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45 45 45 454 1 1
4 2 4 2

   

     
A A A

A B A B
A B

2 2 8 8 3 16
4 2 4

  

144.   

    
a b

cot
a b

  

    
a b a b ab a b ab a b ab

cot ( )
a bsin sin sin a b ab a b ab

2 2 2 2 2 2
2 2

2 2 2 2 2 2 2

1 1 1 2 2 2
1 1 1

2 2

  

    
sin(a b) (a b)a b

sin sin
sin (a b) a b a b

2 22 2
2 0

2 2 2 2 2 2

1 2 2

2 2 2 2

  

    
a ba b a b a b

sin sin sin

a b a b (a b )

0

2 2 2 2 2 2
2 2 2 2 2

  

145.   

    cot x (a ) b (a )
sin x ( )

b

2 2 2 2

2 2

1 1
1 1 2 1 2

1
  

146.   

    
a b

cot x cot x
tan x ab ab

a b

2 2

2 2

1 1

2 2
  

a b a b a b a b a b a b
cot x sin x

absin x sin x a b a b a b a b

2
2 2 4 4 2 2 4 4 2 2 2 2

2 2

2 2 2 2 2 2 4 4 2 2

1 1 2 2 4
1 1 1

2 4 4 2

    
a bab ab

sin x sin x
(a b ) a b

0

2 2 2 2

2 2sin x( ab) ( ab)
sin x

(a b ) a b

2 2
0

2 2 2 2
2 2

2 2
  

147.  
  

    (a b) a b ab2 2 2
2  :    

    sin x cos x sin cos x (sin x cos x)4 4 2 2 2 2 2
2 1  

    sin x cos x sin x cos x4 4 2 2
1 2  

  

  :  

    sin x cos x (sin x cos x) sin x cos x sin x cos x2 2 2 2 2 4 4 2 2
1 1 2 1  

    sin x cos x sin x cos x sin x cos x2 2 2 2 2 23 1 1
2 1 2

4 4 8
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148.   

    sin x cos x sin x cos x *4 4 2 2
1 2  

    
( sin x cos x)( sin x cos x) sin x cos x sin x cos x sin x cos x

sin x cos x sin x cos x

2 2 2 2 2 2

4 4 4 4

1 2 1 2 2 1 4 2
  

    
*sin x cos x sin x cos x

sin x cos x sin x cos x

2 2 2 2

4 4 2 2

1 2 1 2
1

1 2

  

149.  
  

   sin x cos x       sin x cos x   :    

    sin x cos x a (sin x cos x) a sin x cos x sin x cos x a2 2 2 2 2
2  

    
a

sin x cos x a sin x cos x
2

2 1
1 2

2
  

    sin x cos x (sin x cos x) ( ) sin x cos x sin x cos x2 2 2 21 1 1 1
2

3 3 9 9
  

    sin x cos x sin x cos x sin x cos x
1 8 4

1 2 2
9 9 9

  

:          

    sin x cos x (sin x cos x)(sin x cos x sin x cos x) ( )3 3 2 2 1 4 1 13 13
1

3 9 3 9 27
  

150.   

    sin x cos x (sin x cos x) sin x cos x sin x cos x2 2 2 2 2 4 4 2 2
1 1 2 1  

    sin x cos x sin x cos x sin x cos x2 2 2 2 2 23 2 1
2 1 2

5 5 5
  

       :  

    a b (a b )(a b a b )6 6 2 2 4 4 2 2
  

    sin x cos x (sin x cos x)(sin x cos x sin x cos x) ( )6 6 2 2 4 4 2 2 3 1 2
1

5 5 5
  

151.   
  

  

    a b (a b) ab(a b)3 3 3
3  

  sin x cos x (sin x cos x) sin x cos x(sin x cos x) sin x cos x6 6 2 2 3 2 2 2 2 2 2

1 1

3 1 3  

  

:        

    a b (a b)(a b) b ( b)( b)2 2 2
1 1 1  

    
( sin x cos x) ( sin x cos x)( sin x cos x)

sin x cos x
sin x cos x sin x cos x

2 2 2 2 2 2 2
2 2

6 6 2 2

1 3 1 3 1 3
1 3

1 3

  

152.   

    

sin

sin sin sin

sin sin

1

1 1

2

  

    sin cos1 0  

    sin cos4 3 4 3
1 0 1  
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153.   

      1  1        .1   . :    

    x y sin x sin y sin sin
1

180 180 90 90 1 1 2
2

  

154.   

    

sin(x y)
x y

sin( x y ) sin(x y) sin( x y )
x y

sin(x y) sin( x y )

1
90

2 30 1 2 30 1
2 30 90

2 30 2

  

  

         :  

    
x y x y

x , y x y
x y x y

90 90
50 40 2 50 2 40 130

2 30 90 2 60
  

155.   

    sin x sin x sin x sin x1 1 5 5 5 8 5 3 2 5 3 8  

    x sin x sin( ) ( )90 5 3 5 90 3 5 1 3 5 3 8 8  

156.   

    x x x x (x )2 2 2
4 5 4 4 1 2 1  

   x x2
4 5   1  ) (x )2

2        (  x 2 .  

    sin a   1   . :    

    
x x

sin a x x (x ) x x
sin a

2
2 21 4 5

4 5 1 2 1 1 2 0 2

1

  

157.   

    sin x cos x (sin x cos x) ( ) sin x cos x sin x cos x sin x cos x2 2 2 2

1

2 2 2 2 2 1  

:    

    sin x cos x sin x cos x (sin x cos x) sin x cos x2 2 2

1 1

2 0 0  

          :  

    
sin x cos x

sin x cos x sin x cos x ( ) ( )
sin x cos x

3 5 3 52 2 2 2 2 2 3 2

2 2 2 4 8 8
  

158.   

  

  

tan x tan x
tan x cot x (tan x )tan xa a

a

a a tan x cot x (tan x )
a tan x tan x

tan x

1
0 21 2 00 2

  
1

0 2 1 2 0
0 2

  

  

:    

    k k1 2 1  

    k k1 2 3  

  



161

159.   

 :         tan x cot x 2  tan x cot x 2  

    x     tan x cot x2 2             .x       

tan x cot x 3  .2 3 2 .  

160.   

   tan x a:    

    cot x
tan x a

1 1
  

    tan x cot x a (a )a a a a a a (a )
a a

2 2 21 1
2 2 1 2 1 2 0 1 0  

    a tan x1 1  

    

tan xtan x ( ) cos x
cos x cos x cos x sin x

sin x cos x

2 2 21

2 2 2 2

2 2

1 1 1 1
1 1 1 2

12

2
1

  

    sin x cos x (sin x) (cos x) ( ) ( )6 4 2 3 2 2 3 21 1 1 1 3

2 2 8 4 8
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1.     
tan

tan
   

1 (a2
4    2 (

a2
4

2
  

3 (a2
1    4 (

a2

1

1

  

2.  3 1sin x m      

1 (m2 0  2 (m1 2  3 (m
2

0
3

  4 (m0 2  

3.   ABC  105C  2 3sin A sin B     A     

  1( 45  2( 60  3( 20  4( 30  

4.       3 2sin cos tan   

1 (
2 9 13 4

2 13 5
    2 (

8
2

3
  

3 (2    4 (
3 2 2

2 513

  

5.         2             .   

   30       45        .    

1( 5 3       

2( 3 1   

  3( 3 3       

  4( 5 1  

6.          3   .   1800           

     .              .  800    .   

    

1 (cos
2

3
  2 (sin

2

3
  3 (cot

2

3
  4 (tan

2

3
  

7.   ABC  D  E     AB  AC       
2

3

DA

DB
  

3

5

EA

EC
   

 ADE     ABC   

1( 15  2( 18  3( 21  4( 24  

8.  90 180x   
7

2
2

cos( x)        

1 ([ , ]
7 7

2 2
  2 ([ , )

7
0

2
  3 (( , )

7 7

2 2
  4 (( , )

1 1

2 2
  

9.      

1( sin sin50 40     2 (cos cos50 40     

3 (tan tan50 40     4( cot cot40 50  
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10.     1D 2D       3      2D   

   .M  1D     

1( 
3 3

5
2

   2( 5 3   3 (
3

5
2

   4( 
13

2
  

11.  20 30x  
2 3

2
2

m
cos x    m      

1( [ , / )2 2 5   2( ( , / ]2 2 5   3( ( , ]
1

1
2

   4 ([ , )
1

1
2

  

12.  
180

6

cos x
sin( ) a       a     

1 (( , )
1 1

2 2
  2 ([ , ]

1 1

2 2
  3 (( , )

3 3

2 2
  4 ([ , ]

3 3

2 2
  

13.   22 5 45 67 5 90 112 5 135 157 5cos / cos cos / cos cos / cos cos /    

1( 
1

2
   2( 

2

2
   3(   4( 1  

14. 210 330x     
1 cos x

cot x
sin x

     

1( 0  2( 1  3(3   4( 2  

15.    3 1d : y x         

1 (75  2 (45  3 (135  4 (15  

16.  2cot x  
4

23

cos x
A

sin x
    

1( 
1

10
   2( 

1

5
   3( 

3

10
   4( 

2

5
  

17.  
2

cot x
cos x ; (a )

cot x a
   x       

1(   2(   3(   4(   

18.    
4 4

4 23 2

tan x sin x

sin x sin x
    

1( tan x2
  2( tan x4

  3( tan x6
  4( tan x8

  

19. 270 315  2 21 1sin ( cot ) cos ( tan )    

1( cos sin   2( sin cos  3( sin cos  4( sin cos  

20.  
4

3
sin x cos x   tan x cot x     

1( 
2

5
7

   2( 
2

3
7

   3( 
2

4
7

   4( 
18

7
  

21. 21 1 2cos x tan x sinxcosx     x      (  )  

1(   2(   3(   4(   

22.    
3

2

sin

sin cos
  tan     ( ) 

1 (4  2 (3  3 (2  4 (1  
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23.  
1

2
tan x  0cos x  sin x    ( ) 

1 (
2

2
  2 (

5

5
  3 (

3

3
  4 (

5

5
  

24.  
1

3
tan a    a              

      

1 (( , )1 3  2 (( , )
1 3

10 10

  3 (( , )
1

1
3

  4 (( , )
3 1

10 10

  

25.  
1

2sin x
sin x

     
2 5

sin x cos x    ( ) 

1 (2  2 (1  3 (2 2  4 (2 1  
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1.   

    AC AB BC AC a a AC a2 2 2 2 2 2 2 2
2 4 4  

    

BC a atan
AB tan a
CD a tan atan
AC

a a a

2

2 2 2

1
2 42 2

1 2

4 4 4

  

2.  

 
          :  sin x1 1  

    m m m m
2

1 3 1 1 1 1 3 1 1 1 1 2 3 0 0
3

  

3.   
  

   sin A sin B A B ( )2 3 2 3 1   :  

   
C

A B C A B ( )
105

180 75 2   :  

   
A

A A A
2 5

75 75 45
3 3

 )2)  (1 (  

4.  

    AC AB BC AC2 2 2 2 2
2 2 4 4 8 8 2 2  

    AD AB BD AD2 2 2 2 2
2 3 4 9 13 13  

    

AB
sin

AC

BD
cos

AD

AB
tan

BE

2 1 2

22 2 2

3 3 13

1313

2

5

  

    sin cos tan
2 9 13 4

3 2
2 13 5

  

5.   
  

 :      

   
h

x

h
tan h x ( )

x
45 1 1  

   
h h x

h
x x

tan ( )
2 3 2 3

30 2 2
3 3

  

 )    1)  (2:  (  

    
( )

x x x ( ) x
2 63 3 6 3 3

2 1 2 3 3
9 33 3 33 3

1
3

  

6.  

    tan
800 8 2

1200 12 3
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7.   
  

           :     

   
DA

AD AB ( )
DB

2 2
1

3 5
  

   
EA

AE AC ( )
EC

3 3
2

5 8
  

    ADE ABC   A                 

:  

   

S AD AE sin A AB AC
ADE

( ) , ( )S AB AC
AB AC sin A

ABC

2 1

1 2 3

3 152 5 8

1 20 100

2

  

8.  

    x x90 180 180 2 360  

    cos cos( ) cos x cos( x) cos x cos( x)
7 7

2 2 2 2
2 2

  

 x2      :  

  

  

  

:    

    
cos x cos( x)

cos x cos( x)
2 2

1 2 1 1 2 1  

    cos( x) ( , )
7 7 7 7 7

2
2 2 2 2 2

  

9.   

          sin tan  cos cot      

          sin tan    cos  cot           

 50 40    cos cos50 40    2   .  

          :     

  

  
   cot cot50 40   tan tan50 40   sin sin50 40   cos cos50 40  
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10.   

      BAM 30   BOM 60      .  OMH :  

   
MH MH

sin MH
OM

3 3 3
60

2 3 2
  

    M  D1        D , D2 1 :     

   
R

MH MH HH MH (R )
3 3 3

2 5
2

  

       

  

  

  

11.   
  

   x x20 30 40 2 60   :  

       x2  40  60    cos x2  
1

2
  1  

   cos x2  1        
1

2
         

cos x
1

2 1
2

    .       cos( )40    

cos ( )cos60 40 .       
m

cos x2
2 3

2
 :    

   
m

m m m /
1 2 3

1 1 2 3 2 4 2 5 2 2 5
2 2

  

12.   

    
cos x

cos x
180

1 1 30 30
6

  

   
cos x180

6
             

 .    sin
1 1

2 2
.  

13.   
  

  cos / cos( / ) cos / cos cos( ) cos157 5 180 22 5 22 5 135 180 45 45  

  cos / cos( / ) cos / cos112 5 180 67 5 67 5 90 0  

       0 .   

14.   

        :  
cos x cos x cos x cox cos x

cot x
sin x sin x sin x sin x sin x

1 1 1 1
  

      x0 0
210 330     

sin x
1

   .    

         x   [ , ]0 0
210 330        sinx  

 [ , ]
1

1
2

  .  

  

:  sin x sin x max( )
sin x sin x

1 1 1 1
1 1 1 2 2

2 2
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15.  

    d : y x y x tan
1 1 1

3 1 30

3 3 3

  

       d           15.  

  

16.   

    

cos x

cos x cot x cot xsin xsin x
A A

sin x sin x ( cot x) ( cot x)( )( )
sin x sin xsin x sin x

4

4

4 4 44

2 2 2 2 2
3 1 2

3
2 24 4

1 1 3 1 1
3

  

   A
cot x ( )

4

22

16 12

3 5 5 80 5
  

17.   
  

  
cot x

cos x
cot x a2

      cos x 0 (.       ) .  

   
cot x cot x a cot x a

cos x tan x
cot x cot xcot x a cos x

2 2
12 2

1
2 2

  

   cot x tan x cot x a tan x a2 2
0  

     x      .      

     cos x 0     x    .  

18.   
  

   

sin x
tan x( )

tan x ( cos x)tan x sin x tan x( cos x)( cos x)tan x

sin x sin x (sin x )(sin x ) (sin x )(sin x ) ( sin x)( cos x )

4
4

4 44 4 4 2 24

4 2 2 2 2 2 2 2

1
1 1 1

3 2 1 2 1 2 1 1 2
  

   
tan x sin x( cos x)

tan x .tan x tan x
cos x( ( cos x))

4 2 2
4 2 6

2 2

1

1
  

19.   
  

  
cos sin

A sin ( cot ) cos ( tan ) sin ( ) cos ( )
sin cos

2 2 2 21 1 1 1  

   sin sin cos cos cos sin sin cos sin cos (sin cos ) |sin cos |2 2 2 2 22  
  

  

      :  

sin

cos

,

0

0 0
270 315

0

  

  

       |sin | | cos |   sin cos 0 :    

  

   A |sin cos | sin cos  

20.   
  

  
sin x cos x sin x cos x

A tan x cot x A tan x cot x tan x.cot x A tan x cot x
cos x sin x sin x cos x

2 2
2 22 2 2 2  

  A
sin x cos x

2 1
2  
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 :       sin x cos x (sin x cos x) sin x cos x sin x cos x
724 16 16

1 2
3 9 9 18

  

 :    A A2 1 18 32 32 2
2 2 4

7 7 7 7 7

18

  

21.   
  

  cos x tan x sin x cos x2
21 1 0      cos x 0 .  

  :    cos x tan x cos x cos x ( ) sin x cos x sin x cos x
| cos x |cos x

2
2 2

2

1 1
1 1 1 1 1 1  

   sin x cos x sin x
cos x

2 0 0
0

  

      sin x , cos x0 0    x .      

22.   

    
sin

sin (sin cos ) sin sin cos
sin cos

3
2 3 2 3 3

2
  

    
sin

sin cos tan
cos

3 3 3  

23.   

  sin x    :  

    x sin x 0    
tan x x

cos x x

     0

     0
  

    :      

    tan x cot x
1

2
2

  

    
sin xcot x ( ) sin x sin x

sin x sin x sin x

2 2 2 0

2 2 2

1 1 1 1 1 5
1 1 2 1 4 5

5 55

  

24.   

a      sin a 0  cos a 0 .  

:         

    tan a cot a
1

3
3

  

    
cos atan a ( ) cos a cos a

cos a cos a

2 2 2 0

2 2

1 1 1 1 10 9 3
1 1 1

3 9 9 10 10

  

    
sin acot a ( ) sin a sin a

sin a sin a

2 2 2 0

2 2

1 1 1 1
1 1 3 1 9 10

10 10

  

       ( , )
3 1

10 10

 .  

25.   

   sin x a:    

    sin x a a (a ) a a a a a (a ) a
sin x a a

2 2 21 1 1
2 2 2 1 2 1 2 0 1 0 1  

:    a sin x cos x1 1 0  

    sin x cos x2 5 2 5
1 0 1  


