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1. (7) x → 2+0よりx > 2. よって |x−2| = x−2. (8)x → 3−0よりx < 3. よって |x−3| = −(x−3).

3. (1) f ′(0) = lim
h→0

f(0 + h)− f(0)

h
を求める. (2) f ′(x) = lim

h→0

f(x + h)− f(x)

h
を求める.

7. (2) V = πr2h, S = 2πr2 + 2πrh. hは一定 (定数)なので rの 2次関数として微分.

(3) では hの 1次式として微分. Sの 2πr2は定数項なので微分すると 0.

8. (6) x = −tよって t = −xとおくとよい. 解答参照. このとき x → −∞のとき t →∞
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11. (1) f ′(0)が存在すれば x = 0において微分可能. f ′(0) = lim
h→0

f(0 + h)− f(0)

h
. ここで

lim
h→+0

f(0 + h)− f(0)

h
= lim

h→+0

|h3(h− 1)| − 0

h
= lim

h→+0

−h3(h− 1)

h
= lim

h→+0
{−h2(h− 1)} = 0

lim
h→−0

f(0 + h)− f(0)

h
= lim

h→−0

|h3(h− 1)| − 0

h
= lim

h→−0

h3(h− 1)

h
= lim

h→+0
h2(h− 1) = 0

故に f ′(0) = 0で x = 0において微分可能.



(2) lim
x→1

f(x) = f(1)ならば x = 1において連続. ここで

lim
x→1+0

f(x) = lim
x→1+0

|x3(x− 1)| = lim
x→1+0

x3(x− 1) = 0.

lim
x→1−0

f(x) = lim
x→1−0

|x3(x− 1)| = lim
x→1−0

{−x3(x− 1)} = 0.

よって lim
x→1

f(x) = 0 = f(1). x = 1において連続.

f ′(1) = lim
h→0

f(1 + h)− f(1)

h
より

lim
h→+0

f(1 + h)− f(1)

h
= lim

h→+0

|(1 + h)3h| − 0

h
= lim

h→+0

(1 + h)3h

h
= lim

h→+0
{(1 + h)3 = 1

lim
h→−0

f(1 + h)− f(1)

h
= lim

h→−0

|(1 + h)3h| − 0

h
= lim

h→−0

−(1 + h)3h

h
= lim

h→+0
{−(1 + h)3} = −1

よって f ′(1) = lim
h→0

f(1 + h)− f(1)

h
は存在しない, x = 1において微分可能でない.

14. (3) lim
h→0

1

h

{
f(a + h)

a + h
− f(a− h)

a− h

}
= lim

h→0

1

h

(a− h)f(a + h)− (a + h)f(a− h)

(a + h)(a− h)

= lim
h→0

af(a + h)− hf(a + h)− af(a− h)− hf(a− h)

h(a + h)(a− h)

= lim
h→0

{
af(a + h)− af(a− h)

h(a + h)(a− h)
+
−hf(a + h)− hf(a− h)

h(a + h)(a− h)

}

= lim
h→0

{
a

(a + h)(a− h)
· f(a + h)− f(a− h)

h
− f(a + h) + f(a− h)

(a + h)(a− h)

}

=
a

a2
lim
h→0

{
f(a + h)− f(a− h)

h

}
− f(a) + f(a)

a2

=
a

a2
lim
h→0

{
f(a + h)− f(a) + f(a)− f(a− h)

h

}
− 2f(a)

a2

=
a

a2

{
f ′(a) + lim

h→0

f(a)− f(a− h)

h

}
− 2f(a)

a2

=
a

a2

{
f ′(a) + lim

h→0

−f(a) + f(a− h)

−h

}
− 2f(a)

a2
(−h = kとおくと k → 0)

=
a

a2

{
f ′(a) + lim

k→0

f(a + k)− f(a)

k

}
− 2f(a)

a2

=
a

a2
{f ′(a) + f ′(a)} − 2f(a)

a2
=

2{af ′(a)− f(a)}
a2


