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7

§ 7.1

7.1.1

v − t

t = 0 10 t = 10
v = 10

t [s]

v [m/s]

10

10

O

10 [m/s] v = 10

t

v v − t

10

× =

10 [m/s] × 10 [s] = 100 [m]

100 [m]

v = 10

t [s]

v [m/s]

10

10

O

0 � t � 10

v − t
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7.1.2

v − t

t = 0 2 [m/s]

v = 0.8t + 2

2

t [s]

v [m/s]

10

10

O

10 t = 10

10 [m/s] t v

v = 0.8t + 2

v − t

(p.299)

×

v = 0.8t + 2

2

t [s]

v [m/s]

10

10

O

v − t

(2 [m/s] + 10 [m/s]) × 10 [s] × 1
2
= 60 [m]

v − t

5

v = 0.8t + 2

3.6

t [s]

v [m/s]

10

10

1© 2© 3© 4© 5©
O

3.6 [m/s] 10 [m/s] 2 [s]

1.6 [m/s]

v − t

2 [s] × 3.6 [m/s]︸��������������︷︷��������������︸
1©

+ 2 [s] × 5.2 [m/s]︸��������������︷︷��������������︸
2©

+ 2 [s] × 6.8 [m/s]︸��������������︷︷��������������︸
3©

+ 2 [s] × 8.4 [m/s]︸��������������︷︷��������������︸
4©

+ 2 [s] × 10 [m/s]︸�������������︷︷�������������︸
5©

= 68 [m]
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v = 0.8t + 2

10

v = 0.8t + 2

2.8

t [s]

v [m/s]

10

1© 2© 3© 4© 5© 6© 7© 8© 9©10©

10O

2.8 [m/s]

10 [m/s] 1 [s] 0.8 [m/s]

v − t

1 × 2.8︸�︷︷�︸
1©
+ 1 × 3.6︸�︷︷�︸

2©
+ 1 × 4.4︸�︷︷�︸

3©
+ 1 × 5.2︸�︷︷�︸

4©
+ 1 × 6︸︷︷︸

5©
+ 1 × 6.8︸�︷︷�︸

6©
+ 1 × 7.6︸�︷︷�︸

7©
+ 1 × 8.4︸�︷︷�︸

8©
+ 1 × 9.2︸�︷︷�︸

9©
+ 1 × 10︸�︷︷�︸

10©
= 64[m]

v = 0.8t + 2

3.6

t [s]

v [m/s]

10

10

68m
O

−→

v = 0.8t + 2

2.8

t [s]

v [m/s]

10

1064m
O

−→

v = 0.8t + 2

2

t [s]

v [m/s]

10

10

m
O

n

v = 0.8t + 2 1[s] 0.8[m/s]

0 [s] 10 [s] n 10
n

[s]

0.8 × 10
n
=

8
n

[m/s] v − t
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2 + 8
n

v = 0.8t + 2

10
n

20
n

10(k−1)
n

10k
n

10(n−1)
n

10

10

t [s]

v [m/s]

1© 2© k© n©
O

10
n
×

(
2 + 8

n

)
︸�������������︷︷�������������︸

1©

+
10
n
×

(
2 + 2 · 8

n

)
︸�����������������︷︷�����������������︸

2©

+
10
n
×

(
2 + 3 · 8

n

)
︸�����������������︷︷�����������������︸

3©

+ · · ·

· · · + 10
n
×

(
2 + k · 8

n

)
︸�����������������︷︷�����������������︸

k©

+ · · · + 10
n
×

(
2 + n · 8

n

)
︸�����������������︷︷�����������������︸

n©

∑
*1

n∑
k=1

{
10
n
×

(
2 + k · 8

n

)}

n∑
k=1

{
10
n
×

(
2 + k · 8

n

)}
=

10
n

n∑
k=1

(
2 + k · 8

n

)

=
10
n

n∑
k=1

2 + 80
n2

n∑
k=1

k

=
10
n
· 2n + 80

n2 ·
n(n + 1)

2
∑

= 20 +
40(n + 1)

n

n 5 10 68 [m] 64 [m]

n n

lim
n→∞

{
20 +

40(n + 1)
n

}

lim
n→∞

{
20 +

40(n + 1)
n

}
= lim

n→∞

{
20 + 40

(
1 + 1

n

)}
= 60 [m]

p.300

*1 ∑ FTEXT B
∑

v − t
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§ 7.2

n

7.2.1

y = f (x) f (x) a b
∫ b

a
f (x) dx

STEP1 n
y = f (x) a � x � b n

∆x a b b − a n

∆x = b − a
n

y = f (x)

∆x ∆x ∆x ∆x ∆x
a b x

y

O

STEP2
a = x0 x x1 x2 · · ·

x0 = a x1 = a+ ∆x x2 = a+ 2∆x · · · xk

xk = a + k∆x

– www.ftext.org –
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y = f (x)

x0 x1 x2 xk−1 xk xn−2 xn−1 xn x

y

O

STEP3
x

n k ∆x f (xk)

f (xk)∆x

f (x1)∆x + f (x2)∆x + f (x3)∆x + · · · + f (xn)∆x

=
n∑

k=1
f (xk)∆x

y = f (x)

f (xk)

x0 x1 x2 xk − 1xk xn−2 xn−1 xn

1© 2© 3© k© n©
x

y

O

STEP4

STPE3
n∑

k=1
f (xk)∆x lim

n→∞∫ b

a
f (x) dx

∫ b

a
f (x) dx = lim

n→∞
n∑

k=1
f (xk)∆x

– www.ftext.org –
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f (x)
∫ b

a
f (x) dx

∫ b

a
f (x) dx = lim

n→∞
n∑

k=1
f (xk)∆x

*2 xk = a + k∆x ∆x = b − a
n

p.303 STEP

i) n = 6

y = f (x)

a b x

y

O

ii) n = 15

y = f (x)

a b x

y

O

iii) n→ ∞
y = f (x)

a b x

y

O

∫ b

a
f (x) dx x x

∫ b

a
f (x) dx =

∫ b

a
f (
) d





x t

∫ x

a
f (x) dx

∫ x

a
f (t) dt

7.2.2

*2 FTEXT III
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i)
∫ a

a
f (x) dx = 0

ii)
∫ b

a
f (x) dx = −

∫ a

b
f (x) dx

iii)
∫ c

a
f (x) dx =

∫ b

a
f (x) dx +

∫ c

b
f (x) dx

iv)
∫ b

a
{ f (x) + tg(x)} dx =

∫ b

a
f (x) dx + t

∫ b

a
g(x) dx t

i)

∫ a

a
f (x) = lim

n→∞
n∑

k=1
f (xk)∆x (p.305)

= lim
n→∞

n∑
k=1

f (xk) × 0 ∆x = a − a
n
= 0

= 0 �

ii)

∫ b

a
f (x) dx = lim

n→∞
n∑

k=1
f (xk)∆x (p.305)

= − lim
n→∞

n∑
k=1

f (xk)(−∆x) −∆x = − b − a
n
=

a − b
n

= −
∫ a

b
f (x) dx �

iii)

y = f (x)

a c x

y

O

−→

y = f (x)

a c x

y

O

n→∞−→

y = f (x)

a c x

y

O

y = f (x)

a cb x

y

O

−→

y = f (x)

a cb x

y

O

n→∞−→

y = f (x)

a cb x

y

O

*3 �

*3 FTEXT III
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iv)

∫ b

a
{ f (x) + tg(x)} dx

= lim
n→∞

n∑
k=1
{ f (xk) + tg(xk)}∆x

= lim
n→∞

{
n∑

k=1
f (xk)∆x + t

n∑
k=1

g(xk)∆x
} ∑

= lim
n→∞

n∑
k=1

f (xk)∆x + t lim
n→∞

n∑
k=1

g(xk)∆x (p.255)

=

∫ b

a
f (x) dx + t

∫ b

a
g(x) dx �

7.2.3

∫ b

a
f (x) dx

a � x � b y = f (x) x

a � x � b f (x)

i) a � x � b f (x) � 0
a � x � b y = f (x) x y = f (x)

a b

S

x

y

O

S

S = lim
n→∞

n∑
k=1

f (xk)∆x =
∫ b

a
f (x) dx

ii) a � x � b f (x) � 0
a � x � b y = f (x) x

y = f (x)

a b

S
x

y

O
S f (x) � 0 n

0 − f (x)

S = lim
n→∞

n∑
k=1
{− f (xk)}∆x = − lim

n→∞
n∑

k=1
f (xk)∆x

= −
∫ b

a
f (x) dx

∫ b

a
f (x) dx S −S

iii) a � x � b f (x) � 0 b � x � c f (x) � 0
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a � x � b y = f (x) x

y = f (x)a
b c

S 1

S 2
x

y

O

S 1 b � x � c y = f (x) x

S 2

S 1 + S 2 =

∫ b

a
f (x) dx +

(
−
∫ c

b
f (x) dx

)

iii)

∫ c

a
f (x) dx =

∫ b

a
f (x) dx +

∫ c

b
f (x) dx = S 1 − S 2

� �

(1)
∫ 1

0
x dx (2)

∫ 1

0
x2 dx

(3)
∫ 2

1
x2 dx (4)

∫ 1

0
x3 dx

� �
(1) f (x) = x 0 � x � 1 n � y = f (x)

x0

x1 x2 xk−1 xk xn−1 xn

k© n©
x

y

O

∆x = 1
n

x

x0, x1, · · · , xn xk xk = k · 1
n

n∑
k=1

f (xk)∆x

=
n∑

k=1
xk · 1

n

=
n∑

k=1

(
k · 1

n

)
· 1

n

=
1
n2

n∑
k=1

k

=
1
n2 ·

n(n + 1)
2

�
n∑

k=1
k =

n(n + 1)
2

=
1
2

(
1 + 1

n

)
�

→ 1
2

(n→ ∞) � 1
n → 0 (n→ ∞)
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(2) f (x) = x2 0 � x � 1 n � y = f (x)

x0

x1 x2 xk−1 xk xn−1 xn

k© n©
x

y

O

∆x = 1
n

x

x0, x1, · · · , xn xk xk = k · 1
n

n∑
k=1

f (xk)∆x

=
n∑

k=1
xk

2 · 1
n

=
n∑

k=1

k2

n2 · 1
n

=
1
n3

n∑
k=1

k2

=
1
n3 ·

n(n + 1)(2n + 1)
6

�
n∑

k=1
k =

n(n + 1)(2n + 1)
6

=
1
6

(
1 + 1

n

) (
2 + 1

n

)
�

→ 1
3

(n→ ∞) � 1
n → 0 (n→ ∞)

(3) f (x) = x2 1 � x � 2 n � y = f (x)

x0 x1 x2 xk−1 xk xn−1 xn

k© n©
x

y

O

∆x = 1
n

x

x0, x1, · · · , xn xk

xk = 1 + k · 1
n

n∑
k=1

f (xk)∆x

=
n∑

k=1

(
1 + k · 1

n

)2
· 1

n

=
n∑

k=1

(
1 + 2k

n
+

k2

n2

)
· 1

n

=
1
n

n∑
k=1
+

2
n2

n∑
k=1

k + 1
n3

n∑
k=1

k2

=
1
n
· n + 2

n2 ·
n(n + 1)

2
+

1
n3 ·

n(n + 1)(2n + 1)
6

�
n∑

k=1
k2 =

n(n + 1)(2n + 1)
6

= 1 +
(
1 + 1

n

)
+

1
6

(
1 + 1

n

) (
2 + 1

n

)
�

→ 1 + 1 + 1
6
· 2 (n→ ∞) � 1

n → 0 (n→ ∞)

=
7
3

(2)
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∫ 2

1
x2 dx =

∫ 2

0
x2 dx −

(2)︷����︸︸����︷∫ 1

0
x2 dx

f (x) = x2 0 � x � 2 n

∆x = 2
n

x

x0, x1, · · · , xn xk xk = k · 2
n

n∑
k=1

f (xk)∆x

=
n∑

k=1
xk

2 · 2
n

=
n∑

k=1

4k2

n2 · 2
n

=
8
n3

n∑
k=1

k2

=
8
n3 ·

n(n + 1)(2n + 1)
6

�
n∑

k=1
k2 =

n(n + 1)(2n + 1)
6

=
4
3

(
1 + 1

n

) (
2 + 1

n

)
�

→ 8
3

(n→ ∞) � 1
n → 0 (n→ ∞)

∫ 2

1
x2 dx = 8

3
− 1

3
=

7
3

(4) f (x) = x3 0 � x � 1 n � y = f (x)

x0

x1 x2 xk−1 xk xn−1 xn

k© n©
x

y

O

∆x = 1
n

x

x0, x1, · · · , xn xk xk = k · 1
n

n∑
k=1

f (xk)∆x

=
n∑

k=1
xk

3 · 1
n

=
n∑

k=1

k3

n3 · 1
n

=
1
n4

n∑
k=1

k3

=
1
n4 ·

{
n(n + 1)

2

}2
�

n∑
k=1

k2 =

{
n(n + 1)

2

}2

=
1
4

(
1 + 1

n

)2
�

→ 1
4

(n→ ∞) � 1
n → 0 (n→ ∞)
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§ 7.3

(p.249)

7.3.1

i) f (t) � 0 ii) a � x iii) h > 0

STEP1
∫ x

a
f (t) dt x S (x)∫ x

a
f (t) dt

a � t � x y = f (t) y = f (t)

a x t

y

O

t a x

x x

∫ x

a
f (t) dt = S (x)

STEP2 S (x + h) − S (x)

S (x) y = f (t)

a x x + h t

y

O

S (x + h) =
∫ x+h

a
f (t) dt =

S (x) =
∫ x

a
f (t) dx =

S (x + h) − S (x) =

– www.ftext.org –
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STEP3
x � t � x + h f (t) M m

x m M h

m × h � S (x + h) − S (x) � M × h · · · · · · · · · · · · · · · · · · · · · · 1©

(1) m × h

t

y

O

y = f (t)

a x x + h

m

(2) S (x + h) − S (x)

t

y

O

y = f (t)

a x x + h

(3) M × h

t

y

O

y = f (t)

a x x + h

M

STEP4 h→ 0
1© h

m �
S (x + h) − S (x)

h
� M · · · · · · · · · · · · · · · · · · · · · · 2©

h→ 0 x � t � x + h

m→ f (x)

M → f (x)

S (x + h) − S (x)
h

S (x + h) − S (x)
h

→ f (x) *4

lim
h→0

S (x + h) − S (x)
h

= f (x) · · · · · · · · · · · · · · · · · · · · · · 3©

3© S (x) d
dx

S (x) 3©
d
dx

S (x) = f (x)

d
dx

∫ x

a
f (t) dt = f (x)

f (x)

d
dx

∫ x

a
f (t) dt = f (x)

a

*4 (squeeze theorem) FTEXT III
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7.3.2

f (x) f (x)

F(x) f (x)(primitive function)

F′(x) = f (x)

F(x) f (x)

x3 x3 + 2 x3 − √5

3x2 3x2 A x

0 x3 + A 3x2

f (x) F1(x) F2(x)

F1(x) = F2(x) +C

C

f (x) g(x) F(x) G(x) F′(x) = f (x)

G′(x) = g(x)

i) F(x) +G(x) f (x) + g(x)

ii) kF(x) k f (x)

(1) F(x) +G(x)

{F(x) +G(x)}′ = F′(x) +G′(x) i) (p.264)

= f (x) + g(x) F′(x) = f (x) G′(x) = g(x)

F(x) +G(x) f (x) + g(x) �

(2) kF(x)

{kF(x)}′ = kF′(x) ii) (p.264)

= k f (x) F′(x) = f (x)
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kF(x) k f (x) �

A

i) xn 1
n + 1

xn+1 + A

ii) (ax + b)n 1
a(n + 1)

(ax + b)n+1 + A

ii) 1
n + 1

(ax + b)n+1

︸���������������︷︷���������������︸
i)

× 1
a

i) 1
n + 1

xn+1 + A x

(
1

n + 1
xn+1 + A

)′
=

1
n + 1

· (n + 1)xn = xn

xn �

ii) 1
a(n + 1)

(ax + b)n+1 + A x iv) (p.264)

(
1

a(n + 1)
(ax + b)n+1 + A

)′
=

1
a(n + 1)

· a(n + 1)(ax + b)n = (ax + b)n

(ax + b)n �

� �
f (x) F(x) C

(1) f (x) = x3 (2) f (x) = 3x4

(3) f (x) = 3x2 + 5x + 2 (4) f (x) = 2x5 − 3x2 + 6x − 2

(5) f (x) = (x − 1)(x + 3) (6) f (x) = x2(1 − x)

(7) f (x) = (x − 3)4 (8) f (x) = (3x − 2)4

� �

(1) F(x) = 1
4

x4 + C � i)

(2) F(x) = 3 · 1
5

x5 +C � ii)
i)

=
3
5

x5 + C

(3) F(x) = 3 · 1
3

x3 + 5 · 1
2

x2 + 2 · x +C � i)ii)
i)
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= x3 +
5
2

x2 + 2x + C

(4) F(x) = 2 · 1
6

x6 − 3 · 1
3

x3 + 6 · 1
2

x2 − 2 · x +C � i)ii)
i)

=
1
3

x6 − x3 + 3x2 − 2x + C

(5) f (x) = (x − 1)(x + 3)

f (x) = x2 + 2x − 3

F(x) = 1
3

x3 + 2 · 1
2

x2 − 3 · x +C � i)ii)
i)

=
1
3

x3 + x2 − 3x + C

(6) f (x) = x2(1 − x)

f (x) = x2 − x3

F(x) = 1
3

x3 − 1
4

x4 + C � i)ii)
i)

(7) F(x) = 1
5

(x − 3)5 × 1
1
+C � ii)

=
1
5

(x − 3)5 + C

(8) F(x) = 1
5

(3x − 2)5 × 1
3
+C � ii)

=
1
15

(3x − 2)5 + C

∫ x

a
f (t) dt x

∫ x

a
f (t) dt = F1(x)

iii) (p.306)
∫ c

a
f (t) dt =

∫ b

a
f (t) dt +

∫ c

b
f (t) dt

∫ c

b
f (t) dt =

∫ c

a
f (t) dt −

∫ b

a
f (t) dt = F1(c) − F1(b) · · · · · · · · · · · · · · · · · · · · · · 1©
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(p.312)

d
dx

F1(x) = d
dx

∫ x

a
f (t) dt = f (x)

F1(x) f (x)

(p.313) f (x)

1 F(x)

F1(x) = F(x) +C

C 1© F1(c) − F1(b)

F1(c) − F1(b) = (F(c) +C) − (F(b) +C) = F(c) − F(b)

f (x) F(x)
∫ c

b
f (t) dt =

[
F(x)

]c

b [
F(x)

]c

b
F(c) − F(b)

∫ c

b
f (t) dt

f (x) F(x) F(c) − F(b)

∫ c

b
f (t) dt

F(x) f (x)f (t)

p.308

� �

(1)
∫ 1

0
x dx (2)

∫ 1

0
x2 dx

(3)
∫ 2

1
x2 dx (4)

∫ 1

0
x3 dx

� �
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(1) ∫ 1

0
x dx =

[
1
2

x2
]1

0
�

=
1
2
· 12 − 1

2
· 02

=
1
2

(2) ∫ 1

0
x2 dx =

[
1
3

x3
]1

0
�

=
1
3
· 13 − 1

3
· 03

=
1
3

(3) ∫ 2

1
x2 dx =

[
1
3

x3
]2

1
�

=
1
3
· 23 − 1

3
· 13

=
8 − 1

3

=
7
3

(4) ∫ 1

0
x3 dx =

[
1
4

x4
]1

0
�

=
1
4
· 14 − 1

4
· 04

=
1
4

� �

(1)
∫ 2

−1
(x3 − 2x + 1) dx (2)

∫ 1

0
(4x3 + 3x2 − 5x − 3) dx

(3)
∫ 2

1
x2(x − 3) dx (4)

∫ 1

−2
(x + 1)(x − 3) dx

(5)
∫ 1

−1
(x2 + 1) dx −

∫ 1

2
(x2 + 1) dx (6)

∫ 2

1
(x2−2x+1) dx+

∫ 1

−2
(x2−2x+1) dx

(7)
∫ 1

0
(x + 1)3 dx (8)

∫ 1
2

−1
(2x − 1)4 dx

� �

(1) ∫ 2

−1
(x3 − 2x + 1) dx =

[
1
4

x4 − x2 + x
]2

−1
�

= (4 − 4 + 2) −
(

1
4
− 1 − 1

)
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=
15
4

(2) ∫ 1

0
(4x3 + 3x2 − 5x − 3) dx

=

[
x4 + x3 − 5

2
x2 − 3x

]1

0
�

=

(
1 + 1 − 5

2
− 3

)
− 0 = − 7

2

(3) ∫ 2

1
x2(x − 3) dx =

∫ 2

1
(x3 − 3x2) dx

=

[
1
4

x4 − x3
]2

1
�

= (4 − 8) −
(

1
4
− 1

)

= − 13
4

(4) ∫ 1

−2
(x + 1)(x − 3) dx =

∫ 1

−2
(x2 − 2x − 3) dx

=

[
1
3

x3 − x2 − 3x
]1

−2
�

=

(
1
3
− 1 − 3

)
−

(
− 8

3
− 4 + 6

)
= −3

(5) ∫ 1

−1
(x2 + 1) dx −

∫ 1

2
(x2 + 1) dx

=

∫ 1

−1
(x2 + 1) dx +

∫ 2

1
(x2 + 1) dx � [ ii) (p.306)

=

∫ 2

−1
(x2 + 1) dx � iii) (p.306)

=

[
1
3

x3 + x
]2

−1
�

=

(
3
8
+ 2

)
−

(
− 1

3
− 1

)
= 6

(6) ∫ 2

1
(x3 − 2x + 1) dx +

∫ 1

−2
(x3 − 2x + 1) dx

=

∫ 1

−2
(x3 − 2x + 1) dx +

∫ 2

1
(x3 − 2x + 1) dx
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=

∫ 2

−2
(x2 − 2x + 1) dx � iii) (p.306)

=

[
1
3

x3 − x2 + x
]2

−2
�

=

(
8
3
− 4 + 2

)
−

(
− 8

3
− 4 − 2

)

=
16
3

(7) ∫ 1

0
(x + 1)3 dx =

[
1
4

(x + 1)4
]1

0
�

= 4 − 1
4
=

15
4

(8) ∫ 1
2

−1
(2x − 1)4 dx =

[
1
5

(2x − 1)5 × 1
2

] 1
2

−1
�

= 0 −
(
− 243

10

)
=

243
10

� �

f (x) =
∫ x

−1
(t2 − t − 2) dt

� �

f ′(x) = x2 − x − 2 = (x + 1)(x − 2) f (x) � (p.312)

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

f (x)

f (x) x = −1 x = 2

f (x) =
∫ x

−1
(t2 − t − 2) dt =

[
1
3

t3 − 1
2

t2 − 2t
]x

−1

=
1
3

x3 − 1
2

x2 − 2x − 7
6

f (−1) = 0 f (2) = − 9
2
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§ 7.4

∫ b

a
f (x) dx

f (x) F(x)
[
F(x)

]b

a

F(b) − F(a) a b

F(x)

7.4.1

∫ a

−a
f (x) dx

f (x)

i) f (−x) = f (x)

ii) f (−x) = − f (x)

f (x) = x2 + 1

f (−x) = (−x)2 + 1 = x2 + 1 = f (x)

f (x) g(x) = x3

g(−x) = (−x)3 = −x3 = −g(x)

g(x) h(x) = x3 + x2
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i) y

y = f (x)

f (x)f (−x)

x−x x

y

O

ii)

y = f (x)

f (x)

f (−x)

x
−x

x

y

O

−a � x � a x = 0

∫ a

−a
f (x) dx

i) f (x)

x

y

O

y = f (x)

a−a

=

x

y

O

y = f (x)

a−a

×2∫ a

−a
f (x) dx = 2

∫ a

0
f (x) dx

ii) f (x)

x

y

O

y = f (x)

a
−a

= 0
∫ a

−a
f (x) dx = 0

� �

(1)
∫ 2

−2
(x3 − 2x2) dx (2)

∫ 1

−1
(x5 + 3x4 + 2x − 1) dx

(3)
∫ 2

−2
(x2 − x + 1)2 dx (4)

∫ 3

−3
(x5 − 4x3 + 3x2 − x + 1) dx

� �

(1) ∫ 2

−2
(x3 − 2x2) dx

=

∫ 2

−2
x3 dx − 2

∫ 2

−2
x2 dx �

= −4
∫ 2

0
x2 dx = −4

[
1
3

x3
]2

0
�
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= − 32
3

(2) ∫ 1

−1
(x5 + 3x4 + 2x − 1) dx

=

∫ 1

−1
(x5 + 2x) dx +

∫ 1

−1
(3x4 − 1) dx �

= 2
∫ 1

0
(3x4 − 1) dx = 2

[
3
5

x5 − x
]1

0
�

= − 4
5

(3) ∫ 2

−2
(x2 − x + 1)2 dx

=

∫ 2

−2
(x4 − 2x3 + 3x2 − 2x + 1) dx

=

∫ 2

−2
(−2x3 − 2x) dx +

∫ 2

−2
(x4 + 3x2 + 1) dx �

= 2
∫ 2

0
(x4 + 3x2 + 1) dx = 2

[
x5

5
+ x3 + x

]2

0
�

=
164

5

(4) ∫ 3

−3
(x5 − 4x3 + 3x2 − x + 1) dx

=

∫ 3

−3
(x5 − 4x3 − x) dx +

∫ 3

−3
(3x2 + 1) dx �

= 2
∫ 3

0
(3x2 + 1) dx = 2

[
x3 + x

]3

0
�

= 60

7.4.2

f (x) = 0 α , β∫ β

α

f (x) dx
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� �

(1)
∫ β

α

(x − α)(x − β) dx

(2) 2 f (x)

f (x) = ax2 + bx + c

f (x) = 0 2 α , β f (x)

f (x) = a(x − α)(x − β)

(3) 2 f (x) f (x) = 3x2 − 6x − 3

f (x) = 0 α , β (α < β)

∫ β

α

f (x) dx

� �

(1) ∫ β

α

(x − α)(x − β) dx �

=

∫ β

α

(x − α)(x − α + α − β) dx � x − α

=

∫ β

α

{
(x − α)2 + (α − β)(x − α)

}
dx �

=

[
1
3

(x − α)3 +
α − β

2
(x − α)2

]β
α

� (314)

=
1
3

(β − α)3 +
α − β

2
(β − α)2 − 0

=
1
3

(β − α)3 − 1
2

(β − α)3

= − 1
6

(β − α)3

(2) f (x) = 0 2 α , β

f (x) (x − α)(x − β) � (p.63)

x2 f (x) = a(x − α)(x − β)

�

(3) 2 3x2 − 6x − 3 = 0

x = 1 ± √2
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324 7

α = 1 − √2 , β = 1 +
√

2

∫ β

α

f (x) dx =
∫ β

α

(3x2 − 6x − 3) dx

=

∫ β

α

3(x − α)(x − β) dx � α , β 3x2 − 6x − 3 = 0
(2)

= 3
∫ β

α

(x − α)(x − β) dx

= 3 ·
{
− 1

6
(β − α)3

}
� (1)

= − 1
2

(β − α)3 � (β − α)3 =
{
(β − α)2

} 3
2

=
{
(α + β)2 − 4αβ

} 3
2

(p.84)
= − 1

2

{(
1 +
√

2
)
−

(
1 − √2

)}3

= − 1
2

(
2
√

2
)3
= −8

√
2

∫ β

α

(x − α)(x − β) dx = − 1
6

(β − α)3

� �
f (x) = 0 α , β (α < β) (1) (2)∫ β

α

f (x) dx

(1) f (x) = 2x2 − 2x − 4

(2) f (x) = x2 − 4x + 1
� �

(1) 2 2x2 − 2x − 4 = 0 −1 2

α = −1 , β = 2

∫ β

α

f (x) dx =
∫ β

α

(2x2 − 2x − 4) dx

=

∫ β

α

2(x − α)(x − β) dx � 2x2 − 2x − 4 = 0

= 2 ·
{
− 1

6
(β − α)3

}
�

∫ β

α
(x−α)(x−β) dx = − 1

6
(β−α)3

= − 1
3
{2 − (−1)}3
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= −9

(2) 2 x2 − 4x + 1 = 0 2 ± √3

α = 2 − √3 , β = 2 +
√

3

∫ β

α

f (x) dx =
∫ β

α

(x2 − 4x + 1) dx

=

∫ β

α

(x − α)(x − β) dx � x2 − 4x + 1 = 0

= − 1
6

(β − α)3 �
∫ β

α
(x−α)(x−β) dx = − 1

6
(β−α)3

= − 1
6

{(
2 +
√

3
)
−

(
2 − √3

)}3

= −4
√

3
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§ 7.5

7.5.1

∫ 2

−1
x dx · · · · · · · · · · · · · · · · · · · · · · 1©

(p.311) x

1

x

x =
{

x (x � 0)
−x (x < 0)

y = x 1©

1© iii) (p.306)
y = x

y = −x

−1 2 x

y

O

1© =
∫ 0

−1
x dx +

∫ 2

0
x dx

=

∫ 0

−1
(−x) dx +

∫ 2

0
x dx

(p.316)

� �

(1)
∫ 2

−1
x − 1 dx (2)

∫ 2

0
x2 + x − 2 dx

� �
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(1) y = x − 1
∫ 2

−1
x − 1 dx

�

y = x − 1

y = −x + 1

−1 21 x

y

O

∫ 2

−1
x − 1 dx

=

∫ 1

−1
x − 1 dx +

∫ 2

1
x − 1 dx

=

∫ 1

−1
− (x − 1) dx +

∫ 2

1
(x − 1) dx · · · · · · 1©

x − 1 1 F(x) = 1
2

x2 − x

�
F(x)

1© =
[
− F(x)

]1

−1
+

[
F(x)

]2

1

= {−F(1) + F(−1)} + {F(2) − F(1)}
= F(2) + F(−1) − 2F(1)

=

(
1
2
· 22 − 2

)
+

(
1
2
· (−1)2 − (−1)

)

− 2
(

1
2
· 12 − 1

)
=

5
2

� ×
÷ 2

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

0
x2 + x − 2 dx

� y = x2 + x − 2

y = x2 + x − 2

2

y = −x2 − x + 2

x

y

O

∫ 2

0
x2 + x − 2 dx

=

∫ 1

0
x2 + x − 2 dx +

∫ 2

1
x2 + x − 2 dx

=

∫ 1

0
− (x2 + x − 2) dx +

∫ 2

1
(x2 + x − 2) dx · · · 2©

x2 − x − 2 1 F(x) =
1
3

x3 +
1
2

x2 − 2x
�

F(x)

2© =
[
− F(x)

]1

0
+

[
F(x)

]2

1

= {−F(1) + F(0)} + {F(2) − F(1)}
= F(2) + F(0) − 2F(1)

=

(
1
3
· 23 +

1
2
· 22 − 2 · 2

)
+ 0
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− 2
(

1
3
· 13 +

1
2
· 12 − 2 · 1

)
= 3

� �

(1)
∫ 2

0
x − a dx a

(2)
∫ 1

−1
x(x − a) dx a

� �

(1) a) a � 0

� y = x − a

y = −x + a

2 x

y

O

∫ 2

0
x − a dx

=

∫ 2

0
(x − a) dx

= −2a + 2

b) 0 < a < 2

�

y = x − a

y = −x + a

2a x

y

O

∫ 2

0
x − a dx

=

∫ a

0
(−x + a) dx +

∫ 2

a
(x − a) dx

= a2 − 2a + 2

c) 2 < a

�

y = x − a

y = −x + a

2 x

y

O

∫ 2

0
x − a dx

=

∫ 2

0
(−x + a) dx

= 2a − 2

a) c)

a � 0 −2a + 2 �

0 < a < 2 a2 − 2a + 2
2 � a 2a − 2

(2) a) 0 < a < 1
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�
y = x2 − axy = x2 − ax

y = −x2 + ax

−1 1a x

y

O

∫ 1

−1
x(x − a) dx

=

∫ 0

−1
(x2 − ax) dx +

∫ a

0
(−x2 + ax) dx

+

∫ 1

a
(x2 − ax) dx

=
a3

3
+

2
3

b) a � 1

�

y = x2 − ax

y = x2 − ax

y = −x2 + ax

−1 1 a x

y

O

∫ 1

−1
x(x − a) dx

=

∫ 0

−1
(x2 − ax) dx +

∫ 1

0
(−x2 + ax) dx

= a

a) b)

0 < a < 1 a3

3
+

2
3

1 � a a
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7.5.2

2

a � x � b 2 y = f (x) y = f (x)

y = g(x)

a b

S

x

y

O

y = g(x) S

S =
∫ b

a
f (x) dx −

∫ b

a
g(x) dx

=

∫ b

a
{ f (x) − g(x)} dx · · · · · · · · · · · · · · · · · · · · · · 1©

g(x) � 0 y = g(x) x

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

y = g(x)

a b

S 1

S 2

x

y

O

S 1 y = g(x) x

S 2 S 1 =

∫ b

a
f (x) dx g(x) � 0

S 2 =

∫ b

a
−g(x) dx

S = S 1 + S 2

=

∫ b

a
f (x) dx +

∫ b

a
− g(x) dx (p.307)

=

∫ b

a
{ f (x) − g(x)} dx

1©
2

a � x � b f (x) � g(x)
y = f (x)

y = g(x)

a b

S

x

y

O

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

S

S =
∫ b

a

{
f (x)︸︷︷︸− g(x)︸︷︷︸

}
dx
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1© f (x) g(x)
y = f (x)

y = g(x)

y = f (x) − g(x)

a b

a bx

y

x

y

xx

f (x) − g(x)

f (x) − g(x)

f (x) − g(x) a � x � b

y =

f (x) − g(x) x a � x � b

2

2

(princeple of Cavalieri)

� �
(1) 2

y = x2 − 2x + 2 · · · · · · · · · · · · · · · · · · · · · · 1©
y = −x2 − 2x − 2 · · · · · · · · · · · · · · · · · · · · · · 2©

x = −1 x = 1 S

(2) 1 � x � 3 2

y = 2x2 − 4x − 1 · · · · · · · · · · · · · · · · · · · · · · 3©
y = −2x + 3 · · · · · · · · · · · · · · · · · · · · · · 4©

S
� �

(1) 1© 2© �

1©

2©

−1
1 x

y

O

S =
∫ 1

−1

{
(x2 − 2x + 2) − (−x2 − 2x − 2)

}
dx

= 2
∫ 1

−1
(x2 + 1) dx

= 2 · 2
∫ 1

0
(x2 + 1) dx � (p.321)

= 4
[

1
3

x3 + x
]1

0
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= 4
(

1
3
+ 1

)
− 0 =

16
3

(2) 3© 4© x �

x

y

O

3©

4©

1 3
2

2x2 − 4x − 1 = −2x + 3

⇔ 2x2 − 2x − 4 = 0

⇔ (x + 1)(x − 2) = 0

x = −1 , 2

S =
∫ 2

1

{
(−2x + 3) − (2x2 − 4x − 1)

}
dx � S =

∫ 2

1
( 4© − 3©) dx

+

∫ 3

2
( 3© − 4©) dx

+

∫ 3

2

{
(2x2 − 4x − 1) − (−2x + 3)

}
dx

=

∫ 2

1
(−2x2 + 2x + 4) dx +

∫ 3

2
(2x2 − 2x − 4) dx

· · · · · · · · · · · · · · · · · · · · · · 5©

2x2−2x−4 1 F(x) = 2x3

3
− x2−4x

�
F(x)

5© =
[
− F(x)

]2

1
+

[
F(x)

]3

2

= {−F(2) + F(1)} + {F(3) − F(2)}
= F(1) + F(3) − 2F(2)

=

(
2
3
− 1 − 4

)
+

(
2 · 33

3
− 32 − 4 · 3

)

− 2
(

2 · 23

3
− 22 − 4 · 2

)

=

(
2
3
− 5

)
− 3 − 2

(
16
3
− 12

)
= 6
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� �
(1) 2

y = 2x2 − x + 1 · · · · · · · · · · · · · · · · · · · · · · 1©
y = x + 2 · · · · · · · · · · · · · · · · · · · · · · 2©

(2) 2

y = 3x2 − 5x + 2 · · · · · · · · · · · · · · · · · · · · · · 3©
y = −x2 + 3x + 3 · · · · · · · · · · · · · · · · · · · · · · 4©

� �

(1) 1© 2© x

2x2 − x + 1 = x + 2

⇔ 2x2 − 2x − 1 = 0

x = 1 ± √3
2

α =
1 − √3

2
, β =

1 +
√

3
2

�

1© 2©

α β x

y

O

S =
∫ β

α

{
(x + 2) − (2x2 − 2x − 1)

}
dx

=

∫ β

α

(−2x2 + 2x + 1) dx

= −2
∫ β

α

(x − α)(x − β) dx �
(p.323 )

= −2
{
− 1

6
(β − α)3

}
�

(p.324)

=
1
3

(
1 +
√

3
2

− 1 − √3
2

)3

=
√

3

(2) 3© 4© x

3x2 − 5x + 2 = −x2 + 3x + 3

⇔ 4x2 − 8x − 1 = 0
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x = 2 ± √5
2

α =
2 − √5

2
, β =

2 +
√

5
2

�

3©

4©

α β x

y

O

S =
∫ β

α

{
(−x2 + 3x + 3) − (3x2 − 5x + 2)

}
dx

=

∫ β

α

(−4x2 + 8x + 1) dx

= −4
∫ β

α

(x − α)(x − β) dx �
(p.323 )

= −4
{
− 1

6
(β − α)3

}
�

(p.324)

=
2
3

(
2 +
√

5
2

− 2 − √5
2

)3

=
10
√

5
3

� �
2

y = 2x2 − 2
√

3x + 2 · · · · · · · · · · · · · · · · · · · · · · 1©
y = 2x − √3 · · · · · · · · · · · · · · · · · · · · · · 2©

y S
� �

1© 2© x

2x2 − 2
√

3x + 2 = 2x − √3

⇔ 2x2 − 2(1 +
√

3)x + 2 +
√

3 = 0

x = 1 +
√

3
2

α =
1 +
√

3
2

�

1© 2©

α x

y

O

S =
∫ α

0

{
(2x2 − 2

√
3 + 2) − (2x − √3)

}
dx

=

∫ α

0

{
2x2 − 2(1 +

√
3)x + 2 +

√
3
}

dx

– www.ftext.org –



7.5 335

= 2
∫ α

0
(x − α)2 dx �

(p.323 )

= 2
[

1
3

(x − α)3
]α

0
� (p.314)

= 0 − 2
3

(−α)3

=
2
3

(
1 +
√

3
2

)3

=
2
3
· 10 + 6

√
3

8

=
5 + 3

√
3

6

7.5.3

3x − 2 = 0 3 f (x) − 2x = 0

(functional equation) . x = 2
3

f (x) = 2
3

x

(inte-

gral equation) *5

� �
f (x)

(1) f (x) = 2x2 − x +
∫ 2

0
f (t) dt

(2) f (x) = x
∫ 1

−1
f (t) dt +

∫ 1

−1
t f (t) dt − 1

� �

(1)
∫ 2

0
f (t) dt

A

∫ 2

0
f (t) dt = A · · · · · · · · · · · · · · · · · · · · · · 1©

*5 (differential equation)
FTEXT III
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f (x) = 2x2 − x + A · · · · · · · · · · · · · · · · · · · · · · 2©

2© 1©
∫ 2

0
(2t2 − t + A) dx = A

∫ 2

0
(2t2 − t + A) dx = A

⇔
[

2
3

t3 − 1
2

t2 + At
]2

0
= A

⇔ 10
3
+ 2A = A

⇔ A = − 10
3

2© f (x) f (x) = 2x2 − x − 10
3

(2)
∫ 1

−1
f (t) dt

∫ 1

−1
t f (t) dt

A B

∫ 1

−1
f (t) dt = A · · · · · · · · · · · · · · · · · · · · · · 3©

∫ 1

−1
t f (t) dt = B · · · · · · · · · · · · · · · · · · · · · · 4©

f (x) = Ax + B − 1 · · · · · · · · · · · · · · · · · · · · · · 5©

5© 3©
∫ 1

−1
(At + B − 1) dt = A

∫ 1

−1
(At + B − 1) dt = A
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⇔
∫ 1

−1
At dt +

∫ 1

−1
(B − 1) dt = A

⇔ 0 + 2
∫ 1

0
(B − 1) dt = A � (p.321)

⇔ 2
[
(B − 1)t

]1

0
= A

⇔ 2(B − 1) = A

⇔ A − 2B = −2 · · · · · · · · · · · · · · · · · · · · · · 6©

5© 4©
∫ 1

−1
t(At + B − 1) dt = B

∫ 1

−1
t(At + B − 1) dt = B

⇔
∫ 1

−1

{
At2 + (B − 1)t

}
dt = B

⇔
∫ 1

−1
At2 dt +

∫ 1

−1
(B − 1)t dt = B

⇔ 2
∫ 1

0
At2 dt + 0 = B � (p.321)

⇔ 2
[

A
3

t3
]1

0
= B

⇔ 2
3

A = B · · · · · · · · · · · · · · · · · · · · · · 7©

6© 7© A B A = 6

B = 4 5© f (x)

f (x) = 6x2 + 4x − 1

� �
(1) f (x) a

∫ x

1
f (t) dt = x2 − 2x + a

(2) f (x)

f (x) +
∫ x

0
t f ′(t) dt = 3

2
x4 − 3x2 + 1

� �
– www.ftext.org –



338 7

(1) x

d
dx

∫ x

1
f (t) dt = d

dx
(x2 − 2x + a)

∴ f (x) = 2x − 2 � (p.312)

x = 1

∫ 1

1
f (t) dt = 12 − 2 · 1 + a

⇔ 0 = −1 + a �
∫ 1

1
f (t) dt = 0

⇔ a = 1

(2) x

d
dx

{
f (x) +

∫ x

0
t f ′(t) dt

}
=

d
dx

(
3
2

x4 − 3x2 + 1
)

∴ f ′(x) + x f ′(x) = 6x3 − 6x � (p.312)

⇔ (1 + x) f ′(x) = 6x(x + 1)(x − 1)

x f ′(x) =

6x(x − 1) = 6x2 − 6x

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

x = 0

f (0) +
∫ 0

0
t f ′(t) dt = 3

2
· 04 − 3 · 02 + 1

⇔ f (0) = 1 �
∫ 0

0
t f (t) dt = 0

1© x = 0

f (0) = C

C = 1 f (x) = 2x3 − 3x2 + 1
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A

§ A.1

0

0

f (x) = anxn + an−1xn−1 + · · · + a1x + a0

f (x) = 0 ⇐⇒ an = an−1 = · · · = a1 = a0 = 0

⇐= =⇒
=⇒

f (x) = 0 n + 1 α1, α2, · · · , αn, αn+1

f (α1) = f (α2) = · · · = f (αn) = f (αn+1) = 0

(p.63)

f (x) = (x − α1)(x − α2) · · · (x − αn+1)Q(x)

f (x) n Q(x) = 0 f (x) = 0

�

f (x) 0

an = an−1 = · · · = a1 = a0 = 0



340 A

§ A.2

ai (i = 0, 1, 2, · · · , n)

f (x) = anxn + an−1xn−1 + · · · + a1x + a0

p
q

f
(

p
q

)
= 0

p a0 q an

f
(

p
q

)
= 0

an

(
p
q

)n

+ an−1

(
p
q

)n−1

+ · · · + a1
p
q
+ a0 = 0

qn

an pn + an−1 pn−1q + · · · + a1 pqn−1 + a0qn = 0 · · · · · · 1©

p

p(an pn−1 + an−1 pn−2q + · · · + a1qn−1) + a0qn = 0

⇔ p(an pn−1 + an−1 pn−2q + · · · + a1qn−1) = −a0qn · · · 2©

?? p a0qn p

p q a0 p

?? q

an pn + q(an−1 pn−1 + · · · + a1 pqn−2 + a0qn−1) = 0

⇔ an pn = −q(an−1 pn−1 + · · · + a1 pqn−2 + a0qn−1) · · · 3©

3© q an pn q

p q an q

�
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§ A.3

(1) k n = 2k+1 (2)

n

n
√

a1a2 · · · an �
a1 + a2 + · · · + an

n

a1 + a2 + · · · + an−1 + x
n

=
a1 + a2 + · · · + an−1

n − 1

x = a1 + a2 + · · · + an−1

n − 1
(> 0)

a1a2 · · · an−1
a1 + a2 + · · · + an−1

n − 1
�

(
a1 + a2 + · · · + an−1

n − 1

)n

∴ n−1
√

a1a2 · · · an−1 �
a1 + a2 + · · · + an−1

n − 1
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§ A.4

1
n∑

k=1
ak

2
n∑

k=1
bk

2 −
(

n∑
k=1

akbk

)2

=
∑

1�i< j�n

(
aib j − a jbi

)2

2 2
2 f (t) = (a1t − b1)2 + (a2t − b2)2 + · · · + (ant − bn)2

f (t) = (a1
2 + a2

2 + · · · + an
2)t2 − 2(a1b1 + a2b2 + · · · + anbn)t + (b1

2 + b2
2 + · · · + bn

2)

t ∈ R f (t) � 0

D/4 = (a1b1 + a2b2 + · · · + anbn)2 − (a1
2 + a2

2 + · · · + an
2)(b1

2 + b2
2 + · · · + bn

2) � 0

∴(a1b1 + a2b2 + · · · + anbn)2 � (a1
2 + a2

2 + · · · + an
2)(b1

2 + b2
2 + · · · + bn

2)

a1t − b1 = 0, a2t − b2 = 0, · · · , ant − bn = 0 t

b1

a1
=

b2

a2
= · · · = bn

an

3
(�a · �b)2 = �a

2 �b
2

cos2 θ

�a
2 �b

2
�

(
�a · �b

)2

�a = (a1, a2, · · · , an) �b = (b1, b2, · · · , bn)

cos θ = ±1 θ = 0◦ 180◦ aik = bi (i =

1, 2, · · · , n) k ∈ R b1

a1
=

b2

a2
= · · · = bn

an
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§ A.5

√
823.69

(1) 823.69 2

(2) √2
8 23.69

2
2

(3) √2
8 23.69
4
4 23

2
2
4

(4) √2 8
8 23.69
4
4 23

2
2
4 8

8

(5) √2 8.
8 23.69
4
4 23
3 84

39 69

2
2
4 8

8
5 6

(6) √2 8. 7
8 23.69
4
4 23
3 84

39 69
39 69

0

2
2
4 8

8
5 6 7

7

(2) 8 2 8 2

3

(3) 2× 2 = 22 = 4 8 8 4

23

2 + 2 = 4

(4) 4? ? 423

1 ?

48 × 8 = 384 � 423 < 49 × 9 = 441

? 8 3

(5) 48 × 8 384 423 423

69

48 + 8

(6) 56? ? 3969

1 ?

567 × 7 = 3969 � 3969 < 568 × 8

? 7 3969− 567× 7 = 0√
823.69 = 28.7

0
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(extraction of square

root) *1

√2
8 23.69

2
2

√
823.69

√
823.69

823.69

√2
8 23.69
4 00
4 23

2
2
4 0

20

20 423.69

√2 8.
8 23.69
4
4 23
3 84

. 39.69

2
2
4 8

8
5 6

20 8

8

39.69

√2 8. 7
8 23.69
4
4 23
3 84

39.69
. . 39.69

. . 0

2
2
4 8

8
5 6.7

0.7

28 0.7

0.7

0

*1 1627
1640 1708 1664 1739
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� �
√

153664
√

1.1236
√

13
√

9.8

3
� �

√
153664 = 392

√ 3 9 2
15 36 64

9
6 36
6 21

15 64
15 64

0

3
3
6 9

9
7 8 2

2

√
1.1236 = 1.06

√1. 0 6
1.12 36
1

12
0

12 36
12 36

0

1
1
2 0

0
2 0 6

6
� 0

0

√ 1. 0 6
1.12 36
1

12 36
12 36

0

1
1
2 0

0
2 0 6

6

√
13 = 3.6

1
05 · · ·

= 3.61

√ 3. 6 0 5
13.
9
4 00
3 96

4 00
0

4 00 00
3 60 25

39 75

3
3
6 6

6
7 2 0

0
7 2 0 5

5
� 0

0

√ 3. 6 0 5
13.

9
4 00
3 96

4 00 00
3 60 25

39 75

3
3
6 6

6
7 2 0

0
7 2 0 5

5√
9.8 = 3.130 · · ·
= 3.13

√3. 1 3 0
9.80
9

80
61
19 00
18 69

31 00

3
3
6 1

1
6 2 3

3
6 2 6 0

0
� 9.8

(m/s2)
π

– www.ftext.org –



346 A

§ A.6

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

1.0 0.0000 0.0043 0.0086 0.0128 0.0170 0.0212 0.0253 0.0294 0.0334 0.0374
1.1 0.0414 0.0453 0.0492 0.0531 0.0569 0.0607 0.0645 0.0682 0.0719 0.0755
1.2 0.0792 0.0828 0.0864 0.0899 0.0934 0.0969 0.1004 0.1038 0.1072 0.1106
1.3 0.1139 0.1173 0.1206 0.1239 0.1271 0.1303 0.1335 0.1367 0.1399 0.1430
1.4 0.1461 0.1492 0.1523 0.1553 0.1584 0.1614 0.1644 0.1673 0.1703 0.1732
1.5 0.1761 0.1790 0.1818 0.1847 0.1875 0.1903 0.1931 0.1959 0.1987 0.2014
1.6 0.2041 0.2068 0.2095 0.2122 0.2148 0.2175 0.2201 0.2227 0.2253 0.2279
1.7 0.2304 0.2330 0.2355 0.2380 0.2405 0.2430 0.2455 0.2480 0.2504 0.2529
1.8 0.2553 0.2577 0.2601 0.2625 0.2648 0.2672 0.2695 0.2718 0.2742 0.2765
1.9 0.2788 0.2810 0.2833 0.2856 0.2878 0.2900 0.2923 0.2945 0.2967 0.2989

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
2.0 0.3010 0.3032 0.3054 0.3075 0.3096 0.3118 0.3139 0.3160 0.3181 0.3201
2.1 0.3222 0.3243 0.3263 0.3284 0.3304 0.3324 0.3345 0.3365 0.3385 0.3404
2.2 0.3424 0.3444 0.3464 0.3483 0.3502 0.3522 0.3541 0.3560 0.3579 0.3598
2.3 0.3617 0.3636 0.3655 0.3674 0.3692 0.3711 0.3729 0.3747 0.3766 0.3784
2.4 0.3802 0.3820 0.3838 0.3856 0.3874 0.3892 0.3909 0.3927 0.3945 0.3962
2.5 0.3979 0.3997 0.4014 0.4031 0.4048 0.4065 0.4082 0.4099 0.4116 0.4133
2.6 0.4150 0.4166 0.4183 0.4200 0.4216 0.4232 0.4249 0.4265 0.4281 0.4298
2.7 0.4314 0.4330 0.4346 0.4362 0.4378 0.4393 0.4409 0.4425 0.4440 0.4456
2.8 0.4472 0.4487 0.4502 0.4518 0.4533 0.4548 0.4564 0.4579 0.4594 0.4609
2.9 0.4624 0.4639 0.4654 0.4669 0.4683 0.4698 0.4713 0.4728 0.4742 0.4757

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
3.0 0.4771 0.4786 0.4800 0.4814 0.4829 0.4843 0.4857 0.4871 0.4886 0.4900
3.1 0.4914 0.4928 0.4942 0.4955 0.4969 0.4983 0.4997 0.5011 0.5024 0.5038
3.2 0.5051 0.5065 0.5079 0.5092 0.5105 0.5119 0.5132 0.5145 0.5159 0.5172
3.3 0.5185 0.5198 0.5211 0.5224 0.5237 0.5250 0.5263 0.5276 0.5289 0.5302
3.4 0.5315 0.5328 0.5340 0.5353 0.5366 0.5378 0.5391 0.5403 0.5416 0.5428
3.5 0.5441 0.5453 0.5465 0.5478 0.5490 0.5502 0.5514 0.5527 0.5539 0.5551
3.6 0.5563 0.5575 0.5587 0.5599 0.5611 0.5623 0.5635 0.5647 0.5658 0.5670
3.7 0.5682 0.5694 0.5705 0.5717 0.5729 0.5740 0.5752 0.5763 0.5775 0.5786
3.8 0.5798 0.5809 0.5821 0.5832 0.5843 0.5855 0.5866 0.5877 0.5888 0.5899
3.9 0.5911 0.5922 0.5933 0.5944 0.5955 0.5966 0.5977 0.5988 0.5999 0.6010

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
4.0 0.6021 0.6031 0.6042 0.6053 0.6064 0.6075 0.6085 0.6096 0.6107 0.6117
4.1 0.6128 0.6138 0.6149 0.6160 0.6170 0.6180 0.6191 0.6201 0.6212 0.6222
4.2 0.6232 0.6243 0.6253 0.6263 0.6274 0.6284 0.6294 0.6304 0.6314 0.6325
4.3 0.6335 0.6345 0.6355 0.6365 0.6375 0.6385 0.6395 0.6405 0.6415 0.6425
4.4 0.6435 0.6444 0.6454 0.6464 0.6474 0.6484 0.6493 0.6503 0.6513 0.6522
4.5 0.6532 0.6542 0.6551 0.6561 0.6571 0.6580 0.6590 0.6599 0.6609 0.6618
4.6 0.6628 0.6637 0.6646 0.6656 0.6665 0.6675 0.6684 0.6693 0.6702 0.6712
4.7 0.6721 0.6730 0.6739 0.6749 0.6758 0.6767 0.6776 0.6785 0.6794 0.6803
4.8 0.6812 0.6821 0.6830 0.6839 0.6848 0.6857 0.6866 0.6875 0.6884 0.6893
4.9 0.6902 0.6911 0.6920 0.6928 0.6937 0.6946 0.6955 0.6964 0.6972 0.6981

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
5.0 0.6990 0.6998 0.7007 0.7016 0.7024 0.7033 0.7042 0.7050 0.7059 0.7067
5.1 0.7076 0.7084 0.7093 0.7101 0.7110 0.7118 0.7126 0.7135 0.7143 0.7152
5.2 0.7160 0.7168 0.7177 0.7185 0.7193 0.7202 0.7210 0.7218 0.7226 0.7235
5.3 0.7243 0.7251 0.7259 0.7267 0.7275 0.7284 0.7292 0.7300 0.7308 0.7316
5.4 0.7324 0.7332 0.7340 0.7348 0.7356 0.7364 0.7372 0.7380 0.7388 0.7396
5.5 0.7404 0.7412 0.7419 0.7427 0.7435 0.7443 0.7451 0.7459 0.7466 0.7474
5.6 0.7482 0.7490 0.7497 0.7505 0.7513 0.7520 0.7528 0.7536 0.7543 0.7551
5.7 0.7559 0.7566 0.7574 0.7582 0.7589 0.7597 0.7604 0.7612 0.7619 0.7627
5.8 0.7634 0.7642 0.7649 0.7657 0.7664 0.7672 0.7679 0.7686 0.7694 0.7701
5.9 0.7709 0.7716 0.7723 0.7731 0.7738 0.7745 0.7752 0.7760 0.7767 0.7774
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0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
6.0 0.7782 0.7789 0.7796 0.7803 0.7810 0.7818 0.7825 0.7832 0.7839 0.7846
6.1 0.7853 0.7860 0.7868 0.7875 0.7882 0.7889 0.7896 0.7903 0.7910 0.7917
6.2 0.7924 0.7931 0.7938 0.7945 0.7952 0.7959 0.7966 0.7973 0.7980 0.7987
6.3 0.7993 0.8000 0.8007 0.8014 0.8021 0.8028 0.8035 0.8041 0.8048 0.8055
6.4 0.8062 0.8069 0.8075 0.8082 0.8089 0.8096 0.8102 0.8109 0.8116 0.8122
6.5 0.8129 0.8136 0.8142 0.8149 0.8156 0.8162 0.8169 0.8176 0.8182 0.8189
6.6 0.8195 0.8202 0.8209 0.8215 0.8222 0.8228 0.8235 0.8241 0.8248 0.8254
6.7 0.8261 0.8267 0.8274 0.8280 0.8287 0.8293 0.8299 0.8306 0.8312 0.8319
6.8 0.8325 0.8331 0.8338 0.8344 0.8351 0.8357 0.8363 0.8370 0.8376 0.8382
6.9 0.8388 0.8395 0.8401 0.8407 0.8414 0.8420 0.8426 0.8432 0.8439 0.8445

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
7.0 0.8451 0.8457 0.8463 0.8470 0.8476 0.8482 0.8488 0.8494 0.8500 0.8506
7.1 0.8513 0.8519 0.8525 0.8531 0.8537 0.8543 0.8549 0.8555 0.8561 0.8567
7.2 0.8573 0.8579 0.8585 0.8591 0.8597 0.8603 0.8609 0.8615 0.8621 0.8627
7.3 0.8633 0.8639 0.8645 0.8651 0.8657 0.8663 0.8669 0.8675 0.8681 0.8686
7.4 0.8692 0.8698 0.8704 0.8710 0.8716 0.8722 0.8727 0.8733 0.8739 0.8745
7.5 0.8751 0.8756 0.8762 0.8768 0.8774 0.8779 0.8785 0.8791 0.8797 0.8802
7.6 0.8808 0.8814 0.8820 0.8825 0.8831 0.8837 0.8842 0.8848 0.8854 0.8859
7.7 0.8865 0.8871 0.8876 0.8882 0.8887 0.8893 0.8899 0.8904 0.8910 0.8915
7.8 0.8921 0.8927 0.8932 0.8938 0.8943 0.8949 0.8954 0.8960 0.8965 0.8971
7.9 0.8976 0.8982 0.8987 0.8993 0.8998 0.9004 0.9009 0.9015 0.9020 0.9025
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