
新基礎数学改訂版
1章　数と式の計算 § 2　いろいろな数と式

Basic

36.

( 1 )与式 =
18x2y5z

8x3y6z3

=
9

4xyz2

( 2 )与式 =
xy2(x+ y)

y(x2 − y2)

=
xy2(x+ y)

y(x+ y)(x− y)

=
xy

x − y

( 3 )与式 =
{x+ (y − 1)}{x− (y − 1)}
{(x+ y) + 1)}{(x+ y)− 1}

=
(x+ y − 1)(x− y + 1)

(x+ y + 1)(x+ y − 1)

=
x − y + 1

x + y + 1

( 4 )与式 =
(x− 2)(x− 4)

(x− 2)(x2 + 2x+ 4)

=
x − 4

x2 + 2x + 4

37.

( 1 )与式 =
2(x+ 3)

(x+ 2)(x+ 3)
+

x+ 2

(x+ 2)(x+ 3)

=
2x+ 6 + x+ 2

(x+ 2)(x+ 3)

=
3x + 8

(x + 2)(x + 3)

( 2 )与式 =
x− y

x+ y
+

2xy

(x+ y)(x− y)

=
(x− y)2

(x+ y)(x− y)
+

2xy

(x+ y)(x− y)

=
x2 − 2xy + y2 + 2xy

(x+ y)(x− y)

=
x2 + y2

(x + y)(x − y)

( 3 )与式 =
(a+ b)2

(a+ b)(a− b)
+

(a− b)2

(a+ b)(a− b)

=
a2 + 2ab+ b2 − (a2 − 2ab+ b2)

(a+ b)(a− b)

=
4ab

(a + b)(a − b)

( 4 )与式 =
1

2a− 1
+

1

2a+ 1
− 2

(2a+ 1)(2a− 1)

=
2a+ 1

(2a+ 1)(2a− 1)
+

2a− 1

(2a+ 1)(2a− 1)

− 2

(2a+ 1)(2a− 1)

=
2a+ 1 + 2a− 1− 2

(2a+ 1)(2a− 1)

=
4a− 2

(2a+ 1)(2a− 1)

=
2(2a− 1)

(2a+ 1)(2a− 1)

=
2

(2a + 1)

38.

( 1 )与式 =
−8x3y3 · 6z3

9z2 · x4y2

= −
16yz

3x

( 2 )与式 =
(a+ b)(a+ 3b)

(a+ 2b)(a2 − 2ab+ 4b2)
· a+ 2b

a(a+ b)

=
(a+ b)(a+ 3b) · (a+ 2b)

(a+ 2b)(a2 − 2ab+ 4b2) · a(a+ b)

=
a + 3b

a(a2 − 2ab + 4b2)

1



39.

( 1 )与式 =
(1− 1

a
) · a2

(a− 1

a2
) · a2

=
a2 − a

a3 − 1

=
a(a− 1)

(a− 1)(a2 + a+ 1)

=
a

a2 + a + 1

( 2 )与式 =
(x+ 1− 4

x+ 1
) · (x+ 1)

(1− 2

x+ 1
) · (x+ 1)

=
(x+ 1)2 − 4

x+ 1− 2

=
{(x+ 1) + 2}{(x+ 1)− 2}

x− 1

=
(x+ 3)(x− 1)

x− 1

= x+ 3

40.

( 1 )

x − 1

x− 2
)

x2 − 3x+ 3

x2 − 2x

−x+ 3

−x+ 2

1

与式 = x− 1 +
1

x − 2

( 2 )

x + 5

x2 − 2x+ 3
)

x3 + 3x2 − 4x + 7

x3 − 2x2 + 3x

5x2 − 7x + 7

5x2 − 10x + 15

3x− 8

与式 = x+ 5+
3x − 8

x2 − 2x + 3

41.

( 1 )|1− 4|+ |2− 1| = (4− 1) + (2− 1)

= 4

( 2 )|7− 4|+ |2− 7| = (7− 4) + (7− 2)

= 8

( 3 )|π − 4|+ |2− π| = (4− π) + (π − 2)

= 2

42.

( 1 )与式 = 2
√
2− 4

√
2 + 6

√
2

= 4
√
2

( 2 )与式 = 2
√
2 ·

√
2 + 2

√
2 · 4

√
3

−
√
3 ·

√
2−

√
3 · 4

√
3

= 4 + 8
√
6−

√
6− 12

= −8 + 7
√
6

( 3 )与式 =
3
√
3

12
√
3

=
1

4

( 4 )与式 = (
√
2)2 + 2 ·

√
2 · 1√

2
+ (

1√
2
)2

= 2 + 2 +
1

2

=
9

2

43.

( 1 )与式 = |3−
√
3|

= 3−
√
3

( 2 )与式 = |2− 3
√
2|

= 3
√
2− 2

44.

( 1 )与式 =
4
√
3 ·

√
2√

2 ·
√
2

=
4
√
6

2

= 2
√
6

2



( 2 )与式 =

√
5−

√
3

(
√
5 +

√
3)(

√
5−

√
3)

=

√
5−

√
3

5− 3

=

√
5 −

√
3

2

( 3 )与式 =

√
6(
√
3 +

√
2)

(
√
3−

√
2)(

√
3 +

√
2)

=
3
√
2 + 2

√
3

3− 2

= 3
√
2 + 2

√
3

( 4 )与式 =
(3− 2

√
2)(3− 2

√
2)

(3 + 2
√
2)(3− 2

√
2)

=
9− 12

√
2 + 8

9− 8

= 17− 12
√
2

45.

( 1 )与式 = 2 + 3− 3i+ 4i

= 5 + i

( 2 )与式 = 4− 2 + i+ 7i

= 2 + 8i

( 3 )与式 = 3− 5i+ 9i− 15i2

= 3 + 4i+ 15

= 18 + 4i

( 4 )与式 = 4 + 12i+ 9i2

= 4 + 12i− 9

= −5 + 12i

( 5 )与式 =
(1− i)(1− i)

(1 + i)(1− i)

=
1− 2i+ i2

1− i2

=
−2i

2
= −i

( 6 )与式 =
(1− 3i) + (1 + 3i)

(1 + 3i)(1− 3i)

=
2

1− 9i2

=
2

10

=
1

5

46.

( 1 )与式 = (
√
3i)2

= 3i2

= −3

( 2 )与式 =
√
8i ·

√
2i

= 4i2

= −4

( 3 )与式 = 2
√
2i+

√
2i

= 3
√
2i

( 4 )与式 =
√
5i ·

√
5

= 5i

( 5 )与式 =
√
2 ·

√
3i

=
√
6i

( 6 )与式 =

√
12i√
3i

=
√
4

= 2

( 7 )与式 =

√
8√
2i

= −
√
4i

= −2i

( 8 )与式 =

√
27i√
3

=
√
9i

= 3i
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47.

( 1 ) 1 + 3i

( 2 ) 3− 2i

( 3 ) − 3 + i

( 4 ) − 3i

48.

49.

( 1 ) 2 + 3i = 2− 3i

( 2 ) −4 + i = −4− i

( 3 ) 3− i = 3 + i

50.

( 1 )与式 = 4 + 3i+ 4− 3i

= 8

( 2 )与式 = (4 + 3i)(4− 3i)

= 16− 9i2

= 16 + 9

= 25

( 3 )与式 = 3− 2i− (3 + 2i)

= 3− 2i− 3− 2i

= −4i

( 4 )与式 = (3− 2i)(3 + 2i)

= 9− 4i2

= 9 + 4

= 13

51.

( 1 )与式 = |1 + i|
=

√
12 + 12

=
√
2

( 2 )与式 = |1− i|
=

√
12 + (−1)2

=
√
2

( 3 )与式 = | − 3i|
=

√
0 + (−3)2

= 3

( 4 )与式 = |1 + 2i|
=

√
12 + 22

=
√
5

( 5 )与式 = | − 3− 4i|
=

√
(−3)2 + (−4)2

= 5

( 6 )与式 = |1 +
√
3i|

=

√
12 + (

√
3)2

= 2

Check
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52.

( 1 )与式 =
6x4y6

8x3y9

=
3x

4y3

( 2 )与式 =
a

a+ 3b
+

3ab

(a+ 3b)(a− 3b)

=
a(a− 3b) + 3ab

(a+ 3b)(a− 3b)

=
a2 − 3ab+ 3ab

(a+ 3b)(a− 3b)

=
a2

(a + 3b)(a − 3b)

( 3 )与式 = −y

x
· y

3

x2
· (−x3

y2
)

=
x3y4

x3y2

= y2

( 4 )与式 =
(x− 1)2

x(x− 2)
· x− 2

(x+ 1)(x+ 2)
· x(x+ 1)

x− 1

=
x − 1

x + 2

( 5 )与式 =
x2 − 2x

x2 + 3x− 10

=
x(x− 2)

(x− 2)(x+ 5)

=
x

x + 5

( 6 )与式 =
x(x+ 2) + 2− x2

x+ 2− x

=
2x+ 2

2
= x+ 1

53.

( 1 )

x + 1

x2 − 4x+ 3
)

x3 − 3x2 − x+ 6

x3 − 4x2 + 3x

x2 − 4x+ 6

x2 − 4x+ 3

3

与式 = x+ 1+
3

x2 − 4x + 3

( 2 )

x− 2

x2 − 3x+ 2
)

x3 − 5x2 + 9x + 2

x3 − 3x2 + 2x

−2x2 + 7x + 2

−2x2 + 6x− 4

x + 6

与式 = x− 2 +
x + 6

x2 − 3x + 2

54.

( 1 )与式 = 3
√
2− 2

√
2 + 4

√
2

= 5
√
2

( 2 )与式 =
√
20−

√
10 +

√
10−

√
5

= 2
√
5−

√
5

=
√
5

( 3 )与式 =
2
√
3

(
√
3 + 1)(3−

√
3)

=
2
√
3

3
√
3− 3 + 3−

√
3

=
2
√
3

2
√
3

= 1

( 4 )X = 2 +
√
3として

与式 = (X +
√
7)(X −

√
7)

= X2 − 7

= (2 +
√
3)2 − 7

= 4 + 4
√
3 + 3− 7

= 4
√
3
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55.

( 1 )与式 = |1−
√
2|

=
√
2− 1

( 2 )与式 =

√
3 + 1

(
√
3− 1)(

√
3 + 1)

+

√
5−

√
3

(
√
5 +

√
3)(

√
5−

√
3)

=

√
3 + 1

3− 1
+

√
5−

√
3

5− 3

=

√
3 + 1 +

√
5−

√
3

2

=
1 +

√
5

2

56.

( 1 )与式 = |5− 7|
= |7− 5|
= 2

( 2 )与式 = (3 + 2
√
3 + 1)− (3− 2

√
3 + 1)

= 3 + 2
√
3 + 1− 3 + 2

√
3− 1

= 4
√
3

( 3 )与式 = |6− 2
√
5||6 + 2

√
5|

= 36− 20

= 16

( 4 )与式 = |
√
5− 1|+ |3−

√
5|

=
√
5− 1 + 3−

√
5

= 2

57.

( 1 )与式 = 6− 9i+ 4i− 6i2

= 6− 5i+ 6

= 12− 5i

( 2 )与式 = − 1

2i
(1 + 2i+ i2)

=
1

2i
+ 1 +

1

2
i

= −1

2
i+ 1 +

1

2
i

= 1

( 3 )与式 =
√
3i · 3

√
3i

= 9i2

= −9

( 4 )与式 =
4
√
2√
2i

= −4i

58.

( 1 )与式 = |3− 2i|
=

√
32 + (−2)2

=
√
13

( 2 )与式 = |(2− i)(1− 2i)|
= |2− 4i− i+ 2i2|
= |2− 5i− 2|
= | − 5i|
=

√
02 + (−5)2

= 5

( 3 )与式 = |2− i

2 + i
|

=

√
22 + (−1)2√
22 + 12

=

√
5√
5

= 1

( 4 )与式 = |3− 4i

1 + 2i
|

=

√
32 + (−4)2√
12 + 22

=
5√
5

=
√
5

59.

( 1 )与式 = 2 + 3i+ 2 + 3i

= 2 + 3i+ 2− 3i

= 4
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( 2 )与式 = (2 + 3i)2

= 4 + 12i+ 9i2

= 4 + 12i− 9

= −5 + 12i

( 3 )与式 = |2 + 3i|2

= (
√
22 + 32)2

= 13

( 4 )与式 = (2 + 3i)(2 + 3i)

= (2 + 3i)(2− 3i)

= 4− 9i2

= 4 + 9

= 13

Step up

60.

( 1 )与式 =
3

(x− 2)(x− 3)
− 2

(x− 3)(x− 1)

− 1

(x− 2)(x− 1)

=
3(x− 1)− 2(x− 2)− (x− 3)

(x− 1)(x− 2)(x− 3)

=
3x− 2x− x− 3 + 4 + 3

(x− 1)(x− 2)(x− 3)

=
4

(x − 1)(x − 2)(x − 3)

( 2 ) 与式

=
−(b+ c)

(a− b)(c− a)
+

−(c+ a)

(b− c)(a− b)
+

−(a+ b)

(c− a)(b− c)

=
−(b+ c)(b− c)− (c+ a)(c− a)− (a+ b)(a− b)

(a− b)(b− c)(c− a)

=
−(b2 − c2)− (c2 − a2)− (a2 − b2)

(a− b)(b− c)(c− a)

=
−b2 + c2 − c2 + a2 − a2 + b2

(a− b)(b− c)(c− a)

= 0

( 3 )与式 =
(x− y)2

(x− y)(x2 + xy + y2)
· (− x− y

xy(x+ y)
)

= −
x + y

xy(x2 + xy + y2)

( 4 )与式 =
(2x+ 3y)(x+ y)

(x− y)2
· (x+ y)(x− y)

(2x− y)(x+ y)

· (2x− y)(x− y)

(2x− 3y)(x+ y)

=
2x + 3y

2x − 3y

61.

( 1 )与式 =
(x+ 1)(x+ 1)− (x− 1)(x− 1)

(x+ 1)(x+ 1) + (x− 1)(x− 1)

=
(x+ 1)2 − (x− 1)2

(x+ 1)2 + (x− 1)2

=
(x2 + 2x+ 1)− (x2 − 2x+ 1)

(x2 + 2x+ 1) + (x2 − 2x+ 1)

=
4x

2x2 + 2

=
2x

x2 + 1

( 2 )与式 =
2(t+ 2) + (t+ 2)(t− 2)

2(t+ 2)− (t+ 2)(t− 2)

=
2t+ 4 + t2 − 4

2t+ 4− (t2 − 4)

=
2t+ t2

2t− t2

=
t(2 + t)

t(2− t)

= −
t + 2

t − 2

( 3 )与式 =
a− a

a+ 1

a+
a

a− 1

=
a(a+ 1)(a− 1)− a(a− 1)

a(a+ 1)(a− 1) + a(a+ 1)

=
(a− 1){a(a+ 1)− a}
(a+ 1){a(a− 1) + a}

=
a2(a− 1)

a2(a+ 1)

=
a − 1

a + 1
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( 4 )与式 =
1

1− 1

1− x

x− 1

=
1

1− x− 1

x− 1− x

=
1

1− x− 1

−1

=
1

1 + x− 1

=
1

x

62.

( 1 )与式 =
2 +

√
3−

√
7

(2 +
√
3 +

√
7)(2 +

√
3−

√
7)

=
2 +

√
3−

√
7

(2 +
√
3)2 − (

√
7)2

=
2 +

√
3−

√
7

4 + 4
√
3 + 3− 7

=
2 +

√
3−

√
7

4
√
3

=
2
√
3 + 3 −

√
21

12

( 2 )与式 =
1 +

√
2 +

√
3 + 1 +

√
2−

√
3

(1 +
√
2−

√
3)(1 +

√
2 +

√
3)

=
2 + 2

√
2

(1 +
√
2)2 − (

√
3)2

=
2 + 2

√
2

1 + 2
√
2 + 2− 3

=
2(1 +

√
2)

2
√
2

=
1 +

√
2√

2

=
2 +

√
2

2

63.

( 1 )α = a+ bi, β = c+ diと置く
|α| = |a+ bi|

=
√

a2 + b2

|α| = |a− bi|
=

√
a2 + (−b)2

=
√

a2 + b2

( 2 )

|α + β|2 = (α + β)(α + β)

= (α + β)(α + β)

= αα + αβ + αβ + ββ

= |α|2 +αβ +αβ + |β|2

( 3 )

|α| = |β · α
β
|

= |β||α
β
|

|α|
|β|

=
1

|β|
· |β||α

β
|

= |
α

β
|

64.

左辺 =

√
(
√
a+

√
b)2

=
√
a+

√
b =右辺

65.

( 1 )与式 =

√
1 + 2

√
2 + 2

=

√
(1 +

√
2)2

=
√
2 + 1

( 2 )与式 =

√
3 + 2− 2

√
6

=

√
(
√
3−

√
2)2

=
√
3−

√
2

( 3 )与式 =

√
4 + 2− 2

√
8

=

√
(
√
4−

√
2)2

= 2−
√
2

8



( 4 )与式 =

√
4 + 3− 2

√
12

=

√
(
√
4−

√
3)2

= 2−
√
3

( 5 )与式 =

√
1

2
+

3

2
+ 2

√
3

2

=

√
(

√
1

2
+

√
3

2
)2

=
1√
2
+

√
3√
2

=

√
6 +

√
2

2

( 6 )与式 =

√
7

2
+

1

2
− 2

√
7

2

=

√
(

√
7

2
−

√
1

2
)2

=

√
7√
2
− 1√

2

=

√
14 −

√
2

2

66.

( 1 )与式 =

√
(
√
x− 1)2

=
√
x− 1

( 2 )与式 =

√
(
√
a+

√
1− a)2

=
√
a+

√
1 − a

67.

与式 =
5√

(
√
6− 1)2

=
5√
6− 1

=
5(
√
6 + 1)

(
√
6− 1)(

√
6 + 1)

=
5
√
6 + 1

6− 1

=
√
6 + 1

2 <
√
6 < 3より,3 <

√
6 + 1 < 4

よって a = 3, b =
√
6 + 1− 3 =

√
6− 2

1

a
+

1

b
=

1

3
+

1√
6− 2

=

√
6− 2 + 3

3
√
6− 6

=

√
6 + 1

3
√
6− 6

=
(
√
6 + 1)(3

√
6 + 6)

(3
√
6− 6)(3

√
6 + 6)

=
18 + 9

√
6 + 6

54− 36

=
24 + 9

√
6

18

=
8 + 3

√
6

6
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