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(14) 求𝒔𝒊𝒏 𝟏 𝟓° 

 

𝐴𝐵̅̅ ̅̅ 為∠A的分角線 

因為𝑠𝑖𝑛 3 0° =
1

2
，故令BC = 1，AB = 2，可得AC = √3 

令DC = 𝑥，令DE ⊥ AB 

∵ 𝛥ADE ≅ 𝛥ADC ∴ DE = 𝑥 

BD = 1 − 𝑥 

BE = 2 − AE = 2 − AC = 2 − √3 

𝑠𝑖𝑛 𝐵 = 𝑠𝑖𝑛 6 0° =
√3

2
=

DE

BD
=

𝑥

1 − 𝑥
 

2𝑥 = √3 − √3𝑥 

𝑥 =
√3

2 + √3
=

√3(2 − √3)

(2 + √3)(2 − √3)
= √3(2 − √3) 

𝑥 = 2√3 − 3 

AD
2

= 𝑥2 + (√3)2 

        = (2√3 − 3)2 + 3 

        = 24 − 12√3 = 12(2 − √3) 
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∵ 𝑠𝑖𝑛 1 5° =
DC

AD
 

∴ (𝑠𝑖𝑛 1 5°)2 =
DC

2

AD
2 =

(2√3 − 3)2

12(2 − √3)
 

                                =
(2√3 − 3)2√3

12(2√3 − 3)
 

                                =
√3(2√3 − 3)

12
 

                                =
6 − 3√3

12
 

                                =
2 − √3

4
⋯ ⋯ ⋯ (1) 

∴ 𝑠𝑖𝑛 1 5° =
√2 − √3

2
 

令2 − √3 = (𝑥 − 𝑦)2 

  𝑥2 + 𝑦2 − 2𝑥𝑦 = 2 − √3 

  𝑥2 + 𝑦2 = 2 

  −2𝑥𝑦 = −√3 

得𝑥2 + 𝑦2 = 2 

  𝑥𝑦 =
√3

2
 

  𝑥 =
√3

2𝑦
 

得
3

4𝑦2
+ 𝑦2 = 2，同乘4𝑦2化簡得到3 + 4𝑦4 = 8𝑦2 

也就是4𝑦4 − 8𝑦2 + 3 = 0 

  (2𝑦2 − 3)(2𝑦2 − 1) = 0 

  ∴ 𝑦2 =
3

2
 或 𝑦2 =

1

2
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∴ 𝑦 =
√3

√2
 或 𝑦 =

1

√2
 

可得𝑥 =
1

√2
 或 𝑥 =

√3

√2
 

可得√2 − √3 =
√3

√2
−

1

√2
 

代入(1)得𝑠𝑖𝑛 1 5° =
√3

√2
−

1

√2

2
=

2√3

√2
−

2

√2

2×2
=

√6−√2

4
 

 


