恆等式
甲部(短題目)
1.
(a)
左方
= A(x + 3) + B(x – 5)



= Ax + 3A + Bx – 5B



= (A + B)x + (3A – 5B)


右方
=
4(x – 3)



=
4x – 12




 (A + B)x + (3A – 5B) ( 4x – 12


對於代數恆等式，左右兩方的同類項的係數應相等。

故 
A + B
= 4 
(…………( (1)



3A – 5B = –12
(…………( (2)


(1) ( 3 – (2) 得：8B = 24



B
= 3


把B
=
3代入 (1)，A = 1


故A = 1 及B = 3。
(b)
右方
=
(x – 4)(3x + 7)



=
3x2 + 7x – 12x – 28



=
3x2 – 5x – 28




 3x2 + 2Ax + B ( 3x2 – 5x – 28


對於代數恆等式，左右兩方的同類項的係數應相等。

故2A = –5，A = –

 = –

 及B = –28。
(c)
左方
=
(1 – 3x)(1 – 2x) + 4



=
1 – 5x + 6x2 + 4



=
5 – 5x + 6x2



 6x2 – 5x + 5 ( Ax2 + Bx + C


對於代數恆等式，左右兩方的同類項的係數應相等。

故A = 6，B = –5 及C = 5。
2.
(a)
(2x + 3y)(2x – 3y) = (2x)2 – (3y)2


= 4x2 – 9y2
(b)


(5b – 2a)(5b + 2a) = 

[(5b)2 – (2a)2]



= 

[25b2 – 4a2]



= 5b2 – 

a2
3.
(a)
x2 – 49 = x2 – (7)2


= (x + 7)(x – 7)

(b)
36x2 – 25y2z2 = (6x)2 – (5yz)2


= (6x + 5yz)(6x – 5yz)

(c)
5x2 – 80y4 = 5(x2 – 16y4)



= 5[x2 – (4y2)2]



= 5(x + 4y2)(x – 4y2)

4.
(a)
(3x + y)2 = (3x)2 + 2(3x)(y) + (y)2


= 9x2 + 6xy + y2
(b)
(x – 

)2 = (x)2 – 2(x)(

) + (

)2


= x2 – 2 + 


5.
(a)
x2 + 8x + 16 = x2 + 2(4)(x) + (4)2


= (x + 4)2
(b)
4x2 – 12x + 9 = (2x)2 – 2(3)(2x) + (3)2


= (2x – 3)2
(c)
5x2 – 60x + 180 = 5(x2 – 12x + 36)



= 5[(x)2 – 2(6)(x) + (6)2]



= 5(x – 6)2
(d)
9(x – 2)2 – 6(x – 2) + 1 = [3(x – 2)]2 – 2[3(x – 2)](1) + (1)2


= [3(x – 2) – 1]2


= (3x – 7)2
6.
(a)
(x2 + 2xy + y2) – (6x + 6y) + 9 = (x + y)2 – 6(x + y) + 9



= (x + y)2 – 2(3)(x + y) + (3)2


= [(x + y) – 3]2


= (x + y – 3)2
(b)
(2a + b)2 – (a – 3b)2 = [(2a + b) + (a – 3b)][(2a + b) – (a – 3b)]




= (3a – 2b)(a + 4b)

(c)
(a2 – 8ab + 16b2) – 25 = [a2 – 2(a)(4b) + (4b)2] – 25




= (a – 4b)2 – 52



= [(a – 4b) + 5][(a – 4b) – 5]




= (a – 4b + 5)(a – 4b – 5)

乙部(長題目)
7.
(a)
左方
=
(x + A)(2x – 3)



=
2x2 + (2A – 3)x – 3A




 2x2 + (2A – 3)x – 3A ( Bx2 + 7x – 15


對於代數恆等式，左右兩方的同類項的係數應相等。

故B = 2及2A – 3 = 7，A = 5。
(b)
左方
=
2(x2 – 1) + Ax


=
2x2 + Ax – 2


右方
=
(x + B)(Cx – 1)



=
Cx2 + (BC – 1)x – B




 2x2 + Ax – 2≡Cx2 + (BC – 1)x – B


對於代數恆等式，左右兩方的同類項的係數應相等。

故C = 2，B = 2及A = BC – 1 = 2(2) – 1 = 3。
(c)
左方
=
A(x – 1)2 + B(x + 1)



=
Ax2 + (B – 2A)x + (A + B)




 Ax2 + (B – 2A)x + (A + B) ( Ax2 – 7x + 2


對於代數恆等式，左右兩方的同類項的係數應相等。

故B – 2A = –7
………………(1)



A + B
= 2
………………(2)


(2) – (1) 得：3A = 9



A
= 3


把A
=
3代入 (2)，B = –1


( A = 3 及B = –1。
8.
(a)
(3x + 4y)(3x – 4y) – (3x – 2y)2 



= (3x)2 – (4y)2 – [(3x)2 – 2(3x)(2y) + (2y)2]


= 9x2 – 16y2 – (9x2 – 12xy + 4y2)


= 9x2 – 16y2 – 9x2 + 12xy – 4y2

= 12xy – 20y2
(b)
(a – x – y)(a + x + y) = [a – (x + y)][a + (x + y)]



= a2 – (x + y)2


= a2 – (x2 + 2xy + y2)



= a2 – x2 – 2xy – y2
(c)
(x2 – 2x + 1)(x + 1) = (x – 1)2(x + 1)



= (x – 1)[(x – 1)(x + 1)]



= (x – 1)(x2 – 1)



= x3 – x – x2 + 1



= x3 – x2 – x + 1

9.
(a)
x4y2z2 – x2 = x2[(xyz)2 – (1)2]



= x2(xyz + 1)(xyz – 1)

(b)
4(3x – 2)2 – 9(x + 3)2 


= [2(3x – 2)]2 – [3(x + 3)]2

= [2(3x – 2) + 3(x + 3)][2(3x – 2) – 3(x + 3)]



= (6x – 4 + 3x + 9)(6x – 4 – 3x – 9)



= (9x + 5)(3x – 13)

(c)
(x – y)3 – 4x + 4y = (x – y)3 – 4(x – y)



= (x – y)[(x – y)2 – 22]



= (x – y)(x – y + 2)(x – y – 2)

(d)
a2 – b2 + ac – bc
= (a + b)(a – b) + c(a – b)



= (a – b)(a + b + c)

(e)
x(x – 5) – y(y – 5) = x2 – 5x – y2 + 5y


= x2 – y2 – 5(x – y)



= (x + y)(x – y) – 5(x – y)



= (x – y)(x + y – 5)

10.
(a)
9x4 – y2 – 9z2 + 6yz = (3x2)2 – (y2 – 6yz + 9z2)



= (3x2)2 – (y – 3z)2


= [3x2 – (y – 3z)][3x2 + (y – 3z)]



= (3x2 – y + 3z)(3x2 + y – 3z)

(b)
(x2 – xy)2 – (xy – y2)2 


= [(x2 – xy) + (xy – y2)][(x2 – xy) – (xy – y2)]


= (x2 – y2)(x2 – 2xy + y2)


= (x + y)(x – y)(x – y)2

= (x + y)(x – y)3
(c)
a4 – b4 – (a – b)(a + b)3 


= (a2 + b2)(a2 – b2) – (a – b)(a + b)3

= (a2 + b2)(a – b)(a + b) – (a – b)(a + b)3

= (a – b)(a + b)[(a2 + b2) – (a + b)2]


= (a – b)(a + b)[a2 + b2 – (a2 + 2ab + b2)]


= (a – b)(a + b)(a2 + b2 – a2 – 2ab – b2)


= – 2ab(a – b)(a + b)

11.
(a)
4p2 + 4pq + q2 – m2 + 10mn – 25n2

= 4p2 + 4pq + q2 – (m2 – 10mn + 25n2)


= (2p)2 + 2(2p)(q) + q2 – [m2 – 2(m)(5n) + (5n)2]


= (2p + q)2 – (m – 5n)2

= [(2p + q) + (m – 5n)][(2p + q) – (m – 5n)]


= (2p + q + m – 5n)(2p + q – m + 5n)

(b)
x4 + y4 – p4 – q4 – 2x2y2 – 2p2q2

= x4 – 2x2y2 + y4 – (p4 + 2p2q2 + q4)


= (x2)2 – 2(x2)(y2) + (y2)2 – [(p2)2 + 2(p2)(q2) + (q2)2]


= (x2 – y2)2 – (p2 + q2)2

= [(x2 – y2) + (p2 + q2)][(x2 – y2) – (p2 + q2)]


= (x2 – y2 + p2 + q2)(x2 – y2 – p2 – q2)

12.
(a)
(x + 3c)2 = x2 + 2(3c)(x) + (3c)2


= x2 + 6cx + 9c2
(b)
設x = a – 2b。

(a – 2b + 3c)2 = (a – 2b)2 + 6c(a – 2b) + 9c2


= a2 – 4ab + 4b2 + 6ac – 12bc + 9c2


=
a2 + 4b2 + 9c2 – 4ab + 6ac – 12bc
(c)
(p – 2q)2 + 3r(2p – 4q + 3r)


= p2 – 4pq + 4q2 + 6pr – 12rq + 9r2

= p2 + 4q2 + 9r2 – 4pq + 6pr – 12qr

= a2 + 4b2 + 9c2 – 4ab + 6ac – 12bc
(設p = a，q = b，r = c)


= (a – 2b + 3c)2




(利用 (b) 的結果)


= (p – 2q + 3r)2

( (p – 2q)2 + 3r(2p – 4q + 3r) = (p – 2q + 3r)2
13.
(a)
(1 – x)2 = 12 – 2(x) + x2


= 1 – 2x + x2
(b)
(0.95)2 = (1 – 0.05)2


= 1 – 2(0.05) + (0.05)2


= 1 – 0.1 + 0.002 5



= 0.902 5

(c)
減少的面積 = (1 m)2 – (0.95 m)2


= [1 – (0.95)2] m2


= (1 – 0.902 5) m2



= 0.097 5 m2

( 面積減少的百分比 = 

 ( 100%



= 9.75%

丙部(選擇題)
14.
C
19.
E

15.
C
20.
D

16.
D
21.
C

17.
A
22.
E
18.
A
23.
A
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