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2008年度 基礎数学ワークブック初級編 「数学 1」 解答 − 1 −

< 1ページ.弧度法の復習 >

問1の解答

問2の解答

` = θ

S =
θ

2
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< 3ページ.三角関数の極限 2 >

問の解答

(1) lim
x→0

sin (3x)

2x
= lim

x→0
3

2
× sin (3x)

3x
=
3

2

(2) lim
x→0

tanx

x
= lim

x→0

sinx
cosx

x
= lim

x→0
sin x

x
× 1

cosx
= 1× 1

cos 0
= 1

(3) lim
x→0

cos x− 1
x

= lim
x→0

cos2 x− 1
x(cos x+ 1)

= lim
x→0

− sin2 x
x(cosx+ 1)

= lim
x→0

sin x

x
× − sin x
cosx+ 1

= 1× −0
1 + 1

= 0
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< 4ページ.接線の傾き 1 >

問の解答

(1)　曲線 y = sin xの x =
π

2
における接線の傾き

(2)　曲線 y = cosxの x =
π

3
における接線の傾き

(3)　曲線 y =
√
xの x = 3 における接線の傾き

(4)　曲線 y = x5の x = 2 における接線の傾き
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< 5ページ.接線の傾き 2 >

問 1 の解答

lim
h→0

sin(a+ h)− sin a
h

= lim
h→0

sin a cosh+ cos a sin h− sin a
h

= lim
h→0

(sin a)(cosh− 1) + (cos a)(sinh)
h

= lim
h→0

½
(sin a)×

µ
cosh− 1

h

¶
+ (cos a)×

µ
sin h

h

¶¾
= (sin a)× 0 + (cos a)× 1 = cos a

問 2 の解答

lim
h→0

cos(a+ h)− cos a
h

= lim
h→0

cos a cosh− sin a sinh− cos a
h

= lim
h→0

cos a(cosh− 1)− (sin a)(sin h)
h

= lim
h→0

½
(cos a)×

µ
cosh− 1

h

¶
− (sin a)×

µ
sinh

h

¶¾
= (cos a)× 0− (sin a)× 1 = − sin a
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< 6ページ.導関数 1 >

問の解答

(1) f 0(x) = lim
h→0

f(x+ h)− f(x)
h

= lim
h→0

2− 2
h

= 0

(2) f 0(x) = lim
h→0

f(x+ h)− f(x)
h

= lim
h→0

(x+ h)− x
h

= lim
h→0

h

h
= 1

(3) f 0(x) = lim
h→0

f(x+ h)− f(x)
h

= lim
h→0

(x+ h)2 − x2
h

= lim
h→0

x2 + 2xh+ h2 − x2
h

= lim
h→0
(2x+ h) = 2x
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< 7ページ.導関数 2 >

問1の解答

(1) f 0(x) = lim
h→0

f(x+ h)− f(x)
h

= lim
h→0

(x+ h)4 − x4
h

= lim
h→0

x4 + 4x3h+ 6x2h2 + 4xh3 + h4 − x4
h

= lim
h→0

¡
4x3 + 6x2h+ 4xh2 + h3

¢
= 4x3

(2) f 0(x) = lim
h→0

f(x+ h)− f(x)
h

= lim
h→0

(x+ h)5 − x5
h

= lim
h→0

x5 + 5x4h+ 10x3h2 + 10x2h3 + 5xh4 + h5 − x5
h

= lim
h→0

¡
5x4 + 10x3h+ 10x2h2 + 5xh3 + h4

¢
= 5x4

問2の解答

f 0(x) = nxn−1
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< 8ページ.導関数 3 >

問の解答

(1) f 0(x) = lim
h→0

f(x+ h)− f(x)
h

= lim
h→0

√
x+ h+ 1−

√
x+ 1

h

= lim
h→0

(
√
x+ h+ 1−

√
x+ 1)(

√
x+ h+ 1 +

√
x+ 1)

h(
√
x+ h+ 1 +

√
x+ 1)

= lim
h→0

(x+ h+ 1)− (x+ 1)
h(
√
x+ h+ 1 +

√
x+ 1)

= lim
h→0

1√
x+ h+ 1 +

√
x+ 1

=
1

2
√
x+ 1

(2) f 0(x) = lim
h→0

1
x+h
− 1

x

h
= lim

h→0

x−(x+h)
x(x+h)

h

= lim
h→0

−1
x(x+ h)

= − 1
x2

(3) f 0(x) = lim
h→0

sin(x+ h)− sin x
h

= lim
h→0

sin x cosh+ cosx sinh− sin x
h

= lim
h→0

½
(sin x)×

µ
cosh− 1

h

¶
+ (cos x)×

µ
sinh

h

¶¾
= cosx

(4) f 0(x) = lim
h→0

cos(x+ h)− cosx
h

= lim
h→0

cosx cosh− sin x sin h− cosx
h

= lim
h→0

½
(cos x)×

µ
cos h− 1

h

¶
− (sin x)×

µ
sinh

h

¶¾
= − sin x
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< 9ページ.導関数 4 >

問1の解答

{f(x)− g(x)}0 = lim
h→0

{f(x+ h)− g(x+ h)}− {f(x)− g(x)}
h

= lim
h→0

½
f(x+ h)− f(x)

h
− g(x+ h)− g(x)

h

¾
= f 0(x)− g0(x)

問2の解答

(1) (x5 + 4)0 = 5x4

(2) (2x6 − 3x3)0 = 12x5 − 9x2

(3) ((x− 1)2)0 = (x2 − 2x+ 1)0 = 2x− 2

(4) ((x+ 1)(x2 − x))0 = (x3 − x)0 = 3x2 − 1
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< 10ページ.積の微分 1 >

問の解答

(1)
¡
(x− 1) sinx

¢0
= sin x+ (x− 1) cos x

(2)
¡
(x2 + 1) cosx

¢0
= 2x cosx− (x2 + 1) sinx

(3)
¡
sin x cosx

¢0
= cos2 x− sin2 x

(4)
¡
(x+ 1)4

¢0
=
¡
(x+ 1)2 × (x+ 1)2

¢0
= {(x+ 1)2}0 × (x+ 1)2 + (x+ 1)2 × {(x+ 1)2}0

= 2(x+ 1)(x+ 1)2 + (x+ 1)2 × 2(x+ 1) = 4(x+ 1)3
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< 11ページ.積の微分 2 >

問1の解答

(1)
¡
x
√
x
¢0
= (x)0 ×√x+ x× (√x)0 = 1×√x+ x× 1

2
√
x

=
√
x+

1

2

√
x =

3

2

√
x

(2)
¡
k
√
x
¢0
= (k)0 ×√x+ k × (√x)0 = 0×√x+ k × 1

2
√
x

=
k

2
√
x

問2の解答¡
k × f(x)

¢0
= (k)0 × f(x) + k ×

¡
f(x)

¢0
= 0× f(x) + k × f 0(x) = k × f 0(x)

問3の解答¡
f(x)g(x)h(x)

¢0
=
¡
f(x)g(x)× h(x)

¢0
= {f(x)g(x)}0 × h(x) + {f(x)g(x)} ×

¡
h(x)

¢0
= {f 0(x)g(x) + f(x)g0(x)} × h(x) + f(x)g(x)× h0(x)

= f 0(x)g(x)h(x) + f(x)g0(x)h(x) + f(x)g(x)h0(x)
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< 12ページ.商の微分 >

問1の解答½
f(x)

g(x)

¾0
=
¡
f(x)

¢0× 1

g(x)
+ f(x)×

µ
1

g(x)

¶0

= f 0(x)× 1

g(x)
+ f(x)×

½
− g0(x)

(g(x))2

¾

=
f 0(x)g(x)− f(x)g0(x)

{g(x)}2

問2の解答

(1)

µ
1

x2

¶0
= −2x

x4
= − 2

x3

(2)

µ
1

x4

¶0
= −4x

3

x8
= − 4

x5

(3)

µ
x3

x+ 1

¶0
=
3x2 × (x+ 1)− x3 × 1

(x+ 1)2
=
2x3 + 3x2

(x+ 1)2

(4)
³ x

sinx

´0
=
(x)0 × sinx− x× (sin x)0

(sinx)2
=
sin x− x cosx

sin2 x
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< 13ページ.三角関数の微分 >

問1の解答

(tanx)0 =

µ
sin x

cosx

¶0
=
(sin x)0 × cosx− sinx× (cosx)0

cos2 x

=
cosx× cosx− sin x× (− sin x)

cos2 x
=
cos2 x+ sin2 x

cos2 x
=

1

cos2 x

問2の解答

(1) (3 sin x+ 4 cosx)0 = 3 cosx− 4 sin x

(2) (−3 cos x+ 5 tanx)0 = 3 sin x+ 5

cos2 x

(3)
¡
(x+ sin x) cosx

¢0
= (1 + cosx) cosx− (x+ sinx) sinx

(4) (sin2 x)0 = (sinx)0 × sin x+ sin x× (sin x)0 = 2 sin x cos x

(5) (cos2 x)0 = (cosx)0 × cosx+ cos x× (cos x)0 = −2 sinx cosx

(6) (x tanx)0 = tanx+
x

cos2 x

(7)

µ
sin x

x

¶0
=
x cosx− sin x

x2

(8)
³cosx
x

´0
=
−x sinx− cosx

x2

問3の解答

(1) (cosec x)0 =

µ
1

sinx

¶0
= − cos x

(sinx)2

(2) (sec x)0 =

µ
1

cosx

¶0
= − − sinx

(cos x)2
=
sinx

cos2 x

(3) (cot x)0 =

µ
1

tanx

¶0
= −

1
cos2 x

tan2 x
= − 1

cos2 x tan2 x
= − 1

sin2 x
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< 14ページ.微分の練習 1 >

問1の解答

(1) lim
h→0

sinh

h
= 1 (2) lim

h→0

cosh− 1
h

= 0

問2の解答

(1) f 0(x) = lim
h→0

4− 4
h

= 0

(2) f 0(x) = lim
h→0

(x+ h)3 − x3
h

= lim
h→0

x3 + 3x2h+ 3xh2 + h3 − x3
h

= lim
h→0
(3x2 + 3xh+ h2) = 3x2

(3) f 0(x) = lim
h→0

p
3(x+ h)−

√
3x

h
= lim

h→0

(
p
3(x+ h))2 − (

√
3x)2

h(
p
3(x+ h) +

√
3x)

= lim
h→0

3(x+ h)− 3x
h(
p
3(x+ h) +

√
3x)

= lim
h→0

3p
3(x+ h) +

√
3x)

=
3

2
√
3x
=

√
3

2
√
x

(4) f 0(x) = lim
h→0

5
x+h
− 5

x

h
= lim

h→0

5x−5(x+h)
(x+h)x

h
= lim

h→0

−5
(x+ h)x

= − 5
x2

(5) f 0(x) = lim
h→0

2 sin (x+ h)− 2 sinx
h

= lim
h→0

2 sinx cosh+ 2 cos x sinh− 2 sin x
h

= lim
h→0

½
(2 sinx)

µ
cosh− 1

h

¶
+ (2 cos x)

µ
sin h

h

¶¾
= 2 cosx

(6) f 0(x) = lim
h→0

3 cos(x+ h)− 3 cos x
h

= lim
h→0

3 cosx cos h− 3 sin x sin h− 3 cosx
h

= lim
h→0

½
(3 cosx)

µ
cosh− 1

h

¶
− (3 sin x)

µ
sin h

h

¶¾
= −3 sinx

問2の解答

(1) (4x3 − 6x5 − 18)0 = 12x2 − 30x4 (2)
¡
(x2 − 1)(x2 + 1)

¢0
= (x4 − 1)0 = 4x3

(3) (5 sin x+ 6 cosx)0 = 5 cosx− 6 sin x (4) (3 sin x− 4 tan x)0 = 3 cosx− 4
cos2 x

(5) (x2 sin x)0 = 2x sin x+ x2 cosx (6) (x3 cosx)0 = 3x2 cosx− x3 sinx

(7) (sin x tan x)0 = cosx tanx+ sinx× 1
cos2 x

= sin x+ sinx
cos2 x

(8)
¡

x
x+1

¢0
= (x+1)−x×1

(x+1)2
= 1

(x+1)2
(9) (x4 tanx)0 = 4x3 tan x+ x4

cos2 x

(10)

µ
sinx

x2

¶0
=
x2 cosx− 2x sin x

x4
=
x cosx− 2 sinx

x3
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< 15ページ.微分記号 >

問1の解答

(1)
dy

dx
= 3x2 − 8x

(2)
dy

du
= − sinu

(3)
d`

dt
= 6t− 2

(4)
dS

dr
= 2πr

(5)
dV

dr
= 4πr2

問2の解答

(1) 5x4

(2) 7t6 − 20t3

(3)
1

2
√
u

(4) − sin t

(5)
1

cos2 u

(6) cos2 u− sin2 u
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< 16ページ.微分と極限 1 >

問の解答

(1)
d

dx
(x5) = 5x4

(2)
d

dt
(sin t) = cos t

(3)
d

du
(cosu) = − sinu

(4)
d

dr
(tan r) =

1

cos2 r
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< 17ページ.微分と極限 2 >

問の解答

(1)
d

dx
(cosx) = − sin x

(2)
d

du
(sinu) = cosu

(3)
d

du
(u4) = 4u3

(4)
d

dt
(t6) = 6t5

(5)
d

dt
(tan t) =

1

cos2 t
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< 18ページ.合成関数の微分 1 >

問の解答

(1)

½
d

du
cosu

¾
×
½
d

dx
x4
¾
= − sin (u)× 4x3

(u = x4とおく ) = −4x3 sin (x4)

(2)

½
d

du
tanu

¾
×
½
d

dx
x5
¾
=

1

cos2 u
× 5x4

(u = x5とおく ) =
5x4

cos2 (x5)
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< 19ページ.合成関数の微分 2 >

問の解答

(1)
d

dx
{sin(5x)} =

½
d

du
sinu

¾
×
½
d

dx
(5x)

¾
= cos(u)× 5 = 5 cos(5x)

(u = 5x)

(2)
d

dx
{cos(7x)} =

½
d

du
cos u

¾
×
½
d

dx
(7x)

¾
= − sin(u)× 7 = −7 sin(7x)

(u = 7x)

(3)
d

dx
{sin(4x− 5)} =

½
d

du
sinu

¾
×
½
d

dx
(4x− 5)

¾
= cos(u)× 4 = 4 cos(4x− 5)

(u = 4x− 5)

(4)
d

dx
{cos(2x+ 3)} =

½
d

du
cosu

¾
×
½
d

dx
(2x+ 3)

¾
= − sin(u)× 2 = −2 sin(2x+ 3)

(u = 2x+ 3)

(5)
d

dx
{tan(8x− 7)} =

½
d

du
tan u

¾
×
½
d

dx
(8x− 7)

¾
=

1

cos2 u
× 8 = 8

cos2(8x− 7)

(u = 8x− 7)

(6)
d

dx

©
sin(x3 + 2x4)

ª
=

½
d

du
sinu

¾
×
½
d

dx
(x3 + 2x4)

¾
= cos(u)× (3x2 + 8x3)

(u = x3 + 2x4) = (3x2 + 8x3) cos(x3 + 2x4)
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< 20ページ.合成関数の微分 3 >

問の解答

(1) u = 3x+ 4とおくと y = u5

dy

dx
=
dy

du
× du
dx
=

½
d

du
(u5)

¾
×
½
d

dx
(3x+ 4)

¾
= 5u4 × 3

= 15(3x+ 4)4

(2) u = 4x− 5とおくと y = u10

dy

dx
=
dy

du
× du
dx
=

½
d

du
(u10)

¾
×
½
d

dx
(4x− 5)

¾
= 10u9 × 4

= 40u9 = 40(4x− 5)9

(3) u = x2 + 3xとおくと y = u6

dy

dx
=
dy

du
× du
dx
=

½
d

du
(u6)

¾
×
½
d

dx
(x2 + 3x)

¾
= 6u5 × (2x+ 3)

= 6(2x+ 3)(x2 + 3x)5

(4) u = x2 − 3xとおくと y = cos(u)

dy

dx
=
dy

du
× du
dx
=

½
d

du
cosu

¾
×
½
d

dx
(x2 − 3x)

¾
= − sin(u)× (2x− 3)

= −(2x− 3) sin(x2 − 3x)
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< 21ページ.微分の練習 2 >

問1の解答

(1) 20x4 − 63x8 (4) − sin u

(2) 8t− 8 (5)
1

cos2 u

(3) cosu (6) nun−1

問2の解答

(1) 2x cos(x2) (2) −3x2 sin(x3)

(3)
4x3

cos2(x4)
(4) 4 cos(4x)

(5) −5 sin(5x) (6)
6

cos2(6x)

(7) 2 cos(2x− 3) (8) −3 sin(3x+ 5)

(9)
7

cos2(7x+ 6)
(10) 2(x+ 1) cos(x2 + 2x)

(11) 18(3x+ 4)5 (12) 28(4x− 3)6

(13) 50(5x+ 8)9 (14) 5(2x− 3)(x2 − 3x)4

(15) 8(cosx)(1 + sinx)7 (16) −9(sin x)(2 + cosx)8

問3の解答

(1) 2x sin(4x) + 4x2 cos(4x)

(2) 3x2 cos(5x)− 5x3 sin(5x)

(3) 2 cos(2x) cos(3x)− 3 sin(2x) sin(3x)

問4の解答

(1) f 0(x) {g(x)− h(x)}+ f(x) {g0(x)− h0(x)}

(2) f 0(g(h(x)))× g0(h(x))× h0(x)

(3)
{f 0(x)h(x) + f(x)h0(x)}g(x)− f(x)h(x)g0(x)

{g(x)}2
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< 22ページ.ネピアの数 >

問の解答

(1) lim
h→0
(1 + h)

1
h = e

(2) lim
n→∞

µ
1 +

1

n

¶n
= e

(3) lim
k→0

1

k
loga(1 + k) = loga e
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< 23ページ.対数関数の導関数 >

問1の解答

(1) f 0(3) = lim
h→0

f(3 + h)− f(3)
h

= lim
h→0

log10(3 + h)− log10 3
h

= lim
h→0

1

h
log10

µ
3 + h

3

¶
= lim

h→0

1

h
log10

µ
1 +

h

3

¶
ここで k =

h

3
とおくと、h→ 0のとき k → 0より

f 0(x) = lim
k→0

1

3k
log10(1 + k) = lim

k→0

1

3
log10(1 + k)

1
k =

1

3
log10 e

(2) f 0(x) = lim
h→0

f(x+ h)− f(x)
h

= lim
h→0

log10(x+ h)− log10 x
h

= lim
h→0

1

h
log10

µ
1 +

h

x

¶
ここで k =

h

x
とおくと、h→ 0のとき k → 0より

f 0(x) = lim
k→0

1

xk
log10(1 + k) = lim

k→0

1

x
log10(1 + k)

1
k =

1

x
log10 e

問2の解答

f 0(x) = lim
h→0

loga(x+ h)− loga x
h

= lim
h→0

1

h
loga

µ
1 +

h

x

¶
ここで k =

h

x
とおくと、h→ 0のとき k → 0より

f 0(x) = lim
k→0

1

x
loga(1 + k)

1
k =

1

x
loga e
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< 24ページ.自然対数 >

問1の解答

(1) (log10 x)
0
=
1

x
log10 e

(2) (loga x)
0
=
1

x
loga e

問2の解答

(答) (loge x)
0
=
1

x
loge e =

1

x

問3の解答

(1) log e = 1 (2) log( 3
√
e) =

1

3
(3) log

³1
e

´
= −1 (4) log 1 = 0

(5) ln
³1
e

´
= −1 (6) ln( 4

√
e) =

1

4
(7) ln(e) = 1 (8) ln(e

√
e) =

3

2

問4の解答

(1) (log x)
0
=
1

x

(2) (ln x)
0
=
1

x

問5の解答
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< 25ページ.log f (x)の導関数 >

問1の解答

(1)
dy

dx
=

3x2 + 2

x3 + 2x− 5

(2)
dy

dx
=

cosx

1 + sin x

(3)
dy

dx
=

sin x

5− cosx

問2の解答³
log(f(x))

´0
=
f 0(x)

f(x)

問3の解答

(1)
³
log(x2 + 2x)

´0
=
2x+ 2

x2 + 2x

(2)
³
log(x6 + 3x4)

´0
=
6x5 + 12x3

x6 + 3x4
=
6x2 + 12

x3 + 3x

(3)
³
log(sin x)

´0
=
cosx

sinx
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< 26ページ.指数関数の導関数 1 >

問の解答

(1) f 0(3) = lim
h→0

e3+h − e3
h

= lim
h→0

e3 × e
h − 1
h

= e3 × 1 = e3

(2) f 0(x) = lim
h→0

ex+h − ex
h

= lim
h→0

ex × e
h − 1
h

= ex × 1 = ex
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< 27ページ.指数関数の導関数 2 >

問1の解答

(1)
dy

dx
= 2e2x

(2)
dy

dx
= −3e−3x

(3)
dy

dx
= 2e2x−1

(4)
dy

dx
= −xe−x

2

2

(5)
dy

dx
= KeKx

(6)
dy

dx
= ex log a log a

問2の解答
d

dx
ax =

d

dx

¡
elog a

¢x
=
d

dx

©
ex log a

ª
= ex log a × log a

=
¡
elog a

¢x × log a = ax log a
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< 28ページ.逆関数の微分 1 >

問の解答

(1) y =
√
x ⇐⇒ x = y2 より

dy

dx
=
1
dx
dy

=
1

d
dy
(y2)

=
1

2y
=

1

2
√
x

(2) y = 4
√
x ⇐⇒ x = y4より

dy

dx
=

1
d
dy
(y4)

=
1

4y3
=

1

4( 4
√
x)3

=
1

4
4
√
x3
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< 29ページ.逆関数の微分 2 >

問1の解答

y = cos−1 x ⇐⇒ x = cos yより

d

dx

©
cos−1(x)

ª
=
dy

dx
=
1
dx
dy

=
1

d
dy
(cos y)

=
1

− sin y

ここで 0 5 y 5 π だから 0 5 sin y より

cos2 y + sin2 y = 1⇒ sin y =
p
1− cos2 y

よって、

d

dx
{cos−1 (x)} = − 1p

1− cos2 y
= − 1√

1− x2

問2の解答

y = tan−1 x ⇐⇒ x = tan yより

d

dx

©
tan−1 x

ª
=
dy

dx
=
1
dx
dy

=
1

d
dy
(tan y)

=
1
1

cos2 y

=
1

1 + tan2 y
=

1

1 + x2
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< 30ページ.対数微分法 1 >

問1の解答

(解) y = 3xの両辺の自然対数をとると、

log y = x log 3

両辺を xで微分すると

y0

y
= log 3⇒ y0 = y × log 3 = 3x log 3

問2の解答

(解) y = axの両辺の自然対数をとると、

log y = x log a

両辺を yで微分すると

y
0

y
= log a⇒ y

0
= y log a = ax log a

問3の解答

(解) y = xxの両辺の自然対数をとると、

log y = x log x

両辺を xで微分すると　

y
0

y
= (x)0 × log x+ x× (log x)0 = 1× log x+ x× 1

x
= log x+ 1

y0 = y × (1 + log x) = xx(1 + log x)
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< 31ページ.対数微分法 2 >

問1の解答

(解) y = x
4
3 の両辺の自然対数をとると、

log y =
4

3
log xである.この両辺を xで微分すると

y0

y
=
4

3
× 1

x
⇒ y0 =

4

3
× 1

x
× y = 4

3
× 1

x
× x 4

3 =
4

3
x
1
3

(答)
³
x
4
3

´0
=
4

3
× x 13

µ
=
4

3
3
√
x

¶

問2の解答

(解) y = xr の両辺の自然対数をとると

log y = r log xであり，この両辺を xで微分すると

y0

y
=
r

x
⇒ y0 =

r

x
× y = r

x
× xr = rxr−1

(答) (xr)
0
= rxr−1
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< 32ページ.xrの導関数 >

問1の解答

(1)
³

4
√
x5
´0
=
5

4
x
1
4 =

5

4
4
√
x

(2)
³

5
√
x7
´0
=
7

5
x
2
5 =

7

5

5
√
x2

(3)
³√
x3
´0
=
3

2
x
1
2 =

3

2

√
x

問2の解答

(1)

µ
1

x3

¶0

= −3x−4 = − 3
x4

(2)

µ
1

x4

¶0

= −4x−5 = − 4
x5

(3)

µ
1

x

¶0

= −x−2 = − 1
x2

問3の解答

(1)
³

4
√
x
´0
=
1

4
x−

3
4 =

1

4
4
√
x3

(2)
³

5
√
x4
´0
=
4

5
x−

1
5 =

4

5
5
√
x4

(3) (
√
x)

0
=
1

2
x−

1
2 =

1

2
√
x

問4の解答

(1)

µ
1

3
√
x2

¶0

= −2
3
x−

2
3
−1 = − 2

3x
3
√
x2

(2)

µ
1
4
√
x

¶0

= −1
4
x−

1
4
−1 = − 1

4x 4
√
x

(3)

µ
1√
x

¶0

= −1
2
x−

1
2
−1 = − 1

2x
√
x
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< 33ページ.log |x| の導関数 >

問の解答

(1)
dy

dx
=

1
cos2 x

tanx
=

1

sinx cosx

(2)
dy

dx
=
2x+ 3

x2 + 3x

(3)
dy

dx
=
f 0(x)

f(x)



2008年度 基礎数学ワークブック初級編 「数学 1」 解答 − 34 −

< 34ページ.微分の練習 3 >

問1の解答

(1) lim
x→0

(1 + x)
1
x = e (2) lim

k→∞

1

k
log(1 + k) = log e = 1 (3) lim

h→0

eh − 1
h

= 1

問2の解答

f 0(x) = lim
h→∞

log2(x+ h)− log2 x
h

= lim
h→∞

1

h
log2(1 +

h

x
)

ここで h
x
= kとおくと h→ 0のとき k → 0より

f 0(x) = lim
k→0

1

xk
log2(1 + k) = lim

k→0

1

x
log2(1 + k)

1
k =

1

x
log2 e

問3の解答

(1) (2ex)
0
= 2ex (2) (3 log x)

0
=
3

x

(3) ( 3
√
x)

0
=

1

3
3
√
x2

(4)

µ
1

x3

¶0

= − 3
x4

(5)

µ
1√
x

¶0

= − 1

2x
√
x

(6)
¡
e4x+1

¢0
= 4e4x+1

(7)
¡
log(5x)

¢0
=
1

x
(8)

³
e−

x2

2

´0
= −xe−x2

2

(9)
¡
log
¡
x3
¢¢0

=
3

x
(10) (log |4x|)0 = 1

x

(11) (log |sinx|)
0
=
cosx

sinx
(12) (x

√
x)

0
=
3

2

√
x

(13)
¡
exsinx

¢0
= ex sinx+ ex cosx (14)

¡
e3x cos (4x)

¢0
= 3e3x cos(4x)− 4e3x sin(4x)

(15) (xe−x)
0
= e−x − xe−x (16)

¡
x2log |x|

¢0
= 2x log |x|+ x

(17)
d

dx
sin−1 x =

1√
1− x2

(18)
d

dx
tan−1 x =

1

1 + x2

問4の解答

(1) y = 4xの両辺の自然対数をとる

log y = log 4x = x log 4

両辺を xで微分すると

y0

y
= 1× log 4⇔ y0 = y × log 4

(答) y0 = 4x log 4

(2) y = (x+ 1)xの両辺の自然対数をとる

log y = x log(x+ 1)

両辺を xで微分すると

y0

y
= log(x+ 1) +

x

x+ 1
⇔ y0 = y ×

µ
x

x+ 1
+ log(x+ 1)

¶

(答) y0 = (x+ 1)x
©

x
x+1

+ log(x+ 1)
ª
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< 35ページ.微分係数と傾き >

問1
f 0(x) = cosx

f 0(−π) = −1 f 0
³
−π
2

´
= 0

f 0(0) = 1 f 0
³π
2

´
= 0

f 0(π) = −1 f 0
µ
3

2
π

¶
= 0

f 0(2π) = 1

問2
f 0(x) = − sin x

f 0
³
−π
2

´
= 1 f 0(0) = 0

f 0
³π
2

´
= −1 f 0(π) = 0

f 0
µ
3

2
π

¶
= 1

問3 f(x) = ex とする。

(1) f−1(x) = log x

(2)

f 0(x) = ex g0(x) =
1

x

f 0(−1) = 1

e
g0
µ
1

e

¶
= e

f 0(0) = 1 g0(1) = 1

f 0(1) = e g0(e) =
1

e

(3)
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< 36ページ.接線の方程式 >

問の解答

(1) y = x+ 1

(2) y = x− 1

(3) y = x

(4) y =
1

4
x+ 1

(5) y = −x+ 2
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< 37ページ.関数の増減 1 >

問の解答

(1) y0 = 2x− 2

頂点 (1, 2)

x x < 1 1 1 < x

y0 − 0 +

y & 2 %

(2) y0 = −4x+ 8

頂点 (2, 7)

x x < 2 2 2 < x

y0 + 0 −
y % 7 &
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< 38ページ.関数の増減 2 >

問の解答

(1) y0 = −3x2 + 6x = −3x(x− 2)

x · · · 0 · · · 2 · · ·
y0 − 0 + 0 −
y & 0 % 4 &

(2) y0 = 3x2 − 12x+ 9 = 3(x2 − 4x+ 3) = 3(x− 1)(x− 3)

x · · · 1 · · · 3 · · ·
y0 + 0 − 0 +

y % 4 & 0 %
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< 39ページ.極大・極小 1 >

問の解答

y = 2x3 + 3x2 − 12x
y0 = 6x2 + 6x− 12
= 6(x2 + x− 2)
= 6(x− 1)(x+ 2)

x = −2のとき極大値 y = 20

x = 1のとき極小値 y = −7

x · · · −2 · · · 1 · · ·
y0 + 0 − 0 +

y % 20 & −7 %
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< 40ページ.極大・極小 2 >

問の解答

(1) y = −x4 + 2x2 + 5
y0 = −4x3 + 4x
= −4x(x2 − 1)
= −4x(x− 1)(x+ 1)

x = ±1のとき極大値 y = 6

x = 0のとき極小値 y = 5

x · · · −1 · · · 0 · · · 1 · · ·
y0 + 0 − 0 + 0 −
y % 6 & 5 % 6 &

(2) y = 3x4 − 8x3 − 18x2
y0 = 12x3 − 24x2 − 36x
= 12x(x2 − 2x− 3)
= 12x(x− 3)(x+ 1)

x = 0のとき極大値 y = 0

x = −1のとき極小値 y = −7
x = 3のとき極小値 y = −135

x · · · −1 · · · 0 · · · 3 · · ·
y0 − 0 + 0 − 0 +

y & −7 % 0 & −135 %
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< 41ページ.極大・極小 3 >

問の解答

(1) y0 = ex − 1

x · · · 0 · · ·
y0 − 0 +

y & 1 %

x = 0 のとき極小値 1

(2) y0 = 2xe−x − x2e−x

= x(2− x)e−x

x · · · 0 · · · 2 · · ·
y0 − 0 + 0 −
y & 0 % 4

e2
&

x = 0 のとき極小値 0

x = 2 のとき極大値 4
e2

(3) y0 = log x+ 1

x = 1
e
のとき極小値 −1

e
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< 42ページ.関数のグラフ >

問の解答

(1) y0 = 3x2 − 6x = 3x(x− 2)

x · · · 0 · · · 2 · · ·

y0 + 0 − 0 +

y % 2 & −2 %

x = 0 のとき極大値 y = 2

x = 2 のとき極小値 y = −2

(2) y0 = 123 − 12x2 − 24x

= 12x(x2 − x− 2)

= 12x(x− 2)(x+ 1)

x · · · −1 · · · 0 · · · 2 · · ·

y0 − 0 + 0 − 0 +

y & 15 % 20 & −12 %

x = −1 のとき極小値 y = 15

x = 0 のとき極大値 y = 20

x = 2 のとき極小値 y = −12

(3) y0 = x(2 + x)ex

x · · · −2 · · · 0 · · ·

y0 + 0 − 0 +

y % 4
e2

& 0 %

x = −2 のとき極大値 y =
4

e2

x = 0 のとき極小値 y = 0



2008年度 基礎数学ワークブック初級編 「数学 1」 解答 − 43 −

< 43ページ.最大・最小 1 >

問の解答

y0 = 3x2 − 12x+ 9

= 3(x2 − 4x+ 3)

= 3(x− 3)(x− 1)

x = 1 のとき最大値 y = 1

x = −1 のとき最小値 y = −19
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< 44ページ.最大・最小 2 >

問の解答

y = x(4− 2x)2

= x(16− 16x+ 4x2)

= 4x3 − 16x2 + 16x

y0 = 12x2 − 32x+ 16

= 4(3x2 − 8x+ 4)

= 4(3x− 2)(x− 2)

x の範囲は 0 < x < 2 である

x =
2

3
⇒ y =

128

27

(答) x =
2

3
(cm) のとき最大容積 y =

128

27
(cm3)
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< 45ページ.微分の応用問題 >

問1の解答

(1) y = ex (2)y =
1

e
x (3)y = −x+ π (4)y = x+

π

2
(5)y =

1

6
x+

3

2
(6)y = −2x+ 3

問2の解答

(1) y0 = 3(x− 3)(x+ 1)
x = −1 のとき極大値 y = 15

x = 3 のとき極小値 y = −17

x · · · −1 · · · 3 · · ·

y0 + 0 − 0 +

y % 15 & −17 %

(2) y0 = 4x(x+ 1)(x+ 2)

x = −1 のとき極大値 y = 1

x = 0 または −2 のとき

極小値 y = 0

x · · · −2 · · · −1 · · · 0 · · ·

y0 − 0 + 0 − 0 +

y & 0 % 1 & 0 %

(3) y0 = (4 + x)x3ex

x = −4 のとき極大値 y =
256

e4

x = 0 のとき極小値 y = 0

x · · · −4 · · · 0 · · ·

y0 + 0 − 0 +

y % 256
e4

& 0 %

問3の解答

y = x(9− 2x)(24− 2x)
= 4x3 − 66x2 + 216x

y0 = 12x2 − 132x+ 216x
= 12(x2 − 11x+ 18)
= 12(x− 2)(x− 9)

x > 0、24− 2x > 0、9− 2x > 0 がすべてなりたつ範囲は、0 < x <
9

2
である。

x = 2のとき、y = 2× 5× 20 = 200

(答)x = 2cmのとき最大容積 y = 200cm3
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