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４．代表的な導関数
自然数 n と，0 でない実数 α，定数 c に対して，次が成り立つ．

(1) (c)′ = 0 (2) (xn)′ = nxn−1

(3) (xα)′ = αxα−1 (4) (ex)′ = ex

(6) (log |x|)′ = 1

x
(8) (sin x)′ = cos x

(9) (cos x)′ = − sin x (10) (tan x)′ =
1

cos2 x

※一般形

(3) {(Ax + B)α}′ = A · α(Ax + B)α−1 (4) (eAx+B)′ = A · eAx+B

(6) (log |Ax + B|)′ = A · 1

Ax + B
(8) {sin(Ax + B)}′ = A · cos(Ax + B)

(9) {cos(Ax + B)}′ = A · {− sin(Ax + B)} (10) {tan(Ax + B)}′ = A · 1

cos2(Ax + B)

５．いろいろな微分法則
0 でない実数 α，定数 c に対して，次が成り立つ．
(1) {cf(x)}′ = cf ′(x)

(2) {f(x)± g(x)}′ = f ′(x)± g′(x) （複号同順）
(3) 積の微分法則

{f(x)g(x)}′ = f ′(x)g(x) + f(x)g′(x)

(4) 商の微分法則
{

f(x)

g(x)

}′
=

f ′(x)g(x)− f(x)g′(x)

g(x)2
特に

{
1

g(x)

}′
= − g′(x)

g(x)2

(5) 合成関数の微分法則

{g(f(x))}′ = g′(f(x)) · f ′(x) · · · (∗) 特に {f(x)α}′ = αf(x)α−1 · f ′(x)

(6) 対数関数の微分法則

{log |f(x)|}′ = f ′(x)

f(x)

※ (∗) の意味
・z = g(f(x)) …… z = g(y) と y = f(x) の合成関数

・{g(f(x))}′ …… z = g(f(x)) を x で微分
dz

dx

・g′(f(x)) …… z = g(y) を y で微分した g′(y) に y = f(x) を代入
dz

dy

・f ′(x) …… y = f(x) を x で微分
dy

dx

これにより，(∗) を
dz

dx
=

dz

dy
· dy

dx

と略記すると分かりやすい．
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※ z = f(x)α は z = yα と y = f(x) の合成

... {f(x)α}′ = dz

dx
=

dz

dy
· dy

dx
= αyα−1 · f ′(x) = αf(x)α−1 · f ′(x)

※ z = log |f(x)| は z = log |y| と y = f(x) の合成

... {log |f(x)|}′ = dz

dx
=

dz

dy
· dy

dx
=

1

y
· f ′(x) =

f ′(x)

f(x)

問題６．１

(2)

(
1

6
x3 +

5

4
x2 − 3x + 12

)′
=

1

2
x2 +

5

2
x− 3

(5) {(2x2 − 3)}′ 合= 3(2x2 − 3)3−1 · (2x2 − 3)′ = 3(2x2 − 3)2 · 4x = 12x(2x2 − 3)2

(7)

(
1 + x + x2

1− x− x2

)′
商
=

(1 + x + x2)′(1− x− x2)− (1 + x + x2)(1− x− x2)′

(1− x− x2)2

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

(1− x− x2)2
=

2(1 + 2x)

(1− x− x2)2

問題６．２

(4) (
√

xe2x)′ 積= (
√

x)′e2x +
√

x(e2x)′ =
1

2
√

x
· e2x +

√
x · 2e2x =

(4x + 1)e2x

2
√

x

※ (
√

x)′ = (x
1
2 )′ =

1

2
x

1
2
−1 =

1

2
x−

1
2 =

1

2
√

x

(7) {log(1 + cos x)}′ 対= (1 + cos x)′

1 + cos x
= − sin x

1 + cos x

(8)

(
1 + log x

x

)′
商
=

(1 + log x)′x− (1 + log x) · (x)′

x2
=

1

x
· x− (1 + log x) · 1

x2
= − log x

x2

(12) {log(x +
√

x2 + a)}′ 対= (x +
√

x2 + a)′

x +
√

x2 + a
=

(x)′ + (
√

x2 + a)′

x +
√

x2 + a
=

1 +
x√

x2 + a

x +
√

x2 + a

=

√
x2 + a + x√

x2 + a

x +
√

x2 + a
=

1√
x2 + a

※ (
√

x2 + a)′ = {(x2 + a)
1
2 }′ 合= 1

2
(x2 + a)

1
2
−1 · (x2 + a)′ =

1

2
(x2 + a)−

1
2 · 2x =

x√
x2 + a
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