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 BDC/E�F*G*C/HJIKC/L M/NPORQ SUTVI/W*ORC/E�C/X*NPI/Y*TVI/TVL I/Y*TVHJT6E�NPORIKG*HJIKZ*I/NPC/ORQ IKSUT6H\[]T6OR^UIC/L C/NPORT6HJT6NPORQ _a`UbdcDegfhT6L NPEVCiG*HJIiORC/E�Q E�NPj/X*SUQ Ilkmbdcon

Ωp F*G*CiW*T6Y*CiE�C/OSUT6X*C6SUNPI/Y*I p W*T6OqHJC/Q TrY*IlSts*I/fuCwv p IlG*HxY*ClY*T6Q E�W*T*E�E�y fuC/Q E�ORI/HJI/Q E�F*G*C[]C/SUs*I/HzTKStQ ORSUG"Q NPTKC/L M/NPORQ SUT-{}|"TKW*ORQ HJC/Q ORTKORI/HJI/L p C/X*SUT*X*N�ORI/~RE�C�I�ORC/E�Q E�NPj/X*SUQ Ik!�Jc��-n
Ω
C p X*TdE�C/�"G*X*Y*T�ORI/HJI/L p NPC/HJ~RE�C�G*HJI�T6G*NPORI�Z*I/NPC/ORQ I�SUT6H�[]T6OR^UIC/L C/NPORT6HJT6NPORQ _�`U�rc��6e�fhT6L NPE�CwG*HJIwORC/E�Q E�NPj/X*SUQ I}k!�Kc�n

Ω
{��'T6H�Z*I/E�CX*C/E�E�I/E�Q X"[]T6ORHJI/^U�6C6E p []I6^UIJT�F*G*CJE�CJW*C/Y*C�{

 ���
 
�'T6H�I�Sts*I/fuC�v�SUT6X*C6SUNPI/X*Y*T�T�W*T*X*NPT���I/T�W*T*X*NPT��6��Y*C/NPC/ORHJQ X*C�F*G*I/LMJT�fuI/L T6O�Y*IJSUT6ORORC6X*NPCJC/L M/NPORQ StIJF*G*CJW*I/E�E�IJI/NPORI/fuM/E�Y*IJORC/E�Q E�NPj/X*SUQ I�km�h{� �

 
�'T6H�I�Sts*I/fuC�v�SUT6X*C6SUNPI/X*Y*T�T�W*T*X*NPT���I/T�W*T*X*NPT�� p Y*C/NPC/ORHJQ X*C�F*G*I/LMJIJSUT6ORORC/X*NPCJC/L M/NPORQ SUIJF*G*CJW*I6E�E�IJI/NPORI/fuM/E�Y*IJORC/E�Q E�NPj/X*SUQ Iqk!bh{� �

 � Q X*Y*I�SUT6H�I�SUs*I/fuCqvVSUT6X*C6StNPI/X*Y*T�T�W*T*X*NPT��KI/T�W*T*X*NPT�� p Y*C/NPC/ORHJQ X*CF*G*I/L6MJIJW*T6NPj/X*SUQ IJC/L M/NPORQ SUIJY*Q E�E�Q W*I/Y*IJX*IJORC/E�Q E�NPj/X*SUQ Iqk!�h{
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 BmE¡ K¢¤£6¥�¦*£9 K§*¥U¦�Y*T6E9ORI/Q T6E�SU¨6E�HJQ SUT6E9E�©/TqW*ORT6Y"G*_�Q Y*T6E9X"I�I/L NPI�I/NPHJT6E�[]C/ORI�C�SUI/HJQ X*s*I/HªC/HªY*Q ORC/^U©/Tq«�E�G*W*C/OR[]y SUQ C�Y*I�NPC/ORO�ISUT6H\fuC/L T*SUQ Y*I/Y*C/E�HJG*Q NPTVI/L NPI/E6{@BDNPC/HJW*TVY*CKfuQ Y*IKY*CKG*H� K¢¤£6¥�¦� K§*¥U¦KMKY*CK� p¬*®°¯U¬*± ² E6{@�'T*X*E�Q Y*C/ORI/X*Y*T p W*I/ORIKC/[³C/Q NPTVY*CE�Q HJW*L Q []Q SUI6^U©/T p F"G*C�I�fuC/L T6SUQ Y"I/Y*C�Y*T� K¢¤£6¥�¦� K§"¥�¦�M ¬6p]´�µ!p T6X*Y*C µ M�I�fuC/L T*SUQ Y*I/Y*C�Y"I�L G*_¡X"T�fu¶/SUG"T p SUI/L SUG*L C�I�Y*Q E�NP·/X*SUQ IW*C/ORSUT6ORORQ Y*IJW*C/L Tq K¢¤£6¥U¦JY*CJI/SUT6ORY*T�SUT6HaIJHJC/SU·/X*Q SUI
�'¸  X*©/T6~RORC/L I/NPQ fuy E�NPQ SUI6¹º ¸  ORC/L I/NPQ fuy E�NPQ SUI�{
 » 5�798;:=<->@?$A
¼ HJI Z*I/L I/X*^UI W*T6E�E�G*Q½Z*ORI/^UT6E¾ORy �*Q Y*T6E¾Y*C HJC/E�HJTSUT6HJW*ORQ HJC/X*NPT�¿ p F*G*C�[]I/_�C/H�G*H�·/X*�*G*L T�Y*C ¯�À*¬*Á C/X*NPORC�E�Q�CW*T6Y*C/HÂ�*Q ORI/O�L Q fuORC/HJC/X*NPCÃC/HÂNPT6ORX*TÃY*TÃW*T*X*NPT A�Ä SUT6HJTHJT6E�NPORIxIx[]Q �"G*ORIxI/T�L I/Y"T-{�|"IxC ® NPORC/HJQ Y*I/Y*CxY*TÅZ*ORI/^UTs*T6ORQ _�T*X*NPI/L p MqW*C/X*Y*G*ORI/Y*IqG*HJIqHJI/E�E�IqHK{-|"IqC ® NPORC/HJQ Y*I=Y*CqY*TT6G*NPORT�Z*ORI/^tT p M�W*C/X*Y"G*ORI/Y*T�G*H�ORC/SUQ W*Q C/X*NPC�SUGtÆÇI/E¡W*I/ORC/Y*C/E¡E�©/TI/Y*Q I/Z*¶/NPQ SUI/E6{�ÈtE�E�CiORC/SUQ W*Q C/X*NPCiW*T6E�E�G*Q p X*IiW*I/ORNPCiQ X*[]C/ORQ T6O p G*HI/F*G*C/SUC/Y*T6O%C/L M/NPORQ SUT p SUT6HJW"T6E�NPTÉW*T6O%G*HJIÅORC/E�Q E�NPj6X*SUQ IÊnI/L Q HJC/X*NPI/Y*IVW*T6O9G*HJIVY�{ Y�{ W�{-e p F*G*C�MVL Q �*I/Y*T�[]C/Sts*I/X*Y*T*~ÇE�CVISUs*I/fuCaË�{�|"I�W*I/ORNPC�E�G*W*C/ORQ T6O�Y*TaORC/SUQ W*Q C/X*NPC p E�C/W*I/ORI/Y"I�Y*IW*I/ORNPC�Q X*[]C/ORQ T6O�W*T6O�G*HJI�W*I/O�C/Y*C�SUT6X*Y*G*NPT6ORI�Y*C�SUI/L T6O�Q Y*C/I/L p MSUT6L T6SUI/Y"TgG*HÅZ*L T*SUTgY*C��*C/L TgY*C�HJI/E�E�I�HÅC�I�_�C/ORTg�*ORI/G�'C/L E�Q G*E6{ � HJI/E�E�I�Y*T�ORC6SUQ W*Q C6X*NPC�fuI/_�Q T p E�C/H�T�Z*L T6SUT�Y*C��*C/L T pMgHJÌÍ�}CgTgORC/SUQ W*Q C/X*NPCgC/E�N³¶gQ X*Q SUQ I/L HJC/X*NPCgI/W*T6Q I/Y*T}E�T6Z*ORCgTE�T6L T-{ � W*I/ORNPC�E�G*W*C/ORQ T6O!Y*TqORC6SUQ W*Q C/X*NPC�W*T6E�EUG*Q�G*HªY*ORC/X*TqY�F*G*CW*C/ORHJQ NPC�F*G*CwF*G*I/L F*G*C/O�¶/�"G"IwORC/E�G*L NPI/X*NPCwY*I�[]G"E�©/T�Y"Tg�*C/L TI/Z*I/X*Y*T6X*C�T�ORC/SUQ W*Q C/X*NPC�ORI/W*Q Y*I/HJC/X*NPC�«�NPC/HJW6C/ORI/NPG*ORI�Y*C�_�C/ORT�*ORI/GÎ�'C/L SUQ G*E*{$B�SUI/L T6OJL I/NPC/X"NPC�Y*C�[]G*E�©/TiY*Ti�*C/L TiMÎÏ�{!�'T6HZ*I/E�CJX*C/E�E�I/E�Q X"[]T6ORHJI/^U�6C/E p Y"C/NPC/ORHJQ X*C
�'¸  I�NPI ® I�Y*C�fuI/ORQ I/^U©/T�SUT6H%T�N³C/HJW*T�Y*I�HJI/E�E�I�Y*T��*C/L T�X*TORC/SUQ W*Q C/X*NPC p I/W*¨6E�IJSts*I/fuC�Ð�E�C/O�L Q �*I/Y*I/¹
B) 
T�NPC/HJW*T��*I/E�NPT�Y*C/E�Y*C�T�Q X*E�NPI/X*NPC�Q X*Q SUQ I/L p F*G*I/X*Y*T�I�SUs*I/fhCË�M�L Q �*I/Y*I p I/NPM�T�Q X*E�NPI/X*NPC�C/H�F*G*C�T�ORC/SUQ W*Q C/X*NPCdW*C/ORY*CSUT6X*NPI/NPT�StT6HaT�E�T6L T-{
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|"T�Q X*NPC/ORQ T6O�Y*C�G*H%ORC6SUQ W*Q C/X*N�C�SUQ L y X*Y*ORQ StT p C/X*StT6X*NPORI/~RE�C�G"H%W*Q E�NP©/T�Y*C�HJI/E�E�I�X*G*L I�W*ORC/E�T�IG*HJIVHJT6L IVQ Y*C/I/L�Y*CVSUT6X*E�NPI/X*NPCVC/L ¶/E�NPQ SUI�Ò��ÔÓ6Õ'Ö6×uØ3Ù"ÚÛ �{ � C ® NPORC/HJQ Y*I/Y*CVE�G*W*C/ORQ T6O9Y*IVHJT6L IC/E�NP¶�W*ORC/E�I�«�Z*I/E�C�EUG*W*C/ORQ T6O�Y*TqSUQ L Q X*Y*ORT-{�ÈÛX*NPORC�I�Z*I/E�CqQ X*[]C/ORQ T6OmC�T�W*Q E�NP©/T p C/X*StT6X*NPORI6HJ~RE�C� p¬ HJT6L C/EJY*CKG*Hz�*¶/E�Q Y*C/I/L�HJT6X*T6I/NPÜ6HJQ SUTKC p C/X*NPORC�TVW"Q E�NP©/TKC�I�Z*I/E�C�EUG*W*C/ORQ T6O p MV[]C/Q NPTfu¶/SUG*T�{ � EªW*I/ORC/Y*C/E�Y*T�SUQ L Q X*Y*ORT�E�©/TÃI/Y*Q I/Z*¶/NPQ SUI/E p C ® SUC/NPTÃI\Z*I/E�CÃQ X"[]C/ORQ T6O p F"G*C\MY*Q I/NPM/ORHJQ SUI�{��'T6HÝZ*I/E�C�X*C/EUE�I/E�Q X"[]T6ORHJI/^U�6C/E�C�SUT6X*E�Q Y*C/ORI/X*Y*T�I�SUT6X*E�NPI6X*NPCdY*TiG*X*Q fhC/ORE�I/LY*T6E��*I/E�C/E ´6p]Þ�ß HJT6L ± à�áh± àPp []I6^UIJT�F*G*CJE�CJW*C/Y*C�{
�'¸  Ë*I/Z*C/X*Y*TqF*G*C�TqE�Q E�NPC/HJI�E�C�C/X*SUT*X*NPORI�C/HªC/F*G*Q L y Z*ORQ TqQ X*Q SUQ I/L HJC/X*NPC�I�G*HJI�NPC/HJW*C/ORI/NPG*O�Iâ-×6×;ãKC�SUT6H%T�W*Q E�NP©/T�I�G"HJI�Y*Q E�NP·/X*SUQ IKä°å�c�æ p¬ SUH%Y*I�Z*I/E�C�Q X"[]C/ORQ T6O p Y*C/NPC/ORHJQ X*C�ISUT6HJW*ORC/E�E�©/T�Q X*Q SUQ I/L6Y*IJHJT6L I�{
� NPC/HJW*C/ORI/NPG*ORI�Y*T��*¶/E;M p C=X*NP©/T p I/G*HJC/X*NPI/Y*I�HJG*Q NPT�L C/X"NPI/HJC/X*NPC�I/NPM�F*G*C�I�Y*Q E�NP·/X*SUQ I�Y*TW*Q E�NP©/T�«JZ*I/E�CJE�C¤ÆÇI�Ó6ä'å ÚÛâ@{�ç°C/NPC/ORHJQ X*C
º ¸  IJfuI/ORQ I/^U©/T�Y*CJC/X*C/OR�*Q IJQ X*NPC/OÇX*IJE�T6[]ORQ Y*IJW*C/L T��*¶/E�Y*G*ORI/X*NPC�C/E�E�CJW*ORT6SUC/E�EUT6¹� ¸  IJF*G*I/X*NPQ Y*I/Y*CJY*CJSUI/L T6O�ORC/SUC6Z*Q Y*IJW*C/L T��*¶/E�Y*G*ORI/X*NPCJC/E�E�C�W*ORT6SUC/E�E�T�{
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|"T�NPC/NPT�Y*C�G*H%fuI/�*©/T p W*ORC/EUI�W*T6O�G*HJI�s*I/E�NPC�ORy �*Q Y*I p C/X"SUT6X*NPORI/~E�CoG*HJIoW*T6L Q IoQ Y*C/I/L³{�éUC/L IoW*T6L Q I p W*I/E�E�IoG*Hê[]Q T%Q Y*C6I/L³{�|"I/EC ® NPORC/HJQ Y*I/Y*C/E�Y*Tw[]Q T p C/E�NP©/TwW*ORC/E�T6E�G*HJIrW*C/F*G*C/X*IrC/EU[]C/ORIrY*CHJI/E�E�I� ªC�G*H�Z*L T6SUT�Y*C�H�I/E�E�I�ë%ìdâ*Ò6 �{ � C/EU[]C/ORI�C/X"SUT6X*NPORI/~E�C�E�G*E�W*C/X*E�I�C�T�Z*L T*SUT�C/X"SUT*X*NPORI/~RE�C�C/H�ORC/W*T6G*E�T�C/H�ORC/L I/^U©/T�I/TfuI/�*©/T p C/H�SUT6X*NPI/NPT�SUT6H�T�W*Q E�T�Y*T�fuI/�*©/T-{�ç�C/fuQ Y*T�I/T�[]I/N�T�Y*CqTfuI/�*©/T�C/E�NPI/O�I/SUC/L C/ORI/Y*T p SUT*H�G*HJI�I/SUC/L C/ORI/^U©/T�Y*C�HJ¨6Y"G*L TdíwìÓ6îUÚ�ï p I�W*I/ORNPC�Y*T�[]Q T�F*G*C�W"I/E�E�I�W*C/L I�W*T6L Q I�C�W*ORC/X*Y*C�IVC/E�[]C/ORIX*©/T�E�CdC/X*SUT6X*NPORIdX*IdfuC/ORNPQ StI/L³{��'T6HÝZ*I/E�CdX*C/E�E�I/E�Q X*[]T6OÇHJI/^U�6C/E p[]I/^UIJT�F*G*CJE�CJW*C/Y*C�{
���

 
ç�C/NPC/ORHJQ X*ClTr·/X*�"G*L TrY*ClQ X"SUL Q X*I/^U©/TrY"Tr[]Q TrF*G*ClW*ORC6X*Y"ClIC/E�[]C/ORI p C/HaORC/L I/^U©/T�«JfuC/ORNPQ SUI6L³{

� �
 
ç�C/NPC/ORHJQ X*C}ID[]T6OR^UIDY*C}I/NPORQ NPTDC/E�NP¶/NPQ SUTDF"G*C}I/�*CDE�T6Z*ORCDTZ*L T6SUT-{

� �
 
ç�C/NPC/ORHJQ X*CxT�fuI/L T6O�HJy X*Q HJTðY*T�SUT6C6[]Q SUQ C/X*NPCðY*CxI6NPORQ NPTC/E�NP¶/NPQ SUT�C/X*NPORCwT�W*Q EUT�Y*TgfuI/�*©/T�CwT�Z*L T*SUT p W*I/ORIwF"G"CwTZ*L T6SUT�W*C/ORHJI/X*C6^UIJC/HaORC/W*T6G"E�T�C/HaORC/L I/^U©/T�I/T�fuI/�*©/T-{
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�'T6X*E�Q Y*C/ORCJI/E�Q X"[]T6ORHJI/^t�6C/E�I/Z*I/Q ® T�E�T6Z*ORCJT�¶/SUQ Y"T�NPI/ORNP¶/ORQ StT-{

ô ¸  Ë*G*IJSUT6HJW"T6E�Q ^U©/T�SUC/X*NPC/E�Q HJI/L*M Þ �6õ�Y*CJ�@¹�æ*õ�Y*CKö�C�÷*æ6õ�Y*CJB¡{ôÇô ¸  Ë*G*IJHJI/E�E�IJHJT6L I/O�M ¯UÀ6¬ ��{ôÇôÇô ¸  ø G*Ha¶/SUQ Y*T�Y*Q SUI/ORZ"T ® y L Q StT-{ô e ¸  éUT6E�E�G*Q*SUI/ORZ*T6X*T�F*G*Q ORI/L³{
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m 
aù  
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�'T6HaZ*I/E�CJX*C/E�E�I/E�Q X"[]T6ORHJI/^t�6C/E p���
 
Y*C/NPC/ORHJQ X*CJIJE�G*IJ[]¨6ORH�G*L IJHJT6L C/SUG*L I/OR¹� �

 
C/E�SUORC/fuIJIJE�G*IJ[³¨6ORHJG*L IJC/E�NPOÇG"NPG*ORI/L ¹� �

 
SUI/L SUG*L CJT�X*ú*HJC/OÇT�Y*CJQ E�Ü6HJC/OÇT6E�T6W*NPQ SUI/HJC/X*NPCJI/NPQ fuT*E6{
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�'T6X*E�Q Y*C/ORCÎT6EK¶/StQ Y*T6EVT6OR�*·/X"Q SUT6EKCÎE�G*I/EVORC/E�W*C/SUNPQ fuI/EVSUT*X*E�NPI/X*NPC/EY*C�Y*Q E�E�T6SUQ I/^U©/T�û áhü³¸Íp I/W*ORC/E�C/X*NPI/Y*T6E�X*I�NPI/Z*C/L I�I/T�L I/Y*T p W6I/ORI�[]I/_�C/OT�F*G*CJE�CJW*C/Y*C�{
�'¸  ç�j�I�X*T6HJC/X*SUL I/NPG*ORI�T6[]Q SUQ I/L�Y*T�¶/SUQ Y*T�HJI/Q E�[]T6ORNPC�C�Y*T�¶/SUQ Y*THJI/Q E�[]ORI/SUT-{
º ¸  �'I/L SUG*L C�T��*ORI/G�Y*C�Y*Q E�EUT6SUQ I6^U©/T�C�T�W�ö�Y*C�G*HJI�E�T6L G*^U©6T�Y*C¶/SUQ Y*T�I/SUM/NPQ SUT ¬6p]À6¬ HJT6L Ìuýu{
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�'T6X*E�Q Y*C/ORCJI/E�E�C/�*G"Q X*NPC/E�E�C/H�Q ~RORC/I/^U�6C/E�IJ� À-, �/.

0 � 1'2 �43  5 6��87:9;2 − 1'2� <�� =?>8@:AB���'����C
0�0 � 1D2 ��3  5E6��F7G*;2 − 1'2� <�� =?>8@:AB��� ����C
0�0�0 � �8�� H��F7G*I	�� ��

�
�J7K�I2 − ����	 − =?>�@L���'*�9�C

T6X*Y*CKÈ , ûÍC/HafuT6L NPE ¸ MJT�W"T6N�C/X*SUQ I/L6W*I/Y*OR©/T�Y*CJORC/Y*G*^U©/T�{���
 
Ë*I/Z*C/X*Y*TVF*G*CKIKORC/L I/^U©/TVC/X*NPORCKIKfuI/ORQ I/^U©/TVX*IKC/X*C/OR�*Q IKL Q fuORCKY*C:M�Q Z*Z*E�û

∆
M ,u¸ CÎÈ , M�Y*I/Y*IKW*C/L I�C ® W*ORC/E�E�©/T ∆

M , cÎ~XON=È ,up T*X*Y*C�XKCFNE�©/T p ORC/E�W"C/SUNPQ fuI/HJC/X*NPC p T�X"ú*HJC/ORT�Y*C�HJT6L E;Y*C�C/L M/NPORT6X*E;C�I�SUT*X*E�N�I/X*NPC�Y*CFN I/ORI/Y*IQP p SUI/L StG*L C�TÎÈ ,W*I/ORIJIJORC/I/^U©/TRN C�SUTWVXN C�YZT\[ÂC − {

� �
 
ÈtE�SUORC/fuIVIVC/F*G*I/^U©/T�Z*I/L I/X*SUC6I/Y*IVY*IVT ® Q Y*I/^U©/T�Y*T]N C/ûÍE ¸ W*I/ORI^N C�YUTqX*IVW*ORC/E�C/X"^UIVY*CV¶/�*G*IVCVT ® Q �*j/X*Q T-{��'I/L StG*L CVTwÈ ,Y*C/E�E�IJORC/I/^U©/T-{� �

 
�'T6H�Z*I/E�CwX*T6E�ORC/E�G*L NPI/Y*T6EdC/X*SUT*X*NPORI/Y*T6E�X*T6E�Q NPC/X"E � C º p W*ORC/fuC¤ÆÇIwC/H�F*G*CwSUT6X"Y*Q ^U�6C/E�T\N C/ûÍE ¸ E�T*[]ORCwT ® Q Y*I6^U©/TC/E�W*T6X*NP·/X*C/IJW*I/ORI:N C�YZTUûÍI/F ¸ { ß G*E�NPQ []Q F*G*CJIJEUG*IJORC/E�W*T6E�NPI�{
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���

 
�'T6HJT�I/E�[³T6X*NPC/E9X*I/NPG*ORI/Q E�Y*C�s*Q Y*ORT6�*j/X*Q T��*I/E�T6EUT�E�©/T�H�G*Q NPT�W*C/F*G*C/X*I/E�W*I/ORI�E�I/NPQ EU[]I/_�C/O$I/E�X*C/SUC/E�E�Q Y*I/Y*C/E9Y*I�Q X*Y"ú*E�NPOÇQ I pMdX*C/SUC/E�E�¶/ORQ T�C ® NPORI/y ~ÇL T�Y*CdEUC/G*E�SUT6HJW"T6E�NPT6E6{9ç�C6X*NPORCdT6E�SUT6HJW*T6E�N�T6E p W*T*Y*C/HJT6E�StQ NPI/O;T6E�s*Q Y*ORC/NPT*E�E�I/L Q X"T6E p F"G*C�E�©/T[]T6X*NPC/E�NPORI/X*E�W"T6ORNP¶/fuC/Q E�Y*Cds*Q Y*ORT6�*j/X*Q T p Y*C6fuQ Y*T�I/T�[]I/NPT�Y"CdE�G*IdORC/I/^U©/T�SUT6HÝId¶/�*G*IdW*ORT6Y*G*_�Q O;C/E�E�Cd�*¶/E6{��'I/L StG*L CdTfuT6L G*HJCJY*C�s*Q Y*ORT6�*j/X*Q T��*I/E�T*E�T p IJ��_ Þ-á C ¯ I/NPH p F"G*CJMJW"ORT6Y*G*_�Q Y*T�IJW*I/ORNPQ O�Y*IJORC/I/^U©/T�Y*CJæ6� ¬ ��Y*CJ�'I�ö S SUT6Ha¶/�*G*I-{

� �
 � HJI/Q T6O3W*I/ORNPC�Y*C�s*Q Y*ORT6�*j6X*Q T�SUT6HJC/OÇSUQ I/L'M�T6Z*NPQ Y*I�StT6HJT�E�G*Z*W*ORT6Y"G*NPT�Y*T�ORC/[]Q X*T�Y*T�W"C/NPOR¨6L C/T p C/H%G*HJI�E�C/F�`*j6X*SUQ I�Y*CY*G*I/E�ORC/I/^U�6C/E�SUI/NPI/L Q E�I/Y*I/E�.

a b)c
d?e�f g�bJhLd�i j�f g�b
→

c�jkf g�blhLmnd�i�f g�boDp
a�a bBc�j�f g bJhqd�i j�f g�b

→
c�j8iUf g�blhrd�i�f g�bsut vxw y

� T6Z*NPC/X*^U©/T�Y*T��*¶/E�s*Q Y*ORT6�*j6X*Q T�W*T6O�C/E�E�CJW*OÇT6SUC/E�EUT�SUT*X*NPOÇQ Z*G*Q6W*I/ORIJT�I/F*G*C/SUQ HJC6X*NPT��*L T6Z*I/L z ß G*E�NPQ []Q F*G*CJIJE�G*IJORC/E�W"T*E�NPI�{

{ 5E|�} ~�" }�H �4� 9 @:��� �#�

Dado: F = 96500 C.mol−1 

{ 5E|�}#~���@:���'���#* ��� 5E���n� � � � � ��}#" � �
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BrL Q HJT6X*C/X*T�M�G*H�SUT6HJW"T6E�N�T�C/X*SUT*X*NPORI/Y*T�X*IqSUI/EUSUIqY*CqL Q HJ©/T�CqY*CL I/ORI/XUÆÇI�{ � s*Q Y*OÇT6�*C/X*I/^U©/TÅSUI/NPI/L y NPQ SUIðY*T�L Q HJT*X*C/X*TÅW*ORT6Y*G*_�T
¯ ~RQ E�T6W*OÇT6W*Q L ~Çæ6~RHJC/NPQ L SUQ SUL T6C ® I/X"T-{ � ORC/I/^U©/T%Y*C%T6_�T*X*¨6L Q E�C%ûÍB Y ÌD�"X p�!ö Y �'B S ö ¸Íp Y*T�L Q H�T6X*C/X"T�W*ORT*Y*G*_�HJC/NPI/X*I/L6CJT�SUT6HJW"T6E�NPT�I/T�L I/Y*T-{ H3C CH3

O O

O

H

� W*I/ORNPQ O�Y*I/E�Q X*[]T6ORHJI/^t�6C/E�I/StQ HJI p
�'¸  C/E�SUORC/fuIJIJ[]¨6ORH�G*L IJC/E�NPORG*NPG*ORI6L6Y*T�L Q HJT6X*C6X*T6¹º ¸  C/E�SUORC/fuIJIJC/E�NPORG*NPG*ORIJY*T�W*ORT6Y"G*NPT�W*ORQ X"SUQ W*I/L6Y*IJORC/I/^U©/T�Y*T�L Q HJT6X*C/X*T�SUT6Ha¶/SUQ Y"T�SUL T6OÇy Y*ORQ StT��*I/E�T6E�T�ûÍC/HaC ® SUC/EUE�T ¸ {

�J0/./�$�-�¡0/2
465�798;:=<->@?$A
ýÔQ SUG*OÇ�*TªM�SUT6X"E�Q Y*C/ORI/Y*TªT�L C/�*Q E�L I/Y*T6OdF*G*C�SUORQ T*G�I/E�Q X"E�NPQ NPG*Q ^U�6C/E�W*T6L y NPQ SUI/E�C/E�W*I/ORNPI/X*I/E6{JB s*Q E�NPT6ORQ I/Y*T6Od�*ORC/�*TéUL G*NPI/ORSUT p I/G*NPT6O$Y*CJY*Q fuC/ORE�I/E�Z*Q T6�*ORI/[]Q I/E p Y*C/EUSUORC/fuCJEUG*IJI/^t©/T
.�#� {{{ �ç�C/E�NPI�[³T6ORHJI�C/F*G*Q L Q Z*OÇT*G�ýÔQ SUG*OR�"T�EUG*I�SUT*X*E�NPQ NPG*Q ^U©/T-{ � {{{ �¡éUC/ORSUC/Z*C/HJT6E9I�E�I/Z*C/Y*T6ORQ I�Y*CVýÔQ StG*OR�*T p E�T6Z*ORC/N�G*Y*T�I/TSUT6X*E�Q Y*C/ORI/O�T6E�SUT6X"[]L Q NPT6EJY*T*E�W*T6fuT6EJC�Y*T6EJORC/Q E p Z*C/HzSUT*HJTKT6EJfuy SUQ T6EJY*TK�*T6fuC/OÇX*TKC6X*NPORC�T6EJHJC/E�E�j/X*Q T6EJC�T6EJI/OR�"Q fuT6E pW*I/ORC/X*NPC/E9C�fuQ _�Q X"s*T6E9Y"T6E9L I/StC/Y*C/HJÜ6X*Q T6E6{ � {]{{ �ç�C/HJT*X*E�NPORI6ORI/HªI/E�E�Q HªF*G*C p W*I/ORI�T6E9C/EUW*I/ORNPI/X*T6E p []T6Q�G*HJI�T6W*T6ORN�G*X*Q Y*I/Y*CORC/I/L HJC/X*NPCJY*Q fuQ X*IJT�NPC/ORC/HaStT6X*NPI/Y*T�SUT6H�G*HaL C/�*Q E�L I/Y*T6O$StI/W*I/_�Y*CJNP©/T�Z*C/Has*I/ORHJT6X*Q _�I/O�CJW*T6X*Y*C/ORI/O�E�G*IJStT6X*E�NPQ N�G*Q ^t©/T��

�u�����Q�E�E�?� ���x�
�  ?¡ ¢O£?¡ ¤U¡ ¥ ¦ ¥ ¡ ¢D��§�¨ª©;��«x¬� ©Q®���«x¬�¯$«x°�±x²#³�´�´�µ�²�¶��#³U²�°��4³�·�³�¸u�
ÈtL I/Z*T6ORC�G*H�W*C/F*G*C/X"T�NPC ® NPT p Q Y*C/X*NPQ []Q SUI/X*Y*T�Y"G*I/E¡Y*I/E¡Q X*E�N�Q NPG*Q ^U�6C/E¡W"T6L y NPQ SUI/E¡C/E�W*I/ORNPI/X*I6E p I/NPORQ Z*G*y Y*I/E p Y*C�I/SUT6ORY*T�SUT*H�INPORI/Y*Q ^U©/T p «KT6Z*ORIKY"TVL C/�*Q E�L I6Y*T6O�ýÔQ SUG*OR�"T p CKQ X*Y*Q SUI6X*Y*TVW"C/L TVHJC/X*T6E�G*HJIV[]G"X*^U©/T�T6G�I/NPORQ Z*G*Q ^U©/TVY*CVSUI/Y*IKG*HJIKY*C6E�E�I/EY*G*I/E�Q X*E�NPQ NPG"Q ^U�6C/E*{
� 5�798;:=<->@?$A
BDSUT6X"[]L Q NPTVC6X*NPORCKT ô H�W*C/ORI/Y*T6O�Y*T�Ë*I/SUORT ô HJW*M/ORQ T p ö�C6X*ORQ F*G*C ô e p CKTréUI/W*I:M�ORC/�*¨6ORQ T�e ôÇô SUG*L HJQ X*T*G�StT6H\IKE�C/�"G*Q X*NPCI/[]Q ORHJI/^U©/T�Y*C/E�NPCJW*I/W*I p Y*Q ORQ �*Q X*Y*T6~RE�CJI/T6E�SUM/G*E�.��¹ Z*C/HªI/fuC6X*NPG*ORI/Y*T�éUC/Y*ORT p SUs*C/[]CqY*T6E�I/W*¨6E�NPT6L T6E � {{]{ �ÈtEUW*C/SUQ I/L HJC/X*NPC�I�HJQ H�SUT6HJT�N�C/G�ORC/W*ORC/E�C/X*NPI/X*NPC p []T*Q"C/X*NPORC6�*G*CC�I�HJQ Hª[]T6Q"Y*I/Y*TqTqW"T6Y*C/O!Y"C�I/NPI/O!C�Y*C/E�I/NPI/O!X*T6E9SUM/G*E9CqX*I�NPC/ORORI�{ � W*T6Q I/X*Y*T6~RHJC p W*T*ORNPI/X*NPT p X*C/E�E�Iq[]M p W*I/ORI�I�s*T*X*ORICgY*C/[]C/E�IgY*I ô �*ORC¤ÆÇIgCgC/HÅX*T6HJCgY*T�ç�C/G*E�T6X*Q W*T6NPC/X*N�C p T�éUI/Q p TºN Q L s*T}CgT�ÈtE�W*y ORQ NPT}Ë*I/X*NPT p W*C/L T}NPC/GDW*T6Y*C/O�CI/G*NPT6ORQ Y*I/Y*C p ORC/NPQ ORT�Y"T�ORC/Q!ö�C6X*ORQ F*G*C p []Q L s*T�Y"T ô HJW*C/ORI/Y*T6OJö�C/X*ORQ F*G*C p T��"T6fuC/OÇX*T�Y*C�NPT*Y*T�T�ORC/Q X*T�Y*T6E¡�*C/ORHJI6X*T6E¡C�Y*Iô NP¶/L Q I�{-éUT6O!F*G*CqC/L C�E�CqL C/fuI/X*N�T6G�SUT6X*NPORIqI�NPG*I ô �*ORC�ÆÇI�StT6H�T6OR�*G*L s*T�C�I/ORORT6�*·/X"SUQ I�{�ýÔQ Z*C6ORTqNPT6Y*T6E�T6E�SUORQ E�NP©/T6E9Y*T�fuy X*StG*L TY*T�ÆÇG*ORI/HJC/X*N�T�F*G*C�[]Q _�C/ORI/H p T6G�[]Q _�C/ORC/H p C/H�[]I/fuT6O�Y*C/L C��u{�u»�±x°�©�¼Z½ ¾'¨x©;¿�±$À�±xÁ�ÂÃ½ Ä�¬�±$ÅÇÆ�°�©�Â�È�Â ±xÉ�Ê�ÂÃ½ ©;Æ ÅÇÅÇ��ÅÇÁ�®�ËEÌÍ�E�ÍÌÍÎ�§���Î�²�À��?Ï�Ð�ÑxÒ%Ó�¦ ÔxÕ�Ð�¢
 ?¡8ÖD×?¤U¦DØD¡ÙÑx¤U� ¢uÕ�ÚÍ��§�¨x©;��«x¬� ©Q®�� ¼ZÛ ±xÜ�§�½ ¯$°�Ê�¼Z½ ©�²#³U´�´�Ý�² °��³UÞ�Þ�� ¸
ÈtL I/Z*T6ORC�G*H�W*C/F*G*C/X*T�NPC ® NPT p Q Y*C/X*NPQ []Q SUI/X"Y*T�T6E�HJT6NPQ fuT6E�Y"T�SUT6X"[]L Q NPT�HJC/X"SUQ T6X*I/Y*T�I/SUQ H�I p NPC/X*Y*T�C/H�fuQ E�NPI�T6E�Q X*NPC/ORC/E�E�C/ENPI/X*NPT�Y*T ô HJW*C/ORI/Y*T6O�ö�C/X*ORQ F"G*C ô e�F*G*I/X*NPT�Y*T�éUI/W*I�M�ORC/�"¨6ORQ T�e ôÇô {

» 5�798;:=<->@?$A
|"©/T�E�C�W*T6Y*C�ORC/[]L C/NPQ O$E�T6Z*ORC�I�s*Q E�NP¨6ORQ I�C/E�W*y ORQ NPT6~RE�I/X*NPC/X*E�C�E�C/H�L C/HJZ*ORI/O$T6E�W*C/ORE�T6X*I/�*C/X*Eàß�I/ORQ I�BmORNPQ _�ûÍE�M/SUG*L Tàá�e ôÇô ¸ C��'s*Q SUTéUORC/�*T�ûÍE�M/SUG*L T)á ô á ¸ {�ÈtL I/Z*T6ORC�G*H�W*C/F*G*C/X"T�NPC ® NPT p SUI/ORI/SUN�C/ORQ _�I/X*Y*T p E�G"SUQ X*NPI/HJC/X*NPC p T6E¡C/W*Q E�¨6Y*Q T6E�C/H�F*G*C�SUI/Y*IqG*H�Y*C/E�E�C/EY*T6Q E�W*C/ORE�T6X*I/�*C6X*E�s*Q E�NP¨6ORQ SUT*E�E�CJY*C/E�NPI/SUT6G�{
Ñ-5�798;:=<->@?$A
N I/_¡Y*T6Q E¡E�M/SUG*L T6E¡F"G*C p E�T6Z�I�W*ORT6NPC/^U©/T�Y*I�HJI/ORQ X*s*I�Z*ORQ NP·=X*Q SUI p IâN I/HJy L Q I�n/C/I/L�W*T6ORNPG*�*G*C/E�I�C�E�G*I��'T6ORNPC�C/HJZ*I/ORSUI/O�I/H p C/HýÔQ E�Z*T6I p C/H�X*T6fuC/HJZ*OÇT�Y*C ¯�´6¬ _ p SUT6H�Y*C/E�NPQ X*T�I/T�n/Q T�Y*C ß I/X*C/Q ORT-{�ç�C/E�SUORC/fuIqT�SUT6X*NPC ® NPT�W*T6L y NPQ SUT�C/G*ORT6W*C6G�ORC/L I/SUQ T*X*I/Y*T�I/T[]I/NPT�C�ÆÇG"E�NPQ []Q F"G*CJIJY*C/SUQ E�©/T�Y"T��*T6fuC/ORX"T�W*T6ORNPG"�*G*j/E p C/H�[³I/fuT6O�Y*IJNPORI/X*E�HJQ �*ORI/^U©/T-{
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N T6Q�IqW*I/ORNPQ OmY*T�ë�í/¦�ã äªå¤£�æP¥èç�¥�£èé�¥�ê ë4æ ã µ ¥�£�ë�ã ¦Oå�ã ìU¥�£�û ¯�í æ Þ6¸ F*G*CqT6E¡I/Y*fuC/ORE�¶/ORQ T6E�Y*CîM�C/N�ú*L Q T�e'I/OR�*I/E�SUT6HJC6^UI/ORI/H�IqY"C/[]C/X*Y*C/OIiY*C/HJT6SUORI/NPQ _�I/^U©/T-{�ÈtE�E�I/E�HJI/X*Q []C/E�NPI/^U�6C/EVE�CiQ X*NPC/X*E�Q [³Q StI/ORI/H IiW*I/ORNPQ O�Y*T�éUORQ HJC/Q ORTl�'T6X*�*ORC/E�EUT º ORI/E�Q L C/Q ORTlY*CDÈÛE�SUORQ NPT6ORC/Eû ¯�í æ À6¸ C�SUG*L HJQ X*I/ORI/H�SUT6H�IqY*C/W*T6E�Q ^U©/T�Y*T�W*ORC/E�Q Y*C/X*NPC p C/H�� í Y*CqT6G*N�G*Z*ORT p T�F"G*C�C/X*SUC/ORORT6G�T�W*C/ORy T6Y"T�Y*T�ÈtE�NPI6Y*T�|"T*fuTû ¯�í6Þ _6~ ¯�í æ À6¸ CJIJfuQ �*j6X*SUQ IJY"Iàé�¥�ê í µ í'{
�'¸  ç�C/E�SUORC/fuIJY"G*I/E�SUI/ORI/SUNPC/ORy E�NPQ StI/E�Y*IJ�'T6X*E�NPQ NPG*Q ^U©/T�T6G*NPT6OÇ�*I/Y*IJC/H ¯�í6Þ _ p NPI/HJZ*M/HaI/W*C/L Q Y*I/Y*IJY*Càé�¥�ê í µ í'{
º ¸  ß G*E�NPQ []Q F*G*CJIJORC/I/^U©/T�Y*C/HJT*SUOÇI/NPQ _�I/X*NPCJQ X*Q SUQ I/Y*IJC/H ¯�í æ Þ {

ï;ð�ñóò)ôèõ÷ö�ñóò)ï;økù�õ

 
     Vigilance 

     by Meg Cimino 
 

          
û ¯�¸ ß$P�[]I/NPs*C/O3I/X*Y ôkú C/ORC ú I/NPSUs*Q X*��I�fuQ Y*C6T6NPI/W*C�Q X ú s*Q Sts�H�PqN ú T6~ZPuC/I/OR~ T*L YKX*C/W*s*C ú p�'I/HJC/ORT6X p ORI/X�Q X*NPT�fuQ C úûú Q NPs�IKE�W*T*T6X�E�NPQ SEüuQ X*��T6G*N�T*[3s*Q E�HJT*G*NPs�{ ô üuX*C ú C ® I/SUNPL P ú s*I/NJç�I/Y

ú I/EK�*T6Q X*�lNPTÎE�IQPu¹ ô W"ORI/SUNPQ SUI/L L P�HJT6G*N�s*C/YlNPs*C ú T6ORY*EVI/L T6X*� ú Q NPsls*Q HR. � ö�CQý L L�NPORQ W p I/X*YlNPs*I/NE�W*T6T6X ú Q L L$�*TdORQ �"s*N�Q X*NPT�s*Q E�NPs*ORT6I/N¤{ � ô X�NPs*C�X*C ® N�EUSUC6X*C��'I/HJC/ORT6X�ORI/SUC/Y�I/ORT6G"X*YiNPs*C�SUT6[³[]C/CNPI/Z*L C�{#þuö�CQý E;�*T6Q X*�KNPT:ÿ��������s*Q EJs*C/I/YKT6W*C/XVT6XVNPs*I/N�NPI/Z*L C p þ9H�P�[]I/N�s*C/O�E�I/Q Y ú Q N�sKI/L I/ORHK{#þ	��s*C�PE�s*T6G*L YqW*I/Y�NPs*CJSUT6OÇX*C/ORE6{ þ
 

         
ûÍ� ¸ þ ô üuX*T ú p þ ô ORC/W*L Q C/Y�{ ô SUI/X�ý N�Z*C/L Q C/fuCJNPs*C�P¡Y*C/SUQ Y*C/Y�NPT�s*I/fuCJ[³G*ORX*Q N�G*ORC�
 þ

 û Þ6¸ ç�I/Y�E�HJQ L C/Y p I/E9I6SUSUG"E�NPT6HJC/Y�NPTqH�P;HJT6SEüuQ X"��s*Q E9SUI/G*NPQ T*X*E9I/E ô I/HªNPTqs*C/I/ORQ X*��s*Q E ú I/ORX*Q X*�*E9I/Z*T6G*N�C/fhC/X�NPs*C�HJT6E�NHJG*X*Y*I/X*C��-¿�/¿����Bÿ@{ ô [-H�P[³I/NPs*C/O�SUT6G*L Y p s*C ú T*G*L Y�W*I/YqI/L L6NPs*CJE�s*I/ORW�SUT6OÇX*C/ORE�Q X�NPs*C ú T6ORL Y�{
 

          
ûÍæ ¸ ýÔQ üuC�HJT6E�N9W*I/ORC=X*NPE p s*C�s*I/E�I/L ú IQPuE�NPORQ C/YdNPT�W*ORT6NPC/SUN9s*Q E�SUs*Q L Y*ORC/X�{ � X*Y�I/E�I�Y*T6SUNPT6O ú s*T�E�W*C/SUQ I/L Q _�C/E�Q XdW*G*Z*L Q SU~s*C/I/L NPs�Q E�E�G*C/E p s*CJQ E�C/EUW*C/SUQ I/L L P¡SUT*X*E�SUQ T6G*E�T6[�N�s*CJE�C/C/HJQ X*�"L P¡Q X"X*T6StG*T6G"E�Y*I/X*�*C/ORE�EUG*ORORT*G*X*Y*Q X*��G*E*{

 

          
û À6¸ ô ORC/HJC/HJZ*C/O�E�NPG"[][]Q X*��ORI ú SUT6T�üuQ C�����������Q X"NPT�H�PKHJT6G*N�s�I/N�I�[]ORQ C/X*Y�ý E�s*T6G*E�C�T6X"SUC�I/X"Y�Z*C/Q X*�dEUG*OÇW*ORQ E�C/Y�NPs*I/NX*T6Z*T6Y�P�E�I/Q Y�I ú T6ORY�I/Z*T6G*N�E�I/L HJT6X*C/L L I�W*T6Q E�T*X*Q X*��{ � N�s"T6HJC p þ � ORC)PuT*G�Sts*T�üuQ X*��z þ ú I/E����	���������dI/ET*[]NPC/X�I/E�þhç�Q YóPuT6G ú I/E�s

PuT6G*O$s*I/X*Y*EÍzEþ���s*CVö�C/Q HJL Q SUs�HJI/X*C/G*fuC/O ú I/E�IJs*Q �"s*L PfuI/L G*C/Y�E�üuQ L LP{
 ûÍ÷ ¸ n/C/E�NPI/G*ORI/X*NPE p ç�I6Y ú I/ORX*C/Y p W*ORC/E�C/X*NPC/YqH�PuORQ I6YqORQ E�üuE p []ORT6H�SUI/ORC/L C/E�E ú I/Q NPC/ORE ú s*T�HJQ �*s*N�Y*ORT6W�s*T6N�SUT*[][³C/C�T6X*NPTàPuT*G*Os*C/I/YqNPT�C/HJW*L T�PuC/C/E ú s*T�Y*Q Y*X�ý N ú I/E�sqNPs*C/Q O$s*I/X*Y*E6{ ô [ ú C�E�SUT6[³[]C/Y p s*C ú T6G*L YqSUQ NPC�C ® I/HJW*L C/E�[]ORT6H�s*Q E�Y*IQPuE�I/E�|"C ú�� T6OZü�'Q N�P�ý ESUT6HJHJQ E�E�Q T*X*C/O�T*[�s*C/I/L NPs�{
          

ûD_ ¸ N I/E�s*Q T6X p NPT6T p SUT*G*L Y�Z*C�Y*I/X*�*C/ORT6G*E6{ � []C ú PhC/I/ORE¡I/�*T�s*C�SUT6X*[]Q E�SUI/NPC/Y�H�P�SUT6I/N!Z*C/SUI/G*E�C ô s*I/Y*X�ý N!s*I/Y�Q N!s*C/HJHJC/YE�G*[³[]Q SUQ C6X*NPL P°{6Ë"T6HJC/NPQ HJC/E ô I/E�üuC/Y�I/Z*T6G*N�Q N p I/E ô HJQ �*s*N�I/Z*T6G*N�I/X�C/SUSUC6X*NPORQ S�[]I/HJQ L P;HJC/HJZ*C/O!Z*I/X*Q E�s*C/Y�NPTqL Q fuC�Q X�NPs"C�¿��	�	�� �{-ç�I6Yú Q L L6W*G*N�T6X�N�s*CJSUT6I/N�NPT�Y*C/H�T6X*E�NPORI/NPCJs*T ú E�C/ORQ T*G*E�IJW*ORT*Z*L C/HaQ N�Q E6{
û ´6¸ þhýÔT6T�üu~R~RQ N�ý E�NPT6T�L T*X*��C/fuC/XqT6X�HJC�{ � X*Y�NPs*Q E�H�I/NPC/ORQ I/L6Q E�E�T�s*C/I/f�P p Q N ú T6G*L YqW*G*L L�PuT*G�Y*T ú X�{ þû í6¸ þ ô s*I/fuCJX*C6fuC/O�s*C6I/ORY�T6[�I/X�PhT6X*CJZ*C/Q X*��Q XtÆÇG*ORC/YqZ�P¡NPT6T�s*C/I/f�P¡IJStT6I/N¤{ þû ¯�¬6¸ � ç°T-PuT*G ú I/X*N�N�T�Z*CJNPs*CJ[]Q ORE�NUz ß G*E�N�StG*N�Q N�T*[][-s*C/ORC p þms*CQý Y�E�IQP p Y*ORI ú Q X*�qs*Q E�s*I/X*Y�I/SUOÇT6E�E�s*Q EnühX*C/C/E6{
û ¯6¯�¸ �°s*C ú C/I/NPs*C/O ú I/EJT6X*L P�T*X*C�T*[mN�s*C�HJI/X�P�X"I/NPG*ORI/L�!"��#-¿� $�#ÿ�[]ORT6H ú s*Q Sts ú CKs*I/YVNPTV�*G*I/ORY�T6G*ORE�C/L fhC/E6{��°TKN�s*Q EY*IQP p ú s*C/X ô;ú I/L ü ú Q NPs*Q X PuI/OÇY*E�T6[�NPORC/CJZ*ORI/X"SUs*C/E p ô Z*L Q X�üI/E ô s*C/I/O�s*Q E�fuT6Q SUC
.�þ&%�I/NPSts PuT6G*O�C�PuC/E'
 þ
û ¯ � ¸ B�[mSUT6G*OÇE�C p I/EJSts*Q L Y*ORC/X p ú C�Y"Q YKX"T6N�I/L ú IQPuEJL Q E�NPC/XKNPTÎç�I/Y�{�%�C�s*I/YKT6G*O�Z*ORT�üuC/XKZ"T6X*C/E p X*C/I/O�SUs*T�üuQ X"�*E p C/L C/SUNPORQ SE�s*T6SEüuE p SUI/O¡I6SUSUQ Y*C/X*N�E p I/X*Y�Q L L X*C/E�E�C/E p E�T6HJC�T6[ ú s*Q SUsiHJQ �*s*N9s*I6fuC�Z*C/C/X�I/fuT6Q Y*C/Y�Q [ ú C�s*I/Y(������������s*Q E�I/Y*fuQ SUC�I/X*Y�X*T6NÆÇG*HJW*C/Y�[]OÇT6HÃNPs*CVNPT6W*E�T*[3EUL Q Y*C/E p ORG*X�I/ORT*G*X*Y ú s*Q L CVC/I/NPQ X*� p PuI6X�üuC/Y  the plug while the vacuum cleaner was on, Y*ORQ fuC/X�NPT6T�[]I/E�N�I/X*Y üuQ E�E�C/Y�Y"T6�*E6{
û ¯�Þ6¸ %�s*C/XdH�P�Z"ORT6N�s*C/OREqI/X*YdE�Q E�NPC/OREqI/X*Y ô ORC/H�Q X*Q E�SUC�N�s*C/E�C�Y*IQPuE p ú C�ORC/SUI/L L�ç�I/Y�ý EqNPC/L L Q X*�dG*E�X*T6N�NPT�ÆÇG"HJW�T6X�N�s*CNPORI/HJW*T6L Q X*C�Q X���PuHªSUL I/E�E p Z*C6SUI/G*E�C�T6[�NPs*C�W*T6E�E�Q Z"Q L Q N�P;T6[�EUW*Q X*I/L"Q XUÆÇG"OZP p I/X*Y�NPs*C�Y*ORQ fuQ X*��Y*Q ORC/SUNPQ T6X*E9s*C�Y*C/fuQ E�C/Y�NPTqHJQ X*Q HJQ _�C�L C/[]N
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NPG*ORX*E6{�|"T ú ú Cw[]Q X*YgT6G*OÇE�C/L fuC/E�G*NPNPC/ORQ X*�gE�Q HJQ L I/O�I/Y*HJT*X*Q NPQ T6X*E*{)%�CwW*s*T*X*CwH�PÎZ*OÇT6NPs*C/O�NPT�NPC/L L�s*Q H�NPs*I/N ú CwORC/I/YgI/Z*T6G*NE�T6HJC/T6X*CJY�PuQ X*�q[]ORT6HaNPs*CJE�I6HJCJI/L L C/OR��P¡s*CJs*I/E�T6O�H-P¡E�Q EUNPC/O�NPT ú I/ORX�s*C/O�I/Z*T6G*N�NPs*C�s"Q �*s�L C/I/Y�SUT*X*NPC/X*N�T6[-SUC/ORNPI/Q XqHJQ X*Q ~RZ*L Q X"Y*E6{
û ¯ æ ¸�� X*Y�X"T ú ç�I/Y�s*I/E�IKX*C ú �*C/X*C/ORI/NPQ T6X�NPTV�6G*Q Y*C�{mö�Q E��*ORI/X*Y*Sts*Q L Y*ORC/X�s*I6fuCKSUI/G*�*s*N�T6X�F*G*Q SÍüuL P p ühX*T ú Q X*��NPT"*�¿��NPs*C/Q O![]Q X*�*C/ORE9I/X"Y�E�IQP � ��s*I/N�ý E9Y*I/X*�*C/ORT6G*E'
 þ3I/N�NPs*C�E�Q �"s*N�T6[�SUL C/I/X*Q X*��[]L G*Q Y�{ � �°s*I/N�ý E9NPT6TqZ*Q ��I�Z*Q NPC/~R~ � T6G�ý L L+ $����,�� p þ�NPs*ORC/C/~ZPuC/I/OR~T6L Yâß�I/OR�*I/ORC/N�NPC/L L E9s*C/OmN ú T6~'PuC/I/OR~RT6L Y�SUT6G*EUQ X�I/N�Iqs*T6L Q Y*IQPJY*Q X*X*C/OmNPI/Z*L C�{ � E9C6fuC/OZPuT*X*C�Q E9L C/I/fuQ X*� p ú C�I/L L"L I/G*�"s ú s*C6X�H�PJX*Q C/StCZ*Q Y*E�ç�I/Y��*T6T6Y"~RZ�PuC
.�þ º C�SUI/ORC/[]G*L p éUT6W"W*I�
 þû ¯�À6¸m� []NPC/O$I ú C/CQüuC/X"YqfuQ E�Q N�NPT�H�PW*I/ORC/X*NPE p ô s*I/fhC�H�P[]I/NPs*C/O$Y*ORT6WqHJC�T6[][-I/N�NPs*C�F*G*Q C/N�E�G*Z*G*ORZ*I/XqNPORI/Q XqE�N�I/NPQ T6Xq[]T6O$H�P

�	�-����Z*I/SEüqNPT ß�I/X*s*I/NPNPI/X�{ � E ônú I/Q N p ô SUI/XKE�C/C�s*Q E;SUI/O�Q XKNPs*C�W*I/OZüuQ X*�KL T6N�¹ ô üuX*T ú N�s*I/N�s*C�Q E ú I/NPSUs*Q X*�KNPT�E�C/C�NPs*I/N ô Z*T6I/ORYE�I/[]C/L P p ú Q NPs*T*G*N�[]I/L L Q X*��Q X*NPT�NPs*CVE�W*I/SUCVZ*C/N ú C/C/X�NPs*CVW*L I=NP[]T6ORHÃI/X*Y�NPs*CVNPORI/Q X�{�Ë*T6HJC/N�Q HJC/E�s*CVW*I/OZüuE�NPs*CVSUI/O p E�NPC/W*E�T6G*N�I/X*Yú I/L üuE;G*WVNPs*C�E�NPI/Q OREJNPT�N�s*C�T6W*W*T6E�Q NPC�W*L I/NP[³T6ORHK{�%�C ú I/fhC�I/N�C/I/SUsKT6N�s*C/O�I/SUOÇT6E�E;N�s*C�NPORI/SÍüuE6{!ö�C�E�NPI/X*Y*E;N�s*C/ORC�G"X*NPQ L@NPs*C�NPORI/Q XSUT6HJC/E�I/X*Yqs*CJE�C/C/E�HJCJL C/I/fhC�{
û ¯ ÷ ¸ %�s*C6X ô I/H�E�C/I6NPC/Y p ô�ú I/NPSUs�s*Q HoY*ORQ fuC�T*[][ p ú I/X*NPQ X*� p I/E ô Y*T�HJT6ORC�I6X*Y�HJT6ORC�T*[]NPC/X�X*T ú p NPT�W*OÇT6NPC/StN!s*Q Ho[]ORT6HNPs*C ú T6ORL Y�ý E�E�s*I/ORWqC/Y*�*C/E p NPs6C ú IQPs*C�I/L ú IQPuE�NPORQ C/YqNPT�W*O�T6NPC/SUN�G*E6{ ô/ú Q E�s ô SUT6G*L Yq�*Q fhC�s*Q H�NPs*C�ORC/I/E�E�G*ORI/X*SUC�s*Q E ú T6OROZPuQ X*�qI/X*Y

SUI/ORQ X*���*I/fuCJHJC�{ � E�N�s*CJNPORI/Q X�W*G*L L E�I ú IQP p ô;ú s*Q E�W*C/O p � º C  careful, Dad.” 
 �u§��+.E����Å�.E²0/B��ÌÍ�2143�5 6�7 8�9&7 8;:=<?>@3�A�7 BDC@E�F�<�G'7 :'6=H�8�5 3�AI>@3�J�7 C�5 3@KML�N 5 L�AIC-N-143�C�J�3�A ��ËE©�¼ZÛ ©�Á�®�À�±x½ Á� ±@OèÀ�±x½ Á� ±x²4P�·�·�³U� ¸

 

2RQ�Q �$�TS ñJò S$./��0$U�V�.�0$V\�$�J0/.WSYX�2�óÝó ò ./�(ZRS�2RV�.Y[\S;�]SY^a0$V_S@V�`TQ-0/./�
40a�798;:=<->@?$A
 
 ¼ Ë�È � B ¼ n�Bb%�|c%�B¡n-ç�ËVN�TKI/X*E ú C/O�N�s*C�[³T6L L T ú Q X*��F*G"C/E�NPQ T6X*EJI6SUSUT6ORY*Q X*�VNPTVNPs*C�NPC ® N3Q X�SUT6HJW*L C/NPCKE�C/X*NPC/X"SUC/E6{mç�Bo|"B���'B¡é � N=n/B ßd��ö�È]��ÈEá��@
 � X"E ú C/ORE ú s*Q SUsqI/ORCJL Q NPC/ORI/L L P¡NPORI/X*E�SUORQ Z*C/Yq[]ORT6HaNPs*CJNPC ® N ú Q L L�|"Bb��Z*C�SUT6X"E�Q Y*C/ORC/Y�{
¯ {�%�s*I/N ú T*G*L Y�NPs*CJI/G*N�s*T6Ofe E�[]I/NPs*C/O�W*ORT6Z*I/Z*L PE�IQP¡Q [-s*CJEUI ú s*Q E�SUs*Q L Y"ORC/X�W*L IQPuQ X*��T*G*NPEUQ Y*CJQ X�NPs*CJEUX*T ú z
�-{�%�s*I/N�Y*Q Y�N�s*CJI/G*NPs*T6Ofe E�[]I/NPs*C/O�[]C/I/O ú s*C/Xqs*CJE�s"T6G*NPC/Y�I6N�NPs*CJSUs*Q L Y*ORC6X � %�I/NPStsàPhT6G*O$CQPuC/E'
 �mûÍW*I/ORI/�*ORI/W*s ¯*¯�¸ z
Þ {�%�s*I/N�Y*T � EUs*I/ORW�SUT6OÇX*C/ORE���ûÍW*I/ORI/�*ORI/W*s Þ6¸ T6O � EUs*I/ORW�C/Y"�*C/E��mûÍW*I/ORI/�*ORI/W*s ¯ ÷ ¸ ORC/W*ORC/EUC/X*N�Q X�NPs*C�SUT6X*NPC ® NUzæ-{�%�T*G*L Y�NPs*CJI/G*N�s*T6Ofe E�[]I/NPs*C6O�I/�*ORC/C ú Q NPs�NPs*CJE�IQPuQ X*� � º C6NPNPC/O�Z*CJE�I/[]CJNPs*I/X�E�T6ORO'P��ªz2%�s�P¡ûÍX"T6N ¸ z
À {@ç�Q Y�N�s*CJI/G*NPs"T6O�W*ORT6fuCJN�s*C�E�IQPuQ X*� � ýÔQ üuCJ[]I/NPs*C/O p L Q üuCJE�T*X��mNPT�Z*CJNPORG*C�T6O�[]I/L E�C�zqö�T ú z
� a�798;:=<->@?$A
�'T6HJW*L C/NPCJNPs*CJ[]T6L L T ú Q X*��E�C/X"NPC/X*SUC/E�G*E�Q X*��NPs*C ú T6OÇY*E�Z*C/L T ú NPIQüuC/X�[]ORT6H�NPs*CJNPC ® N¤{

I/NPNPQ Shg�Sts*T�üuCig�Y*T*G*�*sjgªs*I/_�I/ORY*E�g�s*C/C/Y*C/YjgHJC/X*I/SUC/E�g�EUW*L Q Ncg�NPORQ WjgªG*NPNPC/ORC/Y_g ú I/�
¯ {@ç�I/Y�Y*C/NPC/ORHJQ X*C/Y�N�s*I/N�I/L L6Y*I/X*�*C/ORT6G*E�T*ZUÆÇC/SUNPE�Z*C�üuC/W*N�Q X�NPs*C�klk'klk'klk'klk'klk'klk'klk'k-{
�-{��°s*CJORC/I/E�T6X ú s�P ß�C/���*T6N�s*G*ORN ú I/E�NPs*I/N�E�s*C�X*C/fuC/OYk'klk'k'klk'klk'klk'klk'klk'k�s*C/O�W*I/ORC/X*N�E�e/T6O�NPC/I/SUs*C/ORE�e ú T6ORY*E6{
Þ {=�'T*X*NPORI/OZP¡NPT�s*C/O$[]I/NPs*C/Ofe E�T6ORY*C/ORE p ß�C/�àüuQ E�E�C/Y�NPs*CJY*T6��C/fuC/OZP¡NPQ HJCJE�s*CJE�I ú Q Nmk'klk'klk'k'klk'klk'klk'klk'k�Q NPE�NPI/Q L³{
æ-{=�'s*Q L Y*ORC6X�G"E�G*I/L L P¡Q �"X*T6ORCJN�s*C�k'klk'klk'klk'klk'klk'klk'klk�W*ORC/EUC/X*N�Q X�E�Q HJW*L CJNPs*Q X*�*E�I/ORT*G*X*YqNPs*CJs*T6G"E�C�{
À {T�°s*CJW*I/ORC/X*NPE ú C/ORCJI/[]ORI/Q YqNPs*I/N�NPs*CJNPs*Q SEü¡E�HJT�üuCJ[]ORT6H�NPs*CJZ*I/ORZ*C/SUG*CJ[]Q ORCJHJQ �"s*N�klklk'k'klk'klk'klk'klk'klk'k�N�s*CJSts*Q L Y*ORC6X�{» a�798;:=<->@?$A
�'T6HJW*L C/NPC�NPs*C�[]T6L L T ú Q X*�lSUT*X*fuC/ORE�I/NPQ T6XÎZ*C/N ú C/C/X ß�C/�Î�@Q HJQ X*T'e E�X*Q C/SUC p ß�I/OR�*I/ORC/N p I/X*YÎs*C/OJNPC/I/SUs*C/OU{ ¼ E�C�NPs*C ú T6ORY*E�Q XW*I/ORC/X*NPs*C/E�C/E�Q X�IJEUG*Q NPI/Z*L CJ[]T*ORHaNPT�E�G*W*W*L P¡NPs*CJHJQ E�E�Q X*��F"G*C/E�NPQ T6X*E*{
¯ { > �°¿� $�����$n�%�s�P�k'k'klk'klk'klk'k'klk'klk'klk'klk'klk'klk'klk'klk'klk'klklk'k'klk'klk'klk'klk'klk'klk'klk'klk'klk'klk�zgû ú I/L ü ¸o ¿��-��¿������4n º C/SUI6G*E�C ô Z*OÇT�üuCJH�P¡L C/��Q X���PuH�SUL I/E�E6{
�-{ > �°¿� $�����$n�%�s*I/Nmk'k'klk'klklk'k'klk'klk'klk'klk'klk'klk'klk'klk'klk'klklk'k'klk'klk'klk'klk'klk'klk'klk'klk'klk'klklk�zgûÍNPOZP ¸o ¿��-��¿������4n ô;ú I/E�ÆÍG*HJW*Q X"��[]ORT6HaNPs*C�s*Q �*s*C/E�N�NPORI/HJW*T6L Q X*C�{
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Þ { > �°¿� $�����$n$ö�T ú L T*X*�pk'k'klk'k'klk'klk'klk'klk'klk'klk'klk'klk'klk'klklk'k'klk'klk'klk'klk'klk'klk'klk'klk'klk'klklk�zgûÍE�NPIQP ¸o ¿��-��¿������4n�N¤T6O�I/N�L C/I/E�N Þ ú C/CQüuE6{æ-{ > �°¿� '�����$n�%�s*Tqk'klk'klk'klk'k'klk'klk'klk'klk'klk'klk'klk'klk'klk'klklk'k'klk'klk'klk'klk'klk'klk'klk'klk'klk'klklk�zgû ú I/ORX ¸o ¿��-��¿������4n�ÈtfuC/O'PuZ*T6Y�PY*Q Y p C/E�W*C/SUQ I/L L P¡�*ORI6X*Y*W*I�{
À { > �°¿� $�����'n?%�s*C6Xpk'k'klk'klklk'k'klk'klk'klk'klk'klk'klk'klk'klk'klk'klklk'k'klk'klk'klk'klk'klk'klk'klk'klk'klk'klklk�zgûÍQ X*NPC6X*Y ¸o ¿��-��¿������4n ô s*T6W*CJX*C6fuC/OU{
Ñ�a�798;:=<->@?$A
N Q L L6Q X�N�s*CJZ*L I/X�üuE�Z*C/L T ú]ú Q NPsqSUT6ORORC/SUN�[]T6ORHaT*[�NPs*C ú T6ORY�Q XqW*I/ORC/X*NPs*C/E�C/E6{
¯ { ß�C/�le E�[]I/NPs*C/O$X*C/fuC/O��*T6N�NPQ ORC/Y�T6[�klk'klk'klk'klk'klk'klk'klk'klk�s*C/O�I/Y*fuQ SUC�{;û�M ô e!È ¸�-{ ô [�ß�C/�qklk'klk'klk'klk'klk'klk'klklk'k6I/NPNPC/X*NPQ T6XqNPT�s*C/O$[]I/NPs*C/Ofe E ú I/ORX*Q X*�*E p EUs*C ú T6G*L YqX*C/fuC/O$s*I/fuCJs*I/Y�I/StSUQ Y*C/X*NPE6{;ûÛé � � ¸
Þ { ß�C/�qklk'klk'klk'klk'klk'klk'klk'klk�Z�P¡s*C/O$[]I/NPs*C/O�NPT�NPs*CJNPORI/Q X�EUNPI/NPQ T6X�[]T6O$s*C/O�NPORQ W�Z*I/SÍü¡N�TRß$I/X*s*I/NPNPI/X�{;ûr� �!á È ¸æ-{ ß�C/�le E�[]I/NPs*C/O ú I/X*NPE�s*Q E��"ORI/X*Y*SUs*Q L Y*ORC6Xqklk'klk'klk'klk'klk'klk'k'klk'k�C/fuC/OZPuN�s*Q X*�qs*CJs*I/E�NPI6G*�*s*N�s*Q E�Sts*Q L Y*ORC/X�{;ûuýuÈ � n�| ¸
À {�ß�C/�ds*I/Y�s*C/O¡s*T*G*E�Ccklk'klk'k'klk'klk'klk'klk'klk�Z�P�I�E�W*C/StQ I/L Q E�N�Q X�T6ORY*C/O¡NPT�Sts*C/SEü�NPs*C�W*T6NPC/X*NPQ I/L�Y*I/X*�*C/OREqQ N9SUT6G*L YdW*T6E�C�NPTSUs*Q L Y*ORC/X�{;ûÛÈEá � ß ô |�È ¸
è�a�798;:=<->@?$A

 
Meg Cimino: Life Can Be Forever Altered  
 sIt4uYvTwIx?yMz{yMyMx}|lyM~4�&�h~4�l�'���"y0���bwI��wIx����T~4�

��
t4�4��|lyM~4�&���'�I�c�T~4�&�+~4�&�c���&yM���?�p~4x?��~�z{���&yMyM�������'�&z@�?w��l�������?�l�'��~4z��?�Iy0z{y
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(Meg Cimino: Life can be Altered Forever . Disponível em: < http://www.ncsu.edu/news/dailyclips/1102/112602.htm>. Acesso em: 05 out. 2007.) 
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 M�ORT6G*W ô {´¾ À
Á �°s*C ú T6ORY � I/X��mûÍW*I/ORI/�*ORI/W*s ¯�¸ SUI6X�Z*CJORC/W*L I/SUC/Y�Z�P � IQ��Q X�NPs*Q E�E�C6X*NPC/X*SUC-{
Á �°s*C ú T6ORY � ú s"T��mûÍW*I/ORI/�*ORI6W*s ¯�¸ ORC/[]C/OÇE�NPTRß�C/���'Q HJQ X*T-{
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Á �°s*C ú T6ORY � ú s*C6X��mûÍW*I/ORI/�*OÇI/W*s ¯�¸ ORC/[]C/ORE�NPT � ��s*I/X�üuE��*Q fhQ X*��Z*ORC/IQü��h{
 

Group II.   
¾ À

Â  The “’d” (paragraph 1) is a shortened form for “would”. Â  The “’s” (paragraph 2) stands for the word “is”. Â  The word “hit” (paragraph 3) refers to an action in the past. 
 M�ORT6G*W ôÇôÇô {T¾ À
Á �°s*C ú T6ORY � Q N���ûÍW*I/ORI/�*ORI/W*s Þ6¸ ORC/[]C/ORE�NPT�N�s*C ú T6ORY � s*C/I/Y��u{
� The word “unless”  (paragraph 3) can be replaced by “ if” , without a change in meaning. 
� The word “pretty”  (paragraph 3) can be replaced by “beautiful” , without a change in meaning. 
 

Group IV.   (      ) 
� The sentence “Cimino was struck by the falling steel posts”  (paragraph 4) could be replaced by “ the 
falling steel posts struck Cimino” . 
� The word “ for”  (paragraph 5) can be replaced by “ to”  in this context. 
� The word “although” (paragraph 6) can be replaced by “because”, without a change in meaning. 
 

Group V.   (      ) 
� The word “because” (paragraph 6) can be replaced by “since” , without a change in meaning. 
� The word “do”  (paragraph 7) replaces the word “ receive”  in this sentence. 
� The word “but”  (paragraph 7) can be replaced by “ in order to” , without a change in meaning. 
 


