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��p	�o�2�)B	, #��/&)�t&)(5:;&)#%�=&)�t&)(5#%p	��y	, .%.i�/!b�

:;��,3�?("��w z x<�
-
:���1

$��?p	��x5�

q�p	� �b�
a:

,2>2>2��./� �b, #%�=&)�t&)(5#%p	��y	, .%.W��:'�=! 2),
m:

:�,2!�!r&)(5#�p	�sy	, .%.W��|	1���z
g:

1��",����%#/,�#%�/&)�	,�.�>2&)�	!�#=, ��#���:'�=! 2),w � > B��7�b� ��#����A��:U9	� �"�)!r���'�7z
x:

y	, .%.i9	&�!��%#��/&)�A���A:�� #=� �"!r��:���v
f(I,x):

:�,21��	� #%�=>s("&)�b>2�3���'�5,)!r,s�	&)��.%���	�2, �<(7B��	> #��/&)�t&)(<x ,��	@ow�z
y(x):

&)B�#%9�B�#i�	&).%#/,)1��3��¡'�5,)!r,s�	&)��.%���	�2, �<(7B��	> #��/&)�t&)(<#%p	�s9	&�!���#%�=&)�Ax5v

��p	�o&)y)¢��2>�#%�%�	�o&)(5#%p��=!<./,�yA�/!<#=&A@�� #/� ��:'���	�s#%p	�s�	&)��.��%�	�2,��5(7B��	>�#%�=&)�A("��w z x<�5,��	@o$u��x5�<, �	@o#/&
@�� �7���	�3,s.��%�	�2, ���/���2@o:;&�@�� ./v
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Procedure:

��p	��x5� � 9	&�!R�%#%�=&)�t!�p	&)B�./@oy	�o!b� #�,�#�, y	&)B�#��):':~(��"&): #%p	�sy	&)#�#/&): &)(5#%p	�o� ./�2>�#%�"&):;,21��	� #=v

� �2,2!�B��b�s#�p	�s�", �	1��3&)(5�	, ���/, #��/&)�t&)(<#%p	�s�b�2!��/!R#/, �	>2�o&)(5#%p	��9�p	&)#/&
-
�"�2!��=!�#/&)�r,2!<#�p	�sy	, .%.��7!r!Rp	,2@�&)q

>2&)�	� �"!	(7�b&):~�	&)�	�s#=&A, .%.W&)(5#%p	���"�2!��=!�#/&)�r!�B��7(b,2>2�2vo�'!����	10#%p��=!r@�, #=,2z�@�� #/���7:'���	�3,3!�B���#/, y�.=�
�"�2!��=!�#/&)��� #/&oB	!b�s���t!b� ���/�2!<q{�%#�pA#%p	�s9�p	&)#=&o�"�2!R�/!�#=&)�+,2!r!Rp	&)q��A���AlJ�/1�B��b�nm)vo�{./!b&A@�� #=� �7:U�%�	�s��(
¡��sm	�)¡ �/!<#=&�&op��/1�pA#=&A, 9�9�.%${#/&o#�p��/!r>��%�">�B��%#/vo�'&)#/�)� #%p	��9�p	&)#/&

-resistor
9	&)q����+@)�/!�!��%9	, #��/&)�A�=!

�", #=�2@A, #�
�� � :� v

� &)�	�s#%pD�sy	, .%.W&)�	� �5#�p	�3� ��#��%�"���", �	1��o�7!�p	,2@�&)q{�%�	1-(7�"&): �	&)�	�s#=&o#%p	�3� ��#��%�b�s9�p	&)#/&
-
�"�2!��=!�#/&)�

!�B��7(b,2>2�2��v��?�)>2&)�"@o#�p	�s�	&).%#=,21��3&)B�#�9�B�#�${�	� �"!�B	!	y	, .%.i9	&�!��%#��/&)�Ax<v��D./&)#i#%p	�3@�, #=,3, �	@o(��%�	@o#%p	�
!�./&)9	�3&)(<#%p	�o> B��7�	�3,�#�x<� � v

�o&A@���#/� ��:'���	�s("���/z x<�7z)#=, |	�s("&)�b>2�s�b�2,2@)�%�	1�!r��:;, |	�3!�B��b�s#/&A>2&)���	� �7#W1��", : #/&o�'� q{#/&)�	�5&)�	���5#%p	�
� ��#%���"�sxn�b, �	1��3, �	@o(��"&): � v � � #=&���v � � (b&)�5#%p	�o> B��7�b� ��#��=v��D./&)#�#�p	�s(7B��	>�#%�/&)�A(b���=z x5�<,2!r,��)8
plot.

�W�%�	�2,��7�/�2�s#%p	�3!R$u!�#=� :\�)�)B	, #%�=&)�t, #�x<� � , �	@ow ��w�&oq{p	� �b�sw &o�/!<#�p	�3> B����"� ��#i#%p	, #i�"� �	@�� �b!r��� �b&o�	� #
("&)�">)�3, #ix5� � vow��t&)#%p	���5q'&)�"@�!bz)(b��w &�z � �7��:�1 , �	@A��x<� � , �	@ow ��w &��F�/!�, �t�2�)B��%.��%y����%B�:~9	&)����#�&)(<#%p	�
system.

�?� 9	�), #�#�p	�3, y	&)�	�3!R#/� 9A(b&)�5x<��x
top

, �	@ox<��x
bottom
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top

�/!	#%p	�s9	&�!���#%�=&)�t, #�q{p��/> pA#�p	�
photo-
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bottom
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@�� #/� ��:'���	�s#%p	��#%�",��	!�("� �<(7B��	> #��/&)�t&)(<#%p	�3!�$�!�#=� :\, �	@o(��%�	@o#�p	�s9	&)./�)!r&)(5#�p	�3!�$�!�#/� :;v C�|	� #/> pA#�p	�
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