
249

6

§ 6.1

6.1.1

100 meter 10

second

100 [m]
10 [s]

= 10 [m/s]

10 [m/s]

(t) (x)
G

t [s]

x [m]

10

100

O

x-t

10 [m/s] 100 [m]

10 [s]
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O G

x-t 2 2

(average velocity) v

I

G

t [s]

x [m]

10

100

5

30

O

5

I O

I

5 v

v = 30 [m]
5 [s]

= 6 [m/s]

5

v I G

v = 100 − 30 [m]
10 − 5 [s]

= 14 [m/s]

t1 t2 x1 x2 v

∆t = t2 − t1 ∆x = x2 − x1

v = ∆x
∆t

6.1.2

I G 5 [s]

10 [s] 14 [m/s] O I

2

– www.ftext.org –



6.1 251

2 4 5

t[s]

x[m]

2
5

10

100

9

86

5

35

4

20

9

2 9 2

5 2 4

v̄ *1

t 2 9 2 5 2 4

∆t 7 3 2

x 5 86 5 35 5 20

∆x 81 30 15

v = ∆x
∆t 11.6 10.0 7.50

2

t[s]

x[m]

2
5

10

100∆t 0

v

t = 2 (instantaneous velocity)

2

t

∆t 0

(limit value)

v ∆t 0

v = ∆x
∆t

v lim
∆t→0

∆x
∆t
= v

t1 x1 v

v = lim
∆t→0

∆x
∆t

∆t ∆x t1 x1

*1 ∆t ∆t 7
9 − 2 = 7
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§ 6.2

(p.250)

6.2.1

f (x) x a a f (x)

α

lim
x→a

f (x) = α f (x)→ α (x→ a)

α x→ a f (x) (limit value)

f (x) α

x→ a f (x) α (convergence)

f (x) = 2x + 1 lim
x→1

f (x)

x 0.9 0.99 0.999 0.9999 · · · 1

x 0.9 0.99 0.999 0.9999 · · ·
f (x) 2.8 2.98 2.998 2.9998 · · ·

f (0.9) = 2 × 0.9 + 1 = 2.8

f (0.99) = 2 × 0.99 + 1 = 2.98

f (0.999) = 2 × 0.999 + 1 = 2.998

f (0.9999) = 2 × 0.9999 + 1 = 2.9998

x

1 f (x) 3

x 1.5 1.25 1.125 1.0625 · · ·

x 1.5 1.25 1.125 1.0625 · · ·
f (x) 4 3.5 3.25 3.125 · · ·

1

f (1.5) = 2 × 1.5 + 1 = 4

f (1.25) = 2 × 1.25 + 1 = 3.5

f (1.125) = 2 × 1.125 + 1 = 3.25
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f (1.0625) = 2 × 1.0625 + 1 = 3.125

x 1

f (x) 3

2 lim
x→1

f (x) = 3

y = f (x) y = 2x + 1

1

3

x

y

O

f (1) = 3

lim
x→1

f (x) = f (1)

f (x) = 2x + 1 y = f (x)

x = a lim
x→a

f (x)

lim
x→a

f (x) = f (a) · · · · · · · · · · · · · · · · · · · · · · 1©

*2

y = f (x)

g(x) = x2 − 1
x − 1

lim
x→1

g(x)

x 0.9 0.99 0.999 0.9999 · · · 1

x 0.9 0.99 0.999 0.9999 · · ·
g(x) 1.9 1.99 1.999 1.9999 · · ·

g(0.9) = 0.92 − 1
0.9 − 1

=
(0.9 − 1)(0.9 + 1)

0.9 − 1
= 1.9

g(0.99) = 0.992 − 1
0.99 − 1

=
(0.99 − 1)(0.99 + 1)

0.99 − 1
= 1.99

g(0.999) = 0.9992 − 1
0.999 − 1

=
(0.999 − 1)(0.999 + 1)

0.999 − 1
= 1.999

g(0.9999) = 0.99992 − 1
0.9999 − 1

=
(0.9999 − 1)(0.9999 + 1)

0.9999 − 1
= 1.9999

x

1 g(x) 2

x 1.5 1.25 1.125 1.0625 · · ·
1

g(1.5) = 1.52 − 1
1.5 − 1

=
(1.5 − 1)(1.5 + 1)

1.5 − 1
= 2.5

*2 (continity) FTEXT III
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g(1.25) = 1.252 − 1
1.25 − 1

=
(1.25 − 1)(1.25 + 1)

1.25 − 1
= 2.25

g(1.125) = 1.1252 − 1
1.125 − 1

=
(1.125 − 1)(1.125 + 1)

1.125 − 1
= 2.125

g(1.0625) = 1.06252 − 1
1.0625 − 1

=
(1.0625 − 1)(1.0625 + 1)

1.0625 − 1
= 2.0625

...

x 1.5 1.25 1.125 1.0625 · · ·
g(x) 2.5 2.25 2.125 2.0625 · · ·

x 1 g(x) 2

lim
x→1

g(x) = 2

2 g(x) x x \= 1

g(x) = x2 − 1
x − 1

=
(x − 1)(x + 1)

x − 1
= x + 1

x

g(x) x = 1 0
y = x2 − 1

x − 1

1

2

x

y

O

lim
x→1

g(x) 2

lim
x→1

g(x)︸��︷︷��︸
2

\= g(1)︸︷︷︸

g(x) x \= 1

g(x) = x + 1

y = g(x) x = a g(x)

lim
x→a

g(x)

6.2.2

2

f (x) = 2x + 1 lim
x→1

f (x) = 3

g(x) = x2 − 1
x − 1

lim
x→1

g(x) = 2

– www.ftext.org –
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2 h(x) = f (x)+ g(x) = 2x+ 1+ x2 − 1
x − 1

lim
x→1

h(x) x \= 1

f (x) + g(x) = 2x + 1 + x2 − 1
x − 1

= 2x + 1 +
(x − 1)(x + 1)

x − 1
= 2x + 1 + x + 1 = 3x + 2

lim
x→1

h(x) = lim
x→1
{ f (x) + g(x)} = lim

x→1
(3x + 2) = 5

lim
x→1

f (x) + lim
x→1

g(x) = 3 + 2 = 5

lim
x→1
{ f (x) + g(x)} = lim

x→1
f (x) + lim

x→1
g(x)

lim
x→a

f (x) lim
x→a

g(x)

i) lim
x→a
{ f (x) ± g(x)} = lim

x→a
f (x) ± lim

x→a
g(x)

ii) lim
x→a
{k f (x)} = k · lim

x→a
f (x)

k

iii) lim
x→a

f (x)g(x) = lim
x→a

f (x) · lim
x→a

g(x)

iv) lim
x→a

f (x)
g(x)

=
lim
x→a

f (x)

lim
x→a

g(x)

lim
x→a

g(x) \= 0

(p.252)

FTEXT III
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§ 6.3

§6.1

6.3.1

(p.249) x-t 2

x-t y = f (x)

y = f (x) x a b

b − a x (increment of x) ∆x

f (b) − f (a) y (increment of y) ∆y *3

x y

∆y
= f (b) − f (a)

y = f (x)

l

∆x = b − a

a b

f (b)

f (a)

x

y
f (b) − f (a)

b − a

(
=

∆y
∆x

)

x a b f (x)

(average rate of change) *4

l

p.249 x-t

6.3.2

(p.250) ∆x
∆t

∆t 0

lim
∆t→0

∆x
∆t

x-t

y = f (x)

*3 ∆ D (difference)
*4 FTEXT I
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f (x) ∆x = x − a ∆y = f (x) − f (a)

∆y
= f (x) − f (a)

y = f (x)

∆x = x − a

a x

f (x)

f (a)

x

y

a x
∆y
∆x
=

f (x) − f (a)
x − a

x a

∆x = x−a 0
∆y
∆x

y = f (x) x = a

(differential coefficient) f ′(a)

f ′(a) = lim
x→a

f (x) − f (a)
x − a

· · · · · · · · · · · · · · · · · · · · · · 1©

∆x = h x−a = h x = a+h

∆y
= f (a + h) − f (a)

y = f (x)

∆x = h

a a + h

f (a + h)

f (a)

x

y

f (x) − f (a)
x − a

=
f (a + h) − f (a)

a + h − a
=

f (a + h) − f (a)
h

x a h 0

f ′(a)

f ′(a) = lim
h→0

f (a + h) − f (a)
h

· · · · · · · · · · · · · · · · · · · · · · 2©

y = f (x) x = a f ′(a) y = f (x)

a

f (a)

x

y

f ′(a) = lim
x→a

f (x) − f (a)
x − a

x = a + h

f ′(a) = lim
h→0

f (a + h) − f (a)
h

2
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� �
f (x) = x2 g(x) = x3

(1) f ′(3) (2) g′(−2)
� �

(1) f ′(3)

f (x) − f (3)
x − 3

� f ′(3) = lim
x→3

f (x) − f (3)
x − 3

=
x2 − 32

x − 3
=

x2 − 9
x − 3

=
(x − 3)(x + 3)

x − 3
= x + 3 � x \= 3 x − 3

→ 6 (x→ 3)

f ′(3) = 6

f (3 + h) − f (3)
h

� f ′(3) = lim
h→0

f (3 + h) − f (3)
h

=
(3 + h)2 − 32

h
=

h2 + 6h
h

= h + 6 � h \= 0 h

→ 6 (h→ 0)

f ′(3) = 6
(2) g′(−2)

g(x) − g(−2)
x − (−2)

� g′(−2) = lim
x→−2

g(x) − g(−2)
x − (−2)

=
x3 − (−2)3

x + 2

=
(x + 2)(x2 − 2x + 4)

x + 2
� a3 − b3 = (a − b)(a2 + ab + b2)

= x2 − 2x + 4 � x \= −2 x+ 2

→ 12 (x→ −2)

g′(−2) = 12

g(−2 + h) − g(−2)

= (−2 + h)3 − (−2)3 = 12h − 6h2 + h2

g(−2 + h) − g(−2)
h

= 12 − 6h + h � h \= 0 h
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→ 12 (h→ 0)

g′(−2) = 12
� �

f (x) = 2x2 − 4x + 3 g(x) = x3 + 2x2 + 1

(1) f ′(3) (2) g′(−2)
� �

(1) f ′(3)

f (x) − f (3)
x − 3

� f ′(3) = lim
x→3

f (x) − f (3)
x − 3

=
2x2 − 4x + 3 − (2 · 32 − 4 · 3 + 3)

x − 3

=
2(x2 − 32) − 4(x − 3)

x − 3

=
2(x − 3)(x + 3) − 4(x − 3)

x − 3
= 2x + 2 � x \= 3 x − 3

→ 8 (x→ 3)

f ′(3) = 8

f (3 + h) − f (3)
h

� f ′(3) = lim
h→0

f (3 + h) − f (3)
h

=
2(3 + h)2 − 4(3 + h) + 3 − (2 · 32 − 4 · 3 + 3)

h

=
8h + 2h2

h
= 8 + 2h � h \= 0 h

→ 8 (h→ 0)

f ′(3) = 8
(2) g′(−2)

g(x) − g(−2)
x − (−2)

� g′(−2) = lim
x→−2

g(x) − g(−2)
x − (−2)

=
x3 + 2x2 + 1 −

{
(−2)3 + 2 · (−2)2 + 1

}
x + 2

=
(x3 + 23) + 2(x2 − 22)

x + 2

=
(x + 2)(x2 − 2x + 4) + 2(x + 2)(x − 2)

x + 2

= x2 � x \= −2 x+ 2
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→ 4 (x→ −2)

g′(−2) = 4

g(−2 + h) − g(−2)

= (−2 + h)3 + 2(−2 + h)2 + 1

−
{
(−2)3 + 2 · (−2)2 + 1

}
= 4h − 4h2 + h3

g(−2 + h) − g(−2)
h

= 4 − 4h + h2 � h \= 0 h

→ 4 (h→ 0)

g′(−2) = 4

6.3.3

x = a� �
f (x) = x2

(1) f ′(a)

(2) (1) a = 3, 2 f ′(3) f ′(−2)
� �

(1) f ′(a)

f (a + h) − f (a)
h

=
(a + h)2 − a2

h

=
a2 + 2ah + h2 − a2

h
= 2a + h

→ 2a (h→ 0)

f ′(a) = 2a
(2) (1) a a = 3

f ′(3) = 6
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a = −2

f ′(−2) = −4

(2) p.258 (1) (2)

x = a f ′(a) a

a f ′(a) a

a x

f ′(x)

f (x) lim
h→0

f (x + h) − f (x)
h

f (x)

(derived function) f ′(x)

f ′(x) = lim
h→0

f (x + h) − f (x)
h

y = f (x) f ′(x) y′
dy
dx

d
dx

f (x)

dy
dx

x h ∆x y f (x + h) − f (x) ∆y

f ′(x) = lim
∆x→0

∆y
∆x

dy
dx

y = x2

y′ = 2x
dy
dx
= 2x

x f (x) f ′(x) f (x) x (differ-

ential)

(x2)′ = 2x

– www.ftext.org –
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� �
f ′(x)

(1) f (x) = x (2) f (x) = x2

(3) f (x) = x3 (4) f (x) = 2x3 − x2

� �

(1) f ′(x) � f ′(x) = lim
h→0

f (x + h) − f (x)
h

f (x + h) − f (x)
h

=
(x + h) − x

h
= 1

→ 1 (h→ 0)

f ′(x) = 1
(2) f ′(x) � f ′(x) = lim

h→0

f (x + h) − f (x)
h

f (x + h) − f (x)
h

=
(x + h)2 − x2

h

=
2xh + h2

h
= 2x + h

→ 2x (h→ 0)

f ′(x) = 2x
(3) f ′(x) � f ′(x) = lim

h→0

f (x + h) − f (x)
h

f (x + h) − f (x)
h

=
(x + h)3 − x3

h

=
3x2h + 3xh2 + h3

h

= 3x2 + 3xh + h2

→ 3x2 (h→ 0)

f ′(x) = 3x2

(4) f ′(x) � f ′(x) = lim
h→0

f (x + h) − f (x)
h

f (x + h) − f (x)
h

=
2(x + h)3 − (x + h)2 − (2x3 − x2)

h

=
2(3x2h + 3xh2 + h3) − (2xh + h2)

h

=
(6x2 − 2x)h + (3x − 1)h2 + h3

h

= 6x2 − 2x + (3x − 1)h + h2
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→ 6x2 − 2x (h→ 0)

f ′(x) = 6x2 − 2x

xn

p.262 (x)′ = 1 (x2)′ = 2x (x3)′ = 3x2 n

(xn)′ = nxn−1

xn� �
f (x) = xn f ′(x) = nxn−1 n

� �
FTEXT A 2

2 � 2
(a + b)n = nC0an + nC1an−1b+
· · · + nCn−1abn−1 + nCnbnf (x + h) = (x + h)n

= nC0xn + nC1xn−1h + nC2xn−1h2 + · · · + nCnhn

f (x + h) − f (x)
h

=
nC0 xn + nC1 xn−1h + nC2 xn−1h2 + · · · + nCnhn − xn

h

= nC1xn−1 + nC2xn−1h + · · · + nCnhn−1 � nC0 = 1 nC0 xn = xn

−xn

→ nC1xn−1 (h→ 0)

= nxn−1

f ′(x) = nxn−1 �

f (x) = 1

f (x + h) − f (x)
h

=
1 − 1

h
= 0→ 0 (h→ 0)

x0 = 1
xn

n 0 f (x) = xn f ′(x)

f ′(x) = nxn−1

xn n
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6.3.4

f (x) g(x) f ′(x) g′(x)

i) { f (x) ± g(x)}′ = f ′(x) ± g′(x)

ii) {k f (x)}′ = k f ′(x)

iii) { f (x)g(x)}′ = f ′(x)g(x) + f (x)g′(x)

iv) { f (ax + b)}′ = a f ′(ax + b)

i) { f (x) ± g(x)}′

= lim
h→0

{ f (x + h) ± g(x + h)} − { f (x) ± g(x)}
h

= lim
h→0

{ f (x + h) − f (x)} ± {g(x + h) − g(x)}
h

= lim
h→0

{ f (x + h) − f (x)
h

± g(x + h) − g(x)
h

}

= lim
h→0

f (x + h) − f (x)
h

± lim
h→0

g(x + h) − g(x)
h

i) (p.255)

= f ′(x) ± g′(x) iii) (p.255) �

ii) {k f (x)}′

= lim
h→0

k f (x + h) − k f (x)
h

= klim
h→0

f (x + h) − f (x)
h

ii) (p.255)

= k f ′(x) �

iii) { f (x)g(x)}′

= lim
h→0

f (x + h)g(x + h) − f (x)g(x)
h

= lim
h→0

{ f (x + h) − f (x)} g(x + h) + f (x)g(x + h) − f (x)g(x)
h

= lim
h→0

{ f (x + h) − f (x)} g(x + h) + f (x) {g(x + h) − g(x)}
h

= lim
h→0

{ f (x + h) − f (x)
h

g(x + h) + f (x)
g(x + h) − g(x)

h

}

= lim
h→0

f (x + h) − f (x)
h

g(x + h) + lim
h→0

f (x)
g(x + h) − g(x)

h
i) (p.255)
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= f ′(x)g(x) + f (x)g′(x) iii) (p.255) �

iv) { f (ax + b)}′

= lim
h→0

f (a(x + h) + b) − f (ax + b)
h

= lim
h→0

f ((ax + b) + ah) − f (ax + b)
h

= lim
h→0

f ((ax + b) + ah) − f (ax + b)
ah

· a
= f ′(ax + b) · a i) (p.255)

= a f ′(ax + b) �

� �

(1) y = 2x2 − 5x − 3 (2) y = 2
3

x3 +
1
2

x − 1
3

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

� �

(1)

y′ = (2x2 − 5x − 3)′

= (2x2)′ − (5x)′ − (3)′ � i) (p.264)

= 2(x2)′ − 5(x)′ − (3)′ � ii) (p.264)

= 2 · 2x − 5 − 0 � xn (p.263)

= 4x − 5

(2)

y′ =
(

2
3

x3 +
1
2

x − 1
3

)′

=

(
2
3

x3
)′
+

(
1
2

x
)′
−

(
1
3

)′
� i) (p.264)

=
2
3

(x3)′ + 1
2

(x)′ −
(

1
3

)′
� ii) (p.264)

=
2
3
· 3x2 +

1
2
− 0 � xn (p.263)

= 2x2 +
1
2

(3)

y′ =
{
(x3 + 1)(x2 + 5)

}′
= (x3 + 1)′(x2 + 5) + (x3 + 1)(x2 + 5)′ � iii) (p.264)

= 3x2(x2 + 5) + (x3 + 1)2x � xn (p.263)
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= 5x4 + 15x2 + 2x

(4)

y′ =
{
(5x − 2)4

}′
= 5 × 4(5x − 2)3 � iv) (p.264)

= 20(5x − 2)3

f ′(a) AT
y = f (x)

T

A

B

a

f (a)

x

y

y = f (x) 2 A B B

A AB

A AT

AT y = f (x) (tangent)

A (point of tangency)

y = f (x) x = a f ′(a)

(a, f (a))

FTEXT I m (x0, y0)

y = m(x − x0) + y0

y = f (x) (a, f (a))
y = f (x)

y = f ′(a)(x − a) + f (a)

a

f (a)

x

y

O

y = f ′(a)(x − a) + f (a)

y = f (x) (a, f (a))

(normal) f ′(a) f ′(a) \= 0 − 1
f ′(a)
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y = f (x) (a, f (a))
y = f (x)

y = f ′(a)(x − a)
+ f (a)

y = − 1
f ′(a)

(x − a) + f (a)

a

f (a)

x

y

O

f ′(a) \= 0

y = − 1
f ′(a)

(x − a) + f (a)

f ′(a) = 0 x = a

� �
x

(1) y = x3 − x x = 2 (2) y = −2x3 + x2 x = −1
� �

(1) f (x) = x3 − x

f (2) = 23 − 2 = 6

(2, 6)

f ′(x) = 3x2 − 1

f ′(2) = 3 · 22 − 1 = 11

y = 11(x − 2) + 6 � (p.266)

⇔ y = 11x − 16

y = − 1
11

(x − 2) + 6 � (p.267)

⇔ y = − 1
11

x + 68
11

(2) f (x) = −2x3 + x2

f (−1) = −2(−1)3 + (−1)2 = 3

(−1, 3)
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f ′(x) = −6x2 + 2x

f ′(−1) = −6(−1)2 + 2(−1) = −8

y = −8(x + 1) + 3 � (p.266)

⇔ y = −8x − 5

y = 1
8

(x + 1) + 3 � (p.267)

⇔ y = 1
8

x + 25
8

� �

(1) y = 2x2 − x + 5 7 (2) y = x3 − 6x 6
� �

(1) f (x) = 2x2 − x + 5 f ′(x) = 4x − 1

7

4x − 1 = 7

⇔ x = 2

f (2) = 2 · 22 − 2 + 5 = 11

(2, 11)

y = 7(x − 2) + 11 � (p.266)

⇔ y = 7x − 3

(2) f (x) = x3 − 6x f ′(x) = 3x2 − 6

6

3x2 − 6 = 6

⇔ x = ±2

f (2) = 23−6·2 = −4 f (−2) = (−2)3−6(−2) = 4

(2, − 4) (−2, 4)

y = 6(x − 2) − 4 � (p.266)

⇔ y = 6x − 16
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y = 6(x + 2) + 4 � (p.266)

⇔ y = 6x + 16

y = 6x − 16, y = 6x + 16
� �

(1) y = 2x2 − 3x + 1 (0, − 1) (2) y = x3 + 2x − 6 (4, 2)
� �

(1) f (x) = 2x2−3x+1 f ′(x) = 4x−3 (t, f (t))

f (x)

y = (4t − 3)(x − t) + 2t2 − 3t + 1 � (p.266)

⇔ y = (4t − 3)x − 2t2 + 1

(0, − 1)

− 1 = −2t2 + 1

⇔ 2t2 − 2 = 0

⇔ t = ±1

y = (4 · 1 − 3)x − 2 · 12 + 1

⇔ y = x − 1

y = {4(−1) − 3} x − 2(−1)2 + 1

⇔ y = −7x − 1

y = x − 1, y = −7x − 1
(2) f (x) = x3+2x−6 f ′(x) = 3x2+2 (t, f (t))

f (x)

y = (3t2 + 2)(x − t) + t3 + 2t − 6 � (p.266)

⇔ y = (3t2 + 2)x − 2t3 − 6

(4, 2)

2 = 12t2 + 8 − 2t3 − 6

⇔ − 2t3 + 12t2 = 0

⇔ t = 0, 6
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y = (3 · 02 + 2)x − 2 · 03 − 6

⇔ y = 2x − 6

y =
{
3 · 62 + 2

}
x − 2 · 63 − 6

⇔ y = 110x − 438

y = 2x − 6, y = 110x − 438

2� �
y = ax2 2 A(s, s2) B(t, t2) l m

l m x A B x

s \= t
� �

l

f (x) = ax2 f ′(x) = 2ax

A(s, s2) l

f ′(s) = 2as

l

y = 2as(x − s) + as2 � (p.266)

⇔ y = 2asx − as2 · · · · · · · · · · · · · · · · · · · · · · 1©

m

y = 2atx − at2 · · · · · · · · · · · · · · · · · · · · · · 2© � 1© s t

1© 2©
{

y = 2asx − as2

y = 2atx − at2

y

2asx − as2 = 2atx − at2

⇔ 2ax(s − t) = a(s2 − t2)

⇔ x =
a(s + t)(s − t)

2a(s − t)
=

s + t
2

� a \= 0 s \= t

l m x A B

x s + t
2

�
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2 A B l m l m

x A B x
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§ 6.4

6.4.1

a b

a < x < b , a � x � b , a < x , x � b

x x (interval)

f (x) I I s t

s < t =⇒ f (s) < f (t)

f (x) I (monotonically increasing)

s < t =⇒ f (s) > f (t)

f (x) I (monotonically decreasing)

f (x) x f (x)

y = f (x)

s

f (s)

t

f (t)
y = f (x)

x

y

O

y = f (x)

s

f (s)

t

f (t)

x

y

O
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y = f (x) (a, f (a))

f ′(a)

f (x) f ′(x)

f (x) y = f (x)
y = f (x)

x

y

O

f (x) f ′(x)

f ′(x) > 0 ⇐⇒ f (x)

y = f (x)
x

y

O

f (x) f ′(x)

f ′(x) < 0 ⇐⇒ f (x)

f ′(x) = 0 y = f (x) x

x f (x)

2 f (x) =

y = −x2 + 4x

2x x x

y

O

−x2 + 4x y = f (x)

y = −x2 + 4x

= −(x − 2)2 + 4

(2, 4)

i) x < 2 f (x)
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ii) x > 2 f (x)

f (x)

f ′(x) = −2x + 4

i) −2x + 4 > 0 x < 2

f ′(x) > 0 f (x)

ii) −2x + 4 < 0 x > 2

f ′(x) < 0 f (x)

f ′(x)

f (x) f (x) f ′(x)

i) f ′(x) > 0 x y

ii) f ′(x) < 0 x y

2

f ′(x)

f (x) x = a

y = f (x)

a b x

y

O

f (x) x = a (maximum)

f (a) (muximal value)

f (x) x = b

f (x) x = b (minimum)

f (b) (minimal value)

(extreme

value)
f ′(x)

f (x) f ′(x) = 0 x f ′(x)

i) f (x)

ii) f (x)
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6.4.2

(table of increasing and decreasing)

� �
f (x) = x3 − 6x2 + 9x

(1) f ′(x)

(2) f ′(x) = 0 x

(3) f ′(x) > 0 x f ′(x) < 0 x

(4) f ′(x) = 0 f (x)

(5) (1) (4)

x · · · · · · · · ·
f ′(x)

f (x)

i) x (2)

ii) f ′(x) − 0 +

iii) f (x) ( ) ( )

(6) (5) y = f (x)
� �

(1) f (x) = x3 − 6x2 + 9x

f ′(x) = 3x2 − 12x + 9

(2) (1)

f ′(x) =3x2 − 12x + 9 = 3(x − 1)(x − 3)

f ′(x) = 0 x x =

1, 3

(3) (2) f ′(x) = 0 x 1, 3

�

y = f ′(x)

y = f ′(x)

1 3 x
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x1 3

1© 2© 3©

i) 1© x < 1

f ′(x) = 3 (x − 1)︸�︷︷�︸ (x − 3)︸�︷︷�︸
f ′(x) > 0

ii) 2© 1 < x < 3

f ′(x) = 3 (x − 1)︸�︷︷�︸ (x − 3)︸�︷︷�︸
f ′(x) < 0

iii) 3© 3 < x

f ′(x) = 3 (x − 1)︸�︷︷�︸ (x − 3)︸�︷︷�︸
f ′(x) > 0

i) iii) f ′(x) > 0 x < 1, 3 < x

f ′(x) < 0 1 < x < 3

(4) (2) f ′(x) = 0 x = 1, 3

f (1) = 13 − 6 · 12 + 9 · 1 = 4

f (3) = 33 − 6 · 32 + 9 · 3 = 0

(5) STEP1 x

f ′(x) = 0 x (2)

x · · · 1 · · · 3 · · ·
f ′(x)

f (x)

STEP2 f ′(x)

STEP1 0
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STEP1 x f ′(x) 0

x

(3) + −

x · · · 1 · · · 3 · · ·
f ′(x) + 0 − 0 +

f (x)

STEP3 f (x)

STEP2 x = 1 x = 3 f ′(x)

f (x) x = 1 x = 3

(4) f (1) = 4

f (3) = 0

x · · · 1 · · · 3 · · ·
f ′(x) + 0 − 0 +

f (x) 4 0
f ′(x) + f (x)

f ′(x) − f (x)

x · · · 1 · · · 3 · · ·
f ′(x) + 0 − 0 +

f (x) 4 0

(6) (5) y = f (x)

� f (0) = 0 y = f (x)
(0, 0)y = f (x)

31

4

x

y

O
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� �
y = f (x)

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

(3) f (x) = x3 − 2x2 + 2x − 1 (4) f (x) = 1
4

x4 − 3
2

x2 − 2x + 2

� �

(1) f (x)

f ′(x) = 3x2 − 2x − 1

= (3x + 1)(x − 1)

x · · · − 1
3

· · · 1 · · ·
f ′(x) + 0 − 0 +

f (x) f
(
− 1

3

)
f (1)

f
(
− 1

3

)
f (1)

f
(
− 1

3

)
=

(
− 1

3

)3
−

(
− 1

3

)2
−

(
− 1

3

)
+ 2 = 59

27

f (1) = 13 − 12 − 1 + 2 = 1

y = f (x) �

y = f (x)

1

1

2

x

y

O

(2) f (x)

f ′(x) = − 3x2 + 3

= − 3(x + 1)(x − 1)

x · · · −1 · · · 1 · · ·
f ′(x) − 0 + 0 −
f (x) f (−1) f (1)

f (−1) f (1)

f (−1) = −(−1)3 + 3 · (−1) = −2

f (1) = −13 + 3 · 1 = 2

y = f (x) � y = f (x)

−1

−2

1

2

x

y

O
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(3) f (x)

f ′(x) = 3x2 − 4x + 2

3x2 − 4x + 2 D/4

D
4
= 22 − 3 · 2 = −2 < 0

f ′(x)

y = f (x) � y = f (x)

−1

x

y

O

(4) f (x)

f ′(x) = x3 − 3x − 2

= (x + 1)2(x − 2) � f ′(−1) = 0
(p.63)

x · · · −1 · · · 2 · · ·
f ′(x) − 0 − 0 +

f (x) f (−1) f (2)

f (−1) f (2)

f (−1) = 1
4
· (−1)4 − 3

2
· (−1)2 − 2 · (−1) + 2 = 11

4

f (2) = 1
4
· 24 − 3

2
· 22 − 2 · 2 + 2 = −4

y = f (x) �

y = f (x)

−1

11
4

2

−4

x

y

O

� �
x

(1) f (x) = 2x3 − 3x2 − 12x + 1 (−2 � x � 3)

(2) f (x) = x4 − 2x2 + 3 (−1 � x � 2)
� �
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(1) f ′(x) = 6x2 − 6x − 12 = 6(x + 1)(x − 2)

−2 � x � 3 f (x)

x −2 · · · −1 · · · 2 · · · 3

f ′(x) + 0 − 0 +

f (x) −3 8 −19 −8

y = f (x)

�

−1

8

2

−19

f (x) = 2x3 − 3x2 − 12x + 1

x

y

O

x = −1 8 x = 2 −19
(2) f ′(x) = 4x3 − 4x = 4x(x + 1)(x − 1) −1 �

x � 2 f (x)

x −1 · · · 0 · · · 1 · · · 2

f ′(x) 0 + 0 − 0 +

f (x) 2 3 2 11

y = f (x)

� −1 1 2

11

2

f (x) = x4 − 2x2 + 3

x

y

O

x = 2 11 x = ±1 2
� �

30cm

� �

r cm f (r) cm3

f (r) = πr2 · (30 − r) = −πr3 + 30πr2 (0 < r < 30)

f ′(r) = −3πr(r − 20) f (r)

rx 0 · · · 20 · · · 30

f ′(r) + 0 −
f (r)

r = 20 cm
4000π cm3

6.4.3 3

3

f (x) = ax3 + bx2 + cx + d (a \= 0) 3 y = f (x) f (x)

f ′(x) = 3ax2 + 2bx + c f ′(x) = 0 2

2 D
4
= b2 − 3ac 3
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y = f (x) 2

1) b2 − 3ac > 0

f ′(x) = 0 2 α, β (α > β)

f ′(x) = 3a(x − α)(x − β) f (x)

a) a > 0

x · · · α · · · β · · ·
f ′(x) + 0 − 0 +

f (x)

y = f (x)

x
α β

b) a < 0

x · · · α · · · β · · ·
f ′(x) − 0 + 0 −
f (x)

y = f (x)

x
α β

2) b2 − 3ac = 0

f ′(x) = 0 α f ′(x) = 3a(x−α)2 f (x)

a) a > 0

x · · · α · · ·
f ′(x) + 0 +

f (x)

y = f (x)

x
α

b) a < 0

x · · · α · · ·
f ′(x) − 0 −
f (x)

y = f (x)

x
α

3) b2 − 3ac < 0

f ′(x) = 0 f ′(x) f ′(x) =

3ax2 + 2bx + c = 3a
(
x + b

3a

)2
− b2 − 3ac

3a
− b2 − 3ac

3a
a

a) a > 0

f ′(x) = 3a
(
x + b

3a

)2
− b2 − 3ac

3a
y = f (x)

x
α

x = − b
3a

− b2 − 3ac
3a

y = f (x)
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b) a < 0

f ′(x) = 3a
(
x + b

3a

)2
− b2 − 3ac

3a

y = f (x)

x
α

x = − b
3a

− b2 − 3ac
3a

y = f (x)

3

3
3

3 f (x) = ax3+bx2+cx+d y = f (x)

x
− b

3a

f
(
− b

3a

)

x

y

O

y = f (x) y = f (x)

(
− b

3a
, f

(
− b

3a

))

*5

3� �
3

(1) 3 g(x) = Ax3 + Bx y = g(x)

(2) 3 f (x) = ax3 + bx2 + cx + d y = f (x) x
b
3a

y − f
(
− b

3a

)
A B

y = Ax3 + Bx

(1) (2) 3
� �

(1) y = g(x)

�
y = −g(−x) FTEXT

I

(p.320)

−g(−x) = g(x)

−g(−x) = −
{
A(−x)3 + B(−x)

}

*5
(
− b

3a
, f

(
− b

3a

))
y = f (x) (point of inflexion)

FTEXT III
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= −(−Ax3 − Bx) = g(x)

y = g(x) �

(2) y = f (x) x b
3a

y

− f
(
− b

3a

)

y = a
(
x − b

3a

)3
+ b

(
x − b

3a

)2
+ c

(
x − b

3a

)
+ d

− f
(
− b

3a

)

= a
(
x3 − bx2

a
+

b2 x
3a2 − b3

27a3

)

+b
(
x2 − 2bx

3a
+

b2

9a2

)

+c
(
x − b

3a

)
+ d

−
{

a
(
− b

3a

)3
+ b

(
− b

3a

)2
+ c

(
− b

3a

)
+ d

}

= ax3 +

(
− b2

3a
+ c

)
x

a = A − b2

3a
+ c = B

y = Ax3 + Bx �

3 3

α < β < γ a > 0

y = a(x−α)(x− β)(x− γ) (x−α)(x− β)(x− γ)

3 (p.280)

y = a(x − α)(x − β)(x − γ)

xα β γ

x · · · α · · · β · · · γ · · ·
x − α − 0 + + + + +

x − β − − − 0 + + +

x − γ − − − − − 0 +

(x − α)(x − β)(x − γ) − 0 + 0 − 0 +

– www.ftext.org –



284 6

y = a(x − α)(x − β)2 (x − α)(x − β)2

y = a(x − α)(x − β)2

xα β

x · · · α · · · β · · ·
x − α − 0 + + +

(x − β)2 + + + 0 +

(x − α)(x − β)2 − 0 + 0 +

y = a(x − α)2(x − β) (x − α)2(x − β)

y = a(x − α)2(x − β)

x
α β

x · · · α · · · β · · ·
(x − α)2 + 0 + + +

x − β − − − 0 +

(x − α)2(x − β)2 − 0 − 0 +

p.80 p.??� �

(1) x3 + 3x2 − 4 > 0

(2) 2x3 − 7x2 + 9 � 0

(3) 3x3 − 4x2 + 4x − 1 < 0

(4) 24x3 − 22x2 + x + 2 � 0
� �

(1) f (x) = x3 + 3x2 − 4 f (1) = 0

f (x) = (x − 1)(x2 + 4x + 4)

⇔ f (x) = (x − 1)(x + 2)2

y = f (x)

f (x) > 0 1 < x �

1
−2

y = x3 + 3x2 − 4

x

y

(2) f (x) = 2x3 − 7x2 + 9 f (−1) = 0

f (x) = (x + 1)(2x2 − 9x + 9)

⇔ f (x) = (x + 1)(2x − 3)(x − 3)

y = f (x)

f (x) � 0 x � −1, 3
2
� x � 3

�

−1 3
2

3

y = 2x3 − 7x2 + 9

x

y
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(3) f (x) = 3x2 −4x2 +4x−1 f
(

1
3

)
= 0

f (x) = (3x − 1)(x2 − x + 1)

y = f (x)

f (x) < 0 x < 1
3 �

1
3

y = 3x2 − 4x2 + 4x − 1

x

y

(4) f (x) = 24x3 − 22x2 + x + 2 f
(
− 1

4

)
= 0

f (x) = (4x + 1)(6x2 − 7x + 2)

⇔ f (x) = (4x + 1)(2x − 1)(3x − 2)

y = f (x)

f (x) � 0 − 1
4
� x � 1

2
,

2
3
� x

�

− 1
4

1
2

2
3

y = 24x3 − 22x2 + x + 2

x

y
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§ 6.5

6.5.1

x3 − 6x2 + 9x − 3 = 0 · · · · · · · · · · · · · · · · · · · · · · 1©

1©

y = x3 − 6x2 + 9x − 3 · · · · · · · · · · · · · · · · · · · · · · 2©

x x 2© x

y = 0 x

{
y = x3 − 6x2 + 9x − 3
y = 0

y 1©
1© 2©

2© x

y′ = 3x2 − 12x + 9 = 3(x − 1)(x − 3)
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x · · · 1 · · · 3 · · ·
y′ + 0 − 0 +

y f (1) f (−3)

y = f (x)

1

1

3

−3

x

y

O

f (1) f (3)

f (1) =13 − 6 · 12 + 9 · 1 − 3 = 1

f (3) =33 − 6 · 32 + 9 · 3 − 3 = −3

2©
2© x 3

1© 3

3� �
a

x3 − 3x2 + a = 0 · · · · · · · · · · · · · · · · · · · · · · 1©

(1) 1© 3 a

(2) 1© 3 α, β, γ (α < β < γ)

β

� �

1©

a = −x3 + 3x2 � a

y = −x3 + 3x2

y = a x � y = −x3 + 3x2

y = a
x 2 y = −x3 + 3x2

y = a

y
−x3 + 3x2 = a

f (x) = −x3 + 3x2

f ′(x) = −3x2 + 6x = −3x(x − 2)

f (x)

x · · · 0 · · · 2 · · ·
f ′(x) − 0 + 0 −
f (x) 0 4

(1) y = f (x)
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y = a y = f (x)

3 1© 3

a

0 < a < 4 �
y = f (x)

y = aa

2

4

x

y

O

(2) y = f (x) y = a x �

y = f (x)

y = aa

α β γ2

4

x

y

O

1© β

0 < β < 2

3� �
a

x3 − 3x2 − 3a(a − 2)x − 1 = 0 · · · · · · · · · · · · · · · · · · · · · · 1©

(1) 1© 3 a

(2) 1© 3 α, β, γ (α < β < γ)

β

� �

1© y = x3 − 3x2 − 3a(a −
2)x − 1 x y = 0 x

� y = x3 − 3x2 −
3a(a − 2)x − 1 x
y = 0 x

2 y = x3 − 3x2 − 3a(a − 2)x − 1
y = 0

y
x3 − 3x2 − 3a(a− 2)x − 1 = 0

f (x) = x3 − 3x2 − 3a(a − 2)x − 1

f ′(x) = 3x2 − 6x − 3a(a − 2) = 3(x − a)(x + a − 2)

x = a, − a + 2 f ′(x) 0

a −a + 2

a = −a + 2 ⇔ a = 1

f ′(x) = 3(x − 1)2 � (a = 1) 1©
3

– www.ftext.org –



6.5 289

x · · · 1 · · ·
f ′(x) + 0 +

f (x)

f (x) y = f (x)

x 3

a \= 1 � (a \= 1) 1©
3a \= 1 2

i) a < 1

x · · · a · · · −a + 2 · · ·
f ′(x) + 0 − 0 +

f (x) f (a) f (−a + 2)

ii) a > 1

x · · · −a + 2 · · · a · · ·
f ′(x) + 0 − 0 +

f (x) f (−a + 2) f (a)

i) y = f (x) x 3 � y = f (x)

a
−a + 2

x

f (a) > 0 f (−a + 2) < 0 · · · · · · · · · · · · · · · · · · · · · · 2©

ii) y = f (x) x 3

f (−a + 2) > 0 f (a) < 0 · · · · · · · · · · · · · · · · · · · · · · 3©

f (a) f (−a+ 2) � y = f (x)

−a + 2
a

x

2© 3©

f (a) · f (−a + 2) < 0

f (a) = −2a3 + 3a2 − 1 = −(a − 1)2(2a + 1)

f (−a + 2) = (a − 1)2(2a − 5)

f (a) f (−a + 2) < 0

⇔(a − 1)4(2a + 1)(2a − 5) > 0

⇔(2a + 1)(2a − 5) > 0 ∵ a \= 1, (a − 1)4 > 0

a < − 1
2
,

5
2
< a
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6.5.2

x � 0

x3 � 6x2 − 9x

x3 − 6x2 + 9x � 0

x � 0 f (x) = x3 − 6x2 + 9x f (x) � 0

� �
x � 0

x3 � 6x2 − 9x

� �

x3 � 6x2 − 9x ⇔ x3 − 6x2 + 9x � 0

f (x) = x3 − 6x2 + 9x x � 0 f (x) � 0

f ′(x) = 3x2 − 12x + 9 = 3(x − 1)(x − 3)

x � 0

x 0 · · · 1 · · · 3 · · ·
f ′(x) + 0 − 0 +

f (x) 0 4 0

y = f (x)

f (x) x � 0 f (x) � 0 � �

y = f (x)

31

4

x

y

O

� �
x � 0

x3 − 6x2 > a

a
� �

1 − > 0
x3 − 6x2 > a ⇔ x3 − 6x2 − a > 0 f (x) =

x3 − 6x2 − a x � 0 f (x) > 0 a
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f ′(x) = 3x2 − 12x = 3x(x − 4)

x � 0

x 0 · · · 4 · · ·
f ′(x) + 0 −
f (x) f (0) f (4)

f (0) = −a

f (4) = 43 − 6 · 42 − a = −32 − a

x � 0 f (x) > 0 y = f (x)

�

y = f (x)

−a

3

−32 − a

x

y

O

− 32 − a > 0 ⇔ a < −32

2
f (x) = x3 − 6x2

f (x) = x3 − 6x2 x � 0 f (x) > a

a

f ′(x) = 3x2 − 12x = 3x(x − 4)

x � 0

x 0 · · · 4 · · ·
f ′(x) + 0 −
f (x) f (0) f (4)

f (0) = 0

f (4) = 43 − 6 · 42 = −32

y = f (x) x � 0 �

y = f (x)

3

−32

x

y

O

f (x) > a a a < −32
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§ 6.6

6.6.1 2

2

2 C : y = f (x) D : y = g(x) x = α

2 x = α

C x = α (p.266)

y = f ′(α)(x − α) + f (α)

⇔ y = f ′(α)︸︷︷︸ x−α f ′(α) + f (α)︸�������������︷︷�������������︸ · · · · · · · · · · · · · · · · · · · · · · 1©

D x = α

y = g′(α)︸︷︷︸ x−αg′(α) + g(α)︸�������������︷︷�������������︸ · · · · · · · · · · · · · · · · · · · · · · 2©

2 1© 2©
f ′(α) = g′(α) −α f ′(α) + f (α) = −αg′(α) + g(α)

{
f ′(α) = g′(α)
f (α) = g(α)

2

2 y = f (x) y = g(x) x = α 2

x = α (contact)
{

f ′(α) = g′(α)
f (α) = g(α)
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2 y = f (x)

y = g(x)

2

y = f (x) y = g(x) 2 x = α

f (x) g(x)

(A) y = f (x) y = g(x) x = α

⇐⇒ (B) f (x) = g(x) x = α

2 ⇐⇒� �
(1) x f (x) (x − α)2 f (α) f ′(α)

(2) (1)

f (α) = 0 f ′(α) = 0 ⇐⇒ f (x) (x − α)2

(3) f (x) g(x)

(A) y = f (x) y = g(x) x = α

⇐⇒ (B) f (x) = g(x) x = α

� �

(1) f (x) (x − α)2 Q(x)

ax + b

f (x) = (x − α)2Q(x) + ax + b · · · · · · · · · 1©

x

f ′(x) = 2(x − α)Q(x) + (x − α)2Q′(x) + a · · · 2© � iii), iv)(p.264)
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1© 2© x α

f (α) = aα + b

f ′(α) = a

2 a b a = f ′(α) b = f (α)−
α f ′(α) f ′(α)x + f (α) − α f ′(α)

(2) (1) f (x)

f (x) = (x − α)2Q(x) + f ′(α)x + f (α) − α f ′(α)

f (x) (x − α)2

⇔ f ′(α) = 0 − α f ′(α) + f (α) = 0

⇔ f ′(α) = 0 f (α) = 0

�

(3) (A)=⇒(B)
y = f (x) y = g(x) x = α

{
f (α) = g(α)
f ′(α) = g′(α)

⇔
{

f (α) − g(α) = 0
f ′(α) − g′(α) = 0 · · · · · · · · · · · · · · · · · · · · · · 3©

h(x) = f (x)− g(x)
3©

h(α) = 0

h′(α) = 0

(2) h(x) (x− α)2

h(x) = (x − α)2Q1(x)

h(x) = 0

f (x) = g(x) x = α �

(A)⇐=(B)

– www.ftext.org –



6.6 295

f (x) = g(x) x = α

f (x) − g(x) = (x − α)2Q2(x) · · · · · · · · · 4©

f (x) − g(x) = i(x)
4©

i(x) = (x − α)2Q2(x)

(2)

i(α) = 0

i′(α) = 0

f (α) = g(α) f ′(α) = g′(α)

y = f (x) y = g(x) x = α

�

� �
2 f (x) = x2 − 2x + 2 y = f (x) (1, 0)

2

(1) x t

(2) m
� �

(1) f ′(x) = 2x − 2 x t

y = f ′(t)(x − t) + f (t)

⇔ y = (2t − 2)(x − t) + t2 − 2t + 2

⇔ y = (2t − 2)x − t2 + 2 · · · · · · · · · · · · · · · · · · · · · · 1©

(1, 0) t
1© (1, 0)

0 = (2t − 2)1 − t2 + 2

⇔ t2 − 2t = 0

⇔ t(t − 2) = 0

t 2 t =

0, 2 1© y = −2x + 2
y = 2x − 2

– www.ftext.org –



296 6

(2) (1, 0) m

y = m(x − 1) · · · · · · · · · · · · · · · · · · · · · · 2©

y = f (x)

m(x − 1) = x2 − 2x + 2 �
(p.293)

m(x − 1) = x2 − 2x + 2

⇔ x2 − (m + 2)x + m + 2 = 0

(m + 2)2 − 4(m + 2) = 0

⇔ m2 + 4m + 4 − 4m − 8 = 0

⇔ m2 = 4

⇔ m = −2, 2

2© y = −2x + 2 y = 2x − 2

� �
3 f (x) = x3 − 3x2 + 6 3 y = f (x) (0, 7)

2

(1) x t

(2) m
� �

(1) f ′(x) = 3x2 − 6x x t

y = f ′(t)(x − t) + f (t)

⇔ y = (3t2 − 6t)(x − t) + t3 − 3t2 + 6

⇔ y = (3t2 − 6t)x − 2t3 + 3t2 + 6 · · · · · · · · · 1©

(0, 7) t
1© (0, 7)

7 = −2t3 + 3t2 + 6

⇔ 2t3 − 3t2 + 1 = 0

⇔ (t − 1)2(2t + 1) = 0

t 3
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t = − 1
2
, 1 1©

y = 15
4

x + 7 y = −3x + 7

(2) (0, 7) m

y = mx + 7 · · · · · · · · · · · · · · · · · · · · · · 2©

y = f (x)

mx + 7 = x3 − 3x2 + 6 �
(p.293)

mx + 7 = x3 − 3x2 + 6

⇔ x3 − 3x2 − mx − 1 = 0

(x − a)2(x − b)

x3 − 3x2 − mx − 1 = (x − a)2(x − b)

⇔ x3 − 3x2 − mx − 1 = x3 − (2a + b)x2 + (2ab + a2)x − a2b

a b



− 3 = −2a − b · · · · · · · · · · · · · · · · · · · · · · 3©
− m = 2ab + a2 · · · · · · · · · · · · · · · · · · · · · · 4©
− 1 = −a2b · · · · · · · · · · · · · · · · · · · · · · 5©

3© 5© b

2a3 − 3a2 + 1 = 0

⇔ (a − 1)2(2a + 1) = 0

⇔ a = − 1
2
, 1

(a, b) =
(
− 1

2
, 4

)
, (1, 1)

4© m = 15
4
, − 3 2©

y = −3x + 7 y = 15
4

x + 7

3 3� �
3 f (x) = x3 − 6x2 + 10x 3 y = f (x) (1, 5)

3
� �

f ′(x) = 3x2 − 12x + 10 (1, 5)
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y = f ′(1)(x − 1) + 5

⇔ y = 1 · (x − 1) + 5

⇔ y = x + 4

y = f (x) y

x3 − 6x2 + 10x = x + 4

⇔ x3 − 6x2 + 9x − 4 = 0

⇔ (x − 1)2(x − 4) = 0 � (x − 1)2

(p.293)x 4 f (4) =

43 − 6 · 42 + 10 · 4 = 8 (4, 8)
�

y = f (x) (1, 5) y =

mx + n y = f (x) y = mx + n

x3 − 6x2 + 10x = mx + n

⇔ x3 − 6x2 + (10 − m)x − n = 0

x = 1 �
(p.293)α (x− 1)2(x−α)

x3 − 6x2 + (10 − m)x − n = (x − 1)2(x − α)

⇔ x3 − 6x2 + (10 − m)x − n = x3 − (α + 2)x2 + (2α + 1)x − α

α x2

6 = α + 2

⇔ α = 4

f (4) = 43 − 6 · 42 + 10 · 4 = 8

(4, 8)
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