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1章§ 2. いろいろな数と式

p.32. 　練習問題 2-A

1. (1) 与式 =
9x2y6

−8x6y3
= − 9y3

8x4 .

(2) 与式 =
x(x− y)

(x+ y)(x− y)
+

y(x+ y)

(x− y)(x+ y)
− x2 + y2

(x+ y)(x− y)
=

(x2 − xy) + (xy + y2)− (x2 + y2)

(x+ y)(x− y)
= 0.

(3) 与式 =
(x+ y)− y

x(x+ y)
− z

(x+ y)(x+ y + z)
= x

x(x+ y)
− z

(x+ y)(x+ y + z)
= 1

x+ y
− z

(x+ y)(x+ y + z)

=
(x+ y + z)− z

(x+ y)(x+ y + z)
=

x+ y
(x+ y)(x+ y + z)

= 1
x+ y + z

.

(4) 与式 =
(a+ 2)(a− 3)

(a+ 4)(a− 3)
× (a+ 4)(a− 4)

(a+ 2)(a− 2)
× a− 2

a− 4
= 1.

(5) 与式 =

{
a2 + 1

(a+ 1)(a− 1)
− 1

}
× (a+ 1)(a− 1)(

a− 1
a+ 1

− a+ 1
a− 1

)
× (a+ 1)(a− 1)

=
a2 + 1− (a+ 1)(a− 1)

(a− 1)2 − (a+ 1)2
=

a2 + 1− (a2 − 1)

(a2 − 2a+ 1)− (a2 + 2a+ 1)

= 2
−4a

= − 1
2a

.

2. (1) 与式 =

√
3 + 1√
3− 1

+

√
3− 1√
3 + 1

=
(
√
3 + 1)2 + (

√
3− 1)2

(
√
3− 1)(

√
3 + 1)

=
3 + 2

√
3 + 1 + 3− 2

√
3 + 1

3− 1
= 8

2
= 4.

(2) 与式 =

√
3 + 1√
3− 1

×
√
3− 1√
3 + 1

= 1.

(3) (1), (2)より与式 = (x+ y)2 − 2xy = 42 − 2× 1 = 16− 2 = 14.

(4) (1), (2),(3)より与式 = (x+ y)(x2 − xy + y2) = 4× (14− 1) = 52.

3. (1) 与式 = {
√
5 + (

√
3−

√
2)}{

√
5− (

√
3−

√
2)} =

√
5
2 − (

√
3−

√
2)2 = 5− (3− 2

√
6 + 2) = 2

√
6.

(2) 与式 =
(1−

√
3)(2−

√
3)

(2 +
√
3)(2−

√
3)

− (
√
3 + 1)2

(
√
3− 1)(

√
3 + 1)

=
2−

√
3− 2

√
3 + 3

4− 3
− 3 + 2

√
3 + 1

3− 1
= 5− 3

√
3− 4 + 2

√
3

2

= 5− 3
√
3− 2−

√
3 = 3− 4

√
3.

(3) 与式=
2 +

√
3i

2−
√
3i

+
2−

√
3i

2 +
√
3i

=
(2 +

√
3i)2

(2−
√
3i)(2 +

√
3i)

+
(2−

√
3i)2

(2 +
√
3i)(2−

√
3i)

=
4 + 4

√
3i+ 3i2 + 4− 4

√
3i+ 3i2

4− 3i2

=
4 + 4

√
3i− 3 + 4− 4

√
3i− 3

4 + 3
= 2

7
.

(4) 与式 =
(
√
2 + i)2

(
√
2− i)(

√
2 + i)

− (
√
2− i)2

(
√
2 + i)(

√
2− i)

=
(2 + 2

√
2i+ i2)− (2− 2

√
2i+ i2)

2− i2

=
(2 + 2

√
2i− 1)− (2− 2

√
2i− 1)

2 + 1
=

4
√
2i
3

.

4. (1) 与式=

∣∣√5− 3
∣∣∣∣−2 +

√
5
∣∣ =

−(
√
5− 3)

−2 +
√
5

=
(3−

√
5)(

√
5 + 2)

(
√
5− 2)(

√
5 + 2)

=
3
√
5 + 6− 5− 2

√
5

5− 4
= 1+

√
5 (2 <

√
5 < 3に注意)

(2) 与式 =

√
(−2)2 +

√
2
2 −

√
(−

√
5)2 + (−1)2 =

√
6−

√
6 = 0.

(3) 与式 =

∣∣√2 + 3i
∣∣∣∣2−√

3i
∣∣ =

√√
2
2
+ 32

22 + (−
√
3)2

=

√
11√
7

=

√
77
7

.

p. 33 練習問題 2-B

1. (1) 与式 = 2a2

(2a+ b)(2a− b)
+ a− b

−2a+ b
= 2a2

(2a+ b)(2a− b)
− (a− b)(2a+ b)

(2a− b)(2a+ b)
=

2a2 − (2a2 − ab− b2)

(2a+ b)(2a− b)

= ab+ b2

(2a+ b)(2a− b)
=

b(a+ b)

(2a+ b)(2a− b)
.



(2) 与式=
(a+ 1)− (a− 1)

(a− 1)(a+ 1)
− 2

a2 + 1
− 4

a4 + 1
= 2

a2 − 1
− 2

a2 + 1
− 4

a4 + 1
=

2(a2 + 1)− 2(a2 − 1)

(a2 − 1)(a2 + 1)
− 4

a4 + 1

= 4
a4 − 1

− 4
a4 + 1

=
4(a4 + 1)− 4(a4 − 1)

(a4 − 1)(a4 + 1)
= 8

a8 − 1
.

(3) 与式 = x3

x+ 1× x(
x− 1

x

)
× x

= x3

x+ x
x2 − 1

=
x3 × (x2 − 1)(

x+ x
x2 − 1

)
× (x2 − 1)

=
x3(x2 − 1)

x(x2 − 1) + x
=

x3(x2 − 1)

x3 − x+ x

=
x3(x2 − 1)

x3 = x2 − 1.

(4) 与式 =
(x+ 2)× (x+ 3)(

1− 1
x+ 3

)
× (x+ 3)

− (x+ 2)× (x+ 1)(
1 + 1

x+ 1

)
× (x+ 1)

=
(x+ 2)(x+ 3)

x+ 3− 1
− (x+ 2)(x+ 1)

x+ 1 + 1

=
(x+ 2)(x+ 3)

x+ 2
− (x+ 2)(x+ 1)

x+ 2
= x+ 3− (x+ 1) = 2.

(5) 与式 = 2a
1× a(

1− 1
a

)
× a

− 1× a(
1 + 1

a

)
× a

= 2a
a

a− 1
− a

a+ 1

=
2a× (a− 1)(a+ 1)(

a
a− 1

− a
a+ 1

)
× (a− 1)(a+ 1)

=
2a(a− 1)(a+ 1)

a(a+ 1)− a(a− 1)
=

2a(a− 1)(a+ 1)

a2 + a− a2 + a)
=

2a(a− 1)(a+ 1)

2a
= (a− 1)(a+ 1) = a2 − 1.

2. (1) 与式 =

√
2−

√
1

(
√
2 +

√
1)(

√
2−

√
1)

+

√
3−

√
2

(
√
3 +

√
2)(

√
3−

√
2)

+

√
4−

√
3

(
√
4 +

√
3)(

√
4−

√
3)

=

√
2−

√
1

2− 1
+

√
3−

√
2

3− 2
+

√
4−

√
3

4− 3
=

√
2−

√
1 +

√
3−

√
2 +

√
4−

√
3 =

√
4−

√
1 = 2− 1 = 1.

(2) 与式 =
(1 +

√
2)−

√
3

{(1 +
√
2) +

√
3}{(1 +

√
2)−

√
3}

=
1 +

√
2−

√
3

(1 +
√
2)2 −

√
3
2 =

1 +
√
2−

√
3

1 + 2
√
2 + 2− 3

=
1 +

√
2−

√
3

2
√
2

=

√
2 + 2−

√
6

4
.

3.
√
a2 − x2 =

√
a2 − (2

√
a− 1)2 =

√
a2 − {4(a− 1)} =

√
a2 − 4a+ 4 =

√
(a− 2)2 = |a− 2|.

よって a ≧ 2のとき a− 2 ≧ 0だから |a− 2| = a− 2より
√
a2 − x2 = a− 2.

1 ≦ a < 2のとき a− 2 < 0だから |a− 2| = −(a− 2) = 2− aより
√
a2 − x2 = 2− a.

4. α = a+ bi, β = c+ di (a, b, c, dは実数)とおいて証明する.

(1) α+ β = (a+ bi) + (c+ di) = (a+ c) + (b+ d)i = (a+ c)− (b+ d)i.

α+ β = (a− bi) + (c− di) = (a+ c)− (b+ d)i. よって α+ β = α+ β.

(2) α− β = (a+ bi)− (c+ di) = (a− c) + (b− d)i = (a− c)− (b− d)i.

α− β = (a− bi)− (c− di) = (a− c) + (−b+ d)i = (a− c)− (b− d)i. よって α− β = α− β.

(3) αβ = (a+ bi)(c+ di) = ac+ adi+ bci+ bdi2 = (ac− bd) + (ad+ bc)i = (ac− bd)− (ad+ bc)i.

αβ = (a− bi)(c− di) = ac− adi− bci+ bdi2 = (ac− bd)− (ad+ bc)i. よって αβ = αβ.

(4)

(
α
β

)
=

(
a+ bi
c+ di

)
=

{
(a+ bi)(c− di)

(c+ di)(c− di)

}
=

(
ac− adi+ bci− bdi2

c2 − d2i2

)
=

{
(ac+ bd)− (ad− bc)i

c2 + d2

}
=

(
ac+ bd
c2 + d2

− ad− bc
c2 + d2

i

)
= ac+ bd

c2 + d2
+ ad− bc

c2 + d2
i.

α

β
= a− bi

c− di
=

(a− bi)(c+ di)

(c− di)(c+ di)
= ac+ adi− bci− bdi2

c2 − d2i2
=

(ac+ bd) + (ad− bc)i

c2 + d2
= ac+ bd

c2 + d2
+ ad− bc

c2 + d2
i.

よって

(
α
β

)
= α

β
.


