
Solving Trig Identities - Instructions 
 
 

For students…  see the next page for the questions. 
 
 
For teachers… 

1. Print all pages on B&W card  

(or to be more colourful, pages 3-10 on white card and pages 11-18 on a variety of 

coloured card). 

2. Cut pages 3-10 to A5, these will be the templates onto which pupils will place the 

pieces. 

3. Cut the pieces from pages 11-18, being careful not to mix any up! 

4. Match each of the puzzle pieces to the respective template. 

 



The Questions 
 

 

1. sin 𝜃 tan 𝜃 + cos 𝜃 = sec 𝜃 

2. 𝑐𝑜𝑠𝑒𝑐 𝜃 + tan 𝜃 sec 𝜃 = 𝑐𝑜𝑠𝑒𝑐𝜃 sec2 𝜃 

3. 𝑐𝑜𝑠𝑒𝑐 𝜃 − sin 𝜃 = cot 𝜃 cos 𝜃 

4. (sin 𝜃 + cos 𝜃)2 − 1 = 2 sin 𝜃 cos 𝜃 

5. (sin 𝜃 − 𝑐𝑜𝑠𝑒𝑐 𝜃)2 = sin2 𝜃 + cot2 𝜃 − 1 

6. (sec 𝜃 + tan 𝜃)(sec 𝜃 − tan 𝜃) = 1 

7. tan2 𝜃 + sin2 𝜃 = (sec 𝜃 + cos 𝜃)(sec 𝜃 − cos 𝜃) 

8. sec2 𝜃 + cot2 𝜃 = 𝑐𝑜𝑠𝑒𝑐2𝜃 + tan2 𝜃 

9. (sin 𝜃 + cos 𝜃)(1 − sin 𝜃 cos 𝜃) = sin3 𝜃 + cos3 𝜃 

10. tan4 𝜃 + tan2 𝜃 = sec4 𝜃 − sec2 𝜃 

11. cos4 𝜃 − sin4 𝜃 = cos2 𝜃 − sin2 𝜃 

12. sin 𝜃 + cos 𝜃 =
1−2 cos2 𝜃

sin 𝜃−cos 𝜃
 

13. 
sin 𝜃

1+cos 𝜃
+

1+cos 𝜃

sin 𝜃
= 2𝑐𝑜𝑠𝑒𝑐𝜃 

14. 
𝑐𝑜𝑠𝑒𝑐𝜃

cot 𝜃+tan 𝜃
= cos 𝜃 

15. 
1

1+tan2 𝜃
+

1

1+cot2 𝜃
= 1 

16. 
1−sin 𝜃

cos 𝜃
=

1

sec 𝜃+tan 𝜃
 

 
  



sin 𝜃 tan 𝜃 + cos 𝜃 = sec 𝜃 
 

 

 

 

 

 

sec 𝜃 = sec 𝜃 

𝑐𝑜𝑠𝑒𝑐 𝜃 + tan 𝜃 sec 𝜃 = 𝑐𝑜𝑠𝑒𝑐𝜃 sec2 𝜃 
 

 

 

 

 

 

 

𝑐𝑜𝑠𝑒𝑐𝜃 sec2 𝜃 = 𝑐𝑜𝑠𝑒𝑐𝜃 sec2 𝜃 
  



𝑐𝑜𝑠𝑒𝑐 𝜃 − sin 𝜃 = cot 𝜃 cos 𝜃 
 

 

 

 

 

 

 

cot 𝜃 cos 𝜃 = cot 𝜃 cos 𝜃 

(sin 𝜃 + cos 𝜃)2 − 1 = 2 sin 𝜃 cos 𝜃 
 

 

 

 

2 sin 𝜃 cos 𝜃 = 2 sin 𝜃 cos 𝜃 
  



(sin 𝜃 − 𝑐𝑜𝑠𝑒𝑐 𝜃)2 = sin2 𝜃 + cot2 𝜃 − 1 
 

 

 

 

 

sin2 𝜃 + cot2 𝜃 − 1 = sin2 𝜃 + cot2 𝜃 − 1 

(sec 𝜃 + tan 𝜃)(sec 𝜃 − tan 𝜃) = 1 
 

 

 

 

1 = 1 
  



tan2 𝜃 + sin2 𝜃 = (sec 𝜃 + cos 𝜃)(sec 𝜃 − cos 𝜃) 
 

 

 

 

 
(sec 𝜃 + cos 𝜃)(sec 𝜃 − cos 𝜃) = (sec 𝜃 + cos 𝜃)(sec 𝜃 − cos 𝜃) 

sec2 𝜃 + cot2 𝜃 = 𝑐𝑜𝑠𝑒𝑐2𝜃 + tan2 𝜃 
 

 

 

 

𝑐𝑜𝑠𝑒𝑐2𝜃 + tan2 𝜃 = 𝑐𝑜𝑠𝑒𝑐2𝜃 + tan2 𝜃 
  



(sin 𝜃 + cos 𝜃)(1 − sin 𝜃 cos 𝜃) = sin3 𝜃 + cos3 𝜃 
 

 

 

 

 

sin3 𝜃 + cos3 𝜃 = sin3 𝜃 + cos3 𝜃 

tan4 𝜃 + tan2 𝜃 = sec4 𝜃 − sec2 𝜃 
 

 

 

 

 

sec4 𝜃 − sec2 𝜃 = sec4 𝜃 − sec2 𝜃 
  



cos4 𝜃 − sin4 𝜃 = cos2 𝜃 − sin2 𝜃 
 

 

 

cos2 𝜃 − sin2 𝜃 = cos2 𝜃 − sin2 𝜃 

sin 𝜃 + cos 𝜃 =
1 − 2 cos2 𝜃

sin 𝜃 − cos 𝜃
 

 

 

 

 

 

1 − 2 cos2 𝜃

sin 𝜃 − cos 𝜃
=

1 − 2 cos2 𝜃

sin 𝜃 − cos 𝜃
 

  



sin 𝜃

1 + cos 𝜃
+

1 + cos 𝜃

sin 𝜃
= 2𝑐𝑜𝑠𝑒𝑐𝜃 

 

 

 

 

 

 

 

2𝑐𝑜𝑠𝑒𝑐𝜃 = 2𝑐𝑜𝑠𝑒𝑐𝜃 

𝑐𝑜𝑠𝑒𝑐𝜃

cot 𝜃 + tan 𝜃
= cos 𝜃 

 

 

 

 

 

 

 

 

 

cos 𝜃 = cos 𝜃 



  



1

1 + tan2 𝜃
+

1

1 + cot2 𝜃
= 1 

 

 

 

 

1 = 1 

1 − sin 𝜃

cos 𝜃
=

1

sec 𝜃 + tan 𝜃
 

 

 

 

 

 

 

 

1

sec 𝜃 + tan 𝜃
=

1

sec 𝜃 + tan 𝜃
 

 
  



sin 𝜃 tan 𝜃 + cos 𝜃 = sec 𝜃 
 





seccos

cos

sin 2

=+
 









sec

cos

cos

cos

sin 22
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
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
sec

cos

cossin 22

=
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


sec
cos

1
=

 

 

sec 𝜃 = sec 𝜃 

𝑐𝑜𝑠𝑒𝑐 𝜃 + tan 𝜃 sec 𝜃 = 𝑐𝑜𝑠𝑒𝑐𝜃 sec2 𝜃 
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2

2
seccos
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sin
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1
ec=+

 








 2

2

2

2

2

seccos
cossin

sin

cossin

cos
ec=+
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+
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2
seccos

cossin

1
ec=
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

2

2
seccos

cos

1

sin

1
ec=

 

 

𝑐𝑜𝑠𝑒𝑐𝜃 sec2 𝜃 = 𝑐𝑜𝑠𝑒𝑐𝜃 sec2 𝜃 
  



𝑐𝑜𝑠𝑒𝑐 𝜃 − sin 𝜃 = cot 𝜃 cos 𝜃 
 




coscotsin
sin

1
=−

 







coscot

sin

sin

sin
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

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sin
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
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sin
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=
 





coscotcos

sin
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=

 

 

cot 𝜃 cos 𝜃 = cot 𝜃 cos 𝜃 

(sin 𝜃 + cos 𝜃)2 − 1 = 2 sin 𝜃 cos 𝜃 
 

 cossin21coscossin2sin 22 =−++  

 cossin21cossin21 =−+  

 

2 sin 𝜃 cos 𝜃 = 2 sin 𝜃 cos 𝜃 
  



(sin 𝜃 − 𝑐𝑜𝑠𝑒𝑐 𝜃)2 = sin2 𝜃 + cot2 𝜃 − 1 
 

1cotsincoscossin2sin 2222 −+=+−  ecec  

1cotsincos2sin 2222 −+=+−  ec  

1cotsincot12sin 2222 −+=++−   

 

sin2 𝜃 + cot2 𝜃 − 1 = sin2 𝜃 + cot2 𝜃 − 1 

(sec 𝜃 + tan 𝜃)(sec 𝜃 − tan 𝜃) = 1 
 

1tansec 22 =−   

1tantan1 22 =−+   

 

1 = 1 
  



tan2 𝜃 + sin2 𝜃 = (sec 𝜃 + cos 𝜃)(sec 𝜃 − cos 𝜃) 
 

)cos)(seccos(secsintan 22  −+=+  

)cos)(seccos(seccos1tan 22  −+=−+  

)cos)(seccos(seccossec 22  −+=−  

 
(sec 𝜃 + cos 𝜃)(sec 𝜃 − cos 𝜃) = (sec 𝜃 + cos 𝜃)(sec 𝜃 − cos 𝜃) 

sec2 𝜃 + cot2 𝜃 = 𝑐𝑜𝑠𝑒𝑐2𝜃 + tan2 𝜃 
 

 2222 tancoscottan1 +=++ ec  

 2222 tancos1costan1 +=−++ ecec  

 

𝑐𝑜𝑠𝑒𝑐2𝜃 + tan2 𝜃 = 𝑐𝑜𝑠𝑒𝑐2𝜃 + tan2 𝜃 
  



(sin 𝜃 + cos 𝜃)(1 − sin 𝜃 cos 𝜃) = sin3 𝜃 + cos3 𝜃 
 

 3322 cossincossincoscossinsin +=−+−  

 3322 cossin)sin1(sincoscos)cos1(sin +=−−+−−  

 3333 cossinsinsincoscoscossin +=+−++−  

 

sin3 𝜃 + cos3 𝜃 = sin3 𝜃 + cos3 𝜃 

tan4 𝜃 + tan2 𝜃 = sec4 𝜃 − sec2 𝜃 
 

 2422 secsec)1(tantan −=+  

 2422 secsec)1)(tan1(sec −=+−  

 242 secsec)1(secsec −=−  

 

sec4 𝜃 − sec2 𝜃 = sec4 𝜃 − sec2 𝜃 
  



cos4 𝜃 − sin4 𝜃 = cos2 𝜃 − sin2 𝜃 
 

 222222 sincos)sin)(cossin(cos −=+−  

 

cos2 𝜃 − sin2 𝜃 = cos2 𝜃 − sin2 𝜃 

sin 𝜃 + cos 𝜃 =
1 − 2 cos2 𝜃

sin 𝜃 − cos 𝜃
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1 − 2 cos2 𝜃

sin 𝜃 − cos 𝜃
=

1 − 2 cos2 𝜃

sin 𝜃 − cos 𝜃
 

  



sin 𝜃

1 + cos 𝜃
+

1 + cos 𝜃

sin 𝜃
= 2𝑐𝑜𝑠𝑒𝑐𝜃 
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2𝑐𝑜𝑠𝑒𝑐𝜃 = 2𝑐𝑜𝑠𝑒𝑐𝜃 

𝑐𝑜𝑠𝑒𝑐𝜃

cot 𝜃 + tan 𝜃
= cos 𝜃 

 




cos
tancot

1

sin

1
=

+
 




cos
tansincotsin

1
=

+
 








cos
1

cos
sin

sin
cossin 2

=
+  







cos
cos

1

cos
sin 2

=
+  








cos
1

cos
sin

cos
cos 22

=
+  





cos

1

cos
cossin 22

=
+  





cos

cossin

cos
22

=
+

 

 

cos 𝜃 = cos 𝜃 
  



1

1 + tan2 𝜃
+

1

1 + cot2 𝜃
= 1 

 

1
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1sincos 22 =+   

 

1 = 1 

1 − sin 𝜃

cos 𝜃
=

1

sec 𝜃 + tan 𝜃
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1

sec 𝜃 + tan 𝜃
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sec 𝜃 + tan 𝜃
 

 
 


