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2001年度基礎数学ワークブック 秋期Ⅳ 解答 − 1 −

< 微分・不定積分の練習 > (1ページ)

問1の解答

(1) 0

(4) − 2
x3

(7)
1

5 5
√
x4

(10) − 1

2x
√
x

(13) 3x log 3

(16) cos x

(2) 2x

(5) − 5
x6

(8)
3

2

√
x

(11) − 3

2x2
√
x

(14) ex

(17) − sinx

(3) nxn−1

(6)
1

2
√
x

(9)
5

2
x
√
x

(12) −3
2
x
5
2 = − 3

2x2
√
x

(15)
1

x

(18) xn

(19) 36x3 + 24x2 − 7

(21)
1

2
√
x
− 1

x
√
x

(23) − sin x− 2 cos x

(20) −2x−3 − 6x−4 = − 2
x3
− 6

x4

(22) 2ex − 1

x

(24) 1− 1

x2

問2の解答

(1) x+ C

(4) −1
x
+ C

(7)
4

5
x 4
√
x+ C

(10)
2x

log 2
+ C

(13) sin x+ C

(2)
1

3
x3 + C

(5) − 1

2x2
+ C

(8) 2
√
x+ C

(11) ex + C

(14) − cos x+ C

(3)
1

n+ 1
xn+1 + C

(6)
2

3
x
√
x+ C

(9) 3 3
√
x+ C

(12) log x+ C

(15)
1

3
x3 − x+ C

(16) sin x+ 2 cos x+ 3ex + C (17)
1

2
x2 + x+ log x+ C
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< 定積分の練習 > (2ページ)

問1の解答

(1) [x]ba = b− a

(3) [log x]ba = log
b

a

(5) [sin x]ba = sin b− sin a

(2)

∙
1

n+ 1
xn+1

¸b
a

=
bn+1 − an+1
n+ 1

(4) [ex]ba = e
b − ea

(6) [− cosx]ba = − cos b+ cos a

問2の解答

(1) [x]65 = 1

(3)

∙
−1
x

¸7
3

=
4

21

(5)

∙
2

3
x
3
2

¸3
2

= 2
√
3− 4

3

√
2

(7)
£
2
√
x
¤3
0
= 2

√
3

(9) [2 log x]93 = 2 log 3

(11) [3ex]2−1 = 3
µ
e2 − 1

e

¶
(13) [−2 cos x]π0 = 4

(2)

∙
1

7
x7 +

1

6
x6
¸−1
1

=
2

7

(4)

∙
− 1

3x3

¸6
3

=
7

648

(6)

∙
4

5
x
5
4

¸16
1

=
124

5

(8) [log x]e1 = 1

(10) [ex]10 = e− 1

(12) [sinx]
π
2

− π
2
= 2

(14) [3 sin x]ππ
2
= −3
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< 合成関数 > (3ページ)

問1の解答

(1) g(f (x)) = 2x2 − 1

(2) g(f (x)) = 5 cos x+ 1

(3) g(f (x)) = x

(4) g(f (x)) = log3 (x
3 + 3)

, f (g(x)) = 4x2 + 4x

, f (g(x)) = cos (5x+ 1)

, f (g(x)) = x

, f (g(x)) = (log3 x)
3 + 3

問2の解答

(1) f(x) = x− 2

(2) f(x) = x2 + x+ 1

(3) f(x) = x2 − 1

, g(x) = tan x

, g(x) =
√
x

, g(x) = x3
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< 微分記号 > (4ページ)

問の解答

(1) 2x

(2) −4.9

(3) 2t+ 2

(4) 2πr

(5) 4πr2
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< 増分記号 ∆ (デルタ) > (5ページ)

問の解答

(1) (x5)
0
= 5x4

(2) (sin t)0 = cos t

(3) (cos u)0 = − sin u
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< 合成関数の微分 1 > (6ページ)

問の解答µ
lim
∆u→0

cos (u+∆u)− cosu
∆u

¶
×
Ã
lim
∆x→0

(x+∆)4 − x4
∆x

!
= (cosu)0 × (x4)0

= − sin (u)× 4x3

= −4x3 sin (x4)
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< 合成関数の微分 2 > (7ページ)

問1の解答

dy

dx
=
dy

du
× du
dx

問2の解答

(1)
dy

dx
· du
dx
= (u4)

0 × (2x2 − x+ 1)0

= (4u3)× (4x− 1)
= 4(4x− 1)(2x2 − x+ 1)3

µ
u = 2x2 − x+ 1とおく

¶

(2)
dy

dx
· du
dx

= (cosu)0 × (2x− x3)0

= − sin (u)× (2− 3x2)
= − (2− 3x2) sin (2x− x3)

µ
u = 2x− x3とおく

¶

(3)
dy

dx
· du
dx
= (
√
u)
0 × (1− x2)0

=

µ
1

2
u−

1
2

¶
× (−2x)

= − x√
1− x2

µ
u = 1− x2とおく

¶
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< 合成関数の微分 3 > (8ページ)

問1の解答

(1) 7 (x− 1)6

(2) 18x (3x2 + 1)
2

(3) 20 (3x2 − 2x3) (2x3 − x4)9

(4) 2 (1 + 2 sinx) (x− 2 cos x)

(5) 6 (x+ ex) (x2 + 2ex)
2

(6) 5

µ
ex − 1

x

¶
(ex − log x)4

問2の解答

(1) −3 (3x
2 − 2x)

(x3 − x2)4 = −3 (3x
2 − 2x)

x8 (x− 1)4 = −
3 (3x− 2)
x7 (x− 1)4

(2) − 2x− 1
(x2 − x)2 = −

2x− 1
x2 (x− 1)2

(3) − 12 cos x

(1 + 3 sinx)5

(4) − 2× ¡− 1
x

¢
(1− log x)3 =

2

x (1− log x)3
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< 合成関数の微分 4 > (9ページ)

問1の解答

(1)
4

5 5
p
(2x+ 3)3

(2)
3

2
(1− 4x)√x− 2x2

問2の解答

(1)
3 (x2 + x)√
2x3 + 3x2

=
3 (x+ 1)√
2x+ 3

(2)
1 + 2 sin x

5 5
p
(x− 2 cosx)4

問3の解答

(1) − −3x2
2 (1− x3)√1− x3 =

3x2

2 (1− x3)√1− x3

(2) −7
3
x−

10
3 = − 7

3x3 3
√
x
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< 合成関数の微分 5 > (10ページ)

問1の解答

(1) −2 sin (2x+ 1)

(2) −2(x+ 1) sin (x2 + 2x+ 5)

問2の解答

(1) − cos (1− x)

(2) 4(x3 − x) cos (x4 − 2x2 − 3) = 4x(x− 1)(x+ 1) cos(x4 − 2x2 − 3)

問3の解答

(1) 2xex
2

(2) 2(1− x)e2x−x2

(3)
1

2
e
x
2

(4)

µ
1− 1

x2

¶
ex+

1
x
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< 合成関数の微分 6 > (11ページ)

問1の解答

(1)
2(2x3 − x)
(x4 − x2 − 1)

(2)
sin x

1− cos x

(3)
1− ex
x− ex

問2の解答

³
log
¡
f(x)

¢´0
=
f 0(x)
f (x)
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< 合成関数の微分 7 > (12ページ)

問1の解答

(1) aeax+b

(2)
a

ax+ b

(3) a cos (ax+ b)

(4) −a sin (ax+ b)

問2の解答

(1) (ax+ b)6

(2) (ax+ b)n

(3) eax+b

(4)
1

ax+ b

(5) cos (ax+ b)

(6) − sin (ax+ b)
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< 対数微分法 > (13ページ)

問1の解答

log y = log 3x = x log 3

y0

y
= log 3

y0 = y × log 3 = 3x log 3

問2の解答

ax log a

問3の解答

ex log e = ex
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< log |x|の微分 > (14ページ)

問の解答

(1)
dy

du
· du
dx
= (log |u|)0 × (sinx)0 = cos x

sinx
=

1

tan x
= cotx

µ
u = sinxとおく

¶

(2)
dy

du
· du
dx
=

6x− 1
3x2 − x+ 2

µ
u = 3x2 − x+ 2とおく

¶

(3)
f 0(x)
f(x)
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< 不定積分の練習 1 > (15ページ)

問1の解答

(1)

Z
nxn−1dx = xn + C

(2)

Z
exdx = ex + C

(3)

Z
1

x
dx = log x+ C

(4)

Z
cos xdx = sinx+ C

(5)

Z
(− sinx)dx = cos x+ C

問2の解答

(1)

µ
1

5
e5x−1

¶0
= e5x−1

(2)

µ
1

3
sin (3x+ 2)

¶0
= cos (3x+ 2)

(3)

µ
1

2
log (2x− 1)

¶0
=

1

2x− 1

(4) (
√
2x+ 1)0 =

1√
2x+ 1

⇔
Z
e5x−1dx =

1

5
e5x−1 + C

⇔
Z
cos(3x+ 2)dx =

1

3
sin (3x+ 2) + C

⇔
Z

1

2x− 1dx =
1

2
log(2x− 1) + C

⇔
Z

1√
2x+ 1

dx =
√
2x+ 1 + C

問3の解答

(1)
1

a
eax+b + C

(2)
1

a
sin (ax+ b) + C

(3)
1

a
log(ax+ b) + C

(4) −1
a
cos (ax+ b) + C
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< 不定積分の練習 2 > (16ページ)

問1の解答

(1)

µ
1

7
x7
¶0
= x6

(2)

µ
1

21
(3x+ 5)7

¶0
= (3x+ 5)6

(3)

µ
1

7a
(ax+ b)7

¶0
= (ax+ b)6

(4)

µ
1

(n+ 1)a
(ax+ b)n+1

¶0
= (ax+ b)n

⇔
Z
x6dx =

1

7
x7 + C

⇔
Z
(3x+ 5)6dx =

1

21
(3x+ 5)7 + C

⇔
Z
(ax+ b)6dx =

1

7a
(ax+ b)7 + C

⇔
Z
(ax+ b)ndx =

1

(n + 1)a
(ax+ b)n+1 + C

問2の解答

(1)
1

3
(x+ 1)3 + C

(2) − 1
10
(1− 2x)5 + C

(3)
2

9
(3x− 2) 32 + C = 2

9
(3x− 2)√3x− 2 + C

(4) −4
5
(3− x) 54 + C = −4

5
(3− x) 4

√
3− x+ C

(5) − 1

x+ 2
+ C

(6) −1
2

√
2− 4x+ C

問3の解答

(1) −e1−x + C

(2)
1

2
sin(2x+ 3) + C

(3)
1

3
log(3x+ 4) + C

(4)
1

6
cos(5− 6x) + C
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< 合成関数の不定積分 1 > (17ページ)

問1の解答

(1)

Z
ef(x) × f 0(x)dx = ef(x) + C

(2)

Z
cos (f(x))× f 0(x)dx = sin (f(x)) + C

(3)

Z
{− sin (f (x))× f 0(x)} dx = cos (f (x)) + C

問2の解答

(1) log |x3 + 3x2|+ C

(2) ex
3+2x + C

(3) e
x2

2
−x + C

(4) sin (x3 − 2) + C

(5) − cos
µ
x2

2
− 2
3
x3
¶
+ C

(6) − log | cosx|+ C
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< 合成関数の不定積分 2 > (18ページ)

問1の解答

(1)

µ
1

8
(f (x))8

¶0
= (f(x))7 × f 0(x)

(2)

µ
1

n+ 1
(f(x))n+1

¶0
= (f(x))n × f 0(x)

⇔
Z
(f(x))7 × f 0(x)dx = 1

8
(f(x))8 + C

⇔
Z
(f(x))n × f 0(x)dx = 1

n+ 1
(f(x))n+1 + C

問2の解答

(1) (x4 − 3x)6 + C

(2)
2

3
(x3 − x) 32 + C = 2

3
(x3 − x)√x3 − x+ C

(3)
3

4
(x2 − 5x) 43 + C = 3

4
(x2 − 5x) 3

√
x2 − 5x+ C

(4) − 1

2(x4 − 3x2)2 + C

(5)
1

2

√
2x2 − 4 + C

(6) −1
5
(1− sin x)5 + C
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< 合成関数の定積分 > (19ページ)

問1の解答

(1)

∙
−1
2
cos (2x)

¸π
0

= 0

(2)
h
2 sin

³x
2
− π

´iπ
0
= −2

(3)

∙
1

8
(2x+ 1)4

¸1
0

=
81

8
− 1
8
= 10

(4)
£−e1−x¤2

0
= −e−1 + e = e− 1

e

(5)

∙
1

3
log |3x+ 1|

¸1
0

=
1

3
log 4

(6)

∙
1

5
log (5x− 3)

¸3
1

=
1

5
log 12− 1

5
log 2 =

1

5
log 6

問2の解答

(1)
£
log |2x3 + 3x+ 1|¤1

0
= log 6− log 1 = log 6

(2)

∙
1

4
(x2 + 2x)4

¸1
0

=
81

4

(3)

∙
2

3
(3x2 − 2x) 32

¸1
0

=
2

3

(4)

∙
− 1

5x− x3
¸2
1

= −1
2
+
1

4
= −1

4
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< 積分記号 > (20ページ)

問の解答

(1) 4t− 4.9t2 + C

(2)
π

3
r4 + C

(3) eu + C

(4) log |y|+ C

(5) sinu+ C
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< 置換積分法 1 > (21ページ)

問の解答

(1) log |f (x)|+ C

(2) − cos (f(x)) + C

(3)
1

n+ 1
(f(x))n+1 + C
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< 置換積分法 2 > (22ページ)

問1の解答

(1)

Z
1

u
× 1
a
du =

1

a
log |u|+ C = 1

a
log |ax+ b|+ C

(2)

Z
sinu× 1

a
du = −1

a
cosu+ C = −1

a
cos (ax+ b) + C

(3)

Z
un × 1

a
du =

1

a
× 1

n+ 1
un+1 + C =

1

a(n+ 1)
(ax+ b)n+1 + C

問2の解答

(1)
1

5
e5x−3 + C

(2)
1

2
sin (2x− 1) + C

(3) cos (π − x) + C

(4)
1

16
(4x+ 3)4 + C

(5)
1

2
log |2x− 1|+ C

(6) − 1

7(7x+ 1)
+ C
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< 置換積分法 3 > (23ページ)

問の解答

(1)
1

3
ex

3+1 + C

(2)
1

12
(x4 + 1)3 + C

(3)
1

4
sin (x4 − 1) + C

(4)
1

2
cos (1− x2) + C

(5)
1

2
log |x2 + 1|+ C

(6) − 1

12(3x2 − 6x)2 + C = −
1

108x2(x− 2)2 + C
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< 定積分の積分変数 > (24ページ)

問の解答

(1)
£
20t− 4.9t2¤4

1
= 60− 73.5 = −13.5

(2)
£
πr2
¤R
0
= πR2

(3) [− cos θ]
π
2
0 = cos 0 = 1

(4)

∙
1

n+ 1
un+1

¸b
a

=
bn+1 − an+1
n+ 1

(5)
£
2u
√
u
¤1
4
= 2(1− 8) = −14
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< 定積分の置換積分法 1 > (25ページ)

問の解答

(1)

Z 2

1

u4du =

∙
1

5
u5
¸2
1

=
31

5

(2)

Z 10

0

eudu = [eu]100 = e
10 − 1

(3)

Z 2

−2
u−2du =

∙
−1
u

¸2
−2
= −1

2
− 1
2
= −1

µ
u = x4 + 1とおく

¶
µ
u = 2x2 − 8とおく

¶
µ
u = x2 − 2とおく

¶
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< 定積分の置換積分法 2 > (26ページ)

問の解答

(1)

Z −1

−2

1

4
u4du =

∙
1

20
u5
¸−1
−2
=
1

20
(−1− (−32)) = 31

20

(2)

Z 2

1

1

3
eudu =

∙
1

3
eu
¸2
1

=
1

3
(e2 − e)

(3)

Z 10

1

1

2
× 1
u
du =

∙
1

2
log |u|

¸10
1

=
1

2
log 10

(4)

Z 7

−7

1

6
× 1

u2
du =

∙
−1
6
× 1
u

¸7
−7
= −1

6

µ
1

7
−
µ
−1
7

¶¶
= − 1

21

µ
u = x4 − 2とおく

¶
µ
u = x3 + 1とおく

¶
µ
u = x2 + 1とおく

¶

µ
u = 2x3−9とおく

¶
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< 積の微分 1 > (27ページ)

問の解答

(f (x)× g(x))0 = f 0(x)g(x) + f(x)g0(x)
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< 積の微分 2 > (28ページ)

問の解答

(1) sinx+ x cos x

(2) 2x cosx− x2 sin x

(3) (sinx× sinx)0 = 2 sin x cosx
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< 商の微分 1 > (29ページ)

問の解答µ
1

g(x)

¶0
= − g0(x)

(g(x))2
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< 商の微分 2 > (30ページ)

問の解答

(1) − 1
x2

(2) − 2
x3

(3) − 5
x6

(4) − cos x
sin2 x
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< 分数関数の微分 > (31ページ)

問の解答

(1)
1

sinx
+ x×

³
− cos x
sin2 x

´
=
sinx− x cos x

sin2 x

(2)
³cosx
sin x

´0
= −sin x

sin x
+ cos x×

³
− cos x
sin2 x

´
=
− ¡sin2 x+ cos2 x¢

sin2 x

= − 1

sin2 x
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< 部分積分法 1 > (32ページ)

問の解答Z
f (x) × g0(x)dx = f (x)g(x)−

Z
f 0(x)g(x)dx
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< 部分積分法 2 > (33ページ)

問の解答

(1) (x− 1)× (− cosx)−
Z
(− cosx)dx

= (1− x) cosx+ sinx+ C

(2) x2 sinx− 2
Z
x sin xdx

= x2 sinx+ 2x cos x− 2
Z
cos xdx

= x2 sinx+ 2x cos x− 2 sinx+ C

(3) xex −
Z
exdx

= xex − ex + C
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< 部分積分法 3 > (34ページ)

問の解答

x2

2
log x−

Z
x2

2
× 1
x
dx

=
x2

2
log x− x

2

4
+ C
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< 不定積分の検証 > (35ページ)

問の解答

(1)

µ
1

5
(x5 − 1)2

¶0
= 2x4(x5 − 1)より

正しくない

(2)

µ
1

3
log |x3 − 2|

¶0
=
1

3
× 3x2

x3 − 2 =
x2

x3 − 2 より

正しい

(3)
¡
x2ex + 2xex + 2ex

¢0
= x2ex + 2xex + 2xex + 2ex + 2ex = x2ex + 4xex + 4exより

正しくない
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< 定積分の部分積分 > (36ページ)

問の解答

(1)

∙
(x+ 2)

(x− 3)4
4

¸3
−2
−
Z 3

−2

(x− 3)4
4

dx

= 0−
∙
1

20
(x− 3)5

¸3
−2
=
1

20
(−5)5 = −625

4

(2) [x(− cos x)]
π
2

− π
2
−
Z π

2

− π
2

(− cosx)dx

= 0 + [sinx]
π
2

−π
2
= 2

(3) [xex]20 −
Z 2

0

exdx = 2e2 − [ex]20

= 2e2 − e2 + 1 = e2 + 1
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< 関数の定義域と地域 1 > (37ページ)

問の解答

(1) 定義域 x 5 1

地域 y 5 −1

(2) 定義域 x 6= −1
地域 y 6= −1

(3) 定義域 x 6= 0
地域 y 6= 0
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< 関数の定義域と地域 2 > (38ページ)

問の解答

(1) 定義域 x < 1
2

地域 実数全体

(2) 定義域 実数全体

地域 y < 2

(3) 定義域 実数全体

地域 y > 0
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< 関数の定義域と地域 3 > (39ページ)

問の解答

(1) 定義域 実数全体

地域 −1 5 y 5 5

(3) 定義域 実数全体

地域 −1 5 y 5 3

(2) 定義域 実数全体

地域 0 5 y 5 2

(4) 定義域 実数全体

地域 0 5 y 5 2
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< 関数の定義域と地域 4 > (40ページ)

問の解答

(1) 定義域 x 6= ±π ± 2nπ(nは整数 )
地域 実数全体

(2) 定義域 x 6= ±1
2
± n(nは整数 )

地域 実数全体
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