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< 1ページ.合成関数の不定積分 1 >

問1の解答
(微分) (不定積分)

(1)
¡
ef (x)

¢0
= ef (x) × f 0(x) ⇐⇒

Z
ef (x) × f 0(x)dx = ef(x) + C

(2)
¡
sin (f(x))

¢0
= cos (f (x))× f 0(x) ⇐⇒

Z
cos
¡
f(x)

¢× f 0(x)dx = sin¡f (x)¢+ C
(3)

¡
cos (f (x))

¢0
= − sin (f (x))× f 0(x) ⇐⇒

Z ©− sin¡f (x)¢f 0(x)ª dx = cos¡f(x)¢+ C
問2の解答

(1)

Z
4x3 + 5

x4 + 5x
dx = log |x4 + 5x|+ C (2)

Z
cos x

sinx
dx = log | sinx|+ C

(3)

Z
(2x+ 3)ex

2+3xdx = ex
2+3x + C (4)

Z
(−x)e− x2

2 dx = e−
x2

2 + C

(5)

Z
4x3 cos (x4 + 3)dx = sin(x4 + 3) + C (6)

Z
(−3x+ 2) sin

µ
3

2
x2 − 2x

¶
dx

= cos

µ
3

2
x2 − 2x

¶
+ C



< 2ページ.合成関数の不定積分 2 >

問1の解答

(1)

µ
1

8
(f(x))8

¶0
=
¡
f(x)

¢7 × f 0(x) ⇐⇒
Z
(f (x))7 × f 0(x)dx = 1

8

¡
f (x)

¢8
+ C

(2)

µ
1

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

¶0
=
¡
f(x)

¢n × f 0(x) ⇐⇒
Z
(f (x))n × f 0(x)dx = 1

n+ 1

¡
f (x)

¢n+1
+ C

問2の解答

(1)

Z
(x3 + 5x2)7(3x2 + 10x)dx

=
1

8
(x3 + 5x2)8 + C

(2)

Z
(2 + sinx)5 cosxdx

=
1

6
(2 + sinx)6 + C

(3)

Z
(2x+ 1)

√
x2 + xdx

=
1

1
2
+ 1

¡
x2 + x

¢ 1
2
+1
+ C

=
2

3
(x2 + x)

√
x2 + x+ C

(4)

Z
(3x2 + 5)

4
√
x3 + 5xdx

=
1

1
4
+ 1

¡
x3 + 5x

¢ 1
4
+1
+ C

=
4

5
(x3 + 5x)

4
√
x3 + 5x+ C

(5)

Z
5x4 + 7

(x5 + 7x)4
dx

=
1

−4 + 1
¡
x5 + 7x

¢−3
+ C

= − 1

3(x5 + 7x)3
+ C

(6)

Z
6x√
3x2 + 5

dx

=

Z
6x(3x2 + 5)−

1
2dx

=
1

−1
2
+ 1

¡
3x2 + 5

¢ 1
2 + C

= 2
√
3x2 + 5 + C



< 3ページ.合成関数の定積分 >

問1の解答

(1)

Z π
2

− π
2

cos (2x)dx=

∙
1

2
sin(2x)

¸π
2

−π
2

=
1

2
sin(π) − 1

2
sin(−π)

= 0

(2)

Z π
2

0
sin (4x− π)dx=

∙
−1
4
cos(4x − π)

¸π
2

0

= −1
4
cos(π) +

1

4
cos(−π)

= 0

(3)

Z 1

0
(3x− 1)4dx=

∙
1

15
(3x− 1)5

¸1
0

=
32

15
− −1
15

=
33

15

=
11

5

(4)

Z 3

0

1

2x+ 1
dx=

∙
1

2
log 2x+ 1||

¸3
0

=
1

2
log 7

(5)

Z 2

0
e4x−1dx=

∙
1

4
e4x−1

¸2
0

=
1

4
e7 − 1

4e

(6)

Z 1

0

1

(2x+ 1)3
dx=

∙
− 1

4(2x+ 1)2

¸1
0

= − 1

4 × 9 +
1

4

=
−1 + 9
36

=
2

9

問2の解答

(1)

Z 1

0

3x2 + 2x

x3 + x2 + 1
dx=

£
log |x3 + x2 + 1|¤1

0

= log 3

(2)

Z 3

0
2xex

2
dx=

h
ex

2
i3
0

= e9 − 1

(3)

Z 1

0

(x3 + x)4(3x2 + 1)dx=

∙
1

5
(x3 + x)5

¸1
0

=
32

5

(4)

Z 2

0

3x2
p
1 + x3dx=

∙
2

3
(1 + x3)

p
1 + x3

¸2
0

=
2

3
(9
√
9− 1)

=
2× 26
3

=
52

3



< 4ページ.積分記号 >

解答

(1)

Z
(10− 9.8t)dt = 10t− 4.9t2 + C

(2)

Z
4πr2dr =

4π

3
r3 + C

(3)

Z
eudu = eu +C

(4)

Z
1

y
dy = log |y|+ C

(5)

Z
cosudu = sin u+ C



< 5ページ.置換積分法 1 >

解答

(1)

Z
f 0(x)
f(x)

dx = log
¯̄
f(x)

¯̄
+ C

(2)

Z
sin (f(x))f 0(x)dx = − cos¡f(x)¢+C

(3)

Z
(f(x))nf 0(x)dx =

1

n+ 1

¡
f (x)

¢n+1
+ C



< 6ページ.置換積分法 2 >

問1の解答

(1)

Z
1

ax+ b
dx =

Z
1

u
× 1
a
du =

1

a

Z
1

u
du =

1

a
log |u|+ C = 1

a
log |ax + b|+ C

(2)

Z
sin (ax+ b)dx =

Z
sin(u)

1

a
du = −1

a
cos(u) + C = −1

a
cos(ax+ b) + C

(3)

Z
(ax+ b)ndx =

Z
un × 1

a
du =

1

a
× 1

n + 1
un+1 + C =

1

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

問2の解答

(1)

Z
e4x+5dx =

1

4
e4x+5 + C (2)

Z
cos (3x− 5)dx = 1

3
sin(3x− 5) +C

(3)

Z
1

5x+ 6
dx =

1

5
log |5x+ 6|+ C (4)

Z
sin (2x+ π)dx = −1

2
cos(2x+ π) + C

(5)

Z
(8x+ 7)5dx =

1

48
(8x+ 7)6 + C (6)

Z
1

(5x+ 6)2
dx = − 1

5(5x+ 6)
+ C



< 7ページ.置換積分 3 >

解答

(1)

Z
xex

2+1dx =
1

2
ex

2+1 +C

(2)

Z
x3ex

4

dx =
1

4
ex

4

+ C

(3)

Z
x2 cos (x3 + 2)dx =

1

3
sin(x3 + 2) + C

(4)

Z
x sin (x2 + 3)dx = −1

2
cos(x2 + 3) + C

(5)

Z
x

x2 + 3
dx =

1

2
log |x2 + 3|+ C

(6)

Z
x(x2 + 1)5dx =

1

12
(x2 + 1)6 + C



< 8ページ.定積分の積分変数 >

解答

(1)

Z 3

1

(4− 9.8t)dt = £4t− 4.9t2¤3
1
= 4× (3− 1)− 4.9× (9− 1) = −31.2

(2)

Z R

0

2πrdr =
£
πr2
¤R
0
= πR2

(3)

Z π

0

sin θdθ = [− cos θ]π0 = − cosπ + cos 0 = 2

(4)

Z b

a

undu =

∙
1

n+ 1
un+1

¸b
a

=
bn+1

n + 1
− an+1

n+ 1

(5)

Z 9

1

√
udu =

∙
2

3
u
√
u

¸9
1

=
2

3
(9
√
9− 1) = 52

3



< 9ページ.定積分の置換積分法 1 >

解答
(1) u = x3 + 1 とおくと(

x = −1 ⇐⇒ u = 0

x = 1 ⇐⇒ u = 2Z 1

−1
3x2(x3 + 1)4dx =

Z 2

0

u4du =

∙
1

5
u5
¸2
0

=
32

5

(2) u = x2 + 1 とおくと(
x = 2 ⇐⇒ u = 5

x = 0 ⇐⇒ u = 1Z 2

0

2x
p
x2 + 1dx =

Z 5

1

√
udu =

∙
2

3
u
√
u

¸5
1

=
2

3
(5
√
5− 1)

(3) u = x4 + 1 とおくと(
x = 0 ⇐⇒ u = 1

x = 1 ⇐⇒ u = 2Z 1

0

4x3

(x4 + 1)2
dx =

Z 2

1

1

u2
du =

∙
−1
u

¸2
1

= −1
2
+ 1 =

1

2



< 10ページ.定積分の置換積分法 2 >

解答
(1) u = x2 + 2 とおくと(

x = 0 ⇐⇒ u = 2

x = 1 ⇐⇒ u = 3Z 1

0

x(x2 + 2)3dx =

Z 3

2

1

2
u3du =

∙
1

8
u4
¸3
2

=
1

8
(34 − 24) = 65

8

(2) u = x2 とおくとZ 3

0

xex
2

dx =

Z 9

0

1

2
eudu =

∙
1

2
eu
¸9
0

=
1

2
e9 − 1

2

(3) u = x3 + 2 とおくとZ 2

−1

x2

x3 + 2
dx =

Z 10

1

1

3u
du =

∙
1

3
log |u|

¸10
1

=
1

3
log 10

(4) u = x2 + 1 とおくとZ 2

0

x

(x2 + 1)3
dx =

Z 5

1

1

2u3
du =

∙
− 1

4u2

¸5
1

= − 1

100
+
1

4
=
6

25



< 11ページ.積の微分 1 >

解答 ¡
f(x)× g(x)¢0 = f 0(x)× g(x) + f(x)× g0(x)



< 12ページ.積の微分 2 >

解答

(1) (x cosx)0 = cosx− x sin x

(2)
¡
x5 sin x

¢0
= 5x4 sin x+ x5 cosx

(3)
¡
sin2 x

¢0
= (sin x× sin x)0
= cosx× sinx+ sin x× cosx
= 2 sinx cos x



< 13ページ.商の微分 1 >

解答µ
1

g(x)

¶0
= − g0(x)¡

g(x)
¢2



< 14ページ.商の微分 2 >

解答

(1)

µ
1

x

¶0
= − 1

x2

(2)

µ
1

x2

¶0
= − 2

x3

(3)

µ
1

x3

¶0
= − 3

x4

(4)

µ
1

cosx

¶0
=
sinx

cos2 x



< 15ページ.分数関数の微分 >

解答

(1)
³ x

cosx

´0
=

µ
x× 1

cosx

¶0
= (x)0 × 1

cosx
+ x×

µ
1

cosx

¶0
= 1× 1

cosx
+ x×

µ
−− sin x
cos2 x

¶
=
cosx+ x sinx

cos2 x

(2)
³cosx
sinx

´0
=

µ
cosx× 1

sinx

¶0
= (cosx)0 × 1

sinx
+ cosx×

µ
1

sinx

¶0
= − sinx× 1

sinx
+ cosx×

µ
− 1

sin2 x

¶
= −sin

2 x+ cos2 x

sin2 x

= − 1

sin2 x



< 16ページ.部分積分法 1 >

解答Z
f(x)× g0(x)dx = f(x)× g(x)−

Z
f 0(x)× g(x)dx



< 17ページ.部分積分法 2 >

解答

(1)

Z
(3x− 2) sin xdx = (3x− 2)(− cosx)−

Z
(3x− 1)0(− cosx)dx

= −(3x− 2) cosx+
Z
3 cosxdx

= −(3x− 2) cosx+ 3 sinx+C

(2)

Z
(x2 + 1) cosxdx = (x2 + 1) sinx−

Z
2x sin xdx

= (x2 + 1) sinx−
½
2x(− cosx)−

Z
2(− cosx)dx

¾
= (x2 + 1) sinx+ 2x cos x− 2 sin x+ C

(3)

Z
xexdx = xex −

Z
1exdx

= xex − ex + C



< 18ページ.部分積分法 3 >

解答Z
(log x)× xdx = (log x)× x

2

2
−
Z
1

x
× x

2

2
dx

=
x2

2
log x−

Z
1

2
xdx

=
x2

2
log x− 1

4
x2 +C



< 19ページ.不定積分の検証 >

解答

(1)

µ
1

4
(x4 − 1)4

¶0
= (x4 − 1)3 × 4x3 より正しくない。

(2)

µ
1

2
log |x2 − 1|

¶0
=
1

2
× 2x

x2 − 1 =
x

x2 − 1 より正しい。

(3)
¡
x2ex − 2xex + 2ex¢0 = 2xex + x2ex − (2ex + 2xex) + 2ex = x2ex より正しい。



< 20ページ.定積分の部分積分 >

解答

(1)

Z 1

−1
(x+ 1)(x− 1)3dx =

∙
(x+ 1)

(x− 1)4
4

¸1
−1
−
Z 1

−1

(x− 1)4
4

dx

= 0−
∙
1

20
(x− 1)5

¸1
−1

= −
µ
0− (−2)

5

20

¶
= −32

20

= −8
5

(2)

Z π
2

0

x sinxdx =
£
x(− cosx)¤π2

0
−
Z π

2

0

(− cosx)dx

= 0 +
£
sinx

¤π
2

0

= 1

(3)

Z 1

0

xexdx = [xex]10 −
Z 1

0

exdx

= e− £ex¤1−1
= e− (e− 1)
= 1



< 21ページ.関数の定義域と値域 1 >

解答

(1) f(x) = 2−√x− 1 (2) f(x) = 1 +
√
1− x (3) f(x) =

1

x+ 1
− 1

定義域 x = 1 定義域 x 5 1 定義域 x 6= −1

値域 y 5 2 値域 y = 1 値域 y 6= −1



< 22ページ.関数の定義域と値域 2 >

解答

(1) f (x) = log3(1− x) (2) f (x) = 2x − 1 (3) f (x) = 1− 5x

定義域 x < 1 定義域 実数全体 定義域 実数全体

値域 実数全体 値域 y > −1 値域 y < 1



< 23ページ.関数の定義域と値域 3 >

解答
(1) f (x) = 1 + sinx (2) f(x) = 2− 2 cosx

定義域 実数全体 定義域 実数全体

値域 0 5 y 5 2 値域 0 5 y 5 4

(3) f (x) = 1 + 3 sin(2x) (4) f(x) = 3 + 4 cos(−x)

定義域 実数全体 定義域 実数全体

値域 − 2 5 y 5 4 値域 − 1 5 y 5 7



< 24ページ.関数の定義域と値域 4 >

解答
(1) f (x) = tan(3x)

定義域 x 6= ±π
6
± n
3
π (nは整数)

値域 実数全体

(2) f (x) = tan(πx)

定義域 x 6= ±1
2
± n (nは整数)

値域 実数全体



< 25ページ.1対1関数 >

解答

(1) y = 2− x (2) y = x3 − 4x (3) y =
1

x
(x 6= 0)

（答） 1対 1である。 （答） 1対 1でない。 （答） 1対 1である。



< 26ページ.逆関数 1 >

解答

(1) f(x) = 2− x (2) f(x) =
1

x+ 1

(解) b = f(a) = 2− a
⇓

a = 2− b = f−1(b)
⇓

f−1(b) = 2− b

（解）b = f(a) =
1

a+ 1
⇓

a+ 1 =
1

b
⇓

a =
1

b
− 1

⇓
f−1(b) =

1

b
− 1

(3) f(x) =
√
x

(解) b = f(a) =
√
a

⇓
b2 = a

⇓
f−1(b) = b2



< 27ページ.逆関数 2 >

解答

(1) f (x) = 3x− 1 (2) f(x) =
1

x− 1 + 1

(解) y = 3x− 1
⇓

3x = y + 1

⇓
x =

y + 1

3
⇓

f−1(x) =
x+ 1

3

（解）y =
1

x− 1 + 1
⇓

y − 1 = 1

x− 1
⇓

x− 1 = 1

y − 1
⇓

x =
1

y − 1 + 1
⇓

f−1(x) =
1

x− 1+1

またはf−1(x) =
x

x− 1

(3) f (x) =
√
x+ 1

(解) y =
√
x+ 1

⇓
y2 = x+ 1

⇓
x = y2 − 1

⇓
f−1(x) = x2−1



< 28ページ.逆関数 3 >

解答
(解)

y = (x+ 1)2

⇓√
y = x+ 1

x =
√
y − 1
⇓

f−1(x) =
√
x− 1



< 29ページ.逆関数 4 >

解答



< 30ページ.逆三角関数 1 >

問1の解答

問2の解答

問3の解答

(1) sin−1
Ã√

3

2

!
=
π

3
(2) sin−1

µ
−1
2

¶
= −π

6
(3) sin−1

Ã
−
√
2

2

!
= −π

4



< 31ページ.逆三角関数 2 >

問1の解答

問2の解答

問3の解答

(1) cos−1
Ã√

3

2

!
=
π

6
(2) cos−1

Ã√
2

2

!
=
π

4
(3) cos−1

µ
−1
2

¶
=
2

3
π



< 32ページ.逆三角関数 3 >

問1の解答

問2の解答

問3の解答

(1) tan−1(1) =
π

4
(2) tan−1(−1) = −π

4
(3) tan−1

Ã
−
√
3

3

!
= −π

6



< 33ページ.逆関数の微分 >

解答
(1) y = cos−1 x ⇔ x = cos y

dy

dx
=

1
dy

dx

=
1

(cos y)0
=

1

− sin y = −
1p

1− cos2 y = −
1√
1− x2

(2) y = tan−1 x ⇔ x = tan y

dy

dx
=

1
dy

dx

=
1

(tan y)0
=

1
1

cos2 y

=
1

1 + tan2 y
=

1

1 + x2



< 34ページ.逆三角関数の積分 >

問1の解答
x = au ⇒ dx = aduZ

1√
a2 − x2dx =

Z
1√

a2 − a2u2adu

=

Z
1√
1− u2du

= sin−1(u) + C

= sin−1
³x
a

´
+ C

問2の解答
x = au ⇒ dx = aduZ

1

a2 − x2dx =
Z

1

a2 − a2u2adu

=
1

a

Z
1

1− u2du

=
1

a
tan−1(u) + C

=
1

a
tan−1

³x
a

´
+C



< 35ページ.不定積分の特例 1 >

解答

(1)

Z
sin2 xdx =

Z
1− cos(2x)

2
dx =

1

2
x− 1

4
sin(2x) + C

(2)

Z
cos(3x) cos(2x)dx =

Z
1

2
{cos(5x) + cosx} dx

=
1

10
sin(5x) +

1

2
sin x+ C

(3)

Z
sin(−x) sinxdx =

Z
1

2
{cos(−2x)− cos(0)} dx

=

Z
1

2
{cos(2x)− 1} dx

=
1

4
sin(2x)− 1

2
x+ C



< 36ページ.不定積分の特例 2 >

解答
x = au とおくと dx = adu よりZ p

a2 − x2dx =
Z p

a2 − a2u2adu

= a2
Z p

1− u2du

= a2
µ
1

2
sin−1(u) +

1

2
u
p
1− u2

¶
+ C

=
a2

2
sin−1

³x
a

´
+
a2

2
× x
a

r
1−

³x
a

´2
+C

=
a2

2
sin−1

³x
a

´
+
1

2
x
p
a2 − x2 + C



< 37ページ.円の面積 >

解答

(1)

Z a

0

p
a2 − x2dx =

∙
a2

2
sin−1

³x
a

´
+
x

2

p
a2 − x2

¸a
0

=
a2

2
sin−1(1)

(2)
S

4
=
a2

2
sin−1(1) =

a2

2
× π
2
=
a2π

4
⇓

S = a2π



< 38ページ.楕円の面積 >

解答

(1)
y2

b2
= 1− x

2

a2
⇒ y2 = b2

µ
1− x

2

a2

¶
=

µ
b

a

¶2
(a2 − x2)

y =
b

a

p
a2 − x2

(2)
S

4
=

Z a

0

b

a

p
a2 − x2dx

(3)
S

4
=
b

a

Z a

0

p
a2 − x2dx

=
b

a

∙
a2

2
sin−1

³x
4

´
+
x

2

p
a2 − x2

¸a
0

=
b

a
× a

2

2
sin−1(1)

=
b

a
× a

2

2
× π
2

=
abπ

4

S = πab
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解答
(1) S = S(b)− S(a)

(2) S = S(b)− S(a) = πm
p
1 +m2b2 − πm

p
1 +m2a2 = πm

p
1 +m2(b2 − a2)

(3) S(x) = πm
p
1 +m2 x2 , S0(x) = 2πm

p
1 +m2 x

(4) πm
p
1 +m2(b2 − a2) =

Z b

a

2πm
p
1 +m2 xdx
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問1の解答

y =
p
r2 − y2 , y0 = − x√

r2 − x2 , 1 + (y0)2 = 1 +
x2

r2 − x2 =
r2

r2 − x2

S(r) =

Z r

−r
2πy

p
1 + (y0)2dy

=

Z r

−r
2π
p
r2 − x2

r
r2

r2 − x2dx

=

Z r

−r
2πrdx

= [2πrx]r−r

= 4πr2

問2の解答Z r

0

S(x)dx =

Z r

0

4πx2dx =

∙
4π

3
x3
¸r
0

=
4π

3
r3

Z r

0

S(x)dx は半径 r の球の体積を意味する。
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