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Generic Marking Principles 
 

These general marking principles must be applied by all examiners when marking candidate answers. 
They should be applied alongside the specific content of the mark scheme or generic level descriptors 
for a question. Each question paper and mark scheme will also comply with these marking principles. 
 

GENERIC MARKING PRINCIPLE 1: 
 
Marks must be awarded in line with: 
 
• the specific content of the mark scheme or the generic level descriptors for the question 
• the specific skills defined in the mark scheme or in the generic level descriptors for the question
• the standard of response required by a candidate as exemplified by the standardisation scripts. 

GENERIC MARKING PRINCIPLE 2: 
 
Marks awarded are always whole marks (not half marks, or other fractions). 

GENERIC MARKING PRINCIPLE 3: 
 
Marks must be awarded positively: 
 
• marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit 

is given for valid answers which go beyond the scope of the syllabus and mark scheme, 
referring to your Team Leader as appropriate 

• marks are awarded when candidates clearly demonstrate what they know and can do 
• marks are not deducted for errors 
• marks are not deducted for omissions 
• answers should only be judged on the quality of spelling, punctuation and grammar when these 

features are specifically assessed by the question as indicated by the mark scheme. The 
meaning, however, should be unambiguous. 

GENERIC MARKING PRINCIPLE 4: 
 
Rules must be applied consistently e.g. in situations where candidates have not followed 
instructions or in the application of generic level descriptors. 

GENERIC MARKING PRINCIPLE 5: 
 
Marks should be awarded using the full range of marks defined in the mark scheme for the question 
(however; the use of the full mark range may be limited according to the quality of the candidate 
responses seen). 

GENERIC MARKING PRINCIPLE 6: 
 
Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should 
not be awarded with grade thresholds or grade descriptors in mind. 
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Marks  Description 

22–25  Exceptional work. Excellent ability to organise material, thorough knowledge, considerable 
sensitivity to language and to author’s intentions, understanding of some literary techniques. 
Really articulate and intelligent answers should be considered in this band even if there are 
still flaws and omissions. 

20–21  Very good. Close attention to detail of passages, controlled structure, perceptive use of 
illustration, good insight when discussing characters. Ability to look beyond the immediate 
material and to show some understanding of author’s intentions and of underlying themes. 

18–19  Thoroughly solid and relevant work. Candidate does not simply reproduce information: can 
discuss and evaluate material and come to clear conclusion. Good focus on passages. Some 
limitations of insight but coherent, detailed approach and aptly chosen illustrations. 

16–17  Painstaking. Sound knowledge of texts; mainly relevant. Some attempt to analyse and 
compare, some sense of understanding. Possibly not in full control of material; solid but 
indiscriminate. Many very conscientious candidates fall into this category: they tend to write 
far too much as they are reluctant to leave out anything they have learnt. Focused, coherent 
essays which lack really solid detail but convey a good understanding of the text should also 
be considered for this band. 

14–15  Fair relevance and knowledge. Better organised than work in the 12–13 band: the candidate 
probably understands the demands of the question without being able to develop a very 
thorough response. Still a fairly simple, black and white approach. Some narrative and ‘learnt’ 
material but better control and focus than work in the 12–13 band. Many candidates probably 
fall into this category. 

12–13  Sound, if simple and superficial, knowledge of plot and characters. Makes assertions without 
being able to illustrate or develop points. Probably still too dependent on narrative and 
memorised oddments but there may be a visible attempt to relate these to the question. Can 
extract one or two relevant points from a set passage. 

10–11  Some very basic material but not much sense of understanding or ability to answer the 
question. The candidate rarely reads the set passage but uses it as a springboard for 
storytelling and memorised bits and pieces about characters. Very general, unspecific 
approach. Random, bitty structure. Signs of organisation and relevance should be looked for 
in case the answer can be considered for a mark in the 12–13 band.  

6–9  Marginally more knowledge here than in the 0–5 band. The candidate may have read the text 
but is probably unable to see beyond the barest bones of the plot or half-remembered notes. 
Insubstantial; very little relevance. The candidate may have problems with the language and 
will be unable to express ideas comprehensibly. 

0–5  No discernible material. Often very inadequate language. Marks in this section are awarded 
almost on the basis of quantity: up to 3 for a sentence or two showing a glimpse of 
knowledge, 4 or 5 where there is also a hint of relevance to the question. It is possible for a 
candidate to write a whole page demonstrating no knowledge at all (have they read the 
book?), or only misunderstood background facts or very vague general remarks unrelated to 
either text or question. 
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Indicative Content – suggested content which examiner may consider for each question 

  

 
        

 
(a) 8 ǷfNŪĵ�E3, Ǿ]  Hİ�ȇV ǷfNŪ3 6ı�]3Ħf 8 ĥ�3İ� 53Ļf_¡ ȇaĸ�3H3Ĭ�̣ ̝Marks ̧̪̞ 

(i)  ĸf[�O¦ [�ĸ�Hుǵ aı�3HM�ǵĥ� ĥf]QĶ¸ÛV W®]ŵ akĮ�Š 3R3  
(ii)  [�ĸ�Hుǵ aU Rĸfŵǳ Wĸ�Q�[�_¡  
(iii)  _ǖũQ�O¦ ̘ȌƘĸf[H3TుƔ 3 Ĭn2Ħ�V [�]œ3Y�V̘ ĺ±ȅŴV RĸfŵR Jĸ�Ħ�V d3FMV 

 
(i) 5]QŪĺfd3_Đ 9VŤ ĽhĮ�ĸf[_ǖũQ�_¡ aVĺfd3_Đ 93OĦf 5CŐĬ�ĥ� Ȋ]ťQD ĸfaM3̡ ĺfĸ�ǵ 

Ȁľ�3HM3̡ _ǖũQ�O¦ 6Ķ¸ [�C¡Ő Ĩma­_¡ ĥąĽg WĸfZȇ3HM3̡ 6Ķ¸ RV WĸfZĺfǵŤ 
D]TjcQ�_C¡ Ĩmĳgť Tు4ǣ3HM3̡ D] O¦ ĳ¿TŢ  ĽÐVĮČ ĸf[_ǖũQ�_ Ǿİ�ĥ� T3ĬmǳŠ  ĸfaM3̡ ĸf[�O¦ 
D] ǵ aı�3HM3̡ RĸfŵR TjcQ�O¦ ĸfaM3̡ ĸf[�ǵ Ĩnǳ_Đ TjcQ�ǵ []Q3 ̢ D]TjcQ�Tు_ 
d3ȏ]3 RĸfŵR Ȋ]ťQD ĸfaQ�ǵ TEœĸ�ĥ� ĺ±ȅŴ ĽhR Ȏĝ3TĸfŪǵŤ aĸ�ş3ǩ ĨmWťM3̡ ĸfaQ�ǵĥ� ĽhRĳ¿u 
Ȁe3 ̢ 6Ķ¸Vు Tĥ�Ő3Hుĥąĺf_ĲÂ ĥąĸ�C ̢ 53TుC¡ [�ĸ�Hుǵ dȏ\3 5ĸ�š3HM3 ̢ [�ĸ�Hుǵ Y3Ħf]  
ǭ3C ]¤W3_Đ ĽhĮ�ĸf[�_¡ 9VŤ ĨĆM�ĥ� W3WM3̰ [�\� [kĦfǵŤ HjĽgV ĽhR ĸf[�ǵĮČ 6 
[kĦfǵŤ WM�ś Įm[ũǵ ĥą]M3̰ ĸf[�O¦ Y3Ħf]  _ÌĬ�ǵ WM�ś ĥąM�ǵĥ� Y\_ÌŢ ]M3 ̢ ǭ3C ]¤W3_Đ 9VŤ 
[�ĸ�HుO¦ ĸf[�Ĭ�ĥ� 53TC¡3Ĭ� Wĸ�Ħ²RŠM3 ̢ ǩaĸ�ĥ� ĸf[�O¦ 5İ� [�\� [kE3 5ǵ Įm_¡dుĥóǵ 
Y�Q3ĮČ ĥóM�ś H3WM3 ̢ ǷfƔ Q�_¡ ȇĬ�Ĩn [�3Tు [�ĸ�HుO¦ ̘ȏ _ǖũQ�̗̘ 5ǵ 5ĸ�ǩ ǷfƔ Q�_¡ ȇOaM3 ̢
̢ 73R a]C¡ [�ĸ�Hుǵ aUC¡ W®]ŵ akĮ�Š 3R3̣   

(ii) R] ĺfǳ Wĸ�Q�[�_¡̯ [�ĸ�Hుǵ 5] W­ ȇVŤ ĽhR ĸf[�O¦ WƔ[�T3_Đ 9Ĳ�ŤOǵ ĵ�ȇ3ǩ _ǖũQ�ǵ 
ĸf[�ǵ aTŢC¡ ĺ±`Ŵ[ǵ ĥą]M3̰ _ǖũQ�O¦ ĸf[�VC¡ =M�a3M� WƔ[�T3 J]ETు̰ 5RO¦ [ȏ 
Ȉ] O¦ 5ǵ ĨmWťM3̰ 5W­ťO¦ ĽhR _ǖũQ�ǵ ȇVĸfǵ [�M_ĮČ ǵ3İ�3HM3 ̢ _ǖũQ�O¦ 
ǩVŤY�HుŖĥóǵ ĽhRVు ȇĬ�ǩ ĸf[�O¦ ĺ±ȅŴV İ�ĸ� ĺ±3M ĺ±`ŴM3̣  

(iii) _ǖũQ�O¦ ĺ±ȅŴV R]ŵR Jĸ�Ħ�V d3FMV̯ ĸfaQ�O¦ dĲ�ŪĽg ]¤W3_Đ aǩŖ ĽhRVు 5Weĸ�3Hుĥóǵ 
ĺ±`ŴM3̣ 8 53Ļf_¡ ĸf\�ạ̑ 

 
(b) Ǿ]  Hİ�ȇV ǷfNŪ3 6ı�]3Ħf ǿ_ų  ǩǳƔ3ǩV ĽhĮ�We]Q3 Rĸfŵǳ FMV_Vు ȇaĸ�3H3Ĭ�̣  

̝Marks ̧̪̞ 
ĸfaQ�O¦ dĲ�ŪĽg ]¤W3_Đ aǩŖ ĽhRVు 5Weĸ�3Hుĥóǵ ĺ±`¨Š 3OĦf İ�ĸ�_Đ ĸfaQ�Q�ş  JM�\�a­ 
5OŝĦ�3HM3 ̢ JM�\�a­Vు ĸfaQ�O¦ ĸ²CŐ_¡ ȇĸ�ǩ ĲÂ_ C¥_ŖM3 ̢ ĸf[�O¦ ĽhRVు ĦfVC Tు4ǣ3HM3 ̢ 
_ǖũQ�O¦ ĸf[�ǵ :]Ĭ�3HM3 ̢ ĸf[_ǖũQ�_¡ ĽhR J�Oĥ²Ó 5Oȇ_Đ ĺ±R§C¡R© Y\_¡İn]M3 ̢ 
JM�\�a­ İ�ŵĸf ĽhRVు 5Weĸ�3ǩV ĸfaQ�O¦ 6Ķ¸Vు Ǵdుĥóǵ Tǘ�Q�ǻ[�DుĬmu ĺ±ȅŴV ȇc\3 
Įmȃ\J²\ŪM3 ̢ ĸf[�O¦ JM�\�a­C¡ 5Ħ�Ť d3ȎfŐ]3 ĨnĽg Tǘ�Q İ�bĦf ĺ±`ªŠ  İ�ĸ�_Đ CY3Uుǵ aı�3ǩ̡ 
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bYĸ� 6bƘ[3_Đ 6Ķ¸ 6ǳį�ŪǵŤ ĽhŵCĸ�3HM3 ̢ bYĸ� djHV WƔĥf]3 dుĦ�Ƙa­Q�ş  C_¡dుĥąM�ǵĥ� W3Ƿf Ǵĸfǵĥ� 
ĺ±`ŴM3 ̢̢ 5ĲÂ 53Ļf_¡ ĸf\�ạ̑    

 
    

 
(a̞ 8 ǷfNŪĵ�E3̡ Ǿ]  Hİ�ȇV ǷfNŪ3 6ı�]3Ħf WƔa] O¦ ̘C] Q�3W­ Ĳ�Wķȴ̘ 5ǵ a]¤ı�ǵǵ ĺÂO¦ĥąa_ĽgV Wĸ�Ľgšǳ 

=M�ų  >]ťĬ�3İq  ȇaĸ�3H3Ĭ�̣ ̝Marks ̧̪̞ 
 

ĽgTుţ O¦ 7ǩŖV ǷfT_ÌWV WƔĵ�a3ĮČ ľ�[aRť]ŵR ǷfƔ 3Į�ǵŤ HjOM�ǵĥ� aǩŖV WƔa] O¦ ľ�[aVŤE3 
ǾT ĥóǵŤ WƔİnĻf_Vు HjĽg 6 ĸĆǯC¡ 73M�ĥ� Ƿč İ�3 5VుC¡VŤW­ťO¦ ǷfT_ÌW3 [3HుC¡ Cĸ�Ħ�Ƿč aM3 a_ų  
6ĥfb E[V3 ȎfUŪ3 ĥfCǷč aM3 ̢ RVC¡ =Tుĸ²ÓV Wĸ�Ľgšǳĥ� WƔa] O¦ ǩ3ǳ3HM3 ̢ 73M�ĥ� Ƿč ķÊ [�]œ3 
Įmȃ\C Į�Vు ľ�[aRť]ŵR ǷfƔ 3Į�ǵĥ� =3TుC¡ aĨ�ŖĲ� 5ǵ RVVు Į�ĲÂ ǵ3İ�3HుĥąM3 ̢ 6 d[\3_Đ 
dǾW3_Đ ĽhŠ Ŭ_¡ 9VŤ ĺ±uĲ�ǵŤ ĮmȃĳÐ ȇU3Ħf dుE3U Wĸ�[`W­ Ħf_¡_¡ Ȉ\M3 ̢ WƔa] O¦ 5CŐO JV3 
93OaHుŖ 5ĲÂ 6bĮČ 6 ĺ±uW­C¡ ĺ±ȅŴ 5CŐO ȈQ ĺfķdjŠ  9VŤ a]¤ı�ǵǵ HjOM3 ̢ 6Ķ¸ WƔa] ǵ 
Hjǩ 5Rǵ 53İ�ǵĥ� [�E�ţ ĸf_»u 5Rǵ WMų  6Cĸ�ŷR§ĸf_¡ ĥfaM3 ̢ 5RǵŤ RVĺfO¦Ħf Ĩndుĥąĺf_VుĥąM3 ̢ 
WƔa] O¦ 6Ķ¸Vు Ƕa­ =aŵ]a­ 5ǵ 5Ĭ�Ħ�̡ RV d3Eǳ Įmȃĳg̡ RV :ĸ�ĥ� ĺ±ĹÍŴ3TుC¡ İ�ĸ� ĨmWť[ǵ 5OEM3 
̢ 6Ķ¸ aǩŖVİ�ĸ� Įmȃ\İ� ǶC¡ 5ǵ WƔȋŤ3ǩ RVE�ĸ�3ǩ ȇaĸ�3HM3 ̢ :ĸ�ĥ� ĺ±`ŴM�ǵĥ� Įú3T] =3TుC¡̡ 
=3OC¡ 5ȃĽgǷč ķ 9Ĳ�Ťa­̡ 7CŐO ĥó3R ĽÐW­ ȇĻfƘ 3ǳ Ǵdుĥą[ǵ ĨmWťM3 ̢ WƔa] O¦ RV 73M� TEœ] 
Į�Vు ǵ]ŵľ�3Ha_ĽgV 6Ĩ�] ȇUు_¡ 9Ĳ�Ťķ̰ ĺ±`ŴC RWťTు 5ǵ Ĩmĳgť RVVు C] Q�3ǩ RV :ĸ�ĥ� İ�ĸ� 
Įm_ť[ǵ ĥą]M3 ̢̢ 5ĲÂ 53Ļf_¡ ĸfĽg 8 ȇU3Ħf WƔa] O¦ a]¤ı�ǵǵ ĺÂO¦ĥąa_ĽgV Wĸ�Ľgšǳ >]ťĬ�3İ� 5ǵ 
ĸf\�ạ̑   

  
(b) Ǿ]  Hİ�ȇV ǷfNŪ3 6ı�]3Ħf ĳ¿TŢV a]şĲ� Ĩ�R§ĸfŪǵŤ ȇaĸ�3H3Ĭ�̣  ̝Marks ̧̪̞ 

 
WƔa] O¦ HjĽgV ľ�[aRť]ŵR a]şV̡ 6 W]ŵR3 Ǿİ� 7R] dš_�_ a]şV̡ WƔa] O¦ HjĽgV a]¤ı�ǵ a]şV̡ 
WƔa] ǵ 53İ�ǵŤ HjĽg [�E�ţ ĸf_»uV a]¤ı�ǵ Ľgšǳ a]şV̡ a]¤ı�ǵ Tkļgś ĥąQ3_Đ ǵ3ǩ WƔa] ǵ Ȏĝ3T]Ū 
a]şV ̢̢ 8 53Ļf_Vు ȇaĸ�3ǩ̡ ĳ¿TŢV 8 ȇUĶ¸ÛV a]şĲ� Ĩ�R§ĸfŪǵŤ WƔTĸ�Ŷ3Ĩ�O¦ 5ǵ ĸf\�ạ̑  
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(a) 8 ǷfNŪĵ�E3̡ Ǿ]  Hİ�ȇV ǷfNŪ3 6ı�]3Ħf E�]J�O 5Ƿfťĸfa­Ħf]  [�Va­_C¡ ĨnĽgV ľ�RYď UVు̡ İ�ǵ 

ȇ_¡a_Vు dǾǘ�3H3Ĭ�̣   ̝Marks ̧̪̞ 
 

8 CȇR_Đ E�]J�O 5Ƿfťĸfa­Ħf]  ĨmĳgťV 53Ļf_¡̯ [�RkİnĻfǵŤ ĳÐƔǽ3Ĩ�ȃ ̢ 53Tĸ� WM�ų  [3ǩĦf 
93Ĭ�ȃ ̢ [�M_¡ ĥfC¡3Ĭ� ĨnR_ĮČ 7R] _ [3ǩĥ� ǷfM�WĬ�ȃ ̢ İnb3 53MÎ [M�ś ĥfTు̰ İnb[3MÎ 6 
İnb3_Đ ǵaĽg3Ĩn [Vుc§_¡ ̢ aŪ]š C_ȏ_¡ [3ǩİ� ĥfTు ̢ CǳŠ  ĺ±u]3 ̝\�İ�ţ _¡̞ İnĻf_C¡ [3ǩİ� ĥfTు 
̢ 7R] _ 5ǻakİ�ţ  WMų  A]ŵ_Ìǵ RV3 [3ǩİ� ĥfTు ̢ 53T]¤ ?C[RŪ3Ħf 93Ĭ�ȃ ̢ 7R] _ ĶÉ_Ì [V 
ĶÉ_¡ 5ǵ ĵ�ȇ3Ĩ�ȃ ̢ Ȏû 3R _�Z3 ĥó3R [�Vుĥóǵ 7R] _ ĶÉ_¡Vు ĥf3ǘ�3Ĩ�ȃ ̢ ȇTŪ_¡ Ȏfı�3HM3_Đ 
[�RƔĶÉ 7R] _ĮČ dť]ţ aľ�3Ĩ�ȃ̰ ĺfQ�JŪ3_Đ [�RƔĶÉ 7R] _ĮČ Ƿč M�ĮČ C¥Ĭ�V ĺ±uĸfǵŤ aľ�3HaHుŖ 
ĥfǵ aŪĥ�ŠERĶ¸ÛV dť]ţ_¡̡ ĺ±uĸf_¡ [3ǩİ� ĥfTు ̢ Ĳ�C¡ İnb3 ǾT 5ǻ[�V3 93İ� 5ǵ @M�ś [�M_¡ ĨmĳÐŠ  
WƔȂJV3 _ÌTు ̢ W®ǵCĮČ İnĻfǵĥ� _�Z3 Jĸ�ĦÃ [3ǩ Wǵ >İmuĲ� ĨnĽg Ƕ 5ǻ[�Ĳ�ǵŤ Ĩ�M�ĥąĺfȃ ̢̢  
ǿT_»uV 53Ļf_Vు ȇaĸ�3ǩ ĺfM�a_ų  [�Va­_C¡ CȃĦÃ ĶÉ_¡Vు Įm_Ƿfạ̑  8 ȇUĶ¸ÛV VOaĬ�C a_ų  
İnĻfǵĥ� Jĸ�ĦÃ [3ǩǶ̡ [�Va­_C¡ Jĸ�ĦÃ [3ǩǶ ȇaĸ�3Ĩ�ạ̑  5M�a3M� E�Q�_¡ 5_a]HుC¡VŤ WƔJ_ 
İ�ŵĸf d[�J�ǵĥ� CȃĦÃ ĶÉ_¡Vు ȇaĸ�3Ĩ�ạ̑   WƔı�V3Ħf İnb [3MÎ [M�ś ĥfTు̡ İnb [3MÎ [Vుc§_¡ 5ĲÂ 
ȇc\�ǵŤ ȇaĸ�3Ĩ�ạ̑  İ�ǵŤ YM�ś İnĻfǵŤ ĳÐƔǽ3HM3 53MÎ İnb3_Đǵ [Vుc§_Vు ĳÐƔǽ3HM3 5ĲÂ 
53ĻfǵŤ ĳÐĸôŐĲ�ạ̑  WƔı�V3Ħf 8 Ƕǳ ĺfĥfŪ__Đ Ĩ�_� a]C¡ Ĩ�ĸ�RƔC3Ħf ĵ�]Rİnb3 _Đǵ ĸfǯ_¡̡ 
d3Ȏfš Ĳ�ı�WR§_¡ @Cĸ�ĮČ @C]  C_ľ�3Hుĥóǵ̡ ?C[RŪ3 _ÌC¡3Ĭ�̡ \�İ�ţ _ĮČ Y_ľ�VWĬ� İnĻfǵŤ 
ȇİnȌ\�_ Ƿf_¡ĥfaM�ǵĥ� ĥf]Q3 5ķV 53Ļf_¡ ȇaĸ�3HaHుŖ̣  ĳ¿uV ĨmĳgťV 53Ļf_¡ [�Va­_C¡ > 
ȇU3Ħf ľ�RYď U 5a­Į�Ȃ ȇaĸ�3ǩ̡ ĺfM� ȇ_¡a_Vు Įmȃ\JÃ\�ạ̑       

  
(b) Ǿ]  Hİ�ȇV ǷfNŪ3 6ı�]3Ħf E�]J�Oĺfĸ� [�M_ _Đǵ adుŠ d3WT ǷfƔ ı�Ĳ�ŪǵŤ ȇaĸ�3H3Ĭ�̣  

 ̝Marks ̧̪̞  
 

8 CȇR_Đ E�]J�O 5Ƿfťĸfa­Ħf]  adుŠ d3WT ǷfƔ ı�Ĳ�ŪǵŤ E�ĸ�3ǩ ĨmĳgťV 53Ļf_¡̯  ǷfĬ� W3M_ 5ǻakİ�ţ  
ĥó]C¡ ǷfM�WĬ�ȃ ̢ ǷfĬ� W3M_ a_ų  [Vుc§_C¡ [3ǩ 6ȏ]3 _ǻdుŠ 3İ� ̢ [Vుc§_C¡ [3ǩ ǳ3Ĭ� 
Ĩ�_� [�DŪ3 ̢ [3ǩ ǳ3Ĭ� a_ų  [Vుc§_¡ Y_3 CȃĦ� 93M�]  ̢ 5M�a3M�ĺfĸ� a_ų  d3WT dkļgś3HM3 
ȎfUŪ3 5a­R§3İ� ̢ C`__Đ ǷfƔ ȈQŪ3 d3Ƿfİ�3ǩ CĹ�D3Ĭ�_¡ dkļgś3H E_¡E�Į�]  ̢ 8dుĸĆ[ǵ 93Ĭnĺfĸ� 
a_ų  7aǶŤ ȎfUŪ3 ĥfTు ̢ İnȌ\Ķ¸ÛV adుŠ a­_ 9RťǳŠǵ ĳ¿3Ĩ�ȃ ̢ =E�[R§_¡ ĳ¿3Ĩ�ȃ ̢ ER ĥf_�ǵŤ 
E�ĸ�3ǩ R_HుC¡3M£ C¥] Ŗ3MÎ WƔȂJV3 _ÌTు ̢ [3TĦ�3HC¡3Ĭ� 53MÎ Wǵ ǷfM_¡ _ÌC¡3Ĭ� 
Ȏč [ĸ�RV3ĮČ ĥf_3 akı�W]H C¥OTు ̢ 6UుǵC ĥf_�ǵĥ� RĦ�VM�ų Ħf [�3TO¦E� ĺÂĽg 5ǻakİ�ţ  Ȏfı�3Ĩ�ȃ 
̢ OY�ŧ Ĩ�_� [�DŪ3 ̢ İ�ǵ a_ų  5ǵŤ3M�Ƕ Ȏfı�3HaHుŖ ̢ ĥ�ĸ�Š WƔǳcŜ _¡, d3WT ĳ¿3Ƿû 3İ�3Hుĥą aHుŖ ̢ 
ȇTŪ_¡ ĲÂ]ŵM3_ĐĲÂ 7R] _ĮČ dť]ţ aľ�3Ĩ�ȃ ̢ dť]ţ a_ųĲÂ ȇTŪ 5ǻakİ�ţ  Ĩm3TుR§3İ� ̢ ȇTŪ a_ų  C¥Ĭ� 
d3WT dkļgś3HM3 ȎfUŪ3 5a­R§3İ� ̢ ĺfQ�JŪ3_Đ [�RƔĶÉ ĺ±u]3 ǷfM�3Ĩ�ȃ ̢ aŪĥ�ŠERĶ¸ÛV ĺ±u]3 Wǵĥ�ĸfTు 
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̢ ǿT_»uV 53Ļf_¡ ȇa]Q�RũC3Ħf ĸf\�ạ̑  8 ȇU3Ħf adుŠ  d3WT a_ų  İnb3 5ǵŤ ]3Ħf__ĐVj 
5ǻakİ�ţ  Ĩm3TుR§3İ� 5ĲÂ 53ĻfǵŤ C¥Ĭ� ȇaĸ�3Ĩ�ạ̑     

 
 

  

 
    

(a) ĦĆǷf_3̡ ĻfŪ[__ İ�3WRŪ ǮȇR3_Đ >]ťĬ�V d[dŪ_Vు ȇaĸ�3ǩ̡ ĺfM�ĥ� ĥf]Q�_Vు ȇĻÑųļg3H3Ĭ�̣ 
̝Marks ̧̪̞ 

ĦĆǷf_3 ̢ ĻfŪ[_ ĵ�ĸfŪZ]Š_¡̣  ĦĆǷf_�ǵĥ� d[�J ĽÐa 53MÎ Ĩ�_� 7cś3̣  5RVు ĻfŪ[_Vు ĳ¿ȅŴ 
ĨndుĥąM�ǵĥ� [�3İn ĸfJĥ�\�__Đ Wǵ ĨnĽÐĺfO¦̣  ĸfJĥ�\�__Đ 5Rǵĥ� Wĸ�H\3 5ķV aŪC¡Š _ 
ĥf]Q3Ħf dŵHŗ3T3Ħf d[�J ĽÐĺf ĥf]ŪCƘ[�_¡ ĨnWM�ś ĳhĬ�R§_Vు 9Tţĸ�3Ĩ� _ǵ ĵ�ȇ3Ĩ�O¦̣  5M�a3M� 
ĽÐĺf ĥf]ŪCƘ[�__Đ R_[�VC _ġR© ĵ�]ŪVj 73M�Ƕ WM�ś3HుĥąM3 C¥Ĭ� [�ĲÂĻfO¦̣  73M� 5adĸf_Vు 
HjOM3 C¥Ĭ� RĦ�œǷč ķ3İ�̣  İ�ǵĮČ̡ CƘ[3Ħf ĻfŪ[__Đ @3Mĸ�RV3 ĳ¿ĸ�Ħ� ĦĆǷf_3 ǾT aŪǳĸÃCR 
>]ťĬ�3İ�̣  RV 5deĲ�ǵŤ 6Ķ¸ RV [�M_ _ĐVj̡ ĨnR_ _ĐVj Hjĳg3H ȎfĦ�3İ�̣  5M�a3M� 
d[\3_Đ 5Rǵĥ� \ĻĒTĮČ Wĸ�H\3 5ķ3İ�̣  \ĻĒT C¥Ĭ� 5Rǵ a_»ĲÂ d[�J ĽÐĺf ĥf]ŪCƘ[�__Đ 
bƘTţĦf Ƿf_þœ 3M£ 93Ĭnİ�̣  ĦĆǷf_3 C¥Ĭ� 6Ķ¸ĮČ CȃĽg WǵĨn\M3 ǿT_¡ĳ¿M�ś O¦̣  5RVు 8 ȇU3Ħf 
[ĸôC ĽhŠ ŬĮČ CȃĽg Wǵ Ĩn\M3 ĻfŪ[_C¡ 6Ķ¸ ǾT 5dj\̡ ĦĆǷf_3 ǾT ĥąW3 CȃĦ�3Ĩ�ķ̣  6Ķ¸ 5e3 
İmYŧǳVM3ĮČ  ĻfŪ[_ Z]ŠVు aİ�ȃ W­M�ś3M�ĥ� Ƿč ĺf_VుC¡VŤİ� ̢ 8 d3FMV_C¡ [�3İn ĦĆǷf_3 
ĸfJĥ�\�__Đ Wǵ ĨnĽÐ ĥf_3 _ĐĲÂ ĻfŪ[_ 5VŤ ĦĆǷf_�ǵĥ� ĻfŪ[_Vు C¥Ĭ� RVĮČ ǷfM� ĸfJĥ�\�__Đ 
Wǵ Ĩn\M�ǵĥ� ǴdుC¡Ƿû [ũǵ d_ȏ 7Ĩ�ŖO¦ ̢ 6Ķ¸Vు 73M�ĥ� [�RƔĶÉ Wĸ�ǽR3 ĨnĽg ĦĆǷf_3 7M�ų  
ĸfJĥ�\�__Đ ǳ] E�R§3MÎ [�3Tు [�3Tు 5Rǵ d3Ȏf]3_Đ d[dŪ_¡ R_»R§Š Į�ķ 5ǵ 5RVు 
ĦĆǷf_�ǵŤ ľÁHŖĸ�3Ĩ�O¦̣  ĥfǵ ĦĆǷf_3 ĽhŠ Ŭ_¡ d[�J ĽÐa_Đ Ƿf_þœ ĲÂ ȇc\3_Đ RV 5ǻǷfƔ \�_Vు Įmȃĳg̡ 
6Oĺf`¨Ŵ 73M�ǵ HCŐİ�TుŢ ĥąĺf _ǵ̡ ĺf]  C¡M�3Y�ǵĥÃ Wĸ�ǽR3 ĥfĺfȃ 5Ƕ̡  ĺfĸ�ĥ� d[�J ĽÐa ĨnĽÐ bĥ�Š 
ZEa3R§O¦ 7aŵ_Ì Tǵ ĨmǷfťO¦ ̢ 6 ȇU3Ħf ĦĆǷf_3 ĻfŪ[_ 5VŤ d_ȏVు ǳ]dŐĸ�3Ĩ�O¦̣  CƘ[3Ħf 
ĻfŪ[__Đ ĦĆǷf_3 WMų  ǳ]ȎfŐ] ĵ�a3 ǿT_»u3İ� ̢ 7W­ťO¦ \ĻĒT 5Rǵ ĽÐĺf ǮȇR3 _Đĥ�  WƔĺÂȋ3ǩ 
VWťM� ǵ3Ǫ 6Ķ¸ 5Rǵ 5ǻǷfƔ \�_Vు WƔa]ŠVVు WƔȋŤ3HM3 ǿT_¡ĳ¿M�ś3İ�̣  5RVు \ĻĒTĮČ 
Ƿf] Ő_C¡̡ eē M`ŴC¡̡ ǾM�3E�_C¥ ǳ] E�R§Ĳ�Ť Oǵ RW­ť WM�ś3İ� ̢ RVVు d[�J ĽÐĺf ĥf]ŪCƘ[�_ 
_Đĥ� ĸfǵaŵC¡3Ĭ� 73M�ĥÃ Wĸ�ǽR3 ĨnĽg @C ĽhŠ Ŭ 5ķV \ĻĒTĮČ CȃĽg Wǵ Ĩm\ŪM3 >ǽM� 5ǵ ǵ_İ�Ľg3İ�̣  
5RǵŤ Ȏfŵ]šW]  Oǵ̡ ȀdĦf Oǵ ǵ3İ�3ǩ3İ� ̢ ǩaĸ�ĥ� ĻfŪ[_ ĦĆǷf_�ǵŤ aİ�ȃ W­M�ś3M�ĥ� Ƿč ĺf 
_VుC¡3M�3İ�̣  ĦĆǷf_3 RV_Đ =M�a3M� RW­ť _ÌTǵ̡ d[�J ĽÐĺf ĥf]ŪCƘ[�__Đ [�RƔĶÉ \ĻĒTĮČ CȃĽg 
Wǵ ĨndుŠ Ĳ�Ť Vǵ ĨmĳgťĲ� 6Ķ¸ @W­ťĥąTు̣  ǩaĸ�ĥ� 6Ķ¸ 5RǵŤ aİ�ȃ W­M�ś3M�ĥ� ĺ±ȅŴǷč R§3İ�̣  5W­ťO¦ 
ǷfƔ ]3Z3 5a­R§3İ� ĦĆǷf_3_Đ WĻfŖĮ�Š W3 ̢ 7T3Į� RV dŵ\3CkĮ�WĸfUĶÉ Vǵ Y�UWOĮ�O¦̣   
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7T3Į� ĸfĽg  ĦĆǷf_3 d[dŪ_C¡ ĥf]Q�_ ȇĻÑųcQ_Đ ĵ�E3Ħf 8 53Ļf_¡ ĸf\�ȃ̯  İnb ĽÐĺf ĥf]ŪCƘ[�__Đ 
\ĻĒT Ƿf_þœ VM�ǵŤ 6Ȁİ�3ǩ̡ 6Ķ¸ĮČ CȃĽg Wǵ ĨnĽgVĺfO¦ RV ĵ�]ŪVు 53TుC¡ 6ȏŵǵ3H_ÌCǷč aM3 ̢ 
d[�J ĽÐa_Đ 6Oĺf`¨Ŵ Ƿf_þœ VC¥OTు̰ ĺf`¨Ŵ C¡M�3Y�ǵĥÃ Wĸ�ǽR3 ĥfĺfȃ 5ĲÂ ĦĆǷf_3 Ľgİ�ţ 3RĶÉ 
RW­ť ̢ 5M�a3M�İ�̡ 5RVు 6 Ľgİ�ţ 3Į�ǵŤ ĥÃa_3 RV ĵ�]Ū ȇc\3 _ĐĲÂ 5[_¡ W]Ĩ� _VుĥąM3̰ W] ĽhŠ Ŭ 
5ķV \ĻĒT ȇc\3_Đ 5RVు RV Ľgİ�ţ 3Į�ǵŤ aİ�ȃĺÂĽg 6Ķ¸ĮČ CȃĽg Wǵ Ĩn\M�ǵĥ� ĽgTţ3 ĥfaM3 ̢ 
7aǶŤ 5Rǵ Tŵ3Tŵ ĺ±uDĸ�ǵ Įmȃ\JÃdుŠ Ĳ�Ťķ ̢ 7M�a3M� RV VOaĬ�C a_ųĲÂ ĻfŪ[_ 7_¡ų  aİ�ȃ 
ĺ±ȅŴǷč ĺf _ǵ ǵ]şķ3HుC¡VŤİ� 5ǵ ĦĆǷf_3 EƘľ�3Ĩn dĸ�ĥ� d[\3 ǽ3ǩǷč ķ3İ� ̢ 7T3Į� RV 
dŵ\3CkR3 5ǵ 5RVు 6_dŪ3Ħf E�ĸ�Š3ǩ WĻfŖĮ�Š W3 Ĩm3İ�O¦ 5ĲÂ 53Ļf_¡ ĸf\�ạ̑ 

 
(b) ĽhŠ Ŭ_ E�ĸ�3ǩ ĦĆǷf_3 Ľgİ�ţ 3Į�ǵŤ Įmȃĳg̡ 5RVు \ĻĒTĮČ CȃĽg İnbĽÐĺf ĥf]ŪCƘ[�__Đ Ƿf_þœ VM3 a_ų  CȃĦ�V 

Wĸ�Q�[�_Vు ȇaĸ�3H3Ĭ�̣   ̝Marks ̧̪̞ 
  

ĦĆǷf_3 Ľgİ�ţ 3R3 WƔĥf]3 6Oĺf`¨Ŵ 73M� WVు_ĥÃ Wĸ�ǽR3 ĥfĺfạ̑  [Eĺf`ŴC¡ [�RƔĶÉ Y\M� WVు_¡̣  
6Oĺf`¨Ŵ̡ ĥfĺf_3MÎ̡ W­dŠĥf_¥ WǳƔC_¥ Hİ�ȇ J�Ś Ĳ�ǵŤ d3Ƿfİ�3H aHుŖ̣  ĥfǵ 6Oĺf`ŴC¡ d[�J ĽÐa 
ĨnĽÐ3TుC¡ ĥfa_ĽgV bĥ�Šǵ ZEa3R§O¦ 7aŵ_ÌTు̣  7_¡ų ̡ ĳg_ų_¡̡ ĺfĸ� Ƿč cQ ǿT_»uV WVు_ ĮČĲÂ ĺf`Ŵ 
d[\3 dĸ�Ƿč R§3İ� ̢ ĥfYM�ś ĺf`¨Ŵ C¡M�3Y�ǵŤ Ǵĸ�Ŗİ�TుŢ ĥąM�ǵĥÃ Wĸ�ǽR3 ĥfĺfạ̑  [Eĺf`¨Ŵ d[�J 
ĽÐa_Đ Ƿf_þœ V aHుŖ̣  ĽhŠ Ŭ_C¡ 5İ� Wǵĥ�ĸfTు̣  7M�a3M� Ľgİ�ţ 3Į�_Vు CȃĦ� 9VŤ ĦĆǷf_3 ĳ¿ȅŴĥ� [�3Tు 
ǵ3Ĩn ĸfJĥ�\�__Đ WǵĨndుŠ 3OM3 ̢  ĦĆǷf_3 ĻfŪ[__ ĳ¿ȅŴ ̢  ĻfŪ[_ 5RǵŤ =3RĦfĲċ ĳÐƔǽ3ǩ3İ�̡ 6Ķ¸ 
73M� WM�ś ĲÂ 93Ĭ� 5Rǵĥ� 5ǵŤ ĽÐa_¥ ĨndjŠ  5RVు İnb ĽÐĺf ĥf]ŪCƘ[�__Đ Ƿf_þœ VM�ǵĥ� deCĸ�3ǩ3İ� 
5ĲÂ 53Ļf_¡ ̢  5M�ų  ĥf_3 EO¦djŠ  93OĦf CƘ[3Ħf ĦĆǷf_3 ĵ�]Ū_Đ Z]Š RVVు 73M�ĥÃ Wĸ�ǽR3 ĨnĽg RV 
ĥó]C¡̡ 73M� ĥó]C¡ dĸ�Ħf d[\3 C¥Ĭ� ĥÃM�ķ3HM3 _ÌTు̡ OY�ŧ C¥Ĭ� =C¡ŐaĦf D] ŖĨndుŠ Ĳ�ŤO¦ 5ĲÂ 
6_ĐHV_¡ R_»RŠM3 ̢  73R_Đ 5Rǵĥ� İnb ĽÐa ĥf]ŪCƘ[�__Đ \ĻĒT 5ĲÂ ĽhŠ ŬĮČ Wĸ�H\3 ĥfaM3 ̢ 
6Oĺf`¨Ŵ WƔJ�ĽÐaC¡ Wǵĥ�ĸf]  5ĲÂ RV Ľgİ�ţ 3Į�ǵŤ [ĸ�ǩǷč ķ \ĻĒTĮČ CȃĽg Wǵ Ĩm\ŪM�ǵĥ� 5Rǵĥ� 
5ZŪ3R]3 _ÌCǷč aM3 ̢ 6Ķ¸ĮČ =C¡ŐaĦf CȃĽg =ĲċŤ ĥf]ŪCƘ[�__Đ Ƿf_þœ VM3 ̢ CƘ[3Ħf 5RǵŤ =3RĦfĲċ 
ĳÐƔǽ3ǩ 5Rǵĥ� 5ǵŤ ȇı�_� deCĸ�3Ĩn 5Rǵ ĵ�]ŪVు̡ 73M�ǵ WM�ś3HుĥąC Ƿč aM3 a_ų  ĻfŪ[_ 
@3Mĸ�RV3ĮČ Y�UWOM3 ̢ \ĻĒTVు E�ĸ�3ǩ ĮmȃĽg Y�U 5dj\ C_EM3 ̢ RVVు 73M�ĥÃ Wĸ�ǽR3 ĨnĽg 
\ĻĒTĮČ Ƿf] Ő_C¥̡ eē M`ŴC¥̡ ǾM�3E�_C¥ 53M£ ǳ] E�R§Ĳ�ŤOǵ 6Ķ¸ ǴaƔ3Ħf Y�U WOM3 ̢ 
5RVు Ȏfŵ]šW]  Oǵ̡ RVVు Ȁd3 ĨndుŠ Ĳ�Ť Oǵ 5RǵŤ ǵ3İ�3HM3 ̢ ǩa]C¡ 6Ķ¸ 5a[�V ĵ�]3ĮČ 
5RǵŤ aİ�ȃĺÂĽg W­M�ś3M�ĥ� Ƿč aM�ǵĥ� ĽgTţWOM3 ̢ ĦĆǷf_3 6Ķ¸C¡ RV ĵ�ĺf_Vు ȇaĸ�3ǩVWťM�ĥ� 6Ķ¸ 
[Vdు [�]CǷč aM3 ̢ Į�Vు \ĻĒTĮČ CȃĽg WǵĨm\ŪM�ǵŤ ĵ�]Ū 5Ƿf]š3 ĨndుC¡3M�VŤ Tǵ ĦĆǷf_3 
Y�UWOM3 ̢ 53Įn ĥfǵ̡ \ĻĒT C¥Ĭ� ĽhŠ ŬķÊ Vǵ̡ 6Ķ¸ İnb ĽÐĺf ĥf]ŪCƘ[�__Đ Ƿf_þœ VM�ǵŤ Į�Vు 
6Ȁİ�3ǩ̡ RV ĵ�]ŪVు 6 ȇU3Ħf d[�J ĽÐa_Đ Ƿf_þœ ĲÂ ȇc\3_Đ d3C¡ǩR3Ħf 6_ĐǩdుŠ Ĳ�Ť VĲÂ 
ȇc\3 ĦĆǷf_3 EƘľ�3H_ÌC Ƿč aM3 ̢ XȃR3Ħf ĵ�]Ū ĦĆǷf_�ǵŤ aİ�ȃ ĺ±ȅŴǷč aM3 ̢ ǩaĸ�ĥ� 7T3Į� RV 
dŵ\3CkR3 5ĲÂ WĻfŖĮ�Š W3 ĦĆǷf_�ǵĥ� 6_dŪ3Ħf C_EM3 ̢  Y�UWOM3 ̢̢ 8 ȇc\�_¡ ȇaĸ�3Ĩ�ạ̑  
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(a) 8 Va__Đ ǩǳƔ3HYĬ�V ȇ[_̡ Y�ǩŖY�Y�_ aŪĥ�ŠĮ�ŵ_Vు E�ĸ�3ǩ ĸf\3Ĭ�̣  ̝Marks ̧̪̞ 

ȇ[_̡ Y�ǩŖY�Y�_ȇ ȇǻVŤ [VdŠĮ�ŵ_¡ ̢ 6 ĥf]Q3Ħf ĺfĸ� aŪĥ�ŠĮ�ŵ_¡ C¥Ĭ� ȇǻVŤĶ¸ÛVĺÂ ̢ ȇ[_C¡ 
C_¡W­ĦĆ_¡ RV3 =C¡Őa̡ [3ǩ [�Mĥfĸ� ̢ ımu]Ū3 C_İ� ̢ d]İ�_¡ =C¡Őa ̢ Y�ǩŖY�Y� RV WĲÂİq  
Į�Ĳ�Ȁ 5VŤM�ų  93M�O¦ ̢ 7R] _ ȇc\�_Vు WM�ś3HుĥąO¦ ̢ 7_¡ų  6Ĵhdు RWť [ĸÃ d]İ�_¡ 93Oa­ 
̢ ȇ[_C¡ W­dŠC WNV3 ǾT 6dĥ�Š ̢ 5RVు >Ǿ HTaO¦ ̢ 5RVు RVVు RV 53İ�ǵŤ̡ TుdుŠ _Vు̡ 
5_3C]QVు E�ĸ�Š3ǩ Ķ¸HుŖĥąĺf _ǵ 6Ķ¸ ĵ�ȇdుŠ 3İ� ̢ 5Rǵĥ� 7ĺÂȈ WMśa­ ̢ 5RVు HTaC Ƿč ķĲ� 
RVC¡ 6dĥ�Š C]Ķ¸ÛV W­dŠĥf_Vు 5Rǵĥ� Hİ�ȇ ȇǵĳg3Ĩ� _VుC¡3M�3İ� ̢ ĥfǵ 5RVు ȇVM�ǵĥ� C¥Ĭ� 
6dĥ�Š HjWO¦ ̢ 5RǵŤ [�ĸfŖ _ǵ ȇ[_ Ĩ�_� WƔ\RŤ3 ĨndుŠ 3İ� ̢ 6Ķ¸ 5RǵŤ ǿTŢY�ŧķ 5ǵ 
ĳg_¡dుŠ 3İ� ̢ 6Ķ¸ 5M�ų  ĳgȃǩ V3TుC¡ 5RVు Y�U WOC Ƿč Ħf =3ĮČ 6V3İ�ȎfŠ O¦ ̢ 6Ķ¸C¡ 53TĶ¸ÛV 
aȎfŠ ƿ _¡ Uĸ�3HM3 7cś3 ̢ Y�ǩŖY�Y�C¡ RV TుdుŠ _ ǾT =M�a3M� 9Į�Ÿe3 _ÌTు ̢ 5RVు Ƿû OĦfM� 
ĨôĥfŐ_¡ Uĸ�ȎfŠ O¦ ̢ 5ȇ Y�E�3Oa­ 5ǵ ȇ[_ 53M£ 93M�3İ� ̢ @C Ȏfĸ� 5Rǵĥ� Įmȃ\C¡3Ĭ� 5Rǵ 
ĨôĥfŐVు Y�Ħf Ƿû M�ś ĨnĽg 53Hు_¡ C¡M�ś 5Rǵ YMś__Đ ĳ¿O¦R§3İ� ̢ 5İ� HjOC¡3Ĭ� Y�ǩŖY�Y� 6 ĨôĥfŐ 
ĮúO¦ĥóŐǵ ĥą] ś C¡ ĺ±ȅŴǷč Į�O¦ ̢ 5W­ťO¦ ȇ[_ =3ĮČ Y�UWO¦R§3İ� ̢ 5RVు 5M�ų 3M� ĨôĥfŐĮČ 
aǩŖV3TుC¡ 5Rǵ ĮČM� _�\] ų ̡ 7R] _¡ 5RǵŤ 6M_¡ WM�ś3ǩ ĦÃȃ ĨnĽÐŠ  5RVు ǩVŤY�HుŖC¡ĲÂ 
Wĸ�ĽgšR§_¡ aȎfŠ  ķÊȀ Vǵ =3ĮČ Y�U WO¦R§3İ� ̢  ĥfǵ Y�ǩŖY�Y� 5ĺÂȈ WM�ś3HుĥąO¦ ̢ ĨôĥfŐ Y�ĦfĲÂ 
93Tǵ̡ Y\M C¥Ĭ� 53T]¤ Y�E�3TĲ�Ť ]ǵ ̢ ȇ[_C¡ 7cśĶ¸ÛĮn RVC¥ 7cśĶÉVǵ ĨmǷfŠ O¦ ̢ 5M�a3M� 
dుǵŤR [VdుŐĬ�ǵ 5Vad]3Ħf RV 5ǻǷfƔ \�_Vు 5Rǵ ǾT ] İ�Ţ  Y�Uĳ¿O¦Š Ĳ�Ť Vǵ ĲùHుŖC¡3M�3İ� ̢ 
Y�ǩŖY�Y�ĮČ WƔǳ ȇc\3 ǾT ȇ[_ ĺfİ�ǵĥ� İ�E�R§3İ� ̢ Y�ǩŖY�Y� =Tు]  [�M�ų OO¦ ̢ 6Ķ¸ 
ĺfİ�djŠ  93MÎ 5RVు 73ĥf 6V3İ�ȎfŠ O¦ ̢ ȇ[_C¡ ĥf_ÌǮ ĸĆǯ__Đ Ĩ�_� [3İ� ĽÐŤľ�R§ĸf`¨Ŵ 93Ĭnĺf`¨Ŵ 
̢ ĺf]  7WťM�ĥ� C¥Ĭ� 9RŠĸf_¡ ĸfdjŠ ĲÂ 93M�]  ̢ ĸfU 5ĲÂ ĽÐŤľ�R§ĸf_¡ @CM� ĸ²3O¦Ȏf] ų  6Ķ¸Vు 
HjOM�ǵĥ� ĺf`Ŵ 73M�ĥ� aǩŖ3İ� C¥Ĭ� ̢ Y�ǩŖY�Y�C¡ ĽÐŤľ�R§_¡ _Ì]  ̢ 5RVు RV ĮČM� _�\]ų 7`ŴC¡ 
ĺ± ų̀M3 ĥfǵ ĺf`¨Ŵ 5Rǵ 7`ŴC¡ ĸfaM3 Ħfǵ 93OTు ̢ 5M�ų  ĸĆǯ_¡ EO¦djŠ  93OĦf @C Ȏfĸ� 7TŢ]  ĮČM� 
deē İq ŪE�_¡ 7TŢ]  Y�ǩŖY�Y� 73M�ĥ� aȎfŠ ]  ̢ ĳÐC 6OM�ǵĥ� 5RǵŤ 6ȏŵǵȎfŠ ]  ̢ Y�ǩŖY�Y� 
53Ħ�Cĸ�3HO¦ ̢ ĺf`¨Ŵ Y_a3R3 ĨnȎfŠ ]  ̢ ǿe[�M3 a_ų  ĸfVు 5ǵ ĨmWť_ÌC Ƿč R§VŤ Y�ǩŖY�Y�Vు 
ȇ[_ 6O[ǵ ǷčƔ RŸľ�dుŠ 3İ� ̢ 5M�ų  Ħ²ÓĲ� 5RVు [Vుc§_ĮČ C_¡ȎfŠ  Oǵ 6Ķ¸ ĵ�ȇdుŠ 3İ� ̢ CƘ[3Ħf 
Y�ǩŖY�Y� ĳÐĥfMC¡ 5_ĺfM�WĬ�Ƿč Į�O¦ ̢ OY�ŧ Ƿč ĦôM�ś C¡3M�O¦ C¥Ĭ� ̢ 5W­ťO¦ ȇ[_ 5RǵŤ ĳÐĥfM 
[�V[ǵ @ǳŠĬ� ĨndుŠ 3İ� ̢ ĥfǵ 5RVు [�VO¦ ̢ ĺfĸ�TŢĸ� [UŪ F]ŔQ_¡ ̢ 8 Wĸ�ĽgšR§_ a_�ų ̡ Z]Š 
aŪĥ�ŠĮ�ŵǵĥ� RV aŪĥ�ŠĮ�ŵǵĥ� 9VŤ ĵÈT3 a_ų  @C Tb_Đ 6Ķ¸ Y�ǩŖY�Y�ĮČ ĥfW­]3 Ĩm\Ū_ÌC 7_¡ų  aİ�ȃ 
ĺ±ȅŴǷč R§3İ�̣  Y�ǩŖY�Y� RV RW­ť Įm_¡dుĥóǵ 6Ķ¸ TEœĸ�ĥ� ĺ±ȅŴ YƔǳ[�_¡Į�O¦̰ ĳÐĥfM [�ĲÂȎfŠ  Vǵ 
[�M 7ȎfŠ O¦̣  6Ķ¸ C¥Ĭ� Ķ¸RŠYĬ� Y�ǩŖY�Y� TEœĸ�ĥ� aĨnŖdుŠ 3İ�̣ 
 
Y�ǩŖY�Y�C¡ ǿe[�M3 J�ĽgŠ ̣  İnǵĥ� ĥfTV_ÌO¦̣  ȇ[_ [�VĽgC3Ħf Ĩ�_� EM�ś [ǵļg̣  @CȎfĸ� 
ĥó3R[3İ� Y�ǩŖY�Y�C¡ ĮmȃĽgVĺf`¨Ŵ ĥó3T]  Ĳ�MC3 ĺÂdుŠ Ĳ�Ť[ǵ Ĩmĳgť M�ĥ²ŐM�ų  5[ũM�ǵĥ� aĨ�Ŗ] ̣  
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Y�ǩŖY�Y�C¡ 7cś3 _ÌTు̣  ĥfǵ  aTుŢ  5V_ÌCǷč \�O¦̣  5Rǵ Wĸ�Ľgšǳ E[ǵ3ǩ ȇ[_ M�ĥ²ŐM�ų  Ǵdుĥą[ǵ 
Ĩmĳgť3İ�̣  6 ȇU3Ħf CƘ[3Ħf Ĳ�MC3 ĺf`ŴĮČ Wĸ�H\3 ĳ¿ĸ�Ħ�3İ�̣  ĺf`ŴC¡ UV dȏ\3 C¥Ĭ� Ĩn\M3 
ǿT_¡ĳ¿M�ś O¦̣  Ĳ�Mĥf_C¡ ĺ±ȅŴ Ĩ�_� 6_dŪ3Ħf 73M�ĥ� ĸfaM3̡ 73M� ȇc\�_¡ WM�ś3HుĥąC Ƿč aM3 
C¥Ĭ� ǿT_»u3İ�̣  @C Ȏfĸ� C¥R§] C¡ Jŵ]3aǩŖ VW­ťO¦ C¥Ĭ� WM�ś3Hుĥą_ÌC Ƿč \�O¦̣  @C ĸĆǯV 
Wİ�ũaǳ 5ĲÂ Ĳ�Mĥf_Đų  ĺÂc3 ĺÂĽÐ 5[�ũķ Y�ǩŖY�Y� 73M�ĥ� aǩŖ̡ RVC¡ Ƿfĸ�ĮČļgC3 7ĳgť3Ĩn 
ȇc\3_Đ [�M dȏ\3 Ĩm\Ū[ǵ ĥą]Ħf̡ 5WťM�CW­ťO¦ Y�ǩŖY�Y� 6Ķ¸ĮČ ĺ±Ĺ�ŴO¦̰ ȇ[_C¡ 6Ķ¸ 
[�M_¡ V[�ũ _ǵĳg3H_ÌTు̰ 5ķĲ� [�M�ų OC¡3Ĭ� :] C¡3İ�̣  ĥfǵ 6 d[\3_Đ Y�ǩŖY�Y� 6Ķ¸ĮČ 
Y\M�ĥ� ĺ±`ŴM3 6Ķ¸C¡ 7cś3 _ÌTు̣  5ķĲ� 6Ķ¸C¡ ĨmWťC¡3Ĭ�ĲÂ Y�ǩŖY�Y� Y\M�ĥ� ĺ±Ĺ�ŴO¦̣  8 
ȇU3Ħf 6Ķ¸ 5Rǵ WƔa]ŠVĮČ ȇĽgĥ�Ƿč ķ Ĳ�Mĥf_C¡ Ƿč aTŢǵ ĨmW­Š 3İ�̣  ĥfǵ Y�ǩŖY�Y� ĺf`¨Ŵ ĳgȃŖVW­ť 
O_�ų  ĥfTV_ÌC ĺ±`ªŠ ĲÂ 9Ĳ�ŤO¦̣  5W­ťO¦ 6Ķ¸ RV 5VŤ dȏ\3 ĥąĸ�3İ�̣  Ĳ�Mĥf_ĺf`ŴĮČ ĽÐŤe3 
[�Ĳ±\Ū[ǵ ĨmWť[ǵ 5VŤVు ĥąĸ�3İ�̣  5VŤ JćCŪ3ĮČ Y�ǩŖY�Y�C¡ Į�Vు ȇ[_Vు =3RĦf 
Y�Uĳ¿O¦Š Ĳ�ŤĬq  ĮmȃĽgaǩŖ3İ�̣  5RVు 6Ķ¸Vు ǖ[�WQ ĥąĸ� 6Ķ¸ ĨmĳgťVMÎų  VO¦HుĥąM�ǵĥ� @W­ťC¡Ĳ�ŤO¦̣  
ȇ[_C¡ C¥Ĭ� 5Rǵ Y_ľ�VR_Vు̡ ǿe[�M3 ĥf]Q3Ħf Ĳ�Mĥf_ ĺf`ŴC¡ ĥfTǵ ĨmWť_ÌC Ƿč R§Ĳ�Ť 
Oǵ 5]š3 ĨndుC¡3İ�̣  Y�ǩŖY�Y�C¡ RV ǾT =3ĮČ ĳÐƔ[ 93TVŤ ȇc\3 E�ĸ�Š3ǩ3İ� ̢ W­] ȍfe3ĥf]3 
_ÌǵĺfO¦ ̢ ĵ�]ŪVు ǖ[�WQ ĥą]M�ǵĥ� ĺ±VుĥfOO¦ ̢ RV RW­ť_¡ Įm_¡dుC¡ĲÂ dŵĵ�a3 C_ĺfO¦ ̢  8 
53Ļf_¡ 5]š3 ĨndుC¡ǵ̡  Į�Vు C¥Ĭ� 5Rǵǵ =3ĮČ ĳÐƔǽdుŠ VŤİ� CVుC ȇ[_ Ķ¸RŠYĬ� 5RǵŤ ǖǽdుŠ 3İ� 
̢ W­] ȍfe3ĥf]3 _ÌC¡3Ĭ� WƔaĸ�Š3HM3̡ 5[�\CRŵ3̡ ĵ�]ŪVు ȇWĸ�R3Ħf ĳÐƔǽ3HM3 5ĲÂȇ Y�ǩŖY�Y� 
_Đǵ dుE�Q�_¡ ̢ ȈM�ǵ 5]š3 Ĩndుĥóǵ̡ RV [VdŠRŵ3 C3M½ ȇǻVŤĶ¸ÛV [VdŠRŵ3 E_ Z]ŠĮČ d] Ţ C¡Ƿč  
EȃĦÃ [3ǩRV3 ȇ[_İ� ̢̢̢ 8 53Ļf_¡ ȇaĸ�3Ĩ�ạ̑  

  
(b̞ Y�ǩŖY�Y� WƔa]ŠVĮČ ȇ[_ ȇĽgĥ�Ƿč aM�ǵĥ� İ�ĸ� ǴĽgV Wĸ�ĽgšR§_¡ Įmȃĳg̡ 6 d3T]Ũ3_Đ 6Ķ¸ RV 5VŤ JćĥfŪǵŤ 

ĥąĸ�VW­ťO¦ >3 Jĸ�Ħ�3İq ̡ İ�ǵ Wĸ�Q�[�_¡ >ǽMĊ ȇaĸ�3H3Ĭ�̣   ̝Marks ̧̪̞ 
Y�ǩŖY�Y�C¡ Ĳ�Mĥf_ ǾT ȇWĸ�RĶ¸ÛV 7cś3 ĥf]Q3Ħf 5RVు ĸfǳƔ`¨Ŵ Ĩ�_� 6_dŪ3Ħf 73M�ĥ� ĸfaM3̡ 
@C d3T]Ũ3_Đ C¥R§] C¡ Jŵ]3Ħf 93Tǵ ĮmȃĽg C¥Ĭ� 6 d3Eǳ [ĸ�ǩǷč ķ ĸfǳƔ ̧̦ E3M_ RĸfŵR aǩŖ 
9T\3 ̦̥ E3M_C¡ ǵTƔ_ÌaM3 ̢ 5W­ťO¦ C¥R§]  Jŵ]3 d3Eǳ Įm_¡dుĥóǵ Ĭ�Cśĸ�Ť ǴdుC¡ĸfaM3 ̢ 
Ĳ�Mĥf__Đ ĺÂȍf_¡ ĺÂĽÐ @C 5[�ũķ ̝ĳÐ]  Wİ�ũaǳ̞ ȇ[_̢Y�ǩŖY�Y�_ 73M�ĥ� aǩŖ RVC¡ Ĭ�Ɣ [� 
C3ĳ¿Ƕ ǵ3ǩ ĸfa_ĽgV Ƿfĸ�ĮČļgC3 ȇc\3_Đ Y�ǩŖY�Y� dȏ\�ǵŤ ĥą]M3 ̢ 6 d[\3_Đ 5RVు 
Y\M�ĥ� ĺ±`ŴM3 7cś3 _Ìǵ ȇ[_ 5ǻǷfƔ \�ǵŤ WM�ś3HుĥąC¡3Ĭ� Y�ǩŖY�Y� 6 5[�ũķĮČ Y\M�ĥ� 
ĺ±`ŴM3 ̢̢ 8 ȇUĶ¸ÛV Y�ǩŖY�Y� WƔa]ŠVĮČ ȇ[_ ȇĽgĥ�Ƿč ķ 93OĦf 6Ķ¸ 5VŤ [UుdjTV3 ĸfaM3 ̢ 
Y�ǩŖY�Y�C¡ [3ǩ ĽÐŤľ�R§Oj̡ R[ ĳ¿ȅŴĥ� ĥf]C¡Oj 5ķV RV 5VŤ Z]ŠC¡ Y�İ�ţ  Ĩmĳgť RV 
Cȍfś _ǵŤM�Ƕ ǴĸÃŖȎfŠ Oǵ ȇ[_ d3ĮČcWOM3 ̢  5VŤ ĸfĦfĲÂ [�3Tు [ĸfŪT_¡ ĨnĽg RĸfŵR Ǵĸ�CĦf RV 
Cȍfś _¡ ĨmW­ťĥąM3 ̢ RVC¡ @C 9İqŪE3 HjĽg ĳ¿Mś[ǵ ĥą]M3 ̢  Y�ǩŖY�Y�ǾT dTǻǷfƔ \3 CȃĦ� 9VŤ 
[UుdjTV3 ȇ[_ RV 5ǻǷfƔ \�_Vు Y�ǩŖY�Y�C¡ dĸ�Ħf 5]š3 5ķÊŪ ȇU3Ħf ĨmWť_Ì Tǵ ĵ�ȇ3HM3 ̢ 
53TుC¡ 6Ķ¸ ȇa]Q ̢ ǩa]C¡ [UుdjTV3  _�\]  5ķV Y�ǩŖY�Y�ĮČ RV Ĩm_»ų ȃ d[dŪVు 
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djM�Ħf ĨmWťC¡3Ĭ� [ĸôC ĽhŠ Ŭ W]3Ħf Ĩmĳgť 6Ķ¸C¡ ȇĬ�C¡_¡ 7ĳgť3Ĩ� _ǵ ĥą]M3 ̢ 5Rǵ 63R]Ū3 
Įmȃ\ǵ Y�ǩŖY�Y� _�\] ĦfĲÂ dť3İ�3HM3 ̢ ǩaĸ�ĥ� [UుdjTV3 ĨmW­Š VŤ ȇc\3 ȇ[_ E�ĸ�3ǩ 
5ǵ ĮmȃĽg Y�ǩŖY�Y� ǵĻÑŖc§ś O¦ ĥfaM3 ̢ 6Ķ¸ ȇĬ�C¡_¡ ĥą] R§VŤ3TుC¡ Ĩ�_� Y�UWOM3 ̢ Į�Vు 
ȇ[_ WMų  5M�ų  ǵ]ųǖŪ3Ħf 93OM3 RĳÐťVǵ ĵ�ȇ3HM3 ̢ Y�ǩŖY�Y� ȇ[_Vు ǖǽ3H[ǵ 5OEM3 ̢ 
ǵJ3Ħf ȇĬ�C¡_¡ ĥfĺf _3MÎ ĥą] ś C¡ ĺ±`Ŵa_ĽgV 5ad]3 _ÌTǵ̡ 6Ķ¸ ĺÂ] WO T_HుC¡3MÎ Į�Vు 
5ZŪ3R]3 ĨmWťVǵ ȇ[_C¡ Įmȃ\J²\ŪM3 ̢ 5W­ťO¦ RVC¡ _Ìǵ ȇĬ�C¡_ 5ǻǷfƔ \�ǵŤ 5VŤ 
Y�ǩŖY�Y�ĮČ 5M�ų  Cȃť3ǩ ĨmǷfť Oǵ ȇ[_ Įm_¡dుĥąM3 ̢ 5M�ų  ĨmĳgťV3O¦C¡ 5VŤ ǾT ȇWĸ�RĶ¸ÛV 
ĥąW3ĮČ 5RǵŤ Y�Ħf ǳMśM3 ̀ 
 
7aǶŤ ĸfĽg̡ [UుdjTV3 JćCŪ3ĮČ Y�ǩŖY�Y�C¡ RV RW­ť_¡ ĮmȃĽgĸfaM3̡ Į�Vు ȇ[_Vు ǵ]ųǖŪ3 
ĨndుŠ Ĳ�Ť VĲÂ WĻfŖĮ�Š W3 ̢ ȇ[__Đ C¥Ĭ� 5[�\C¡O¦ [3ǩĺfO¦̡ Į�V3MÎ ǵJĶ¸ÛV ĳÐƔ[ CȃĦ�VĺfO¦̡ 
6 ĳÐƔ[Vు Į�Vు ĥąĸ�VM�ų Ħf aŪCŠ3 Ĩn\M3 Įmȃ\ǵĺfO¦ 5ķV Z]ŠVు 5VŤ 5M�ų  [�M�ų Ĭ� Y�Uĳ¿M�ś Ĭn 5ĲÂ 
ĵ�a3 C_EM3 ǿT_»uV 53Ļf_¡ ĸfĽg 7aǶŤ [UుdjTV3 JćCŪ3 ĥf]Q3Ħf >]ťĬ�V [3ǩ Wĸ�Q�[�_¡ 
5ǵ 6 ȇU3Ħf ĺfĸ�TŢĸ� 5VుĸfE Y3U3 [ĸ�3R EM�śWĬ�3İ� 5ǵ ĸf\�ȃ 

 
       

(a) 8 Va__Đǵ WƔĥfb3 ǷfRƔ ǩRƔQVు E�ĸ�3ǩ ĸf\3Ĭ�̣   ̝Marks ̧̪̞ 
WƔĥfb3 @C dEM� [ǵļg 5VM�ǵĥ� 6ı�]3 5ķV 53Ļf_¡ ̢ 5Rǵĥ� Ȏû 3R 9İnŢĻf_¡̡ 7ȍfś ķȍfś _¡ 
9Ĳ�Ťķ ĥfǵ ĺfM�ǵ aŪCŠ3 Ĩn\_Ìǵ Y_ľ�VుO¦ ̢ 5RVు ĳ¿ĸ�Ħ�V Wĸ�ĽgšR§_¡ ̢ R3Ĭ�Ɣ HǵǷč aM3̡ 
ĶÉV[�[ ĳ¿3WC3_Đ ĳ¿]EM3 ̢ ĶÉV[�[Vు aŪǳĸÃĥ�3H_Ìǵ Y_ľ�VR ̢ OY�ŧVు ĳÐƔǽ3ǩ [Vుc§_ĮČ 
ĺfŪǷf]3 ĨnĽÐ ĻÑȍfaĮ�]3 WOE ǶO_Đ ĳ¿]EM3 ǿT_»uVȇ 5Rǵ aŪĥ�ŠĮ�ŵǵĥ� ĥf]Q�_¡ ̢ Ĩna _Ìǵ ĺfO¦ 5ǵ 
ĥf_ÌǮ_Đ ĳÐ]  WOM3 ̢ Ħfȃ =M�ȈĽÐŠ  5M� VĬ�Ĩn [ǵļg ̢ Ĩ�_� [3İ� \�aC¡_ _�ĦÃ 5aĥfbĺfİ� ̡ 
dుDĺfİ�̡ > [�RƔ3 Ccś WOC¡3Ĭ� dుDǮaV3 >]ťĬ�ȃ 5ĲÂ ĥąĸ�C C_ĺfO¦ ̢ ǿTM CĹ�ŪQ�ĮČ ĳÐƔ[_Đ 
WOM3 ̢ C_�ŪQ�ĮČ 5Rǵ ĳÐƔ[ aŪaȏĸf_¡ ̢ 6Ķ¸C¡ 6dĸfĦf 93M�Vǵ [�M 7aŵM3 ̢ ĥfǵ 6Ķ¸ǵ aTȃ 
ĻÑȍfaĮ�]3 [�M_C¡ R_ :ĳgV Wĸ�ĽgšR§_¡ ̢ RĸfŵR 73İ�]ĮČ Wĸ�H\3 ̢ 73İ�] aŪĥ�ŠRŵ3 WƔĥfĻfǵĥ� 
VHŖCǷč aM3 ̢ WƔĥfb3_Đǵ ĳgĸ�ĥ�RV3̡ Ȏû 3R aŪĥ�ŠRŵ3 _ÌCǷč aM3 ̢ RVVు J�ȃ ĥóȃĳÐ ȇU3Ħf ǷfƔ ın\WOM3 
̢ 7aǶŤ VHŖC 73İ�] 5RǵŤ aİ�ȃĺÂ\M3 ̢ ǿT_»uV 53Ļf_¡ ȇaĸ�3Ĩ�ạ̑   

 
(b) C_�ŪQ� ̢ 73İ�] ǷfRƔ_ [UŪ 9VŤ ĵÈİ�_Vు 8 Va_ 6ı�]3Ħf ȇaĸ�3H3Ĭ�̣   ̝Marks ̧̪̞ 

C_�ŪQ�̡ 73İ�] ȇǻVŤ UుƔ ĺf_¡ ̢ ǮȇR3_Đ =Tుĸ²ÓV WƔC3WV_C¡ 7TŢ]¤ =M�ų  dť3İ�3Ĩ�ĸĆ ȇaĸ�3Ĩ�ȃ ̢ 
CĹ�ŪQ� Ȏfı�]QĶ¸ÛV \�aǳ ̢ 53T3 6Į�ũǻ[�V3 C_ \�aǳ ̢ E3Ǽ]3Ħf 93M£ =C¡ŐaĦf [�M�ų Oǵ 
RRŠ Ǆ3 ̢ 6Ķ¸İ� Tు4DZĸ�RĶ¸ÛV ER3 ̢ W_»ų M£] ̡ JY�ŧ WĬ�V R3Ĭ�Ɣ̡  CǶŤM� Y�_Ū3 ̢ M½uǸfķȭ Y�ĸ�V 
WĬ�V 6Ķ¸C¡ WƔĥfb3 ĽÐa̡ Aİ�] ť ̢ 53TుC¡ 5Rǵ WMų  CkRJŚṚ 6C]ŷQ̡ 7cś3̡ ĳÐƔ[̰ ǵJ�ǵĥ� ĳ¿uĥ� 
Cǵĳg3Ĩn 6T]ŶE�Q�_¡ _Ìǵ WƔĥfĻfǵŤ E�Ĭ�ŝ Ħf VǽũV 5[�\C¡ĸf_¡ ̢ ǩaĸ�ĥ� ĶÉV[�[ 5ǻǷfƔ \�ǵĥ� 
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aŪǳĸÃC3Ħf VO¦Hుĥą_ÌC WƔĥfb3 RVVు aİ�ȃĺÂĽgVW­ťO¦ C¡3Ħ�Ƿč aM3 ̢ ǮȇR3 53Į� [�Ħ�ĽgǷč ķVM�ų Ħf 
C¡3ǩ3HుC¡ Ƿč aM3̡ Wĸ�ĽgšR§_Vు =İ�ĸ�3ǩ ǵ_a_Ìǵ dEM� \�aǳ ̢̢ ǿT_»uV 53Ļf_¡ ĸf\�ạ̑ 
73İ�] 73TుC¡ W®ĸ�ŠĦf ǻVŤĶ¸ÛV aŪĥ�ŠRŵ3 E_ \�aǳ̣  W­] ȍfı�CŪ d[�J3 >]ť]ǩV HM�Ɣ __Đ 
7[OM�ǵĥ� 7cśWOTు ̢ ǷfǳaƔRŪ3̡ ĳÐƔ[̡ RVVు Į�Vు 5ĸ�ť3HుĥąM3 ̢̢ 7M�a3M� ĵ�ĺf_Vు W®ĸ�ŠĦf 
aŪǳĸÃĥ�3Ĩn dŵR3RƔ ĵ�ĺf_¡ C_ \�aǳ ̢ 7R] _Vు d3ĮČcĳ¿MśM3 ĥąd3 RV aŪĥ�ŠĮ�ŵǵŤ H3W­ĥąM�ǵĥ� 
>[�RƔ3 7cśWOǵ 6UుǵC \�aǳ ̢ =M�a3M� 5][ĸ�C_¡ _ÌC¡3Ĭ� ĽÐŤe eȎfŠ ǵŤ 53İ�3HE_Tు ̢ 
dEM� 6Oĳg_ų  _�Ħf ĥfC¡3Ĭ� Wĸ�H\3_Ìǵ W­] c§Ĭ�ĮČ Ǻǩĥ� ĺ±`ŴM�ǵĥ� ĺ±VĥfOǵ RRŵ3 ̢ Cȍfś _C¡ 
YÈ_RV3ĮČ CǶŤ`¨Ŵ ĥf]ŖTు̡ 5M�ų  CǶŤ`¨Ŵ ĥfĸÃŖĺfĸ�ǵ 5İpC İr]ŧ_Ū3 5ǵ ĵ�ȇ3HM3 ̢̢  ǿT_»uV 
53Ļf_¡ ĸfĽg̡ WƔĥfb3 ĺ±Ĳ±Ť[�C _Ìǵ aŪĥ�ŠĮ�ŵǵŤ W®ĸ�ŠĦf 5]š3 Ĩndుĥóǵ 5RǵŤ >ȇU3Ħf aİ�ȃĺÂĽg3İ� 
9İ�e]Q_ĮČ ȇaĸ�3Ĩ�ȃ 8 53Ļf_ĮČ ǷfM� 8 Va__Đǵ [�DŪǷfRƔ 5ķV 73İ�] Va_ ĳÐ] _Đ 
ĨmWťYĬ�V ‘ĥf_�ǴR aŪC¡Š _’ ĥąa_Đĥ� Ĩn]E_ aŪĥ�Š 5ĲÂ 53ĻfǵŤ C¥Ĭ� ȇaĸ�3Ĩ�ạ̑  

ĳ¿u 53Ļf_Vు ȇaĸ�3ĨnMW­ťO¦ Ȉ_»uV d3TĸfŨ__Đ C_�ŪQ� ̢ 73İ�]_ [UŪ 9VŤ ĵÈİ�_Vు djǩ3Ĩ�ạ̑ 


