
数と式 (展開)(解答)NO1

1. 次の式を xについて降べきの順に整理せよ。

x+ 2y2 + 3x2 − 5y+ 3+ 2xy = 3x2 + (2y+ 1)x+ (2y2 − 5y+ 3)

2. 次の式を展開せよ。
乗法公式

[6](a+ b)3 = a3 + 3a2b+ 3ab2 + b3 　　 [7](a− b)3 = a3 − 3a2b+ 3ab2 − b3

[8](a+ b)(a2 − ab+ b2) = a3 + b3 [9](a− b)(a2 + ab+ b2) = a3 − b3

(1) (2x+ 3)3 = (2x)3 + 3 · (2x)2 · 3+ 3 · (2x) · 32 + 33 = 8x3 + 36x2 + 54x+ 27
(2)(3a− 2b)3 = (3a)3 − 3 · (3a)2 · (2b) + 3 · (3a) · (2b)2 − (2b)3 = 27a3 − 54a2b+ 36ab2 − 8b3

(3) (2a+ b)(4a2 − 2ab+ b2) = (2a+ b){(2a)2 − (2a) · b+ b2} = 8a3 + b3

(4) (3x− 4y)(9x2 + 12xy+ 16y2) = (3x − 4y){(3x)3 + (3x) · (4y) + (4y)2} = 27x3 − 64y3

置き換えによる展開の工夫　

3. 次の式を展開せよ。
(1) (a+ b− 1)(a+ b+ 3)

　 a+ b = Aとおくと

(a+ b− 1)(a+ b+ 3) = (A− 1)(A+ 3)

= A2 + 2A− 3 = (a+ b)2 + 2(a+ b)− 3

= a2 + 2ab+ b2 + 2a+ 2b− 3

　　　

(2) (a+ b− c)(a− b+ c)

　 b− c = Aとおくと

(a+b−c)(a−b+c) = {a+(b−c)}{a−(b−c)}

= (a+A)(a−A) = a2−A2 = a2− (b− c)2

= a2 − (b2 − 2bc+ c2) = a2− b2 + 2bc− c2

(a+ b+ c)2 = a2 + b2 + c2 + 2ab+ 2bc+ 2ca

4. 次の式を展開せよ。

(1) (2x + y− z)2 = 4x2 + y2 + z2 + 2 · (2x) · y+ 2 · y · (−z) + 2 · (−z) · (2x)
　　　　　　　　 = 4x2 + y2 + z2 + 4xy− 2yz− 4zx

応用問題

(1) (x+ 1)(x + 2)(x+ 3)(x+ 4)

= (x+ 1)(x + 4)× (x+ 2)(x+ 3)
= (x2 + 5x + 4)(x2 + 5x+ 6)

x2 + 5x = Aとおくと、

(x+ 1)(x+ 2)(x+ 3)(x+ 4) = (A+ 4)(A+ 6)

= A2+10A+24 = (x2+5x)2+10(x2+5x)+24

= x4 + 10x3 + 25x2 + 10x2 + 50x+ 24

= x4 + 10x3 + 35x2 + 50x+ 24

　　　

(2) (x+ 1)(x+ 2)(x + 3)(x+ 6)

= (x+ 1)(x + 6)× (x+ 2)(x+ 3)
= (x2 + 7x + 6)(x2 + 5x+ 6)

x2 + 6 = Aとおくと、

(x+1)(x+2)(x+3)(x+4) = (A+7x)(A+5x)

= A2 + 12Ax + 35x2

= (x2 + 6)2 + 12(x2 + 6)x+ 35x2

= x4 + 12x2 + 36+ 12x3 + 72x + 35x2

= x4 + 12x3 + 47x2 + 72x+ 36
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(3) (a− b)(a+ b)(a4 + a2b2 + b4)

= (a2 − b2)(a4 + a2b2 + b4)

= (a2)3 − (b2)3

= a6 − b6
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(5) (2x+ 3)2(2x− 3)2

= {(2x+ 3)(2x− 3)}2

= (4x2 − 9)2

= 16x4 − 72x2 + 81

　　　

(6) (x− 2)3(x− 2)3

= {(x− 2)(x+ 2)}3

= (x2 − 4)3

= (x2)3 − 3(x2)2 · 4+ 3x2 · 42 − 43

= x6 − 12x4 + 48x2 − 64

(7) (a− b)(a+ b)(a2 + b2)(a4 + b4)

= (a2 − b2)(a2 + b2)(a4 + b4)

= (a4 − b4)(a4 + b4)

= a8 − b8

　　　

(8) (a− b)3(a+ b)3(a2 + b2)3

= {(a− b)(a+ b)(a2 + b2)}3

= {(a2 − b2)(a2 + b2)}3 = (a4 − b4)3

= (a4)3 − 3(a4)2(b4) + 3a4(b4)2 − (b4)3

= a12 − 3a8b4 + 3a4b8 − b12

5. 次の式を展開せよ。
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