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Problem Solving Using Rates and Proportions
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Scale Drawing and Models
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ájƒÄªdG Ö°ùædG ΩGóîà°SÉH πFÉ°ùªdG πM
Problem Solving Using Percents
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 7-9ájójGõàdG ájƒÄªdG áÑ°ùædG
Percent Increase
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(7-9) πFÉ°ùªdG πëd ó°TôªdG
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?�Q4R� ��?&(/ ��� ;� 0���)* MkLk� �? X[U�� �(G  �O�)&�� T��Q���

:H���
gX[UQ� 5)�Z��� 5����� − %#$$i × �Q4R� &(��� = ����� &(/

  ���� <�= 5)�Z��� C���� V ��1  g$L#lu − #L$$i × �Q4R� &(��� =  
+5)&J;   

+5�*�(� C'��  g$L#lu − #i T = MkLk�  
+j&I�  g$LN�ui T = MkLk�  

 T =  $LN�u ÷  MkLk�
$LN�u <Q; ���&M�� X�"�

�kLkMu�# = T 
+� 0���)* �kLk�$ �? �Q4R� &(���

H�� �% V��1
 ,%tLu X[U�� 5��B bB�� �K= +� 0���)* lMkLkM$ �? X[U�� �(G ��Q� ��)	3Q� &(/  t

?�Q4R� ]&(/ ���

76��{��� ��
 ?%J5 9� CZ�� ��I �� %m5 VWi ��% �$-( �0�N ����< a-c0� �b�0�  #

 h8W>�� a-c0� ^ ��2 9� ,���G$&� ��8�( ���B %TL5 �&� h8W>�� a-c0� �b�0�  l
?�N�-$&� ��8�( ���B %TL5 �&�

 :����$�� �#�M�� �(�n$�( T55 ��< T.5 �( �N�-$&� ��8�0�� ���-�� h^� ���2  t
!%.5 9P T.5 ��< T55 �( ?���G&� ��8�0�� ���-��

! q�� ?6�>M �XP �P ,%.5 9P T55 ��< T.5 �( �N�-$&� ��8�0�� ���-�� F<  

 
πg?º∏©J

 � q0�  ,V�����  ��>B�  �(  �13  9�
 V	B`� e�#�� ?3 �0&3 f�-�� e�n$��
 �7��+ �(� !Soccer 38D F��W#�
 �( �� �(0�� �i�� �( ?c�� �3+
 e�#�� ?3� �7��+ � q0�$� ,'
+�i
!American Football ���3�(E�
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�6M���� &�I3'��� H����� H1
 *;Z� O��$A0�� �3 �&� � *Z�)n� %T5 �&� �W>� H8D 9P� ,+8PG�� ���� �>( 9� �&�0
 �0�� :�"���� &�I3'��  #
 �b<  !VWn�� �( ���8-��  �&� �&�0
 �W>� H8D 9��$��%� ,�8�DE� �XP 9� O����0��  �&� %L l+�N VWi ��

?�Z�� � *�D �	�M�� H8D ����� O����$�� Qd� ,� *+�-�� TL @&�0% � *+8P� O$��
!9#�$0�� @&�0�� �&� � *0Wi %L Xid� a�b ��% VR ,� *0Wi %T5 Xid� g%i  

!9#�$0�� @&�0�� �&� � *0Wi %T5 Xid� a�b ��% VR ,� *0Wi %L Xid� xCv  
!� *0Wi %TL Xid� g�
i  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

 O�q�
�2  �&�  %45  l+�N  _�)n$�  ����(  � *+�-��  45  @&�0%  O�q�
�2  �&�  %.L  l+�N  _�)n�  �P  :H4��'��  l
!6 g7� ?� *+�-�� .L  @&�0%

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

 ?�Z)� �#�I Q� !O�Z�)n$�� �( �$-( �D ����U xTv h�1( 9� �0	$(�n$D� ��$&�� ��$#�M�� ��% F+�N :5QA���  t
?�b�0��

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

 ��� ��� �B�� �a�&I �&� � *0Wi %TL  �&� �W>� �M#�� �( �*B�+� �$��� F;�U� �28� h8#�  :H4��'��  m
:�
�d� ,+�-�� 5KJL5 �2�8�� �(�0�� S#�� �D F�3 �b< !�( �n� ��< �	��	$� F#� ��(�( S�N� T5

?��MN T. �0R F8c�D V3 ?�MN T5 �0R F8c�D V3 g % i  
! q�� ?�	�$A$D 9$�� �M#�� ��� V3 g^i  

 !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
 !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

H��q� H1 .��A���p/=
!F0-�� �� {>%� •

!�0��N VrB •
! *̂ ��
 �0�� •

!�#�� �� •

!���c� �#�M% �0�� •
!9#M-o� �c)$��  e�n$D� •

!�]�B��%  *;�1� VD+� •
!F�%� ��d�( �2 •
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 9-9ájƒÄªdG áÑ°ùædG ô«¨J ≈∏Y äÉ≤«Ñ£J
Applications of Percent Change

 V&�$�  H8D  F���  ,�)&$n(  +8M  9�  ��8�0��  ���-��  �(  �&(���  �#�  T���� 5Q4 ▶ 
▶ !�	��#��M�� �	�(�� ��8�0�� :�-�� e��n$D� ��)�3

8JI'/�5)�Z��� C���� ��*
?��? <�= bQ4� 8��

 ?���$D� a-c0� �	-( Q� 9� !����$�� sN�80�� �N�B
?��&ME� ��0c��

 �	&3  O�P8�0��  +��D�  O�P8�(  �>(  ��+  #
 ���-%  � *Z�)n�  �0�  ?���G��  ��%  VR  ,%L5  ���-%

!���0�� �D �&� %L5
 VD8( i� 9�� ,%L5 ���-% l+��D� �$( _)i  l

!%L5 +��DE� ?���G� C8D�>�� �&� ?)�� �$0�� :2�M �i�� _�)n$��
 ���-% �Z)nB� '&0� O���D �c� ,�0��� ���D �&� ?���� %.L �&� ���i �W>�  t

!%.5
 h�0�E� ����� F83;0�� ��� �*���2� ,%L5���-% �	��0�� O�3A�� t�2< �Z)i  m

!%T55 ���-%
XQ(�5)�Z��� 5����� &�e� <Q; .�6��M�

!�N�-$&� ��8�0�� ���-��� ���G$&� ��8�0�� ���-�� �(� ��< F8c&	$�0�� =�$>� �( ?���
g#i V�W�

 ���3��� 5�&J�� ]S? b��� X� ,%#u 5���G �?��(/% ��&�M�� .��&F `�1= b(��  
 �?&(/ ��� :&�S'� �0��� 5�&J�� ]S? �� .�3����� `�1= ���'/ XI� +%#u aQ�) � 0�[d

?:*�)	�� %#u ��� H�" � 0���)* #�k
:H���

+g%#u + %#$$i × �Q4R� &(��� = :*�)	�� �(G :&�S'�� ���
 l$uLNu =  #L#u ×  #�k 

+g%#u − %#$$i × :*�)	�� �(G &(��� = X[U�� �(G :&�S'�� ���
  #�mLk�lu =  $LNu ×  l$uLNu

+���&�S'� �0��� �0�)&6� � 0���)* #�mLk�$ 53����� ���'/

XQ('� \�/
█  ��8�0�� ���-�� e��n$D�

!�	#��M�� �N�-$��� ���G$&�

.����U'/f� ��
 ��8�0��  ���-��  �Y�  e�n$��
 �� U8�P �-� �M+8��� h�0�� 9�

!V	DE� �D ��)�+�

5�/�/R� .��QM[q�
◀ ��8�0�� :�-�� �(�

Combining Percents
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 x�B�B�  4v  %/5  ����  H8D
 �)&c� �0�N �( ,�B�B� L ��� �(
 ��%  VWn��  ��I  �b<  �(�n��

!���7U�

H��    :&I�
H�����   :��3�

gli V�W�
 ����  ,5��U��  &��B  ����=  \�-)  � 0���)*  tu  �1����  �����  ��  ^��"  ��AZ'/�  8QI)
 �� :&�S'�� &(/ ���" +��;��/% VDd ��AZ'/f� <Q; � 06��� � 0�[d %l$ �&; E��?

:5���'�� .f����
 +5��d &��B %#$ 5��O= H�" � 0�[d %l$  g % i

:H���
g%l$ − %#$$i × �Q4R� &(��� = %l$ X[d �(G 53QI'��

lN = $LN$ × tu =  

g%#$ + %#$$i × X[U�� �(G &(��� = %#$ 5��O= �(G 53QI'��
t$LN = #L# × lN =   

 +5��U�� &��B :*�)� %#$ 5��O= �(G � 0�[d %l$ HW���G�
+5��U�� &��B :*�)� %#$ 8O% 0f�%  tNLu$ = #L# × tu  

+%l$ � 0�[d H�;� X�  t$LN$ =$LN$ × tNLu$  
+� 0���)* t$LN$$ �?� ��'����� �� :�1�� 53QI�� �% �1DB

+5��U�� &��B &�B�B* u 5��O= H�" � 0�[d %l$ g^i
:H���

+%l$ � 0�[d H�;� 0f�%  lN = $LN$ × tu  
+5��U�� &��B &�B�B* u 8O% X�  tt = u + lN  

+5��U�� &��B &�B�B* u 5��O= �(G � 0�[d %l$ HW���G�  
+5��U�� &��B &�B�B* u 8O% 0f�%  m$ = u + tu  

 +%l$ � 0�[d H�;� X�  tl = $LN$ × m$  
 �K= � 0���)* tl 53QI��� ,5��U�� &��B 5��O= H�" X[U�� 7��M� X� �K= � 0���)* tt 53QI��

+5��U�� &��B 5��O= �(G X[U�� 7�|I
H�� �% V��1

 �M�c% &�F :����� �I�� ,� 0���)* lu ��'��" ,�G&�� :����� ����) &�F �� </�� ��*  #
 :����� b��4% :��&��� .�
�* ��3UB� ��� ,����) :����� �; %l$ :*�)� ��G ���
 :����� 5��" </�� ����/ XI� ,�M�c% &�F :����� �� %l$ �G &e4% &��'�/ &�F

 ?&��'�/ &�F
 ����=  \�-)� ,� 0���)*  ##Lu$$ 5�6�/�� 5Q31 ��-�� :�1����  :&�S'��  &(/ aQG  l

::&�S'�� &(/ ��� ,� 0�[d %l$ 7��M� �X� �K= +5��U�� &��B
?5��d &��B %l$ 5��O= H�" g % i  

 ?5��d &��B &�B�B* #$ 5��O= H�" g^i  
 �XP� �N�-$�� �� ���G$�� ���B �( H�� F� ��< �
�2 9� �Bd� ,�#B �� �9� ��� �b<

!9&ME� ����� ��< �8
�� 9��$��
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 �#%���� �( F�%� ��d�( �2
 ���G$&� ��8�0�� ���-�� ����U

 ��8�( ���B wc�� 9$��
!�N�-$&�

 %45 :����� �WN�-� �b< , *;1(
 �0� ,� *+�-�� I5 ��< +�-�� T55 �(
 ?���� %II .

m  ��< =�$>� ����
!�%���� �P�8$�( ��< �
� 9c�

H��   :&I�
H�����   :��3�

gti V�W�
 ���G ��� �K= +b-� ��'�/ �; %m b["��� ��B% ��[� j�G�% �; ���G �� �1��
 5)�Z���  5�����  ���  ?H4R�  ��  bB��  XI�  ,� 0���)*  l tlu  <�=  �6B  ��[���  j�G�%

?>�Q; bB�� �� <�= j�G�R� *�(� �I� 5G�QM���
:H���

+ 56G���� 5��6�� �
��� ,56G���� ��'��" �� %kM <�= H[� ��� %m j�G�R� b["��� �K=
+5�*�(� C'��    l tlu =  T$LkM

+$LkM <Q; ���&M�� X�"�    l tlu
$LkM$=  T

+� 0���)* lml#LN�u bB�� 56G���� 5��6��   lml#LN�u =  T
 +� 0���)*  kMLN�u  =  l tlu  −  lml#LN�u  ���6�G  j�G�R�  b["���

 ,7G����  �?��'��  <�=  j�G�R�  :*�;h  5G�QM���  �)�	'Q�  5)�Z���  5�����  *�A)h
+kMLN�u  ��I'�  ltlu  ��  5)�Z���  5�����  �
�%

+5�*�(� C'��   kMLN�u =  T × ltlu
+ltlu <Q; ���&M�� X�"�   kMLN�u

l tlu  =  T
$L$ml =  T

+5)�Z� 5��B <�= �&J(�� &�I�� V ��1   %m #
u =  $L$ml

+7G���� �?��'�� <�= j�G�R� :*�;h :*�)� %m #
u <�= ��'�� \�/ � 0K=

+{'G�
= �� 76��
 <�=  *�('/  H��  ,%m #

u   5���G  .*��  �K=  +� 0���)*  l tlu  <�=  j�G�R�  b-3UB�
?� 0���)* lml#LN�u

+$L$ml <�= %m T
L  V�1   k�LMu = $L$ml × l tlu

 � 06�"* ��� X"&�� ,C)&6'��� .D)��'�� C��G  lmllLMu = l tlu + k�LMu
+lml#LN�u <�= ��I) �� ^&"% >�I��

H�� �% V��1
 5����� ��� ,� 0���)* # mu$ <�= H['� �O���� ��(�� �; %lu \�B .�63B .*�� �K=  t

?7G���� �?��'�� <�= *�(� \�B .�63B H(A� �'�� �"��'Q� 5)�Z���

76��{��� ��
!��B��( ���� ��0��� ��< �cA�� 9� �-&�0�� ��&��� �b�0� 67�  #

?�b�0�� ?���G$&� %45 9Y&� �N�-$&� %45 �P  l

 %u$
X[d

 %u$ <Q; H[1�
 ��; ���O= X[d

�����

162



�6M���� &�I3'��� H����� H1
 � *+�-�� ..L �( %./ VWn% p��� �XP �10$�� ,��2��D �3� :��c( �2� 9� � *7� VD�
 �
� :�O�)� &�I3�  #
 �0�N :$c0�� �M� F� VD��� �Z�E� F8c�D �P !� *>%+ %T5 Xid� :$c0�� F� � *0&� ,F��&��� �2� ��< �&2+ �0R

?VWn�� �M% e8#� VR 6%�� s�Z� �� ,6%�� �0�N s�Z�� �8�� VR VWn��
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

 VR �(� ,?�2�� ?( �	&3 O�Z�)n$�� �0
 �� ����$$( �#�M% O�Z�)n$�� C��2 ,���%G&� �Z�E� 8P �( :H4��'��  l
!�� ?9��	-�� �01�� C��2

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

?p�)nB^� ��N �	��2 ��< O����0�� ���� ?���� ���B Q� !+�-�� J 555 ��< �W$� %.5 ���-% O����0�� �Z)nB�  t
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

H��q� H1 .��A���p/=
!F0-�� �� {>%� •

!�0��N VrB •
! *̂ ��
 �0�� •

!�#�� �� •

!���c� �#�M% �0�� •
!9#M-o� �c)$��  e�n$D� •

!�]�B��%  *;�1� VD+� •
!F�%� ��d�( �2 •
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á©°SÉàdG IóMƒdG QÉÑàNG

 ��$N�M�� �*-0R +�-�� .K4 @&�( ���� ,O�N�M% L �� �*-0R �B�B� I @&�( ��� F� 678$� 3�X$�� s���c$� �]�B��% � *0D+ �-M�   #
!'�)B h��0�� �0	�

?{&10�� �;7� �( �&7 �3 h8I �0� ,VD /4 {&10�� F�>(� ,m:4:L 9P {&1( �;7� h�8I� ���B �B�3 �b<    l

 '-0R � *(�
 T/5 FG� i� C8�B� e� ,+�-�� 5KJL5 '-0R � *(�
 T.L FG� F�-D� F8��( C8�B� ��� :�Z�� �0	��    t
!a$%�
< �>M �( �#>$&� ?�28�� O^��( F�� ?+�-�� 5K�55

 ��)�+� F8c�� !�*��#� O�$0�$-D ��0i� ��$( ��$>0�� ��7���� j)�� �2� 9� �&D ?3 :�^ h8I FD8$( @&%    m
 F� :�� Vc�� ,VD TIL 8P �MD8$0�� �&20�� 9� :��I h8I FD8$( F�3 �b< !O�$0�$-D ��0i� +�$(� �R;R �&���
 �Z)n-0�� �&��� ��)�+�� '�8I ��% ���-�� F8c�� ,:�&�� �MD8$0�� �&20�� 9� :��I ��M$�� �$2 �&��� ��)�+� F8c�

?�&��� ��)�+�� H$>0�� :�;�� h8I ��% �	�)B ���-�� 9P

!92�0�� �0�&� � *���B �8B q83 �(�1�� sW�� 9� �*���I .L ,�%���� sW�� 9� �*���I TL ,f����� sW�� 9� C;I T5 }�-P    u
?f����� sW�� C;I �( Q��-�� ��Z�E ��8�0�� ���-�� �(  

?�%���� sW�� C;I �( Q��-�� ��Z�E ��8�0�� ���-�� �(  
?�(�1�� sW�� C;I �( Q��-�� ��Z�E ��8�0�� ���-�� �(  

 O;�G-$�� ��-R� �	�7� '-c0� _�)n$&� ��8�( ���B �3� 9P �0� ;%I5 ���-% �&0��� �D �� ?���� +��Dd% �$( ����    M
?�&0��� �D �( �N� ��% '���$-( ���� F� F�� �(

 �3 F�3 �b< !F8P��� �( � *(�
 TL� ��+�2 ?�D 4L5 �	&3 �	$�
� 9� ����-� �N� !�M&D� �B�c�( t8&D �&3�    �
 ��
8��% �B+�#( F8P��� �( �	�&� �&W2 9$�� O���&� ��8�0�� ���-�� �0� ,��+�2 O��D � �	�M�� �P��� �( e�


?�	&3

 ��� �M� {�>% %m55 ���-% H+�W0�� �2� 9� ��WnA�� p�#�� �&� O��&M�� O��� ,.5TT� .55/ 9(�� ��%  N
?.55/ e�� 9� ��WnA�� p�#�� O��&I ��� F�3 V3 !:&I T5 555 ��< O��&M��

 9% �M�n�� ��%+E� ;97�0�� e���� 9� '�&� �B�3 �0( 13� %.55 9P 92�%+� ?����$�� O�+����� ��% j� }�-P �P  k
!97�0�� e���� �� %.55 ���-% O���
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� $% �
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�)�*+�' �,- .�*� �/#�' 0"� �����' ) 1/2 ���3 �� .�*� �/#�' $4 �����' ) 1/2
█ ��,&
��&� �,&��� 5�% 6� 0"� 7�8 ���#� !% (9�&�'
█ �:; × � = � ×  6<4 :;

�  = � 6� '>� �,
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