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1. ������������� 37/62��� !"#$ ��  

 (a) %�����&�'()*+,-./01234567 234567 89

,:;<=	>89#?,:;  

 (b) %=	>@��ABCD EFGHIJKLM,NO,PQRS TUVWX

YXZP[\]^_`ab,cdefgP[IWNOhi,RS jkRS8

l���mR  

 (c) �fnop %LM/qrstu6vw"�>xyzD{|}~/AZP[�

�,q� jvw ���zV,2345C� ��"#��,��  

2. � 37/62 ����%=	>'f���<������89() �� =	>��

�q�&�fN�� j�JA�<�������8l�() \������&��

\������&Gf���,h�  

3. =	>��� �����&�,�¡s¢  

4. =	>£%�McGill¤¥¦¥§, E. Richard Gold¨©/ David Lametti¨© ª#

?«E¬­I®¯W°±²³,LM,NO8´PQ,RS #?µ¶8l������

�,(),·¸¹ �eRSEº»¼½¾��AB ¿zÀdÁ��¡ÂÃ �ÄÅz

RSEº ÅÆÇ È8������ÉÊ¶ËÌÍRSEº =	>%012345

67 234567 ÎÏ¼* Gold¨©�"<���������vw Ð+,:;  

5. �ÑÒ�ÄÆ,pÓ ��� 234567,() ÔÕ67�@�
=	>Á�

�Ö×�Ø¹ÙÚ,:;lÛ  

6. ÜÝ =	>%LM/qrstu6vw">xyzD{|}~,P[ÞXZP[,

q� jvw� TRIPs C� ��"#��,q� LM/qrstu6,ßàáâã

Ç Steven Andersenäå�9\æçè  

LM/qrstu6,Çéêë¶ ®ìXí¬8l,abXZ  

LM/qrstu6îÉÊ­IïðW<ñg Àò2ó ,¹8´ab jH"@

:¬abXZ,ô¦ Ôõö¿zfno,Àd  

�÷ø,óùæ ú�°ûÞ67�®óü8l¬�ý�Àc,ab Ôþ��$�

Ü�8l�fgab  

õúg:��� ��	°/
�¶¬õ�
�{��9,ÇK��  

���  
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1. 8l�����,¤
�NO8º�®���¡®¯W°±²³,LM �� Ü�

Ç�8l´�����h�,NO8º��]�NO� !{"# ¶®¯W°±²³,

LM ÌÍGf�NOÁ�hi �\$%�&9 zÀd'()*NOÑ+,/8l,

,XZV-\]�����Gf.NO8ºÁ�hi/st,�/  

2. ªW:3 fÇ. =	>¬�����ÑÒ�Ç0() " '
��
>xf.

NO8º,�Ï89�1� Õ()�89�234øe
��
,P
IW56�¡�

z2345,�ì~,�Ï ������h�Õ()p7� 8��9G\æ��+Ã

RS XZ�� hi/stf.NO8º,�/ \]234ø562345,�

ì~,�/  

3. � RS :�CQ=	> ¾��AB/�����>x�NO8ºzV,\æL

Mab (a) yzD{�; (b) ��ab,<z¹�q­=�jÎ�>?­=àx,XZ
@A (c) �¦ÌÍBC~23Þ9DE°�`  ®¯W°±²³,LMab

� RS ,FÇ�O,¶234øe
��
,P
IW56�¡�z2345,�ì

~  

4. RS ,OGãÇ ¶���,HIJ23XY®¯W°±²³,LMab j@

pXí �����k�=	>,CQæ�KL»/°'���,VWNO8º,¾��

Àdab \�7XÕNO8ºMà´PNÆ O�fÇOG,ô¦¶)*\æP, 2

ó,cd QS R�fNQS Sz�cd,pÓT��®¯W°±²³,ab 
�

U fNQSdV<=	>/�����8´�z�ì�NO8º,hi/h�zV,a

b  

5. �¬ÇNBC~QS NO8º �W,
XabYk®Z^¬®¯W°±²³,L

Mab ![Mà� RS j�� RS \],HIãJ ËSNO8º ,abk

®^«�¡XZ��  

6. � RS  ,�¡_��®`a=	>¬zQWhiNO8º�dV8´�¡ab

" TU Ôj®ðW ®¯W°±²³,LMab  

7. � RS 'ñgVW¬®¯W°±²³,LMabXZ,dV�9�_� RS

,f._�»¬�X» �ÇX»�]Ñ+NO8º/b�®¯W°±²³,LMab

�PX»�]ª=	>hiNO8º ,TU®¯W°±²³,LMab�J,¾Ka

b TU�I$XcdÁ�fKhi ��X»�]�����&�dVhi®¯W°±
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²³,LMab,óù  

�ÇX» NO8º,Ñ+ 

8. zV,��AB 89e%,fd/Õf,!{z/��NO8º �7/yg�b

��zhi�� RS XY,®¯W°±²³,ab b�,LMab �j

ÌÍklG�,M� mgn klG�,�op�Ïb�  

9. NO8ºS8ÕTUñg¬q<Õ8º�cd,
X®¯W°±²³,LMab N

O8º�8Õ�r�z"#zV,®¯W°±²³,LMab �r,�Ï8Õ¶s®�

�fgab Ôt8´uv,w� \H=	>ìv7�¶Ëcd_`úgÞ
Xf.a

bö�&hiÍx  

10. zV,��ABz/�O�8z,hy \234ø�¡ª
��
PQ,LMZI

W56úN2345,z{ �cd,8z,hyxUkR�óù�| �jR���L

M¶Ëª�!{�¼ ¶Ë}~]�HI/kZIW¡>�| GW¤
�}~]�HI

,LM ��ABkìv÷���_`HILM,5�  

11. GW�!{�¼,LMÞÇ���ë��¦` ,LM �\dV��AB�Mà�

10��_�BC��,óùæ�V��*�8´Ç0:;	 \7XG��LM,HI®

�56�¡�2,2345 j�HI��LM,4�¶IW9� !���:;	ã$

��AB�8Õ%9�DXí ÕLM®56�¡kÁ�Õ4�,fd,�¡2345

9�Dk­=�zÀd,@A \Xí��zkÁ�Õ4�,fd_`�¡Àd,234

5HI]�  

�PX» =	>,st 

(a) ��������	
� 

12. =	>,��¹��ò��ßàfà@/��¹��S " _�ÀòXYXZa

b �J =	>�\�ª�<�¡��¹����¡b�,LMab  

13. =	>k®pR���o¦8���¹���XZ��  

14. =	>�hi�¡�r�¿zTU�8ºãJ,®¯W°±²³,LMab,NO
8ºp j�7�cd_`fK®¯W°±²³,LMab ��>?hiÍxã�dV

��ABÞzVfd8´fKab  

15. ��ABÞzVfd�� 8´¿z�NO8º ��,®¯W°±²³,LMa
b,%Vp �\Þ¶8´fK®¯W°±²³,LMab Þ¶��fno �ÝÇó

ùæ =	>k'J<�����89() j��� �kw����¦�&hiÍx  

16. jR�� 15 �8´,�¡®¯W°±²³,LMab fKabk� �r�QN
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O8º,®¯W°±²³,LMab�@,G�  

(b) �
������ 

17. �hiNO8ºp =	>�®p%VLMcd8´CQ �fgóùæ =	>�

ìzÀd<Õcd��NO8º�Wb�,LMab  

18. �úgc�²³ Szø�cd���U/}UYuv,23 �\CQ=	>GN

O8ºÁ�hi fgcdq�´®8V �Ýk�Þ�ì�b�,LMabö�!{,

� G¡à� �fgóùæ zÀd'()*!{,XZcd/£%LM�¢�,cd

8´CQ,cd  

19. �¬O�fK'()*,�Ç�£¤ =	>kï<$Xcd��Àò�K,fKb

�,LMab Àò�Ëª=	>7�  

20. �¬f��,�P�£¤ Sz���cd@:��àx,XZN¥,óùæ =	

>T�<"��b�,LMab fgXZN¥Àò'()* s¦*b�,LMabö

�!{,XZcd µ¦*cdìv>?<#¹ TU<zVabö�!{,� G¡

8´LM§¨,cd �J XZN¥8ÕïðWb�,LMab j�\_� cdz

5HI�"#óùæ¯W°±²³,abÞ"��©ê_`,ab ªHfKab�b�

,LMab.« � RS ,Å¬ AWzfgN¥,H�  

21. $Xcd��&�CQ=	>hiNO8º,��ãÝ 8Õ­�¡ ,b�,LM

ab,�zÄÆ]"®� j¯°WzfKab,�z±²ÄÆ]"®�  

22. ¬$Xcd_�,�¡XZ��Y8Õ�dV��ab,��¦³\]��¦´Þ
µ¶·�,+¸  

��X» �����Á�,hi 

(a) ������� 

23. �<�����8lVWú�NO8º,1�/P[ã� =	>khiNO8º 

,b�,LMab \7�¶Ë8ÕeÕabr�8l�����,�ÇmÄÆ =	>

��9fN·¹pk'()*\æP, ¬b�,LMabXZ,cd \��,º�x

U<�����vwNO8º,cd ��ÇmÄÆ =	>kï<��������

"»¬Ý,��9�ýpÀò��,b�,LMab  

24. �¢¡p =	>j�7��ò<�������b�,LMab �k�8l��

���,1� b9ÕN·¹  

25. =	>j�7� cd<�������b�,LMab keJN·¹Ì2zV,

��AB  
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26. zV��ABk�NO8ºfCD )2=	>��¶Ë@:�,þ�ð+�<��

������dV,b�,LMab j���AB®@: =	>k()�����

j��� jke����¦1�¼RÕNO8º  

(b) �������� ! 

27. �¢�����,�¡&� ��\��¡p�dV=	><�����
X��ú

�NO8º ,�¡b�,LMab �fNdV` ½uÞ,Z¾¿ã� �����

kÀÁGzVNO8º,h�  

28. =	>�Â � 27 ���dVãÝ keõ�����Â ,dVÌ2zV��A

B  

29. Õ��ABk�NO8ºfCD Þ¶@:þ�ð+�<��������dV,b

�,LMab Þ¶)2=	> Ý,®`<�������b�,LMab  

30. j���AB@:þ�ð+�<�������b�,LMab =	>k<���

����Õab =	>���pk<�����b9b�,LMab,XZ~Ã 2Ä

jJ <�������b�,LMab,�Å�Æj®H�����&�ÇÈ�¡¦³

��  

31. j���AB®@:<�������b�,LMab =	>keÕN��Ì2�

���� ![�����¾¿<"��b�,LMab,dV ËSkeNO8º^¬

�q¾¿  
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 XZ~Ã,LMab ¶�ú�NO8ºzV/yzD{�;,LMab Õab

,<z¹8Õ�q­= jÎ>?­=@A¬"XZ �ÉfKab8Õ�¦ÌÍBC2

3Þ9DE_`  

 b�XZab ¶I	�<Ã¸¹b�cdXZ,¯WXZ~Ã,LMab  

1. ![Mà�C�,N¥ ËSÃ¸¹k®HI ®�� µ®\]HIÞ��b�X

Zab  

2. Ã¸¹k­Iàx,D{@Aö¬b�XZabXZ fg@ATU Ôj®ïðW

�ÊO��,xUJeb�XZab�"#ÄÆ»� \]dV��,Ë�ÌÃ" VW

b�XZab,N¥��C�.«,C�  

3. 2Ä� 1�,_� �C� ,�¡N¥�®`aÃ¸¹HIÞ��"²³J,BC

23 b�XZab�TÍ,BC~Ã,23 Ã¸¹�q�¼,ab ÞÃ¸¹\Ý�

®�Ib�XZab,óùæ�¼,ab  

4. j�¦³ ¦´ µ¶ABÞ�ÎABdV���¡b�XZab Ã¸¹�\��

Õab Ã¸¹k­=àx,@A �ÊO��,ðUJ2Ïe�¡fn,dVÌ2=	

> \�H=	>Þb�XZab,ö�ìv�V¦´æØ+Ðfn,��  

5. �ÑÒ�C�����ãÝ Ã¸¹k<=	>­�¡ �zWzb�XZab,Ä

Æ,�zÄÆ]"®� jÓÔ~Õ!Wzb�XZab,ÄÆ,�z±²ÄÆ]"®�  
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