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Prove the following identities: 
1. 

 seccsccottan   

 cottan.. SHL  









sin

cos

cos

sin
.. SHL  





cossin

cossin
..

22 
SHL  

 cossin

1
.. SHL  

 cos

1

sin

1
.. SHL  

SHRSHL ..seccsc..    

2. 

1cossincscsec   

 cossincscsec.. SHL  




cossin
sin

1

cos

1
.. SHL  

SHRSHL ..1..   

3. 

 secsintancos   

 sintancos.. SHL  





 sin

cos

sin
cos.. SHL  





cos

sincos
..

22 
SHL  

cos

1
.. SHL  

SHRSHL ..sec..    

 

4. 

 2seccscsectancsc   

 sectancsc.. SHL  





 cos

1

cos

sin

sin

1
.. SHL  




2

22

cossin

sincos
..


SHL  

 2cossin

1
.. SHL  

 2cos

1

sin

1
.. SHL  

 2seccsc.. SHL  

 

5. 

 2222 cottancscsec   

 22 cottan.. SHR  








2

2

2

2

sin

cos

cos

sin
.. SHR  




22

44

sincos

cossin
..


SHR  




22

2222

sincos

)cos)(sincos(sin
..


SHR  




22

22

sincos

)1)(cos(sin
..


SHR  








22

2

22

2

sincos

cos

sincos

sin
.. SHR  

 22 sin

1

cos

1
.. SHR  

SHLSHR ..cscsec.. 22    

 

6. 

 2222 coscotcoscot   

 22 coscot.. SHL  




 2

2

2

cos
sin

cos
.. SHL  




2

222

sin

cossincos
..


SHL  




2

22

sin

)sin1(cos
..


SHL  




 2

2

2

cos
sin

cos
.. SHL  

SHRSHL ..coscot.. 22    

7. 

1)tan)(sectan(sec    

)tan)(sectan(sec..  SHL  

SHRSHL ..1tansec.. 22    

8. 

 22 sin211cos2   

1cos2.. 2  SHL  

1)sin1(2.. 2  SHL  

1sin22.. 2  SHL  

SHRSHL ..sin21.. 2    

9. 






2

2
22

tan1

tan1
sincos




  
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







2

2

2

2

cos

sin

cos

sin

1

1
..




SHR  









2

22

2

22

cos

sincos

cos

sincos

..




SHR  




22

22

sincos

sincos
..




SHR  

1

sincos
..

22  
SHR  

SHLSHR ..sincos.. 22    

10. 

1cot

1cot

sincos

sincos

















 

1cot

1cot
..









SHR  

1

1
..

sin
cos

sin
cos












SHR  







sin
sincos

sin
sincos

..




SHR  

SHLSHR ..
sincos

sincos
.. 









 

11. 





eccoscot

cos1

sin



 





cot

cos1

sin
.. 


SHL  









sin

cos

cos1

sin
.. 


SHL  

)cos1(sin

)cos1(cossin
..

2








SHL  

)cos1(sin

coscossin
..

22








SHL  

)cos1(sin

cos)cos(sin
..

22








SHL  

)cos1(sin

cos1
..








SHL  

sin

1
.. SHL  

SHRSHL ..csc..    

12. 

1cos2
cot1

1cot 2

2

2










 




2

2

cot1

1cot
..




SHL  









2

2

2

2

sin

cos

sin

cos

1

1
..




SHL  









2

22

2

22

sin

cossin

sin

sincos

..




SHL  




22

22

cossin

sincos
..




SHL  

1

)cos1(cos
..

22  
SHL  

 22 cos1cos.. SHL  

SHRSHL ..1cos2.. 2    

13. 

2)cot(csc
cos1

cos1










 

2)cot(csc..  SHR  

 cotcsc2cotcsc.. 22 SHR  









 sin

cos

sin

1
2

sin

cos

sin

1
..

2

2

2
SHR  




2

2

sin

cos2cos1
..


SHR  




2

2

cos1

1cos2cos
..




SHR  

)cos1)(cos1(

)cos1(
..

2








SHR  

SHLSHR ..
cos1

cos1
.. 









 

14. 






sin1

sin1
)tan(sec 2




  

2)tan(sec..  SHL  

 tansec2tansec.. 22 SHL  









 cos

sin

cos

1
2

cos

sin

cos

1
..

2

2

2
SHL  




2

2

cos

sin2sin1
..


SHL  




2

2

sin1

)sin1(
..




SHL  

)sin1)(sin1(

)sin1(
..

2








SHL  
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SHRSHL ..
sin1

sin1
.. 









 

15. 





cossin2

tan1

tan2
2




 




2tan1

tan2
..


SHL  




2sec

tan2
.. SHL  






2cos

1

cos
sin2

.. SHL  




 2cos.
cos

sin
2.. SHL  

SHRSHL ..cossin2..    

16. 









sin1

cos

cos

sin1





 









cos1

sin1
.

cos

sin1
..




SHL  

)sin1(cos

sin1
..

2








SHL  

)sin1(cos

cos
..

2






SHL  

SHRSHL ..
sin1

cos
.. 







 

17. 

 222 cscsec)cot(tan   
2)cot(tan..  SHL  

2

sin

cos

cos

sin
.. 

















SHL  

2
22

sincos

cossin
.. 







 





SHL  

2

sincos

1
.. 











SHL  

 22 sincos

1
.. SHL  

 22 sin

1

cos

1
.. SHL  

SHRSHL ..cscsec.. 22    

18. 





sectan

1sectan

1sectan





 

1sectan

1sectan
..









SHL  

1

1
..

cos
1

cos
sin

cos
1

cos
sin












SHL  

L.H.S 
sin 1cos

cos
sin 1cos

cos  









cos1sin

cos1sin
.

cos1sin

cos1sin
..








SHL  

1)cos(sin

cos)1(sin
.

1)cos(sin

cos)1(sin
..

















SHL  

1)cos(sin

cos)1(sin
..

2

22









SHL  

1cossin2cossin

cossin21sin
..

22

22









SHL  

L.H.S 
sin2  1  2sin  1  sin2

1  2sincos  1  

L.H.S  sin2  1  2sin  1  sin2
2sincos  





cossin2

sin2sin2
..

2 
SHL  





cossin2

)1(sinsin2
..


SHL  





cos

1sin
..


SHL  

L.H.S  sin
cos

 1
cos  

SHRSHL ..sectan..    

19. 

 cotcsc

1

sin

1

sin

1

cotcsc

1





 

 sin

1

cotcsc

1
.. 


SHL  





 sin

1

cotcsc

cotcsc
.

cotcsc

1
.. 






SHL  

L.H.S  csc  cot
csc2  cot2

 1
sin  





sin

1

1

cotcsc
.. 


SHL  




sin

1
cotcsc.. SHL  
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



 sin

1

sin

cos

sin

1
.. SHL  





sin

1cos1
..


SHL  





sin

cos
.. SHL  

        cot.. SHL   (1) 

Now, 

 cotcsc

1

sin

1
..


SHR  





 cotcsc

cotcsc
.

cotcsc

1

sin

1
..






SHR  





 22 cotcsc

cotcsc

sin

1
..




SHR  

1

cotcsc

sin

1
..






SHR  




cotcsc
sin

1
.. SHR  





 sin

cos

sin

1

sin

1
.. SHR  





sin

cos11
..


SHR  





sin

cos
.. SHR  

       cot.. SHR   (2) 

From (1) and (2), 

SHRSHL ....   

20. 

)cossin1)(cos(sincossin 33    

 33 cossin.. SHL  
33 )(cos)(sin..  SHL  

)cossincos)(sincos(sin.. 22  SHL  

SHRSHL ..)cossin1)(cos(sin..    

21. 

)cossin1)(cos(sincossin 222266    

 66 cossin.. SHL  
3232 )(cos)(sin..  SHL  

)cossincos)(sincos(sin.. 224422  SHL

 









































2244

2244

2222

22

cossin21cossin

1cossin2cossin

)1()cos(sin

1cossin

  

)cossincossin21)(cos(sin.. 222222  SHL

SHRSHL ..)cossin1)(cos(sin.. 2222    

22. 

 2266 cossin31cossin   

 66 cossin.. SHL  
3232 )(cos)(sin..  SHL  

)cossincos)(sincos(sin.. 224422  SHL

)cossincos.(sin1.. 2244  SHL  









































2244

2244

2222

22

cossin21cossin

1cossin2cossin

)1()cos(sin

1cossin

 

 2222 cossincossin21.. SHL  

SHRSHL ..)cossin31.. 22    

23. 




2sec2
sin1

1

sin1

1






 

 sin1

1

sin1

1
..





SHL  

)sin1)(sin1(

sin1sin1
..








SHL  

2sin1

2
..


SHL  

L.H.S  2

cos2  

2cos

1
.2.. SHL  

SHRSHL ..sec2.. 2    

24. 








2sin21

2

sincos

sincos

sincos

sincos












 









sincos

sincos

sincos

sincos
..









SHL  

)sin)(cossin(cos

)sin(cos)sin(cos
..

22








SHL  




22

2222

sincos

cossin2sincoscossin2sincos
..




SHL

 22 sinsin1

11
..




SHL  

SHRSHL ..
sin21

2
..

2






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