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巧造对偶式  妙解三角题

对某些三角问题，解法固然很多，但若能根据已知式构造出一个与其成对偶关系的式子，再联立变形，则可快捷获解。
例1 求cos12°cos24°cos48°cos96°的值。

解：设原式= cos12°cos24°cos48°cos96°= A，

其对偶式为：sin12°sin24°sin48°sin96° = B，

则A×B= cos12°cos24°cos48°cos96°sin12°sin24°sin48°sin96°
      =
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sin12°sin24°sin48°sin96°
      = - 
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∴原式= A= -
[image: image7.wmf]1

16

。

例2 求
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解：设原式=
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其对偶式为：
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有A×B=
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例3  求sin220°+cos250°+ sin20°cos50°的值。（95年高考题）
解：设原式= sin220°+cos250°+ sin20°cos50° = A，

其对偶式为：cos220°+sin250°+ cos20°sin50° = B，

A+B=(cos2200+sin2200)+(cos2500+sin2500)+(sin200cos500+cos200sin500)

          =2+sin700       --------(1)

A-B=(sin2200-cos2200)+(cos2500-sin2500)+ (sin200cos500-cos200sin500)

          = -cos400+cos1000 +sin（-300）= -2sin700sin300-
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= -
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(1)+(2):  2A=(2+sin700)+(- 
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       A=
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,  即原式=
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。
例4 化简：cos3αcos3α+sin3αsin3α。

解： 设原式=cos3αcos3α+sin3αsin3α= A，

其对偶式为：sin2αcosαcos3α+cos2αsinαsin3α= B，
则A+B= cosαcos3α+ sinαsin3α=cos2α      --------(1)

        A-B= cos2αcosαcos3α- cos2αsinαsin3α
          = cos2α(cosαcos3α- sinαsin3α)

          = cos2αcos4α       --------(2)

(1)+(2): 2A= cos2α(1+cos4α)= 
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cos2αcos22α=cos32α
即原式= cos32α。

例5 求证：
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（94年全国高中联赛题）。

证明：设A = 
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则A+B=
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A-B=
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(1)+(2)： 2A=
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从以上几例可以看出，此种解法的关键是：根据已知三角式的结构特征，充分运用对称原理，构造出恰当的对偶式。以下两例仅供练习：
1． 计算sin10°sin30°sin50°sin70°。（87年高考题） （答：
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2． 计算 
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3． 不查表，求
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解：设
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显然N≠0
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4． 化简
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解：令
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 EMBED Equation.DSMT4  
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则M+N=2-2
[image: image45.wmf]cos



 EMBED Equation.DSMT4  [image: image46.wmf]2

(
[image: image47.wmf]a

+
[image: image48.wmf]b

)=2
[image: image49.wmf]2

sin()

ab

+


M-N=0

∴M=N=
[image: image50.wmf]2

sin()

ab

+


即
[image: image51.wmf]22

coscos2coscoscos()

ababab

+-+

=
[image: image52.wmf]2

sin()

ab

+


实际上，也化简了
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5． 求
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    两式相加可得
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6． 函数

有最大值2，最小值

，则实数a=_________，b=______________。
    解：由于

，构造对偶式
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两式相加，得
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(其中
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解得
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7． 若A+B+C=
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，化简：
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8． 化简
[image: image67.wmf]222

coscos(120)cos(120)

qqq

++°+-°


京翰教育中心http://www.zgjhjy.com

_1152870828.unknown

_1204483137.unknown

_1204483319.unknown

_1204483457.unknown

_1204483506.unknown

_1204483564.unknown

_1204483619.unknown

_1204483511.unknown

_1204483492.unknown

_1204483345.unknown

_1204483407.unknown

_1204483164.unknown

_1204483232.unknown

_1204483264.unknown

_1204483155.unknown

_1204482728.unknown

_1204483013.unknown

_1204483025.unknown

_1204482866.unknown

_1204482930.unknown

_1204482970.unknown

_1204482900.unknown

_1204482742.unknown

_1153035966.unknown

_1204448341.unknown

_1204448423.unknown

_1204448461.unknown

_1204482595.unknown

_1204448476.unknown

_1204448450.unknown

_1204448392.unknown

_1204448408.unknown

_1204448365.unknown

_1153036017.unknown

_1153580702.unknown

_1153036033.unknown

_1153036004.unknown

_1153035903.unknown

_1153035961.unknown

_1153035868.unknown

_1146809022.unknown

_1146809534.unknown

_1146810283.unknown

_1152866114.unknown

_1152866190.unknown

_1152866583.unknown

_1146811766.unknown

_1152034946.unknown

_1146810080.unknown

_1146810233.unknown

_1146809986.unknown

_1146809292.unknown

_1146809388.unknown

_1146809153.unknown

_1146807874.unknown

_1146808986.unknown

_1146809006.unknown

_1146807906.unknown

_1146807669.unknown

_1146807865.unknown

_1146807715.unknown

_1146807439.unknown

