


Expansions of �����, ���� �

To remember….. 

   Let � = ��� � + � ����,         �
� = ���� − � ���� 

                     � + �
� = � ��� �,         � − �

� = �� ���� 

         �� = ��� �� + � ��� ��,          �
�� = ��� �� – � ��� �� 

        �� + �
�� = � ��� ��  &           �� − �

�� = �� ��� �� 



Write the expansion of ���� �   in series of cosines of multiples of� 

Solution:
   Let � = ��� � + � ����,         �

� = ���� − � ���� 

                     � + �
� = � ��� �,         � − �

� = �� ���� 

         �� = ��� �� + � ��� ��,          �
�� = ��� �� – � ��� �� 

        �� + �
�� = � ��� ��  &           �� − �

�� = �� ��� �� 





• Write the expansion of sin7 � in a series of sines of multiples of �  

Solution:

 Consider   -2/0/1237 = 45 − 1
57
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   Let � = ��� � + � ����,         �
� = ���� − � ���� 

                     � + �
� = � ��� �,         � − �

� = �� ���� 

         �� = ��� �� + � ��� ��,          �
�� = ��� �� – � ��� �� 

        �� + �
�� = � ��� ��  &           �� − �

�� = �� ��� �� 





• Write the expansion of sin4 �cos5 � in a series of cosines of 
multiples of ;

Solution:
   Let � = ��� � + � ����,         �

� = ���� − � ���� 

                     � + �
� = � ��� �,         � − �

� = �� ���� 

         �� = ��� �� + � ��� ��,          �
�� = ��� �� – � ��� �� 

        �� + �
�� = � ��� ��  &           �� − �

�� = �� ��� �� 





< ���=�



Prove that ���=�  ����� = �
�� @��� A� − B��� =� + ��� B� + =����C 

Solution:

Consider  ������ = ����� � = � − �
�

=
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�
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�

B
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�
�

� + �
�
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�

B
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�
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   Let � = ��� � + � ����,         �
� = ���� − � ���� 

                     � + �
� = � ��� �,         � − �

� = �� ���� 

         �� = ��� �� + � ��� ��,          �
�� = ��� �� – � ��� �� 

        �� + �
�� = � ��� ��  &           �� − �

�� = �� ��� �� 



= � − �
�

B
�� − �

��

�

= �B − B� + B �
� − �

�B . �< − � + �
�<

= �A − ��B + �
� − B�= + �� − B �

�B + B�B − � �
� + B �

�= − � + � �
�B − �

�A

= �A − �
�A − B�= + B �

�= + �B − �
�B + =� − = �

�

= �A − �
�A − B �= − �

�= + �B − �
�B + = � − �

�

= ����� A� − B ����� =� + �� ��� B�+5 �� ����

�. E �� =���=�  ������� = �� ��� A� − B��� =� + ��� B� + =����

 ∴ ���=�  ����� = �
�� ��� A� − B��� =� + ��� B� + =����



• Prove that ���=� = �
�� ���=� − =���B� + �G����

• Write the expansion of cos4 � sin3 � in a series of sines of multiples of 

• Write the expansion of sin4 �cos5 � in a series of cosines of multiples of ;

• Prove that 

���H� = �
�=� -��� H� + H ��� A� + B� ��� =� + I< ��� B� + ��� ����3


