9
1

=
2

3
9
√
9− 2

3
=
52

3
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< 24ページ.定積分の置換積分法 1 >

問の解答

(1)

Z 1

−1
3x2(x3 + 1)4dx =

Z 2

0

u4 du =

∙
1

5
u5
¸2
0

=
32

5

(2)

Z 2

0

2x
√
x2 + 1 dx =

Z 5

1

√
u du =

∙
2

3
u
√
u

¸5
1

=
10
√
5

3
− 2

3

(3)

Z 1

0

4x3

(x4 + 1)2
dx =

Z 2

1

1

u2
du =

∙
− 1

u

¸2
1

=
1

2
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< 25ページ.定積分の置換積分法 2 >

問の解答

(1)

Z 1

0

x(x2 + 2)3dx =

Z 3

2

1

2
u3du =

∙
1

8
u4
¸3
2

=
1

8
(81− 16) = 65

8

(2)

Z 3

0

xex
2

dx =

Z 9

0

1

2
eudu =

∙
1

2
eu
¸9
0

=
e9

2
− 1

2

(3)

Z 2

−1

x2

x3 + 2
dx =

Z 10

1

1

u
× 1

3
du =

∙
1

3
log u

¸10
1

=
1

3
log 10

(4)

Z 2

0

x

(x2 + 1)3
du =

Z 5

1

1

2u3
du =

∙
− 1

4u2

¸5
1

= − 1

100
+
1

4
=

6

25



2003年度 基礎数学ワークブック初級編 No. 4 解答 − 24 −

< 26ページ.定積分の置換積分法 3 >

問の解答

(1)

Z 1

0

x(1− x)7 dx=
Z 0

1

(1− u)u7(−1) du =
Z 0

1

(u− 1)u7 du

=

Z 0

1

(u8 − u7) du =
h u9
9
− u8

8

i0
1

= 0−
³ 1
9
− 1

8

´
=

1

72

(2)

Z 5

2

x
√
x− 1 dx=

Z 4

1

(u+ 1)
√
u du =

Z 4

1

(u
3
2 + u

1
2 ) du

=
h 2
5
x

5
2 +

2

3
x

3
2

i4
1

=
³ 2
5
× 4 5

2 +
2

3
× 4 3

2

´
−
³ 2
5
+
2

3

´
=
64

5
+
16

3
− 2

5
− 2

3
=
62

5
+
14

3

=
186 + 70

15
=
256

15

⎛⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

u = 1− x
⇓

du

dx
= −1

x = 1− u

⎞⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠

⎛⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

u = x− 1
⇓

du

dx
= 1

x = u+ 1

⎞⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠



2003年度 基礎数学ワークブック初級編 No. 4 解答 − 25 −

< 27ページ.定積分の置換積分法 4 >

問の解答

(1)

Z √3
−1

√
4− x2 dx=

Z π
3

− π
6

p
4− 4 sin2 θ 2 cos θ dθ =

Z π
3

− π
6

4 cos2 θ dθ

=

Z π
3

− π
6

(2 + 2 cos (2θ)) dθ =
h
2θ + sin (2θ)

i π
3

− π
6

=
2π

3
+ sin

³ 2π
3

´
−
³
− π

3
+ sin

¡
− π

3

¢´

=
3π

3
+

√
3

2
+

√
3

2
= π +

√
3

(2)

Z √2
0

dx√
4− x2

dx=

Z π
4

0

1p
4− 4 sin2 θ

2 cos θ dθ =

Z π
4

0

dθ

=
h
θ
i π
4

0
=

π

4

⎛⎜⎜⎜⎝
x = 2 sin θ

dx

dθ
= 2 cos θ

⎞⎟⎟⎟⎠

( x = 2 sin θ )



2003年度 基礎数学ワークブック初級編 No. 4 解答 − 26 −

< 28ページ.定積分の部分積分法 1 >

問の解答

(1)

Z 1

−1
(x+ 1)(x− 1)3 dx=

h 1
4
(x+ 1)(x− 1)4

i1
−1
−
Z 1

−1

1

4
(x− 1)4 dx

= 0−
h 1
20
(x− 1)5

i1
−1

= −
³
0− −32

20

´
= − 8

5

(2)

Z π
2

0

x sinx dx=
h
−x cosx

i π
2

0
−
Z π

2

0

(− cos x) dx = 0 +
Z π

2

0

cosx dx

=
h
sin x

i π
2

0
= 1

(3)

Z 1

0

xex dx =
£
xex
¤1
0
−
Z 1

0

ex dx

= (1e1 − 0)−
£
ex
¤1
0

= e− (e− 1) = 1



2003年度 基礎数学ワークブック初級編 No. 4 解答 − 27 −

< 29ページ.定積分の部分積分法 2 >

問の解答

(1)

Z e

1
e

x log x dx=
h x2
2
log x

ie
1
e

−
Z e

1
e

x

2
dx

=
e2

2
log e− 1

2e2
log
¡ 1
e

¢
−
h x2
4

ie
1
e

=
e2

2
+

1

2e2
−
³ e2
4
− 1

4e2

´
=
e2

4
+

3

4e2

(2)

Z √e
1

x3 log x dx=
h x4
4
log x

i√e
1
−
Z √e
1

x3

4
dx

=
e2

4
log
√
e− 0−

h x4
16

i√e
1

=
e2

8
−
³ e2
16
− 1

16

´
=
e2

16
+
1

16

(3)

Z 1

0

x2ex+1 dx=
h
x2ex+1

i1
0
−
Z 1

0

2xex+1 dx

= (1e2 − 0)−
nh
2xex+1

i1
0
−
Z 1

0

2ex+1 dx
o

= e2 − (2e2 − 0) +
h
2ex+1

i1
0

= −e2 + (2e2 − 2e1) = e2 − 2e

(4)

Z 1

0

x3ex dx=
h
x3ex

i1
0
−
Z 1

0

3x2ex dx

= (1e1 − 0)−
nh
3x2ex

i1
0
−
Z 1

0

6xex dx
o

= e− (3e1 − 0) +
h
6xex

i1
0
−
Z 1

0

6ex dx

= −2e+ (6e1 − 0)−
h
6ex
i1
0

= 4e− (6e1 − 6) = 6− 2e



2003年度 基礎数学ワークブック初級編 No. 4 解答 − 28 −

< 30ページ.定積分の部分積分法 3 >

問の解答

(1)

Z π
2

0

x2 cosx dx=
h
x2 sin x

i π
2

0
−
Z π

2

0

2x sinx dx

=
³ π
2

´2
sin
¡ π
2

¢
− 0−

nh
2x× (− cosx)

i π
2

0
−
Z π

2

0

2× (− cosx) dx
o

=
π2

4
− 0−

Z π
2

0

2 cosx dx

=
π2

4
−
h
2 sinx

i π
2

0
=

π2

4
− 2

(2)

Z π
2

0

x2 sin (2x) dx=
h −x2 cos 2x

2

i π
2

0
−
Z π

2

0

¡
−x cos (2x)

¢
dx

= −
¡
π
2

¢2
2

cos π +

Z π
2

0

x cos (2x) dx

=
π2

8
+
h
x
sin (2x)

2

i π
2

0
−
Z π

2

0

sin (2x)

2
dx

=
π2

8
+

π

2
× sin (π)

2
− 0 +

h cos (2x)
4

i π
2

0

=
π2

8
− 1

2



2003年度 基礎数学ワークブック初級編 No. 4 解答 − 29 −

< 31ページ.定積分の練習 1 >

問の解答

(1)

Z 3

−1
dx = 3 + 1 = 4

(2)

Z √e
1

dx

x
=
h
log x

i√e
1
= log

√
e− log 1 = 1

2

(3)

Z 1

0

3
p
x dx =

h 3
4
x
4
3

i1
0
=
3

4

(4)

Z π

0
(3 sinx− 4 cosx) dx=

h
−3 cosx− 4 sinx

iπ
0

= −3 cosπ − 4 sinπ + 3 cos 0 + 4 sin 0 = 6

(5)

Z 2

1

3x2 − 4x+ 1
x2

dx=

Z 2

1

³
3− 4

x
+

1

x2

´
dx =

h
3x− 4 log |x|− 1

x

i2
1

=
³
6− 4 log 2− 1

2

´
−
³
3− 4 log 1− 1

1

´
=
7

2
− 4 log 2

(6)

Z 9

1

dx√
x
=
h
2
√
x
i9
1
= 2
√
9− 2 = 4

(7)

Z π
4

− π
3

dx

cos2 x
=
h
tanx

i π
4

− π
3

= 1 +
√
3

(8)

Z 2

1

1

3x+ 1
dx =

h 1
3
log |3x+ 1|

i2
1
=
1

3
log 7− 1

3
log 4 =

1

3
log
¡ 7
4

¢
(9)

Z 3

2

dx

x2 − 1 =
Z 3

2

1

2

³ 1

x− 1 −
1

x+ 1

´
dx =

∙
1

2
log

¯̄̄̄
x− 1
x+ 1

¯̄̄̄¸3
2

=
1

2
log
¡ 3
2

¢

(10)

Z π

0
sin 2x cosx dx=

Z π

0

1

2

n
sin (3x) + sinx

o
dx =

h
− 1
6
cos (3x)− 1

2
cosx

iπ
0

=
³
− 1
6
cos (3π)− 1

2
cosπ

´
+
³ 1
6
cos 0 +

1

2
cos 0

´
=
4

3

(11)

Z π
2

− π
2

sin2 xdx = 2

Z π
2

0

1

2

¡
1− cos (2x)

¢
dx =

h
x− 1

2
sin (2x)

i π
2

0
=

π

2

(12)

Z π
2

− π
2

cos2 (2x) dx = 2

Z π
2

0

1

2

¡
1 + cos (2x)

¢
dx =

h
x+

1

2
sin (2x)

i π
2

0
=

π

2

(13)

Z 2

−2
e3x−1 dx =

h 1
3
e3x−1

i2
−2
=
1

3
e5 − 1

3
e−7 =

1

3

³
e5 − 1

e7

´

(14)

Z 1

−1
xe−x

2
dx =

h
− 1
2
e−x

2
i1
−1
= − 1

2
e−1 +

1

2
e−1 = 0



2003年度 基礎数学ワークブック初級編 No. 4 解答 − 30 −

< 32ページ.定積分の練習 2 >

問の解答

(1)

Z 1

0

1

(3x+ 1)5
dx=

Z 4

1

1

3
× 1

u5
du =

h
− 1

12
u−4

i4
1
= − 1

12

n 1

44
− 1

14

o
=

85

1024

(2)

Z 10

1

√
5x− 1 dx =

Z 49

4

1

5

√
u du =

h 2
15
u
3
2

i49
4
=

2

15

n
49

3
2 − 4 3

2

o
=

2

15

n
343− 8

o
=
134

3

(3)

Z 1

0

x2

(x3 + 1)4
dx =

Z 2

1

1

3
× 1

u4
du =

h
− 1
9
u−3

i2
1
= − 1

9

n 1

23
− 1

13

o
=
1

9
× 7

8
=

7

72

(4)

Z 1

0

3x

x2 + 1
dx =

h 3
2
log (x2 + 1)

i1
0
=
3

2
log 2

(5)

Z 2

−
√
3

p
4− x2 dx=

Z π
2

− π
3

p
4− 4 sin2 θ 2 cos θ dθ =

Z π
2

− π
3

4 cos2 θ dθ

=

Z π
2

− π
3

n
2 + 2 cos (2θ)

o
dθ =

h
2θ + sin (2θ)

i π
2

− π
3

= π + sinπ −
³
− 2π
3
+ sin

¡
− 2π
3

¢´
=
5π

3
+

√
3

2

³
x = 2 sin θ

´

(6)

Z 1

0
x(x+ 1)4 dx=

h
x
(x+ 1)5

5

i1
0
−
Z 1

0

(x+ 1)5

5
dx =

25

5
− 0−

h (x+ 1)6
30

i1
0

=
32

5
−
³ 26
30
− 16

30

´
=
43

10

(7)

Z π
3

− π
4

x sinx dx=
h
−x cosx

i π
3

− π
4

−
Z π

3

− π
4

(− cosx) dx = − π

3
cos

π

3
+

π

4
cos

³
− π

4

´
+
h
sinx

i π
3

− π
4

= − π

6
+

√
2

8
π + sin

π

3
− sin

³
− π

4

´
=
³ √2
8
− 1

6

´
π +

√
3

2
+

√
2

2

(8)

Z 1

1
e

log x dx=
h
x log x− x

i1
1
e

= (1 log 1− 1)−
³ 1
e
log

1

e
− 1

e

´
=
2

e
− 1

(9)

Z 0

−1
x2ex dx=

h
x2ex

i0
−1
−
Z 0

−1
2xex dx = (0− e−1)−

nh
2xex

i0
−1
−
Z 0

−1
2ex dx

o
= − 1

e
− (0 + 2e−1) +

h
2ex
i0
−1
= − 3

e
+ 2e0 − 2e−1 = 2− 5

e

(10)

Z π

0
x2 cosx dx=

h
x2 sinx

iπ
0
−
Z π

0
2x sinx dx = 0− 0 +

Z π

0
2x(cosx)0 dx

=
h
2x cosx

iπ
0
−
Z π

0
2 cosx dx = 2π cosπ − 0−

h
2 sinx

iπ
0
= −2π
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< 33ページ.和の極限と定積分 1 >

問の解答

(1) lim
n→∞

1

n

nX
k=1

1¡
2 + k

n

¢2 = Z 3

2

1

x2
dx =

h
− 1
x

i3
2
= − 1

3
+
1

2
=
1

6

(2) lim
n→∞

2

n

nX
k=1

³
1 +

2k

n

´3
=

Z 3

1

x3 dx =
h 1
4
x4
i3
1
=
81

4
− 1

4
=
80

4
= 20

(3) lim
n→∞

5

n

nX
k=1

r
4 +

5k

n
=

Z 9

4

√
x dx =

h 2
3
x
√
x
i9
4
=
2

3
(9
√
9− 4

√
4) =

38

3

(4) lim
n→∞

3

n

nX
k=1

1q
1 + 3k

n

=

Z 4

1

1√
x
dx =

h
2
√
x
i4
1
= 2
√
4− 2 = 2



2003年度 基礎数学ワークブック初級編 No. 4 解答 − 32 −

< 34ページ.和の極限と定積分 2 >

問の解答

(1) lim
n→∞

3

n

(r
1 +

3

n
+

r
1 +

6

n
+

r
1 +

9

n
+ · · ·+

r
1 +

3n

n

)

= lim
n→∞

3

n

nX
k=1

r
1 +

3

n
k =

Z 4

1

√
x dx =

h2
3
x
√
x
i4
1
=
2

3
(4
√
4− 1) = 14

3

(2) lim
n→∞

π

n

½
cos
¡
−π
2
+
π

n

¢
+ sin

¡
−π
2
+
2π

n

¢
+ cos

¡
−π
2
+
3π

n

¢
+ · · ·+ cos

¡
−π
2
+
nπ

n

¢¾

= lim
n→∞

π

n

nX
k=1

cos
¡
− π

2
+
kπ

n

¢
=

Z π
2

−π
2

cos (x) dx =
h
sin x

iπ
2

−π
2

= 2

(3) lim
n→∞

5

n

⎧⎨⎩ 1q
4 + 5

n

+
1q
4 + 10

n

+
1q
4 + 15

n

+ · · ·+ 1q
4 + 5n

n

⎫⎬⎭
= lim

n→∞
5

n

nX
k=1

1q
4 + 5

n
k
=

Z 9

4

1√
x
dx =

h
2
√
x
i9
4
= 2
√
9− 2

√
4 = 6− 4 = 2



2003年度 基礎数学ワークブック初級編 No. 4 解答 − 33 −

< 35ページ.和の極限と定積分 3 >

問の解答

(1) lim
n→∞

2

n

(µ
−1 + 2

n

¶4
+

µ
−1 + 4

n

¶4
+

µ
−1 + 6

n

¶4
+ · · ·+

µ
−1 + 2n

n

¶4)

= lim
n→∞

2

n

nX
k=1

µ
−1 + 2

n
k

¶4
=

Z 1

−1
x4 dx = 2

Z 1

0

x4 dx = 2
h 1
5
x5
i1
0
=
2

5

(2) lim
n→∞

3

n

(
1¡

1 + 3
n

¢3 + 1¡
1 + 6

n

¢3 + 1¡
1 + 9

n

¢3 + · · ·+ 1¡
1 + 3n

n

¢3
)

= lim
n→∞

3

n

nX
k=1

1¡
1 + 3

nk
¢3 = Z 4

1

1

x3
dx =

h
− 1

2x2

i4
1
= − 1

32
+
1

2
=
15

32

(3) lim
n→∞

1

n

(
1

1 + 1
n

+
1

1 + 2
n

+
1

1 + 3
n

+ · · ·+ 1

1 + n
n

)

= lim
n→∞

1

n

nX
k=1

1

1 + k
n

=

Z 2

1

1

x
dx =

h
log x

i2
1
= log 2

(4) lim
n→∞

1

n

(µ
4 +

1

n

¶
+

µ
4 +

2

n

¶
+

µ
4 +

3

n

¶
+ · · ·+

µ
4 +

n

n

¶)

= lim
n→∞

1

n

nX
k=1

µ
4 +

k

n

¶
=

Z 5

4

x dx =
h x2
2

i5
4
=
1

2
(25− 16) = 9

2

(5) lim
n→∞

4

n

(r
4

n
+

r
8

n
+

r
12

n
+ · · ·+

r
4n

n

)

= lim
n→∞

4

n

nX
k=1

r
4

n
k =

Z 4

0

√
x dx =

h 2
3
x
√
x
i4
0
=
2

3
4
√
4 =

16

3

(6) lim
n→∞

π

n

(
sin

µ
π

n

¶
+ sin

µ
2π

n

¶
+ sin

µ
3π

n

¶
+ · · ·+ sin

µ
nπ

n

¶)

= lim
n→∞

π

n

nX
k=1

sin

µ
π

n
k

¶
=

Z π

0

sinx dx =
h
− cosx

iπ
0
= 2

(7) lim
n→∞

π

2n

(
cos

µ
π

2n

¶
+ cos

µ
2π

2n

¶
+ cos

µ
3π

2n

¶
+ · · ·+ cos

µ
nπ

2n

¶)

= lim
n→∞

π

2n

nX
k=1

cos

µ
π

2n
k

¶
=

Z π
2

0

cosx dx =
h
sinx

i π
2

1
= 1

(8) lim
n→∞

1

n

(
1

1 +
¡
1
n

¢2 + 1

1 +
¡
2
n

¢2 + 1

1 +
¡
3
n

¢2 + · · ·+ 1

1 +
¡
n
n

¢2
)

= lim
n→∞

1

n

nX
k=1

1

1 +
¡
k
n

¢2 = Z 1

0

1

1 + x2
dx =

h
tan−1 x

i1
0
= tan−1 (1)− tan−1 (0) = π

4

(9) lim
n→∞

1

n

(
1
n

1 +
¡
1
n

¢2 + 2
n

1 +
¡
2
n

¢2 + 3
n

1 +
¡
3
n

¢2 + · · ·+ n
n

1 +
¡
n
n

¢2
)

= lim
n→∞

1

n

nX
k=1

k
n

1 +
¡
k
n

¢2 = Z 1

0

x

1 + x2
dx =

h 1
2
log (1 + x2)

i1
0
=
1

2
log 2
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< 36ページ.面積 1 >

問の解答

(1)

Z 1

0

exdx = e− 1

(2)

Z 9

1

√
x dx =

∙
2

3
x
√
x

¸9
1

=
2

3

³
9
√
9 − 1

´
=
52

3

(3)

Z 2

1

1

x2
dx =

∙
− 1
x

¸2
1

= − 1
2
+ 1 =

1

2

(4)

Z 2

1

1

x
dx =

h
log x

i2
1
= log 2
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< 37ページ.面積 2 >

問1の解答

S =

Z b

a

©
0− g(x)

ª
dx = −

Z b

a

g(x)dx

問2の解答

S =

Z 5
4
π

π
4

(sinx− cosx)dx =
h
− cosx− sinx

i 5
4
π

π
4

= − cos
³
5
4
π
´
− sin

³
5
4
π
´
+ cos

³
π
4

´
+ sin

³
π
4

´
= 2
√
2

問3の解答

(1)

Z 1

0

¡√
x − x2

¢
dx =

∙
2

3
x
√
x − x3

3

¸1
0

=
2

3
− 1

3
=
1

3

(2)

Z 4

1

µ
− 1
4
x+

5

4
− 1

x

¶
dx =

∙
− x2

8
+
5

4
x− log x

¸4
1

= − 16
8
+ 5− log 4−

µ
−1
8
+
5

4

¶
= 3 +

1

8
− 5

4
− log 4 = 15

8
− log 4
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< 38ページ.面積 3 >

問の解答

S =

Z √
3
2
a

0

√
a2 − x2 dx =

Z π
3

0

p
a2 − a2 sin2 θ a cos θ dθ

=

Z π
3

0

a2 cos2 θ dθ = a2
Z π

3

0

1 + cos(2θ)

2
dθ

= a2
∙
θ

2
+
1

4
sin(2θ)

¸π
3

0

= a2
½
π

6
+
1

4
sin

µ
2π

3

¶
− 0
¾

=
a2π

6
+

√
3

8
a2

⎛⎝ x = a sin θx 0→ √
3
2
a

θ 0→ π
3

⎞⎠
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< 39ページ.面積 4 >

問1の解答

(1)

Z r

0

√
r2 − x2 dx=

Z π
2

0

p
r2 − r2 sin2 θ r cos θ dθ

=

Z π
2

0

r2 cos2 θ dθ =

Z π
2

0

r2

2

©
1 + cos(2θ)

ª
dθ

=

∙
r2

2
θ +

r2

4
sin(2θ)

¸π
2

0

=
πr2

4

(2) S = 4× S

4
= 4× πr2

4
= πr2

問2の解答

(1) y =
q
b2 −

¡
b
a
x
¢2

(2)
S

4
=

Z a

0

q
b2 −

¡
b
a
x
¢2
dx

(3) x = a sin θとおくと

S

4
=

Z π
2

0

p
b2 − b2 sin2 θ a cos θ dθ =

Z π
2

0

ab cos2 θ dθ

=

Z π
2

0

ab

2

©
1 + cos(2θ)

ª
dθ =

∙
ab

2
θ +

ab

4
sin(2θ)

¸ π
2

0

=
ab

4
π

よって S = 4× S

4
= 4× abπ

4
= abπ
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< 40ページ.体積 1 >

問の解答

(1) A0C0 =
ax

h
, B0C0 =

bx

h

(2) S(x) =
1

2
A0C0 × B0C0 = abx2

2h2

(3) V =

Z h

0

S(x)dx =

Z h

0

abx2

2h2
dx =

∙
abx3

6h2

¸h
0

=
abh

6
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< 41ページ.体積 2 >

問1の解答

S(x) =
³ x
2

´2
V =

Z 4

0

S(x) dx =

Z 4

0

x2

4
dx =

∙
x3

12

¸4
0

=
43

12
=
16

3

問2の解答

(1) S(x) =
³ ax
h

´
×
³ bx
h

´
=
abx2

h2

V =

Z h

0

S(x) dx =

Z h

0

abx2

h2
dx =

∙
abx3

3h2

¸h
0

=
abh

3

(2) S = ab より

S(x)

S
=

abx2

h2

ab
=
x2

h2

問3の解答

(1) S(x) = π ×
³ rx
h

´2
=

πr2x2

h2

(2) V =

Z h

0

S(x) dx =

Z h

0

πr2x2

h2
dx =

∙
πr2x3

3h2

¸h
0

=
πr2h

3

(3) S = πr2より

S(x)

S
=

πr2x2

h2

πr2
=
x2

h2
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< 42ページ.体積 3 >

問1の解答

(1) S(x) = π
©
f(x)

ª2
(2) V =

Z b

a

π
©
f(x)

ª2
dx

問2の解答

V =

Z h

0

π
³ r
h
x
´2
dx =

Z h

0

πr2x2

h2
dx =

∙
πr2x3

3h2

¸h
0

=
πr2h

3

問3の解答

V =

Z r

−r
π
n√

r2 − x2
o2

dx =

Z r

−r
π(r2 − x2) dx =

h
πr2x− π

3
x3
ir
−r

=
³
πr3 − π

3
r3
´
−
³
−πr3 + π

3
r3
´
=
4

3
πr3
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< 43ページ.体積 4 >

問の解答

(1) A01C
0
1 =

5x

7

(2) A02C
0
2 =

5x

7

(3) S1(x) =
1

2
×
³ 5x
7

´2
=
25x2

98

(4) S2(x) =
25x2

98

(5) V1 =

Z 7

0

25x2

98
dx =

∙
25x3

3× 98

¸7
0

=
175

6

V2 =

Z 7

0

25x2

98
dx =

175

6
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< 44ページ.体積 5 >

問1の解答

(1) S(x) = S

(2) V =

Z h

0

S(x) dx = Sh

問2の解答

(1) S(x) =
x2

h2
S

(2) V =

Z h

0

S(x) dx =

Z h

0

Sx2

h2
dx =

∙
Sx3

3h2

¸h
0

=
1

3
Sh
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< 45ページ.平面上の運動 >

問の解答

(1) v(t) = ( 6t2 , 6t )

|v(t)| =
p
(6t2)2 + (6t)2 = 6t

√
t2 + 1

(2) v(t) = ( −2 sin t , 2 cos t )

|v(t)| =
p
(−2 sin t)2 + (2 cos t)2 = 2

(3) v(t) = ( −3 sin t cos2 t , 3 cos t sin2 t )

|v(t)| =
q
(−3 sin t cos2 t)2 + (3 cos t sin2 t)2 = 3 |sin t cos t|

(4) v(t) = ( −e−t cos t− e−t sin t , −e−t sin t+ e−t cos t )

|v(t)| =
p
(−e−t cos t− e−t sin t)2 + (−e−t sin t+ e−t cos t)2

= −e−t
p
2 cos2 t+ 2 sin2 t =

√
2e−t
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< 47ページ.道のり 2 >

問1の解答

(1)
¡
x(t) , y(t)

¢
=
¡
sin t , 0

¢
(2)

Z π

0

|v(t)| dt=
Z π

0

| cos t| dt

=

Z π
2

0

cos t dt+

Z π

π
2

(− cos t) dt

=
h
sin t

iπ
2

0
+
h
− sin t

iπ
π
2

= 2

問2の解答

(1)
¡
x(t) , y(t)

¢
=
¡
cos t , sin t

¢
(2)

Z 2π

0

|v(t)| dt=
Z 2π

0

p
(− sin t)2 + (cos t)2 dt

=

Z 2π

0

1 dt = 2π
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< 48ページ.道のり 3 >

問の解答

(1)
³ dx
dt

´2
+
³ dy
dt

´2
= (−e−t cos t− e−t sin t)2 + (−e−t sin t+ e−t cos t)2

= (e−t)2{2 cos2 t+ 2 sin2 t} = 2(e−t)2

` =

Z 2π

0

r³ dx
dt

´2
+
³ dy
dt

´2
dt =

Z 2π

0

p
2(e−t)2 dt

=

Z 2π

0

√
2e−t dt =

h
−
√
2e−t

i2π
0

= −
√
2e−2π +

√
2e0 =

√
2
³
1− 1

e2π

´

(2)
³ dx
dt

´2
+
³ dy
dt

´2
= (−3 sin t cos2 t)2 + (3 cos t sin2 t)2

= 9 sin2 t cos2 t{cos2 t+ sin2 t}

= 9 sin2 t cos2 t

` =

Z π
2

0

r³ dx
dt

´2
+
³ dy
dt

´2
dt =

Z π
2

0

3| sin t cos t| dt

=

Z π
2

0

3

2
sin 2t dt =

h
− 3
4
cos 2t

i π
2

0

= − 3
4
cos π +

3

4
cos 0 =

3

2
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< 49ページ.定積分の応用 1 >

問1の解答

(1) lim
n→∞

1

n

Ãr
1 +

1

n
+

r
1 +

2

n
+ · · ·+

r
1 +

n

n

!
=

Z 2

1

√
x dx =

h 2
3
x
√
x
i2
1
=
2

3
(2
√
2− 1)

(2) lim
n→∞

4

n

⎛⎝ 1q
4
n

+
1q
8
n

+ · · ·+ 1q
4n
n

⎞⎠ = Z 4

0

1√
x
dx =

h
2
√
x
i4
0
= 4

(3) lim
n→∞

π

2n

µ
sin
³ π

2n

´
+ sin

µ
2π

2n

¶
+ · · ·+ sin

³nπ
2n

´¶
=

Z π
2

0

sin (x) dx =
h
− cosx

i π
2

0
= 1

問2の解答

(1)

Z 1

0

(1−√x) dx =
h
x− 2

3
x
√
x
i1
0
= 1− 2

3
=
1

3

(2)

Z 1

0

µ
1− 1

1 + x2

¶
dx =

h
x− tan−1 (x)

i1
0

=
¡
1− tan−1 (x)

¢
−
¡
0− tan−1 0

¢
= 1− π

4

(3)

Z 1

0

(
√
x− x3) dx =

h 2
3
x
√
x− 1

4
x4
i1
0
=
2

3
− 1

4
=

5

12

問3の解答

(1)

Z √
2
2

0

πx2 dx+

Z 1

√
2
2

π
³p

1− x2
´2

dx=
h πx3
3

i √2
2

0
+ π

h
x− x3

3

i1
√
2
2

=
π

3× 2
√
2
+ π

½µ
1− 1

3

¶
−
µ
1√
2
− 1

3× 2
√
2

¶¾

= π

½
1

3
√
2
+
2

3
− 1√

2

¾
=

µ
2−
√
2

3

¶
π

(2)

Z a

−a
π
³r

b2 − ( b
c
− x)2

´2
dx= 2

Z a

0

π

µ
b2 − b2

c2
x2
¶
dx = 2π

h
b2x− b2

3a2
x3
ia
0
= 2π

µ
ab2 − ab2

3

¶
=
4π

3
ab2

問4の解答

S =

Z 1

0

(ex − ex) dx =
h
ex − e

2
x2
i1
0

=
³
e1 − e

2

´
−
¡
e0 − 0

¢
=
e

2
− 1

V =

Z 1

0

π(ex)2) dx−
Z 1

0

π(ex)2 dx

= π

½h 1
2
e2x
i1
0
−
h e2
3
x3
i1
0

¾
=

µ
e2

6
− 1

2

¶
π
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< 50ページ.定積分の応用 2 >

問1の解答

(1)
³
x(t) , y(t)

´
= ( 1− cos t , 0 )

(2)

Z 2π

0

|v(t)| dt=
Z 2π

0

| sin t| dt =
Z π

0

sin t dt+

Z 2π

π

(− sin t) dt

=
h
− cos t

iπ
0
+
h
cos t

i2π
π

= − cos π + cos 0 + cos 2π − cos π = 4

問2の解答

(1)
³
x(t) , y(t)

´
=
³
t ,

2

3
t
√
t
´

(2)

Z 1

0

|v(t)| dt=
Z 1

0

√
1 + t dt =

∙
2

3
(1 + t)

√
1 + t

¸1
0

=
2

3
(2
√
2− 1) = 4

√
2

3
− 2

3

問3の解答

(1) ` =

Z 1

0

r³ dx
dt

´2
+
³ dy
dt

´2
dt =

Z 1

0

p
(6t2)2 + (6t)2 dt

=

Z 1

0

6t
√
t2 + 1 dt =

h
2(t2 + 1)

3
2

i1
0
= 2× 2 3

2 − 2 = 4
√
2− 2

(2)
³ dx
dt

´2
+
³ dy
dt

´2
= (1− cos t)2 + (sin t)2 = 1− 2 cos t+ cos2 t+ sin2 t

= 2− 2 cos t = 4 sin2 ( t
2
)

` =

Z 2π

0

r³ dx
dt

´2
+
³ dy
dt

´2
dt =

Z 2π

0

r
4 sin2 (

t

2
) dt

=

Z 2π

0

2 sin (
t

2
) dt =

h
−4 cos ( t

2
)
i2π
0
= −4 cosπ + 4 cos 0 = 8
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