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Some Harder trigonometry problems 

 

1. Let  tan x tan 2x + tan 2x tan 3x +⋯ .+ tan 6x tan 7x = 10 , find the value of 
�����
��� �  . 

 

2. Let  tan 2x = ��√����
�����  , and assume  0 < t < �

√�	.  Find  sin x . 

 

3. Compute sin �
� sin

��
� sin ��

�  . 

 

4.  (a) By using induction on 2�x� + y�! ≥ �x��� + y���!�x + y!		, where x, y ≥ 0 . 

  prove the Power Mean inequality:  
�#$%#

� ≥ &�$%� '
�

. 

 (b) Prove that  
�

�#() ≤ sin��	x + cos��	x	 ≤ 1, ∀x ∈ 0 . 

 

5. If   
�

����1$2! =
%

����1$3! =
4

����1$5! , find the value of :  

 E = &�$%��%' sin
�	�α − β! + &%$4%�4' sin

�	�β − γ! + &4$�4��' sin
�	�γ − α!				 

   

6. Let   ; cos x − cos y = a
cos 3x − cos 3y = b= 

 Find the value of 

 E = cos 2x + cos 2y + 2 cos x cos y 

 

7. Let   T� = sin�	x + cos�	x 

 Prove that   6T�? − 15TA + 10TB = 1 . 

 

8. Let  �1 − k!tan� 	&��' = �1 + k!tan� 	&D�' , find the value of 

 E = k� + �1 + k cos a!�1 − k cos b! . 

 

9. Compute : sec� 	�� + sec� 	��� + sec� 	���  . 

 

10. Find the sum of the series: 

 S = 1 + 2 cos x + 2 cos 2x + 2cos3x + ⋯+ 2 cos nx 


