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高雄市明誠中學 高一數學平時測驗    日期：99.06.22 
範 
圍 

3-2 和角公式 
班級  姓

名 
 

座號  
一、填充題 (每格 10 分 ) 
1. 試求 ( ) ( ) ( ) ( )sin 27 cos 63 cos 207 sin 117θ θ θ θ° + ⋅ ° − − ° + ⋅ ° + 的值____________﹒ 

  解答  1 
  解析  原式 ( ) ( ) ( ) ( )sin 27 cos 63 cos[180 27 ] sin[180 63 ]θ θ θ θ= ° + ⋅ ° − + ° + ° + ⋅ ° − ° −  

( ) ( ) ( ) ( )sin 27 cos 63 cos 27 sin 63θ θ θ θ= ° + ⋅ ° − + ° + ⋅ ° −  

( ) ( )sin 27 63θ θ=  ° + + ° −   sin90 1= ° = ﹒ 

2. ABC△ 中﹐若 tan tan 1A B⋅ = ﹐則 ABC△ 的形狀為____________﹒ 
  解答  直角三角形 

  解析  tan tan 1A B⋅ =
sin sin 1
cos cos

A B
A B

⇒ ⋅ = sin sin cos cosA B A B⇒ ⋅ = ⋅  

⇒ cos cos sin sin 0A B A B⋅ − ⋅ = ( )cos 0A B⇒ + = ， 90A B∴ + = °， ABC∴△ 為直角三角形﹒ 
3. ( ) ( )sin160 cos 25 cos 20 sin 25° ⋅ − ° + − ° ⋅ ° =____________﹒ 

  解答  2
2

 

  解析  原式 ( )sin 180 20 cos 25 cos 20 sin 25= ° − ° ⋅ ° + ° ⋅ °  

    sin 20 cos25 cos20 sin 25= ° ⋅ ° + ° ⋅ °  ( ) 2sin 20 25 sin 45
2

= ° + ° = ° = ﹒ 

4. 設α 為第二象限角﹐ β 為第一象限角且
8sin

17
α = ﹐

5cos
13

β = ﹐求： 

(1) ( )sin α β+ =____________﹐(2) ( )cos α β− = ____________﹐(3) ( )tan β α− =____________﹒ 

  解答  (1) 140
221

− ;(2) 21
221

;(3) 220
21

−  

  解析  已知α 為第二象限角，
8sin

17
= ⇒α 15cos

17
α = − ， 8tan

15
α = −  

    β 為第一象限角，
5cos

13
= ⇒β 12sin

13
β = ，  12tan

5
β =  

     

(1) ( )sin sin cos cos sinα β α β α β+ = ⋅ + ⋅
8 5 15 12

17 13 17 13
       = × + − ×       
       

140
221

= − ﹒ 

(2) ( )cos cos cos sin sinα β α β α β− = ⋅ + ⋅
15 5 8 12
17 13 17 13

       = − × + ×       
       

21
221

= ﹒ 
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( ) tan tan(3) tan
1 tan tan

β αβ α
α β
−

− =
+ ×

12 8
2205 15

8 12 211
15 5

 − − 
 = = −

   + − ×   
   

﹒ 

5. tan12 tan 33 tan12 tan 33 1° ⋅ ° + ° + ° + = ____________﹒ 
  解答  2 
  解析  33 12 45° + ° = °  

( ) tan 33 tan12tan 33 12 tan 45 1 1
1 tan 33 tan12

° + °
∴ ° + ° = ° = ⇒ =

− ° ⋅ °
 

  tan33 tan12 1 tan33 tan12⇒ °+ ° = − ° ⋅ °  
  tan12 tan33 tan12 tan33 1⇒ °⋅ ° + ° + ° =  

tan12 tan33 tan12 tan33 1 1 1 2∴ °⋅ ° + ° + ° + = + = ﹒ 
6.△ ABC 中﹐ 90C∠ = °﹐D介於 A與C 之間﹐且 2 2DC AD BC= = ﹐ ABD θ∠ = ﹐ 

  則 tanθ = ____________﹒ 

  解答  1
7

 

  解析  設 ABC α∠ = ﹐ DBC β∠ = ﹐則 ABD α β∠ = −  

( )tan tanθ α β= −
tan tan

1 tan tan
α β
α β
−

=
+ ⋅

 3 2 1
1 3 2 7

−
= =

+ ×
﹒ 

 

7. 設
2
π α π≤ ≤ ﹐ 0

2
π β− ≤ ≤ ﹐且

13sin
14

α = ﹐
5cos 3

14
β = ﹐則： 

(1) ( )sin α β+ =____________﹒    (2)α β+ = ____________﹒ 

  解答  (1) 3
2

;(2)
3
π  

  解析  (1)
2
π α π≤ ≤ ﹐

13 3 3sin cos
14 14

α α= ⇒ = −  

  0
2
π β− ≤ ≤ ﹐

5 3 11cos sin
14 14

β β= ⇒ = −  

  ( )sin sin cos cos sin+ = ⋅ + ⋅α β α β α β  13 5 3 3 3 11 3
14 14 14 14 2

     = × + − × − =             
   

(2) ( )cos cos cos sin sinα β α β α β+ = ⋅ − ⋅  3 3 5 3 13 11 1
14 14 14 14 2

   = − × − × − =       
 

 0 ≤ + ≤ ⇒α β π
3

+ =
πα β ﹒ 

8.三個同大的正方形併成一長方形﹐如下圖﹐試求α β γ+ + = ____________﹒ 

  解答  
2
π  
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  解析  1tan
3

α = ﹐
1tan
2

β = ﹐ tan 1 45γ γ= ⇒ = °  

( )
1 1
3 2tan 1 451 11

3 2

α β α β
+

+ = = ⇒ + = °
− ×

 ， 90
2
πα β γ∴ + + = ° = ﹒ 

9. 如下圖﹐由 5 個正方形所構成﹐求 tanθ = ____________﹒ 

  解答  7
6

 

  解析  如圖﹐ 90 1 2θ = ° −∠ −∠  

( )tan tan 90 1 2θ =  ° − ∠ +∠    ( )cot 1 2= ∠ +∠  
( )

1
tan 1 2

=
∠ +∠

 

    1
tan 1 tan 2

1 tan 1tan 2

=
∠ + ∠

− ∠ ∠

 1 7
1 1 6
2 4

1 11
2 4

= =
+

− ×

﹒ 

 

10.設方程式 2 5 1 0x x− − = 的二根為 cotα ﹐ cot β ﹐則 

(1) ( )cot =+α β _________________ 

(2)無窮級數 ( ) ( ) ( )21 cot cot cotnα β α β α β+ + + + + + + + 的和為____________﹒ 

  解答  (1)(2) 5 2 5−  

  解析  由根與係數關係得 cot cot 5α β+ = ﹐ cot cot 1α β⋅ = −  

( ) ( )
1 1 tan tan cot cot 1cot

tan tan tan cot cot
α β α βα β

α β α β α β
− ⋅ ⋅ −

⇒ + = = =
+ + +

 1 1 2
5 5

− −
= = −  

( ) ( )21 cot cotα β α β∴ + + + + +  
( )
1 1

21 cot 1
5

α β
= =

− +  − − 
   

                              

( )5 5 5 2 5 2 5
5 2

= = − = −
+

﹒ 

11.已知 tan tan 4x y+ = ﹐ cot cot 3x y+ = ﹐求 ( )tan x y+ =____________﹒ 

  解答  12−  

  解析  tan tan1 1cot cot
tan tan tan tan

y xx y
x y x y

+
+ = + =

⋅
4 3

tan tanx y
= =

⋅
 

4tan tan
3

x y∴ ⋅ = ，故 ( ) tan tan 4tan
41 tan tan 1
3

x yx y
x y
+

+ = =
− ⋅ −

12= − ﹒ 
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12.已知△ ABC 中﹐
1tan
3

A = ﹐
2cos
5

B = ﹐則 C∠ = ____________﹒ 

  解答  135°  

  解析   1tan
3

A = 1sin
10

A⇒ = ﹐
3cos
10

A =  

2 1cos sin
5 5

B B= ⇒ =  

( )180 180A B C C A B∠ +∠ +∠ = °⇒∠ = ° − ∠ +∠  

( )cos cos[180 ]C A B= ° − + ( )cos A B= − + ( )cos cos sin sinA B A B= − ⋅ − ⋅  

     3 2 1 1 5 1
10 5 10 5 50 2

 
= − × − × = − = − 

 
， 135C∴∠ = °﹒ 

13. 求

tan tan
3

1 tan tan
3

x x

x x

π

π

 + − 
  =
 + + 
 

____________﹒ 

  解答  3  

  解析  原式 tan tan 3
3 3

x xπ π  = + − = =    
﹒ 

14. 0
2
πα β< < < ﹐且 sinα﹐sin β 為 27 6 1 0x x− + = 的兩根﹐則 ( ) ( )sin sinα β α β+ ⋅ − = ____________﹒ 

  解答  12 2
49

−  

  解析  2 6 8 3 27 6 1 0
14 7

x x x ± ±
− + = ⇒ = =  

二根為 sinα﹐ sin β ﹐且 0
2

< < < ⇒
πα β sin sinα β<   

3 2,sin
7
−

=α ﹐
3 2sin

7
β +
=  

( ) ( ) 2 2sin sin sin sinα β α β α β∴ + ⋅ − = −
2 2

3 2 3 2
7 7

   − +
= −      
     

                                  

( ) ( )11 6 2 11 6 2 12 2
49 49

− − +
= = − ﹒ 

15. ABC△ 中﹐
3cos
13

A = ﹐
3tan
4

B = ﹐且其外接圓半徑長為 13 單位﹐則 AB = ____________﹒ 

  解答  34
5

 

  解析   3 2cos sin
13 13

A A= ⇒ =  

3 3tan sin
4 5

B B= ⇒ = ﹐
4cos
5

B =  
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( ) ( )sin sin 180 sinC A B A B∴ =  ° − +  = +  sin cos cos sinA B A B= +
8 9 17

5 13 5 13 5 13
= + =  

∴由正弦 2
sin
AB R

C
⇒ =   17 342 sin 2 13

55 13
AB R C⇒ = = × = ﹒ 

16.(1)若
4
πα β+ = ﹐試求 ( )( )1 tan 1 tanα β+ + 的值____________﹒ 

  (2)若 3
4
π

α β+ = ﹐試求 ( )( )1 tan 1 tanα β− − 的值____________﹒ 

  解答  (1)2;(2)2 

  解析  (1) ( ) tan tan1 tan tan
4 1 tan tan

+
= = + = ⇒

− ⋅
π α βα β

α β  1 tan tan tan tanα β α β− ⋅ = +  

  故 ( )( )1 tan 1 tan 1 tan tan tan tanα β α β α β+ + = + + + ⋅    
                     ( )1 1 tan tan tan tan 2α β α β= + − ⋅ + ⋅ = ﹒ 

(2) ( )3 tan tan1 tan tan
4 1 tan tan

+
− = = + = ⇒

− ⋅
π α βα β

α β
tan tan 1 tan tan⋅ − = +α β α β  

  故 ( ) ( ) ( )1 tan 1 tan 1 tan tanα β α β− ⋅ − = − + + tan tan 2α β⋅ = ﹒ 

17.設方程式 2 4 3 0x x+ − = 的二根是 tanα﹐ tan β ﹐試求 
(1) ( )tan α β+ = ____________﹒(2) ( )2cos α β+ = ____________﹒ 
(3) ( ) ( ) ( ) ( )2 22sin 3sin cos 4cosα β α β α β α β+ − + ⋅ + + + = ____________﹒ 

  解答  (1) 1− ;(2) 1
2

;(3) 9
2

 

  解析  由題意知
tan tan 4
tan tan 3

α β
α β
+ = −

 ⋅ = −
 

(1) ( ) tan tan 4tan 1
1 tan tan 4

+ −
+ = = = −

− ⋅
α βα β
α β

﹒ 

(2)
 

( ) ( ) ( )
2

2 2

1 1 1cos
sec tan 1 2

+ = = =
+ + +

α β
α β α β

  ﹒ 

(3)原式 ( ) ( )
( )

( )
( )

2
2

2

2sin 3sin
cos 4

cos cos
α β α β

α β
α β α β

 + +
= + − + 

+ +    

      
( ) ( ) ( )2 2cos 2 tan 3tan 4 = + + − + + α β α β α β

 

      
( ) ( )21 92 1 3 1 4

2 2
 = − − − + =  ﹒ 

18.若 ( )tan 3α β− = ﹐ ( ) 1tan
2

β γ− = ﹐求 ( )tan γ α− 的值 = ____________﹒ 

 解答  7 

 解析       ( ) ( )− + − = −α β β γ α γ  
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           ( ) ( ) ( )tan tanα γ α β β γ− =  − + −  
( ) ( )
( ) ( )

13tan tan 2 711 tan tan 1 3
2

α β β γ
α β β γ

+− + −
= = = −

− − ⋅ − − ×
 

          ( )tan 7γ α∴ − = ﹒ 

19. ABC△ 中﹐
5sin

13
A = ﹐

3cos
5

B = − ﹐求 : :a b c = ____________﹒ 

  解答  25 :52 :33  

  解析  5 3sin , cos
13 5

A B= = − ⇒

12 4cos , sin
13 5

A B= =  

( )sin sin 180C A B⇒ =  ° − +   ( )sin A B= + sin cos cos sinA B A B= ⋅ + ⋅  

       

5 3 12 4 33
13 5 13 5 65

 = × − + × = 
 

 

5 4 33: : sin : sin : sin : :
13 5 65

a b c A B C∴ = = 25:52 :33= ﹒ 

20. 已知△ ABC 中﹐
1tan
8

A = ﹐
7tan
9

B = ﹐則 C∠ = ____________﹒ 

  解答  135°  

  解析  ( ) ( )tan tan 180 tanC A B A B=  ° − +  = − + 

1 7
tan tan 9 568 9 11 71 tan tan 72 71

8 9

A B
A B

++ +
= − = − = − = −

− ⋅ −− ×
 

135C∴∠ = °﹒ 
21. 設 tan 2α = ﹐ tan 3β = ﹐則： 

(1) ( )
( )

sin
sin

α β
α β
−

=
+

____________﹒  (2) ( )
( )

cos
cos

α β
α β
+

=
−

____________﹒ 

(3) ( )
( )

sin
cos

α β
α β
+

=
−

____________﹒  (4) ( )
( )

cos
sin

α β
α β
+

=
−

____________﹒ 

  解答  (1) − 1
5

;(2) 5
7

− ;(3) 5
7

;(4) 5  

  解析  (1) sin cos cos sin
sin cos cos sin

α β α β
α β α β
⋅ − ⋅
⋅ + ⋅

tan tan 1
tan tan 5

α β
α β
−

= = −
+

﹒⇐分子、分母同除以cos cosα β  

(2) cos cos sin sin
cos cos sin sin

α β α β
α β α β
⋅ − ⋅
⋅ + ⋅

1 tan tan 5
1 tan tan 7

α β
α β

− ⋅
= = −

+ ⋅
﹒⇐分子、分母同除以cos cosα β  

(3) sin cos cos sin
cos cos sin sin

α β α β
α β α β
⋅ + ⋅
⋅ + ⋅

tan tan 5
1 tan tan 7

α β
α β
+

= =
+ ⋅

﹒⇐分子、分母同除以cos cosα β  

(4) cos cos sin sin
sin cos cos sin

α β α β
α β α β
⋅ − ⋅
⋅ − ⋅

1 tan tan 5
tan tan

α β
α β

− ⋅
= =

−
﹒⇐分子、分母同除以cos cosα β  

 


