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5 次の関数を導関数の定義に従って微分せよ.
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ここで, h → 0とすると右辺は極限を持つので

f ′(x) = lim
h→0
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6 次の関数を微分せよ.

(1) f(x) =
x√

1 + x2

f ′(x) =

1
√
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x√
1 + x2
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=
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=
1
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(2) f(x) = Cos−1x

逆関数の定義より x = cos y (0 ≤ y ≤ π). よって
dy/dx < 0に注意して

dx
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√
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√
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7 次の計算をせよ.
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∫
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∫
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g = sin xとおくと, g′ = dg/dx = cos xで (dg =
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∫
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=
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8 次の原始関数を定数Cを付けて求めよ.∫
1√
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dx

ただし, ∫
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√
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のいずれかを用いてもよい.

解答例 分母の 2次関数 x2 + 2x+ 2が

x2 + 2x+ 2 = (x2 + 2x+ 1)− 1 + 2

= (x+ 1)2 + 1

と平方完成できるので, X = x+ 1とおくと

x2 + 2x+ 2 = (x2 + 2x+ 1)− 1 + 2

= (x+ 1)2 + 1

= 1 +X2

となり, dX = dxを用いて∫
1√

x2 + 2x+ 2
dx =

∫
1

1 +X2
dX

ゆえに 1番目の公式を用いれば∫
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dx =

∫
1√

1 +X2
dX
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√
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√
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= log(x+ 1 +
√
x2 + 2x+ 2) + C

を得る.

9 ロピタルの定理を用いて次の極限値を計算せよ.

(1) lim
x→0
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=
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3x2
,
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=
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6x
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6
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よって, lim
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x− sin x
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=
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6
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(2) lim
x→0

ax − bx

x

(ax − bx)′

x′ = ax log a− bx log b

→ log a− log b = log
a

b
(x → 0).

よって, lim
x→0
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x
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a

b
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10 次の関数の x = 0における 2n+ 1次近似を求めよ.

f(x) = sin x

f ′(x) = cos x, f ′′(x) = − sin x,

f (3)(x) = − cos x, f (4) = sin x

より

f ′(0) = cos 0 = 1, f ′′(0) = − sin 0 = 0,

f (3)(0) = − cos 0 = −1, f (4)(0) = sin 0 = 0.

ゆえに
f (2n+1)(0) = (−1)n

となり, f(x) = sin xの x = 0における 2n+ 1次近似は

f(0)+f ′(0)x+
1

2!
f ′′(0)x2+ · · ·+ 1

(2n+ 1)!
f (2n+1)(0)x2n+1

= x− 1

3!
x3 +

1

5!
x5 − · · ·+ (−1)n

(2n+ 1)!
x2n+1.


