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U`ÓÒî ¡Óu` ›K−:: 
 

$%�� 1.1� 1.2� w³°v eõPƒ wÅ”u= œw ’wfU ´}ªHÅ 

U¥’< �”ðMÖK< ÖIT> ”Øðƒ �¿:: 
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6. SÖ“¤]6. SÖ“¤]6. SÖ“¤]6. SÖ“¤]        

� ’²= ƒQ´„ `�c= Pì`+ �"��� wUHw ¾Ö�MK<KAU::     
� S²¥¥] $%�� ”}¨d[ “Ã �²= `�c= SMSÇ= Q„�ƒ” 

��\ ��9 �°Ä Ñ³ SM¡° ”¦c`O ¾u[�ƒ°−U ŸU›<¨<” 

}¨d¤= ´”uu< °Ä�ƒ Ã¨HxU:: �+ ¡ðMÖ<C 
Óv� 

Sc[�© Pdw ´P²< U¥E•U ¾[ÒÓì<::     
� ́ }¨<HxU ´§’ �°Ä Ñ³ ¨Ã ��\ ��9 �`Tƒ Ã¨HxU::     

� �¨<î]„U ´5^S< }SHa }¨d¤= PÑ´ ÃÑu[KAU::     

}}}}¨̈̈̈dddd¤¤¤¤= = = = ”Øðƒ”Øðƒ”Øðƒ”Øðƒ    1.11.11.11.1    
 

”}�Ha 3-5 ´P² ´}ðLK¿ Ñ<ÏK�ƒ Se`~ wU�íM �²= �í=K< 

²KA ð}+ e`O:: 
 

`�c`�c`�c`�c=: Ô’>�ƒ “Ã ¡`u=ƒ v¢ U°n”  
 

°LT°LT°LT°LT: lSƒ Ô’> ¨`Ç=” �+ “Ã ¡`u=ƒ v¢ U°n”  
 

����}�}�}�}�: “Ã ”¨<Pƒ ¯KUK¤ S®k’> T@ƒa �¿ Ã¤<” ÉœUu` "w 

PÅT@ƒ� ´Pì[ ”¨<Pƒ ²K−U ›"Lƒ ›K¨<:: ›w_ �ª” 

ŸU�cS] ´›UcK< Sd`Q�ƒ w T>.T@ ¨ÃŸ¯ wd.T@ 

´°p’< �ÄU::  “Ã ¡`u=ƒ v¢ lSƒ' ¨`Ç=' Ô’>” w¤SÃ 

¡”°p” �B�'; 

Sd`Q�ƒ:Sd`Q�ƒ:Sd`Q�ƒ:Sd`Q�ƒ:---- TeS]' ¡`u=ƒ v¢ 

›c^`P:›c^`P:›c^`P:›c^`P:----     i) ›¾“Ã ¨`Ç=' Ô’>” lSƒ” v¢ U`•U õK¿ 

                     ii) �í=MŸ<U QÉQÉ ”¨<Pƒ ¯p’<  

iii) UUUU°°°°]]]]ƒƒƒƒ    eeeeõõõõPPPPƒƒƒƒ    wUwUwUwUØØØØnU enU enU enU eõõõõPPPPƒƒƒƒ    ����+ v+ v+ v+ v¢¢¢¢    ÉÉÉÉKKKK¿¿¿¿::::::::    

   œw S¨Ç�� ”}UHa S²¥¤] ’Øu=�ƒ 1.1 }�Ha 

¡UMc<−U °ÉM Ã¨HxU:: SUI` Ÿ¯ “Ã v°KAU 

SU²’> ’Øw�ƒ wU¨<dÉ }SHa �+ ¡Q´− 

´Óv� ’Øu=�ƒ iƒ›< 
��a �bDA cd6!E�� 
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1.2. 1.2. 1.2. 1.2. ¯̄̄̄����” ƒQ´„” ƒQ´„” ƒQ´„” ƒQ´„    

  1. ´}SÅuK< Ó²�  2 ¡õKÓ² 

   2. °LT°LT°LT°LT: }�Ha �²= `�c= Ue ›Ö“GH�- 

• ¨`Ç= 'lSƒ” Ô’>” &���!�@ ý]´U Ã°p’<:: 

• �+ ¯G” }ÖG:VU ƒQ´„ &���!�@ý]´U Ã°p’<:: 

•  _É¾e” lSƒ” c=K=”Å` Ã°p’< 

•  ƒQ´„ c=K=”Å` u+ ´}¯k’ ªÒ ÑÃaU ÃÅM¿:: 

•  ƒQ„ ðce+ wS®k’> c=K=”Å` Ã°p’< 

•  T@L Uƒ"� wUØnU ƒQ´„ ¨<e” p`í= ²ÃwKAU 

Å[� ›"Lƒ .5'K:: 

•  "w T@3 “w d.T@3 T>T@3 e� K=ƒ� ¨ÃŸ¯ wÓMvÖ< 

ÃpÃ\:: 
 

3. ´}Pu3. ´}Pu3. ´}Pu3. ´}Pu\\\\    T@L�T@L�T@L�T@L�ƒƒƒƒ    ›SHI`›SHI`›SHI`›SHI`    

•  ðce+ x� ŸU´Q²< wð}’ U`›Ã:: 

•  ›ðLKÃ ðce+” Å[� œ"Lƒ” w›”í` ƒQ´„” p`í=” 

UÓLî:: 

•  }SHa ¨<e” p`í= ”²ÃwKAU ›"Lƒ wS®k’> c=K=”Å` 

”¦°p’< Uw`ƒ�°:: 

•  vÊ Ö`S<e' �. ����'� Qc� " C �bDA fc� 

����g� ���Q. ���hh9 Q� i3je "U ��. 

Qc� 
�'f �bDA �$3� 
   Q„” SMc=” UÃÃØ U¡ÁÉ ÃŸ›M �¿:: Ue}SHa 

kKM+ ð}’�ƒ UÓv`��  

• �+ UUH` UeƒUH` ŸÃÇ= IÃ¨ƒ ”¦IM−” 

}ð�ªÃ ”UÓv`� ’+ `�c= ´³SÆ ð}’�ƒ ”œw’ƒ 

ƒQ´„ 47� p`í= ”²ÃwK< œ"M ƒQ´ƒ›< wT@L 

Uƒ"� }Ö�U" ƒQ´ƒ›< �“¯k”" U`›Ã:: 
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4. SUH] PÑ³ƒ4. SUH] PÑ³ƒ4. SUH] PÑ³ƒ4. SUH] PÑ³ƒ    

•  ¨<e” p`í= ²K− Pí=” ¨Ã ×¨<L S®k’> c=K=”Å`' 

TeS]' w`ßq' hP’:: ¨<e” p`í= ²ÃwKAU ›"Lƒ 

”›w’ƒ' �UW' ¡]' TÃ �"��� 
 

5. UUH` UeƒUH`5. UUH` UeƒUH`5. UUH` UeƒUH`5. UUH` UeƒUH`    �M@ 
(�� N+���M@ 
(�� N+���M@ 
(�� N+���M@ 
(�� N+��    

k-� �-�4k-� �-�4k-� �-�4k-� �-�4    
pÉT> ¡õK= UÏT` �„U ¨<e” p`í= ²ÃuKAU œPLƒ TÃ 

¨²} œw SUH] PÑ´ ´}Ökl Sd`Q�ƒ ›GÇ=U" �5 4 

ÃÓv�:: SUI` ´}¨c’< }�Ha S]ïU *}’ ”¦c`O 

¡Ñw\ Ã¦�K< �ÄU:: 
 

   wSUI` X�� ¡!
[KAU ƒîu=ƒ ´Óu[KAU �íKAU ²K¨<   

�ÄU  

1. SUI` ›w ¡õK= Ue ›}¬ pÉT> ƒUI`+ UÏTaU   

S�}© wQ„ UÏT` ÃŸ›M �¿:: ”›w’ƒ ”}SHa “w hH> 

T. Q”ƒ4�B }�Ha �”�Ã ŸU´}¯²u<” ´}¨c’ hH>  

¡ðee ŸU´¦�M” ”U”�Ã ŸU´§’” ÃQ}~�� 
 

2.2.2.2.     ììììvvvvÃÃÃÃ    ››››"L"L"L"Lƒƒƒƒ    ŸŸŸŸUUUU´́́́eeee°°°°w Uw Uw Uw UÓÓÓÓLLLLîîîî    ÃŸ›ÃŸ›ÃŸ›ÃŸ›MMMM    

G. G. G. G. ÅÅÅÅ[p [p [p [p ››››"L"L"L"Lƒƒƒƒ        

�U’> œw ´}ðLK¾ w^¤ �”ƒ�SØ �+ �`í= �U’> 

›ÃM¨Ø”:: œw TÃ �¨<” �”}�+“Ä p`ì< ›ÃM¨Ø” 

UB”Á~ “w TÃ �”ƒ›~ ¡”Ç= �+ �U’> ƒQ
„ ´œ¡M x� 

7K´ƒ¡m �¿:: "w²= �”`É* ðce+ �`í= ¾wKAU� Ã¤<” 

��
` ¨<e” ƒQ´„ ›K−U:: Å[� ›"Lƒ ¨<e” ƒQ´„” 

p`î” ›K−U:: 
 

K) K) K) K) ððððce+ce+ce+ce+    

PÅ Ö`S<e T. ¨<cÆ �²= TÃ “w ´}ðLK¾ ¯Ã’ƒ 

SƒP²= �e n�n�N� ›e}¨<°K<−:: �+ ƒQ´„ TÃ ¨<e” 

�¿& ›ÃM¨Ø”:: p`ì< Ó“ "w SƒP²= “w SƒP²=›< 
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ÃKª¨Ø:: 7 
o+ -� ðce+ ¨<e” ƒQ´„ ›K−U ¨<e” 

p`í= Ó“ ¾wKAU”��  
 

N) N) N) N) Ò³ƒÒ³ƒÒ³ƒÒ³ƒ    ŸŸŸŸU e]U e]U e]U e]”Ò”Ò”Ò”Ò    ´œ´œ´œ´œUcK< c=K=UcK< c=K=UcK< c=K=UcK< c=K=”Å”Å”Å”Å^̂̂̂ƒƒƒƒ    u+ Pu+ Pu+ Pu+ PÅÅÅÅ    ÝõÝõÝõÝõ    ¯̄̄̄u=u=u=u=7P7P7P7P 
u+¨<�õ �”ƒÉó� ›e}¨<°K< ŸU›<¨<” �+ ´}¯uc 

(´}¨}ð) wUeÇÉ UÉó� ðƒ’<:: �+ðKT ´Ñu�Ÿ<C ð}’ 

Ò³ƒ x� ŸU´Q²< L.A ƒQ´„*U Ó“ ¨<e” ŸU²Ã¢’ �¿ 

²`›=:: 7 _ Ò³ƒ ¨<e” p`í=” ¨<e” ƒQ´„” ¾wKAU”:: 
 

3. SUI` ”}�Ha �“PÑ²< }�Ha S®k’> c=K=”Å` }ÖG:VU 

´}ðLK¾ ¯�“ƒ ƒQ´„ ðce+ Q�p��e ÃKTSÆ:: 
    

1.3 S1.3 S1.3 S1.3 S®®®®kkkk’’’’> > > > í°í°í°í°����    
        1. 1. 1. 1. ´́́́}S}S}S}SÅÅÅÅuK< uuK< uuK< uuK< u´́́́N= N= N= N= Ó²Ó²Ó²Ó²�  2 ¡õK Ó² 

        2. 2. 2. 2. °°°°LT:LT:LT:LT: }�Ha �+ `�c= UeœÖ“�1: 

•  �”�Ã’ƒ í°� ÃÑMì<�� 

•  í°� PÅ ›"' SÖ” œ"K<” ƒQ´ƒ›<” wU°k” 

ÃÓwÖ< 

•  U°]ƒ í°� wUØnU í°� œ"Lƒ ÃÅM¿�� 

•  ƒQ´„ ¨<e” p`í= ²ÃwKAU Å[� ›"Lƒ wT@L Uƒ"� 

Ã°p’<:: 
 

    3. 3. 3. 3. ´́́́}Pu[ }Pu[ }Pu[ }Pu[ ››››SHI^ T@LSHI^ T@LSHI^ T@LSHI^ T@L    

• í°� SÖ” ›"M ”ƒQ´„ �”ƒUkM U¥’< ÃÓKì<KAU  

• kK=M ð}’ w³°v í°� œ5�', ”}SHa ����=  
• ›ÑLMí ¯KUK"© ›HÉ í°� U`›Ã 

• PÅ ¨Ã ¡M} ´7`O Q„�ƒ 7?8b  U`›Ã:: }�Ha 

}¨cB+ ”Øð�ƒ ¡Ñw\ Uw`ƒ�°:: 
 

4. SUH] P4. SUH] P4. SUH] P4. SUH] PÑ³ƒÑ³ƒÑ³ƒÑ³ƒ        

• ´}ðLK¾ SÖ” ²K−U &���!�@ ý]´Tƒ' ƒ`u=¯>ƒ 

ý]´Tƒ” c=K=”Å^ƒ”  

• Sak’> c=K=”Å` TÃ' ²Ã+= ›M¢M 
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•  ¨<e” p`í= ²ÃwKAU œ"Lƒ  

•  T>³” 
    

5. UUH`5. UUH`5. UUH`5. UUH` - UeƒUH` �M@ 
(�� N+�� 

k-� �-�4k-� �-�4k-� �-�4k-� �-�4    

í°� ´}ðLK¿ œ"Lƒ ”U°n” œÉKÃ+ T‚`ÁLƒ ›GÇ=U" 

UÉL¨< ÃUŸ`:: 

 

 

 

 

 

 HÃÉaT@ƒ`:- }’íí] í°m ¨ÃŸ¯ í°m ðce+ 

´°p” Sd`N= �¿:: ”�i}Ã í°m ²K−U ðce+ �+ 

HÃÉaT@ƒ` w²<Q �”ƒÖMp:: ¯w¿ í°G: ”²K−U ›"Lƒ 

Ó“ w²<Q ›ÃÖMp”:: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

}¨d¤= ”Øðƒ 1.2}¨d¤= ”Øðƒ 1.2}¨d¤= ”Øðƒ 1.2}¨d¤= ”Øðƒ 1.2    

°LT°LT°LT°LT: í°� U°n” (¨<e” p`í= ²ÃwKAU Å[� ›"Lƒ” ¨<e” 

p`í= ²K−U”) ðd0” 
 

 

¡Me Pdw¡Me Pdw¡Me Pdw¡Me Pdw:- SÖ+œ"KAU ´}ðLK¾ §Ã’< ƒQ´ƒ*U T°[ 

´§’< ›"Lƒ ›K¨<:: ŸU›<¬� SÖ” œ"KAU T°[ ¢Ã’< 

ƒQ
„*U ÃðLK:: eK²= ´UÉ“ SÖ+›"M” ƒQ´„” 

wUB”Áƒ í�� �¿ ´}œdc`:: ec²= í°� PÅ œŸM 

SÖ+›"M “Ã �+ ›"M ”ƒQ´„ �”ƒUkM �¿::  

    wN=dv© U°]ƒ �”ƒÓKî í , 
�.f
�

  

     ¯KUK¤ ›HÉ í°� Ÿ¯ Ÿ=Ó/T@3 �¿:: 
    

›ÉKÃ+ ’Ñ^ƒ›ÉKÃ+ ’Ñ^ƒ›ÉKÃ+ ’Ñ^ƒ›ÉKÃ+ ’Ñ^ƒ:- SeS]" T>³”" õK<×ƒ SÖ+›"Lƒ 

´}ðLK¿ QP��” Sak’> c=K=”Å`”  
 ›c^`P:›c^`P:›c^`P:›c^`P:----    

 i)  wT>³” SÖ+›"M “Ã �„U QP�� U°n” 

 ii) ƒQ´„*U wS®k’> c=K=”Å` U°n” 

 iii) í°� QP�� wU°]ƒ í , 
�.f
�

 UÉLÃ 

 iv) œw SîPõ ��H^Ã ²KA cÅI í°� }ÖG:UŸ<U 

¯Ã’ƒ �+ QP' õK¿ 
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6. S6. S6. S6. SÖ“¤Ö“¤Ö“¤Ö“¤]]]]    

� ’²= ƒQ´„ `�c= Pì`+ �"��� wUHw ¾Ö�MK<KAU::     
� S²¥^] $%��”}¨d[ “Ã �²= `�c= SMSÇ= Q„�ƒ” 

��\ ��9 �°Ä Ñ³ SM¡° ”¦c`O ¾u[�ƒ°−U= 
ŸU›<¨<” }¨d¤= ´”uu< °Ä�ƒ Ã¨HxU:: �+ ¡ðMÖ<C 


Óv� Sc[�© Pdw ´P²< U¥E•U ¾[ÒÓì<::     
� ́ }¨<HxU ´§’ �°Ä Ñ³ ¨Ã ��\ ��9 �`Tƒ Ã¨HxU::     

� �¨<î]„U ´5^S< }SHa }¨d¤= PÑ´ ÃÑu[KAU::     

}¨d¤= ”Øðƒ 1.3}¨d¤= ”Øðƒ 1.3}¨d¤= ”Øðƒ 1.3}¨d¤= ”Øðƒ 1.3    

°LT:°LT:°LT:°LT:---- HÃÉaT@ƒ` wUØnU í°� ðce+ U°n”  

¡Me Pdw :- œ"Lƒ œw ðce+ �”ƒœƒ¨< �+ ðd0 œw 

�„U ›"Kƒ  ”L�K= ´Åõ� PÃK= Q C:: �²= PÃK= Ÿ¯ 

PÃK= ��h*q ÃwHM:: ´}ðLK¿ ðce+ ¤¯ ´}ðLK¾ 

�.9 ��h*q ›K−U:: �²= ›ðLLÃ �.9 ��h*q ÉT 

��B”Áƒ í°DU �¿:: eK²= HÃÉa T@ƒ` wUØIU Ÿ¯ 

í°G: ðce+ ”°p” 

›ÉKÃ+ ’Ñ^ƒ›ÉKÃ+ ’Ñ^ƒ›ÉKÃ+ ’Ñ^ƒ›ÉKÃ+ ’Ñ^ƒ    

 kÖ=” "w SeƒÁƒ ´}c`N ƒQ´„ ¡°p” ´¦�M c=K=”Å` 

ðce+ (TÃ'  ²Ã+'  ›M¢M) 

›c^`P:›c^`P:›c^`P:›c^`P:----    

1. “w cKe} w`ß„�ƒ cKe} ´}ðLK¿ *�7r �'s 

2. “w cKe}*U wßq�ƒ HÃÉaT@ƒ� Q��4�� 

3. �+ HÃÉaT@ƒ` ~x œw.”*U ðce+ Qìu=1 Ö91 

ƒ°´wƒ¤<U ¨<cÆ 

4. "w cKe+*U ðce+ TKƒ (TÃ' ²Ã+' ›M¢M) ›¾“Ã 

´L¯K í°� ›K−; 
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 1.4. S1.4. S1.4. S1.4. SÖ”Ö”Ö”Ö”    ›Ñ›Ñ›Ñ›ÑLMLMLMLMíííí    ò²ò²ò²ò²="="="="©©©©    ¯̄̄̄����“ƒ“ƒ“ƒ“ƒ    

        1. 1. 1. 1. ´́́́}S}S}S}SÅÅÅÅuK< uK< uK< uK< Ó²Ó²Ó²Ó² , 1 ¡õK Ó² 

        2. 2. 2. 2. ������������������������----    �_ ��0 �7�X�   ���_ ��0 �7�X�   ���_ ��0 �7�X�   ���_ ��0 �7�X�   ��tJtJtJtJ    
• �”�Ã’ƒ SÖ” ò²="© ¯�” ÃÑMì< 

• SÖ” eõPƒ" ƒQ´„" í°m" k'u*" “I] " PÃK=" 

e^Q” eMÖƒ ÃÓKì<:: 

            

3. 3. 3. 3. ´́́́}Pu}Pu}Pu}Pu\\\\    ››››SHI^ T@LSHI^ T@LSHI^ T@LSHI^ T@L����ƒƒƒƒ    

• }�Ha ›w S”Ô ò²="© U°]�ƒ” Sc[�© ¯�“ƒ� 
²K−U ´UÉ“ ¡SÁ¾Ö< UÓv`:: 

• SÖ” ¯�” ò²="© ¯�” w¤SÃ ŸU´ÓKì<  Ã(Kì< 
• }�Ha “Ã ´}ðLK¿ ò²="© ¯G“ƒ SÖ” ¯�” ¡ÅM¿ 

ÃÑu`:: 
 

4. SUH] P4. SUH] P4. SUH] P4. SUH] PÑ³ƒÑ³ƒÑ³ƒÑ³ƒ        

•  ´}ðLK¿ S×he+ SîPõ+ 
 

5.5.5.5. UUH`UUH`UUH`UUH` - UeƒUH` �M@ 
!�� N+��  

�-� �-�4�-� �-�4�-� �-�4�-� �-�4    
pÉT> “w ¡õK= U��¨<Ÿ<U w´Q ´uK< w³°v SÖ” ¯�” 

ò²="© ›ÑLMí ¯�“ƒ Q„�ƒ wUÉL¨< }�Ha v°L„U 

¡e`O UÓv` ¨ÃU ¡õK= °¿ UHw:: 
 

6. 6. 6. 6. SSSSÖ“¤Ö“¤Ö“¤Ö“¤] ] ] ]     

� ’²= ƒQ´„ `�c= Pì`+ �"��� wUHw ¾Ö�MK<KAU::     
� S²¥^] $%��  ”}¨d[ “Ã �²= `�c= SMSÇ= 

Q„�ƒ” ��\ ��. �°Ä Ñ³ SM¡° ”¦c`O ¾u[�ƒ°−U 

ŸU›<¨<” }¨d¤= ´”uu< °Ä�ƒ Ã¨HxU:: �+ ¡ðMÖ<C 


Óv� Sc[�© Pdw ´P²< U¥E•U ¾[ÒÓì<::     
� ́ }¨<HxU ´§’ �°Ä Ñ³ ¨Ã ��\ ��9 �`Tƒ Ã¨HxU::     

� �¨<î]„U ´5^S< }�Ha }¨d¤= PÑ´ ÃÑu[KAU::    
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1.5 1.5 1.5 1.5 h.�h@ ����rh.�h@ ����rh.�h@ ����rh.�h@ ����r    
     1. 1. 1. 1. ´́́́}S}S}S}SÅÅÅÅuK< uK< uK< uK< Ó²Ó²Ó²Ó² , 1 ¡õK Ó² 

                2. 2. 2. 2. ��������������������    ����²²²²= `= `= `= `����c= Ue}c= Ue}c= Ue}c= Ue}Ö“Ö“Ö“Ö“�� ��� ��� ��� �����tJ�tJ�tJ�tJ�----        
•  wPÃK= 10 ›ìPQó lî]�ƒ w×°T> ¯wÃ ¨Ã 

w×°T> ”�i}Ã ´§’ Hî] wGK=K< }’vvÃ UÓv`” x� 

²Ã¨<É�” (.J� .g$F:: 

• �”�Ã’ƒ U�LÉ ÃÑMì<�� 

• }�Ha ”´}ðLK¿ ¯�“ƒ ´eTS±U S¯k’> ÃðM¿�� 

 

3. 3. 3. 3. ´́́́}Pu}Pu}Pu}Pu\\\\    ››››SHI^ T@LSHI^ T@LSHI^ T@LSHI^ T@L����ƒƒƒƒ    

•  }�Ha w×°T> ¯uÃ+” w×°T> œ“�i}Ã Hî]�ƒ 

”¦îQF ÃÑu`:: œw �²= œìPQó w²<Q ²Ã�‡¨< �”�Ã 

eK´§’ �¿ ›=KAU ÃQ}~ 
    

4.4.4.4. SUH] SUH] SUH] SUH] �(v��(v��(v��(v�    
w�� 
   

5.5.5.5.    UIH`UIH`UIH`UIH` UeƒUH` �M@ 
(�� N+�� 

k-� �-�4k-� �-�4k-� �-�4k-� �-�4    
w×°T> ¯uÃ+” w×°T> �“�i}Ã� Hî]�ƒ wîOõ UÉL¨<:: 

kí=M" ”}�Ha œw ¡õK= UQ�ƒ �”�Ã ìÑU ŸU´ðÖ[KAU 

”}�Ha UQ�ƒ:: 

6. 6. 6. 6. SSSSÖ“¤Ö“¤Ö“¤Ö“¤] ] ] ]     

� ’²= ƒQ´„ `�c= Pì`+ �"��� wUHw ¾ÖnMK<KAU::     
� S²¥^] $%�� ”}¨d[ “Ã �²= `�c= SMSÇ= Q„�ƒ” 

��\ ��. �°Ä Ñ³ SM¡° ”¦c`O ¾u[�ƒ°−U ŸU›<¨<” 

}¨d¤= ´”uu< °Ä�ƒ Ã¨HxU:: �+ ¡ðMÖ<C 
Óv� 

Sc[�© Pdw ´P²< U¥E•U ¾[ÒÓì<::     
� ́ }¨<HxU ´§’ �°Ä Ñ³ ¨Ã ��\ ��9 �`Tƒ Ã¨HxU::     

� �¨<î]„U ´5^S< }SHa }¨d¤= PÑ´ ÃÑu[KAU::    
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    ��������������������    ���	���	���	���	
� �
��
� �
��
� �
��
� �
��    

I. �x �x �x �x �. y6 �e
'N� �'l���. y6 �e
'N� �'l���. y6 �e
'N� �'l���. y6 �e
'N� �'l�� 
     1. �x   2. �x     3. y6  4. y6 

II. +|� STU� " 4 $%�� +|� STU� " 4 $%�� +|� STU� " 4 $%�� +|� STU� " 4 $%�� Q��}��Q��}��Q��}��Q��}�� 
      1. ~) 7��� (g e. �5 ��E� 
�^

 �� 7��� �K�� 

 ) �$
% �5 QP' 
r QP' 
���" �� �K��  
8) )�� �5 QP' �X�QP' e. �r QP' +r �$
2 s 

���� 
�
e p�� �K�� 
�) Q(�') ���4 q_P@ p�e� pSe� 
%� ��d�@ 

p�e� ��('�� ��(� �K�� 
�) ��d�@ Q(�') p�e� � “~x10 ” �'�� ��('�� 

pSe@ �! T �K��  

2) ~. 7��� 1) &���!' =�x�  2) 7�7 N�e� =�
�x�x7 

    . I� ��P�  8. �X+QP' *h0/�$
% *h0    
3) t.-JI�� )�� *�7r ���g)�” .Xk��� 
4) h.�h@ ����r f��$F �h3@ �g? ^.A ��9� 

��!3/ ��4 
(�� Q��$G �K�� 
5) ���- Sg?�� i.�� ��.9 10 �X��e ��('�� 

Q��$F �K�� 
 
 

III. ��������?� ��/�� 
7�� $%��?� ��/�� 
7�� $%��?� ��/�� 
7�� $%��?� ��/�� 
7�� $%��    

 1. 
�4t
      
-           ��$
�4t
      
-           ��$
�4t
      
-           ��$
�4t
      
-           ��$ 

      � = 30hI   ~) 7���=?   ~) 7=�x� = 30hIx25hI  

      � = 40hI    ) �$
%=?      �=750 h.I2 

      � = 25hI        ) � = �×�×� 

             �=40hIx30hIx25hI 

    �= 30,000 hI3 
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2.2.2.2. 
�4t

�4t

�4t

�4t
                            
- 
- 
- 
-                                          


� her�=10 �$
% e. her�=?  ��$��$��$��$ 
�1 = 75;9                 �$
% her�=�2-�1    
�2 =100;9           =100;9 - 75;9  

  = 25 ;9  

�$
% �5 h�r� =��;9
��  = 2.5;9 

 

3.3.3.3. 



�4t
�4t
�4t
�4t
                        
- 
- 
- 
-                                         ��$��$��$��$  

� =27.3 hI    7���        � =�x� 27.3x17.5 
� =17.5 hI    7=?           7=477.75hI2 

4.4.4.4. ~) 2.7x102 �! I/�2÷3.6x10-4�! = �.����� W

.�ff����
�!

  

                                = �.�

.�x10

2-(-4)�! I/�2 
 

                               = 0.75×106I/�2 
 ) 3.9x10-2I - 2.3x10-3I = 39x10-3 - 2.3x10-3 

= (39-2.3)x10-3I  
=36.7×10-3I 

5.5.5.5. 1) ~) 1.5x1010 �!    ) 1.89x10-6I 

2) 8) 3:e�    �) 6���! 
6.  [(8.60 × 105) × (6.17 × 10-2)] ÷ (1.79 × 10-4)      

= [ 8.60 × 6.17 × 10(5 − 2)] ÷ (1.79 × 10-4 ) 
= [53.062 × 103] ÷ (1.79 × 10-4)   
= (53.062 ÷ 1.79)103 −  (-4) 
= 29.64 × 107 = 2.964 × 108 

7.7.7.7. � = �.Q���.Q��]
��   ] = �×��

�.Q� � �.Q� 
 = 

[]] = [�.Qx�x�2 /!2] / [�Qx�f] = [�.Q-1�3!-2] 
8.8.8.8. ~)  � = k* ×!+ 

�
�ex!

2 

    [�] = ��
!

x! � �!x!�� 
    [�] = 2[�] 
7 _ c��� �6�� " 4 p�e� �5 p.+� �K��� 

 ) k�
�  =k* 

�  +2xex�� ���

!� �  ��

!� � 2× �
!� ×�� ��5 �K���
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U°^õU°^õU°^õU°^õ    2222    

  

kA� kA� kA� kA� SSSSeeeeS^S^S^S^©©©©    penepenepenepene    
    

1. ’²= U°^õ ´}SÅuK< Ó²’²= U°^õ ´}SÅuK< Ó²’²= U°^õ ´}SÅuK< Ó²’²= U°^õ ´}SÅuK< Ó² �  10 ¡õK Ó² 

2222....    °LT�ƒ°LT�ƒ°LT�ƒ°LT�ƒ::::----    }�Ha �²= U°^õ Ue›Ö“kH 

•  ›=-}KªªÖ= pek� "w }KªªÖ= penc ÃðM¿:: 

•  ›w’�ƒ ]� ��� kA� �7��@ k7R� ÃIu<��  

•  Q„�ƒ T�¤LÃ k'u*'  T�¤LÃ ›”ð�© k'u*” 

“I]” Ã�`O�� 

•  ´}ðLK¿ Ó^óƒ `$��-Ó"' k'u*-Ó"=  “�?-Ó" 

Ãe�K<�� 
 

�µU }Pu=aU ²K¨< ����� “w }Óv` ¡'¨Ö< ›K−U:: œw 

}Óv` ”U¨<¯M °LT�ƒ }¯k”+ Ö�U+ (ƒ`Ñ<U ²K−U) 

i„�ƒ ¡�SÖK< ÃÓv�:: 
 

3333....    ƒƒƒƒQQQQ´„´„´„´„    ����²²²²= U= U= U= U°°°°^̂̂̂õõõõ        

- PÃ'�ƒ œw ò²=¡7  

- kA� SeS^© pene  

- kA� �7��@ k7R� �!�� ���! g 
  

SUH] PÑ´ SUH] PÑ´ SUH] PÑ´ SUH] PÑ´     

- SeS]' “Ã N=dw SîPò ¨[kƒ= �`de' ìòQ TÓ’@ƒ' 

g� T>³”' pen� ´ÑMì< Ó^óƒ' Ó² S1ì] c¯ƒ��  
 

´}Pu´}Pu´}Pu´}Pu\\\\    œSHI^ T@L�ƒ œSHI^ T@L�ƒ œSHI^ T@L�ƒ œSHI^ T@L�ƒ     

• UÃÃØ 
• ÑKí 
• ð}’ 
• wÑ<ÏK w}Óv` 
7�� ýaË¡ƒ�ƒ UHw    
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SUH] ƒMT>SUH] ƒMT>SUH] ƒMT>SUH] ƒMT>    

���� 2� ���� 2� ���� 2� ���� 2� SeS^© pekSeS^© pekSeS^© pekSeS^© pek����                                    

� ��  !"���

� ��  !"���

� ��  !"���

� ��  !"���    10101010         
    

¡õ¡õ¡õ¡õK K K K 
Ó²Ó²Ó²Ó²    

`̀̀̀����c=c=c=c=����ƒƒƒƒ    ´́́́`̀̀̀´́́́` ` ` ` °°°°LTLTLTLT����ƒƒƒƒ    ´́́́}Pu[ T@L }Pu[ T@L }Pu[ T@L }Pu[ T@L ››››SHI`SHI`SHI`SHI`    
    

ÑÑÑÑUUUUÒÒÒÒUUUU””””    UUUU²²²²“”“”“”“”    
 
1Ã 

2-1 PÃK=�ƒ 
œw ò²=¡e 

- ¯Ã’�ƒ 
PÃK=�ƒ 

}SHa �²= U°^õ Ue 
¨É›<:- 
•  ¯Ã’�ƒ PÃK= Ãì`O�� 
• ´’¥¡›<”  ²Ã“¥¡›<” 
PÃK=�ƒ ÃðM¿�� 

• Q„” SMc=”  
• UÃÃØ 
• ÑKí 
• ð}+ wÑ<ÏK”    w¨<Mk” 

”}THa w³°v PÃK= 
”¦¡�” ²Ã”B¡�” 
œw+�ƒ ”¦ÑMì< ÃQ}~::  

 
2Ã 

kÇTÃ” dMdÃ” 
QÓ�ƒ ’>¨<}” 

•  kÇTÃ QÑ> ’>¨<}” 
ÃÑMì<�� 

•  dMdÃ QÑ> ’>¨<}” 
ÃÑMì<�� 

•  œw S”Ô °[õ+” PÃK= 
œMx ´§’ penc” ›ðLLÃ 
Ã('E:: 

•  Q„” SMc=”  
•  UÃÃØ 
•  ð}+ 
•  “Ã }Óv`  e^Q+ 

kÇTÃ QÑ> ’>¨}”” 
LMdÃ QÑ> ’>¨<}”” 
”¦ÑMì< Ã}P}~�� 
PÅ ›"M penc œMx 
´§’K< Ó² S¯´ ŸU´§’ 
ÃQ}~::  

 
3Ã 

2.2 SeS^© 
penc 
2.2.1 ›=}KªªÖ= 
SeS^© pene 
• T�¤LÃ 

k'u* 
• T�¤LÃ 
œ”ð�© k'u* 

•  �µU nLƒ k'u*= 
T�¤LÃ k'u*= “I]= 
SeS^© penc� “I^© 
SeS^© penc 
�”�Ã’„U ÃÑMì<:: 

• Q„” SMc=” 
• UÃÃØ 
• ð}+ 
• “Ã }Óv` c^Q+ 

�”�Ã’ƒ k'u*� 
›”ð�© k'u*” ¦ÑMì< 
Ã}Pƒ~ ŸU›<¨<” 
›ðLKÃ ¡M+*U ”¦ÑMì< 
ÃQ}~::  

4. • T�¤LÃ 
œ”ð�© 
k'u* 

��hBr $%�� Q� 
��^�. k'u*� ��^�. 
Q�*�@ k'u*� .����� 

$%� �'0� ��  � 
�4 S� 7�$r  

• *�+ �-�4 (�) 

��?�� k'u*� Q�*�@ 
k'u*� ��/R� $%�� 
�B��� �!3��� 
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5.   ]-� ��� e�? 
" C �7��@ 
k7R�  

 

���.+� e�?� ]� ��� 
e�? " C ����@ k7R�� 
.('E�� 

• $%� �'0�  
• �../ 
• ( � 

��tJ ]� ��� k7R�� 
]� ��� e��� k7R� 
f*��\� �B*'H 
.���2  

6. • e�? ���[ $%�� .����� • ( )  
• *�+ c<'4 $%� '0� 

��tJ 3��%� $% 
�B��� ��9 �\ .�t¡�� 

7. 2.3 f(�') k7R� 
�!��  
• ]� ��� 

k7R� 

��tJ �$��� �/+�� 
�Q�)� !" .7���� 

• ( ) 
• �*�+ �-�4  
• $%� �'0�  


�Q�C 7�9 � �4� 
�$�� �Q�)� !"� �/+� 
�f�)� !"� cd6!�U�  

8. • ]� ��� 
k7R� (
�� ) 

��tJ �v�3 k - != � - ! 
��7Q' ¢�4 e. �r !��� 
7��� !��� .('E�� 

• ( )  
• $%� �'0�  
• *�+ �-�4 

• ¢�4 � - ! ���.+� 
.$�2  

• k-! 
*/�C 7��� 
���.+� �B('E 
.$�2��  

• P� �r !�� �$S� 
�B5'K .$�2��  

9. ]� ��� 
e��@ k7R�  

k7R� �f�)� !" i�. 
i�
'�/ .7���� 

• ( )  
• $%� �'0�  
• ��  � �4'S� 
7�$ 
��$r  

• *�+ �-�4 

k'u* - !"=  e�? - !" 
!�G� �B7�� .$�2  
 

10.  ]� ��� e�? 
" C k7R� 

S�  

7U£ k - ! e - ! 7��� k 
- ! � .�'¤��  

• ( )  
• *�+ �-�4  
• �4'S� ��  � 
�d� 

7�$r  
• $%� �'0�  

• �"�
7�� $%%� $�2  
• k - ! !�� ���.+� 

.('g  
• e - ! 
*/J 7��� 

���. .('g��  
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2.1. PÃK=�PÃK=�PÃK=�PÃK=�ƒƒƒƒ    œw ò²=¡eœw ò²=¡eœw ò²=¡eœw ò²=¡e    

1. 1. 1. 1. ´́́́}S}S}S}SÅÅÅÅuuuuK< K< K< K< Ó²Ó²Ó²Ó²� 2 ¡õK Ó² 

2. 2. 2. 2. °°°°LT }LT }LT }LT }����Ha Ha Ha Ha ����²²²²= `= `= `= `����c= Ue}c= Ue}c= Ue}c= Ue}Ö“Ö“Ö“Ö“������������----    
•  �”�Ã’ƒ PÃK= ›w ò²=¡e ÃÑMì<�� 

•  ¯Ã’�ƒ PÃK= Ãì`O�� 

•  PÃK=�ƒ ”B¡�” PÃK=�ƒ ›w `Q�ƒ” ÃðM¿�� 

•  dMdÃ QÑ> ’>¨<}” ÃÑMì<�� 

•  pen� œMx” PÃ'�ƒ œw °[õ�” ÃðM¿:: 
 

3. 3. 3. 3. ´́́́}Pu}Pu}Pu}Pu\\\\    T@LT@LT@LT@L����ƒƒƒƒ    ››››SHI^SHI^SHI^SHI^    

•  UÃÃØ 

•  ÑKí 

•  Q„” SM7” 
 

4. 4. 4. 4. SUH] PSUH] PSUH] PSUH] PÑ´Ñ´Ñ´Ñ´    

• eý]”Ó vK”e (’>¨<}” T@ƒ`) 

• ¡M} ìóQ+ TÓ’@�ƒ  

 

5.5.5.5. UUH` UeUUH` UeUUH` UeUUH` UeƒƒƒƒUH` UH` UH` UH` �M@ 
(�� N+���M@ 
(�� N+���M@ 
(�� N+���M@ 
(�� N+��        
    

G. pG. pG. pG. pÉÉÉÉS US US US UÉÉÉÉLLLL¨̈̈̈< < < <     

’²= `�ec= ´}SÅuK< Ó" ¡M} ¡õ  Ó" �¿:: òKT w³°v 

�”�Ã’ƒ PÃ'” QÓ�ƒ kÇTÃ” dMdÃ” ’>¨<}” U¦Le 

œÉL¿ �¿:: eK²= }�Ha pÉT> “w ¡õK= UUî*U  �/*� 2.1 

�\ �   2.1� 2.2� i�s4� �/*� 2.2 œ�Ç=¥U Ue 

SP²<„U ¨Ã Ue ¨K¦U ¢Ã•U œ”u=xU SMc= N=µU 

”¦Sì< ÃÑu`::  
 

K) K) K) K) œœœœk^[v k^[v k^[v k^[v     

ðKT QÑ> kÇTÃ ’¨<}”” QÑ> hMdÃ ’>¨<}”” œðLLÃ Pdu< 

�”�Ã U"E’< ”¦ÑMì< ÃQ}~−U:: ŸU›<¨<” S¯´ �¿ P5 
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›"M œw °[õ+ œKA ´wHM? �”�Ã �¿ P5 ›"M œw °[õ+ 

”¦o” ´ÑwJ? P5 œ"M œw °[õ+ �”}HM¿ œw °[õ+ ´pîM 

�›=}KªªÖ= k'u* œw S/ ´uK S”ÑÇ= Ã¤ÃÉ �”}’Ã\ 

�›=}KªªÖ= k'u* ´pîM S¯´ ŸU´§’ ÃQ}~::  
 

3.3.3.3. SSSSÖ“¤Ö“¤Ö“¤Ö“¤] ] ] ]     

• �²= ƒQ´„ `�c= Pí=` �"�� �UHw ¾Ö�MK<KAU::     

• ´}S`ì< “Ã �²= ��0  Q„�ƒ” (S²¥¤[ $%�� 2.1) 

“Ã �²= U°^õ SMSÇ= Q„�ƒ ��Ä ¦õ'� �°Ä Ñ³� 

SM¡° ÃHu<−U:: ŸU›<¨<” }¨d¤= 4'S ´”uu< °Ä�ƒ 

ÃPw\UU:: }�Ha ¡Q´− ´Óv� wœÓvu< ´P²< 

U"D•U œ[ÒÓì<��    

• ”´}¨Hu Ñ³°\ Ã¤<” ¡õK=°Ä wÓ²=›< �`Tƒ 

ÃÑu[KAU::     

• 4î›=„U ƒOƒ ”´§’< }SHa œÉL¿ ´§’ PÑ´ ÃÑu`::     
    

2.22.22.22.2     kA� kA� kA� kA� SeS^SeS^SeS^SeS^©©©©    pene pene pene pene     

2.2.1 2.2.1 2.2.1 2.2.1 ››››=}K=}K=}K=}KªªÖªªÖªªÖªªÖ= S= S= S= ScS^cS^cS^cS^©©©©    penc penc penc penc     

1. ´́́́}S}S}S}SÅÅÅÅuK< uK< uK< uK< Ó²Ó²Ó²Ó² � 2 ¡õK Ó²     

2. °°°°KTKTKTKT����ƒƒƒƒ����    ����²²²²= `= `= `= `����c= Ue}c= Ue}c= Ue}c= Ue}ÖÖÖÖ����KK }SHa:KK }SHa:KK }SHa:KK }SHa:----        

� �”�Ã’ƒ T�^LÃ k'u*' œ”ð�© k'u*” ›=�KªªÖ= 

penc” ÃÑMì<::     

� Q„�ƒ T�¤LÃ k'u*' T�¤LÃ œ”ð�© k'u*” 

Ãc`O::     
    

3. ´́́́}Pu}Pu}Pu}Pu\\\\    T@L T@L T@L T@L œœœœSHI^ SHI^ SHI^ SHI^     

� UÃÃØ     
� ÑKí     
� Q„” SM7”     

� 7?$b ��Q.    
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4. SUH] PSUH] PSUH] PSUH] PÑ´Ñ´Ñ´Ñ´        

� ›=}Kª©Ö= penc ²`›=K ´}ðLK¿ ‰`ƒ�ƒ  

� T@ƒa  

� §" � �¨ (c¯ƒ)  
 

5. UUH` UeUUH` UeUUH` UeUUH` UeƒƒƒƒUH` UH` UH` UH` �M@ 
(�� N+���M@ 
(�� N+���M@ 
(�� N+���M@ 
(�� N+��    

G. ppppÉÉÉÉS US US US UÉÉÉÉLLLL¨̈̈̈< < < <     

’²= `�c= ´}SÅuK< Ó² ¡M} ¡õKÓ² �¿:: œw �²= S�}© 

w³°v k'u*” œ”ð�© k'u*” Q„ wUe^Q ¡Kd ÃÑu[KAU:: 

�/*� 2.3 ”Ue^Q }SHa wÑ<ÏK §Ã•U ´c`OK< x� "w 

¡õK= �í›= ÃÇK¨KAU�� }�Ha ´c`O−U "w k9M “w ŸjÉ 


i© Q%�ƒ œÇM¨<KAU �µU Q„�ƒ °¿ Ñ³ �oA .B�� 

�\���  
 

K) K) K) K) œœœœk^`v k^`v k^`v k^`v     

f� �g�� ��t�. 
�84t¡ �\ ��9  ²KA �5� UK<›<−: 

wU�íM œðLKÃ k'u*” œ”ð�© k'u*” ¡UMc< 

ÃQ}~−U:: ŸU›<¨<” œw S/ ´
K S”ÑÇ= k'u*” œ”ð�© 

k'u*” P5 SÖ” ²K−U S<¥’< ”BUMc< .(u`:: ’Öw×vƒ 

�UØnU }SHa “Ã ›=}KªªÖ= pene k'u*” ›”ð�© 

k'u*” wœ”í` Ó² w¤SÃ ŸU´M¨Ö< ´ÑMî Ó^õ ÃcœK<:: 

œw’ƒ ´§¨<” P5 ¨Ã¡M} Q„�ƒ Ãe`OKAU }�Ha Ÿ¯ 

w›<›< }Å]§U }¨d¤= e^Q+ ”¦c`O .(
�::  
 

6. SSSSÖ“¤Ö“¤Ö“¤Ö“¤] ] ] ]     

� ’²= ƒQ´„ `�c= Pì`+ �"��� wUHw ¾ÖnMK<KAU::     
� S²¥^] $%�� 2.2  ”}¨d[ “Ã �²= `�c= SMSÇ= 

Q„�ƒ” ��\ ��9 �°Ä Ñ³ SM¡° ”¦c`O ¾u[�ƒ°−U 

ŸU›<¨<” }¨d¤= ´”uu< °Ä�ƒ Ã¨HxU:: �+ ¡ðMÖ<C 


Óv� Sc[�© Pdw ´P²< U¥E•U ¾[ÒÓì<::     
� ́ }¨<HxU ´§’ �°Ä Ñ³ ¨Ã ��\ ��9 �`Tƒ Ã¨HxU::     

� �¨<î]„U ´5^S< }SHa }¨d¤= PÑ´ ÃÑu[KAU::     
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2.2.22.2.22.2.22.2.2 �7��@�7��@�7��@�7��@    e��@ e��@ e��@ e��@ pene pene pene pene     

1.1.1.1. ´́́́}S}S}S}SÅÅÅÅuK< uuK< uuK< uuK< u´́́́N= N= N= N= Ó²Ó²Ó²Ó² , 2 ¡õK Ó²     

2.2.2.2. °°°°LTLTLTLT����ƒƒƒƒ����    ����²²²²= = = = ��0��0��0��0    Ue}Ue}Ue}Ue}ÖÖÖÖ����KK }KK }KK }KK }����Ha Ha Ha Ha     

� �”�Ã’ƒ “I]” ›=}KªªÖ= “I^© pene” ÃÑMì<     
� Q„�ƒ “I] w´UMŸƒ Ãc`O::     

    

3.3.3.3. ´́́́}Pu}Pu}Pu}Pu\\\\    T@L T@L T@L T@L œœœœSHI^ SHI^ SHI^ SHI^     

� UÃÃØ     
� ÑKí     
� Q„” SMc=”     

    

4.4.4.4. SUH] PSUH] PSUH] PSUH] PÑ³ƒÑ³ƒÑ³ƒÑ³ƒ        

� ›=}LªªÖ= “I^© pen� ´ÑME ‰`ƒ�ƒ     
� w’Öw×vƒ ´}d�K “I^© SeS^© penc      

    

5.5.5.5. UUH` UeUUH` UeUUH` UeUUH` UeƒƒƒƒUH` UH` UH` UH` �M@ 
(�� N+���M@ 
(�� N+���M@ 
(�� N+���M@ 
(�� N+��    

G. pG. pG. pG. pÉÉÉÉS US US US UÉÉÉÉLLLL¨̈̈̈< < < <     

’²= `�c= ´�SÅuK< Ó" ¡M} ¡õK Ó" �¿:: ’²= `�c= ”UUH` 

*KT �”�Ã’ƒ “I] U$3� “I? wœ”í` K¨<Ö= k'u* ”Ó² 

}S�K< �”[¦x ¯�” S<¥E’< UÓLî ›ÉL¿ �¿::  
 

�³°v K¨<Ö= k'u* wÓ² ´ÑMî ‰`ƒ œÇM¨<:: wU�íM "w 

k9M “w Ÿu=É ´¤Æ Q„�ƒ wUÉL¨< Ue ‰`ƒ �“}œd 

c`Ÿ<U UQ�ƒ::  
 

K. K. K. K. œœœœk^`v k^`v k^`v k^`v     

}�Ha w’Öw×w ´}ÑKì ›=}Kªª� “I^© p�nc ´ÑMî c�K= 

wUØnU k'u* w¤SÃ ŸU´Kª¨Ø ÃSÁ¾Ö< ”}�Ha 

U°?ƒ “I]” œHÉ “I]” ”¦(Mì< Ã}P}~:: “I? �”�Ã S<¥E’< 

”¤w^I`G< ÃQ}~::  
 

Q„�ƒ “�? w´UMŸƒ U°?ƒ “I? }Ö�UU Ã��O::  
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6. SÖ“¤] 6. SÖ“¤] 6. SÖ“¤] 6. SÖ“¤]     

� ’²= ƒQ´„ `�c= Pì`+ �"�� wUHw ¾ÖIMK<KAU     
� }�Ha ´}S[ì< SÖ“^] $%�� “Ã �²= `�c= 

SMSÇ= Q„�ƒ” ”¦c`O wÑ³ °Ä SM¡° Ã¨HxU 
ŸU›<¨<” }¨d¤= SÖ“¤] ´”uw SîPõ ÃPw\KAU:: 
}SHa �+ ¡Q´− ´Óv� ´P²< S<¥E•U ¾[ÒÓì<::     

� ´}¨<HxU �°Ä Ñ³ Ã¤<” �°Ä ��9 ¤<K< Ã}œ[SKAU��     
� w¨<°›=„U ƒOƒ ’Øu= ”²Uî›< }�Ha }¨h[ PÑ´ 

ÃÑu`::    
     

2.3 2.3 2.3 2.3 ››››=}K=}K=}K=}Kªªªªªªªª����    SeS^SeS^SeS^SeS^©©©©    penepenepenepene””””    ››››=}K=}K=}K=}Kª¨Öª¨Öª¨Öª¨Ö= = = = ““““I^I^I^I^©©©©    SeS^SeS^SeS^SeS^©©©©    

penepenepenepene””””    wwwwÓÓÓÓ^̂̂̂õõõõ    �4P'�4P'�4P'�4P'        

2.3.1 2.3.1 2.3.1 2.3.1 ››››=}K=}K=}K=}KªªÖªªÖªªÖªªÖ= SeS^= SeS^= SeS^= SeS^©©©©    penpenpenpen����        
1. 1. 1. 1. ´́́́}S}S}S}SÅÅÅÅuK< uK< uK< uK< Ó²Ó²Ó²Ó² , 2 ¡õKÓ²  

2. 2. 2. 2. °°°°LTLTLTLT����ƒƒƒƒ����    ����²²²²= `= `= `= `����c= Ue c= Ue c= Ue c= Ue �X�  �X�  �X�  �X�      }}}}����Ha:Ha:Ha:Ha:----        
• k'u*” `Qkƒ” wœ”í` Ó² ŸSÃ ŸU´M�Ö< ²`›= 

Ó^õ Ãe�K<::  

• “Ã `BS�-Ó"' k'u*-Ó" ¢�4 ÃÅM¿ ŸU›<¨<” “Ã 

k'u*-Ó" eõPƒ Ã�Mg<  
 

3. 3. 3. 3. ´́́́}Pu}Pu}Pu}Pu\\\\    T@L T@L T@L T@L œœœœSHI[SHI[SHI[SHI[    
• ÑKí  

• UÃÃØ  

• Q„” SMc=”  

• 7?$b ��Q. 
 

4. SU4. SU4. SU4. SU³³³³????    PPPPÑ´Ñ´Ñ´Ñ´        

• “Ã N=dw Se`N= ¨[kƒ  

• w�� 
    

5. UUH` U5. UUH` U5. UUH` U5. UUH` U����ƒƒƒƒUH` UH` UH` UH` �M@ 
(�� N+���M@ 
(�� N+���M@ 
(�� N+���M@ 
(�� N+��    
G) pG) pG) pG) pÉÉÉÉS US US US UÉÉÉÉLLLL¨̈̈̈< < < <     
’²= `�c= ´}SÅuK< Ó² 2 ¡õK Ó² �¿:: œw �²= `�c= “Ã `-Ó” 

õ-Ó Ó^õ ¡Kd ��!3� ¢�4 ÉK¿:: “Ã `-Ó ” k-Ó ²`›= 
Ó^õ œÇM¨<::  
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}�Ha ´e�M− ”Ó^õ ´§” Ç� œÇK=¤<U ”¦e�K< ÃÑu`::  
 

K) K) K) K) œœœœk^`v k^`v k^`v k^`v     
œw h¨<¯Ã ¡õK= ´}SH\− w³°v pene ´ÑMî Ó^õ ”¦´¡\ 

Q}ƒ−U:: !^õ �”ƒcœM "�§ “ ” k(k'u*) .4�' "�§ “~” 
ip !"(!) .4�':: Ó^õ �”ƒe�K< “Ã N=dw ¨[�ƒ 

ÃÖGS<::   
 

c�K= wUØnU "w `-Ó ” k-Ó Ó^óƒ `QSƒ” k'u*” 

wœ”í` Ó² w¤SÃ i�
!�H }�Ha ”¦UMc< ÃQ}ƒ−U::  
 

”}�Ha �”�Ã’ƒ ¢�4 ”¦UMc< ÃQ}ƒ−U�� ¢�4 “Ã k-Ó 
�”�Ã ŸU´¨<¡M” ŸU›<¨<” ¢�4 `-Ó �”�Ã ŸU´¨<¡M 

ÃQ}~�� ¢�4  “Ã k-Ó œw ›=}Kª¨Ö= penc œMx 

�¿::k'u* œMx �¿ TKƒ �”�Ã S<¥E’< ÃQ}~−U::  
 

"w S"¥¥] ’Øw�ƒ 2.2 ´}¨c’< Q„�ƒ” “Ã �²= `�c= 

´}S[ì< Q„�ƒ wÑ³ °¿ SM¡° ”¡c`O cu[��°−U::  
 

6. S6. S6. S6. SÖ“¤Ö“¤Ö“¤Ö“¤] ] ] ]     

• ’²= ƒQ´„ `�c= Pì`+ �"�� wUHw ¾Ö�MK<KAU::  

• ´}S[ì< Q„�ƒ "w S"¥¥] $%�� ´}S[ì< "w “Ã 
�²= `�c= SMSÇ= Q„�ƒ ”¡c`O” }¨d¤= ´”uw” 

wÑ³°\ SM¡° ”¡e`O ¾u[�ƒ�−U:: }�Ha �+ 

¡Q´− ´Óv� ´P²< U¥E’< �°¿ ��9 �. ��\ (v 
��t� �B��� c
d���C��� 

• 
�4t�� �\�� ���� .�t���� 
• ¨<î›=„U ƒOƒ ”´§’ }�Ha œÉL¿ PÑ´ ÃÑu[KAU::  
 

2.3.2 2.3.2 2.3.2 2.3.2 ››››=}K=}K=}K=}KªªÖªªÖªªÖªªÖ= SeS^= SeS^= SeS^= SeS^©©©©    ““““I^I^I^I^©©©©    pene pene pene pene     

1. . . . ´́́́}S}S}S}SÅÅÅÅuK< uK< uK< uK< Ó²Ó²Ó²Ó²�  2 ¡õK Ó²  

2. 2. 2. 2. °°°°LTLTLTLT����ƒƒƒƒ::::---- �²= `�c= Ue}Ö�KK }�Ha:-  

• œ”ð�© k'u*� “I�” wœ”í` Ó" Ãe�K<��  
• ¢�4 k'u*-Ó" ” “�? - Ó" ÃÑMì<::  
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3. 3. 3. 3. ´́́́}Pu}Pu}Pu}Pu\\\\    T@L T@L T@L T@L œœœœSHI^ SHI^ SHI^ SHI^     

• UÃÃØ  

• ÑKí  

• Q„” SMc=”  

• 7?$b ��Q. 
 

4. SUH] P4. SUH] P4. SUH] P4. SUH] PÑ´Ñ´Ñ´Ñ´        

• “Ã N=dw Se`N= ¨[kƒ 

• �p� (§" � �¨) 
• I�J  

5. UUH` Ue5. UUH` Ue5. UUH` Ue5. UUH` UeƒƒƒƒUH` UH` UH` UH` ��� ���� ������� ���� ������� ���� ������� ���� ����    
    

G) pG) pG) pG) pÉÉÉÉS US US US UÉÉÉÉLLLL¨̈̈̈< < < <     

’²= `�c= ´}SÅuK< Ó²< ¡M} ¡õK Ó² �¿:: w³°v k-Ó ” �-Ó 

Ó^õ ”¦ƒ¡Mc< ƒîu=ƒ ÃÓu` ŸU›<¨<” ¢�4 Ã�Mg< w³°v   

k-Ó ” �-Ó ´ÑMî Ó^õ UÉL¨< ¾ÉK= wcÅI SM¡° Ç� 

œÇK=¤<U }�Ha 3°L„U Ó^õ ”¦e�K< œu[�ƒ°−U::  
    

K)K)K)K)    œk^`vœk^`vœk^`vœk^`v    

��tJ �”�Ã’ƒ Ó^óƒ ›=}Kª¨Ö= penc ”¦¦Mc< 

ÃQ}~−U:: c°K= 2.4� 2.5� wU�Q. k-Ó ” �-Ó” Ó^óƒ 

wUeQM k'u* w¤SÃ ŸU´Kª¨Ö< ÃQ}~−U:: }�Ha 

¢�4 “Ã k-Ó ” �- Ó” �”�Ã ŸU´¨<¡M ÃÓKì<:& ÅP` ¢�4 

“Ã k-Ó “I] ŸU´¨<¡M” œw ƒQ+›< ²KA eõPƒ Ÿ¯ `Q�ƒ  
 

S<¥E’< ÃÓKì<KA�::”}SHJ � =�k*�k�
� �×! U¥E’< ÃPw\KAU:: 

  
¢�4 “Ã “-Ó Q'� U¥E’< ÃÓKì<KAU:: ›Mx “I] ���. TKƒ 

U¥E’< ÃQ}~−U::  
 

“Ã �²= `�c= Sv¥¥] $%�� ´}¨c’< Q„�ƒ ”¦c`O 

ŸU›<¨<” “Ã �²= `�c= SMSÇ= Q„�ƒ ”¡c`O Ñ³°\ 
ÃHu<−U::  
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6.6.6.6. SÖ“¤]SÖ“¤]SÖ“¤]SÖ“¤]    
- ’²= ƒQ´„ `�c= �T� �"�� wUHw ¾Ö�MK<KAU::  

- ´}S`ì< Q„�ƒ "w S²¦¥] $%��  “Ã �²= `�c= 
SMSÇ=�ƒ w¡õK=°¿” wÑ³°” ÃHw−U:: ŸU›<¨<” 

}�Ha �´Óv� ´}¦�}K< U¥E•U ”UÓ”³w S[ÒÑí= 

’Ø��ƒ }Ö�UU ÃÑUÓU−U::  
- ”´c`Q−U Ñ³°Ä�ƒ” ¡õK= °Ä�ƒ” �`Tƒ ÃHu<−U::  

- 4î›=„U ƒOƒ ”´§’< }�Ha }¨d¤= PÑ´ ÃÑu[KAU::  

� e. $-$- �'���� ($%�� �'0) �7( E  
  f�+� - $%��  
        - �"P^�r $%��  

• �7r Q�+� 
�t¡ �'�-�� �7f�+� 
Q����}�� 

• �X� 9 $% 
�' f7���� ��'� �7 
-  
�d<�� Q����s .+�dU��� 

    
    
    
    

����� ���	
� �
������� ���	
� �
������� ���	
� �
������� ���	
� �
��      

�����?� ��/�� 
7�� $%���?� ��/�� 
7�� $%���?� ��/�� 
7�� $%���?� ��/�� 
7�� $%��    

1. ~) e = ª�4 = �k
�!  

             =
��I

�� ���I
��

�������   

             = 
��I

��

��  = �IIII

������  

      ) 7��� Q� �$r !�� "U �� �$S� �K 

4�'��   

     � = �
�x�kx�!  

       = �
�x

80I  ��  x40� 

     � = 1600160016001600IIII 

 

i� f-�.+2 �'0 .+���� 



���� ���� ���� ���� ””””����������������    8888����    ������������                                                                                                                                                                                27 

2)            
�4t
  
�4t
  
�4t
  
�4t
                  
-          
-          
-          
-           
 k1 = 6 �.I /�p     !�� k-!  

!1= 5 5xR          
('g 
k2= 2 �.I /�p  
!2 = 3 5x� 
k3 = 0 
!3 = 5 5x�  
k4 = 2 �.I /�p  
!4 = 4 5x� 
 

��������$$$$ 
    
                                                     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
           �� = �1 +�2+�3+�4 ≈ 0.733 �.I 
           §� = §1 + §2 + §3 + §4 ≈ 0.3 �p 
        
                 k� = ��

§�
  

 
             7 _ k� = �.�

�.I

�.
�p  ≈ 2.432.432.432.43    �.I/�p�.I/�p�.I/�p�.I/�p 
 

!(5�R) 

12- 

10- 

 8- 

 6- 

 4- 

 2- 

                                                                                                                                

  5        8     10      13   15   17    20     

k(�I/�p) 
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3) ~1 6�I         ) 3�I    8) 2�I  

4) ~d! = 
�
k
 = � 

��I
��  = 0.10.10.10.1���� 

   ) ! = �
k
= �I

��I
��  = 0.5�0.5�0.5�0.5� 

  8) ! = �
k
= ��I

��I
��  = 2�2�2�2� 

  �) != �
k
=100I 10I

��# � 10101010���� 

5) ��d �\� 
6) 
�4t
      
�4t
      
�4t
      
�4t
          
- 
- 
- 
-                                                     ��$ ��$ ��$ ��$  

    k*  = 0        ~) e=?   ~) e = k���k* 
!

 = ����
�  

    k��= 40I
��     ) �=?  e=10I

���   

    ! = 4�         8) k=?     ) � = �
�xex!

2 

      � = �
�x

10I
��� x16�2 

      � = 80I 
   8) k��=k* +ex! 

      k�� = 0+10I
��� x6� 

           k�� = %&IIII
�����  

 
7) 
�4t

�4t

�4t

�4t
             
-       
-       
-       
-                                   ��������$$$$ 

   k* =100�I
�p�       !=?            != k���k* 

e
 

   e ='2I
���  = -10 �.I/�.p2          != ����� �.I

�p�
����I

�p��   

   k��= 0                              != 11110�p0�p0�p0�p                   
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U°^õ U°^õ U°^õ U°^õ 3333    
    

ìììì����Ö=Ö=Ö=Ö=    
    

i. ’²= U°^õ ´}SÅuK< Ö�LL Ó² 9 ¡õK Ó² �¿::     

ii. °KT�ƒ:- �²= U°^õ Ue}Ö�KK }�Ha:-     

• �”�Ã’ƒ ì�Ö=” ¯K�L¥© œHÉ ì�Ö=” ÃÑMì<::     

• U°?ƒ ì�� , �.9/7���  ´wM wUØnU Q„�ƒ 

ÃÓwÖ<::     

• �ðce+ ”´õÖ� ì�Ö= ´¨<c’< ’Ñ^ƒ ÃÑME::     

• ��Ö= œw ðce+ w¤SÃ Qw ØMkƒ ŸU´¨<c” ð}+ 
ÃÑw\::     

• ì�Ö= ðce+ ì��*�7r , í��*�7r × e�?cS × w�^ 

´wM U°]ƒ }Ö�UU Q„�ƒ ÃÓwÖ<::     

• QÑ> ûe"M ÃÑMì<:: ð}” wUÉL¨< Ÿvu= œ¾` ��� 

i�
*/� cd6!E::    

• 7]”Ò” S�ÖÖ= �. u<U3�ƒ w¤SÃ ŸU´c[O 

ÃÑMì<::     

• w³°v �. "w PÅ SƒP²= œ�� “w "M� œpP 

w¤SÃ ŸU´SPL�õ ÃÑMì<:     

• }�Ha dÃ”d© ´”vK Q� ��� ¾°wK::     
    

iii) “Ã �²= `�c= ƒQ´„�ƒ  

3.1 ����� Qt-� ���  

3.2 ��� Q� *�7r 

3.3 QÑ> ûe"M  

3.4 ì�Ö= ¤vu= œ¾`  
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3.5 œ}¯�p“ ì�Ö= Ÿvu= œ¾`  

3.6 Ø�T> ì�Ö= Ÿvu= œ¾` 

iv) SUH] PÑ´  

• �^î ×¨<L 1-3 (””Øðƒ 3-2)  

• ´}ðLK¾ �`í= ²K−U SƒP²= ðdc= (ŸU e�K= 3.4)  

• w�����- 

- HÃÉaK=¡ ý[e  

- ��WP ����� 
oA Q1�� 

- G-2�  

- õQ—  

- “Ã T@`Ÿ<] vaT@ƒ`  

- 7`”Ò  

- SUÖÖ= ~x  
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v) ’²’²’²’²= U= U= U= U°°°°^̂̂̂õõõõ    ´§”´§”´§”´§”    ƒƒƒƒMT> UMT> UMT> UMT> UƒƒƒƒLU LU LU LU     
 

���� 3� ���� 3� ���� 3� ���� 3� ìììì����ÖÖÖÖ= = = =                                 

� ��  !"���

� ��  !"���

� ��  !"���

� ��  !"���    8888         
    

Ó²Ó²Ó²Ó²    

ƒƒƒƒQQQQ´„´„´„´„    `̀̀̀����c= c= c= c= 

°°°°LTLTLTLT����ƒƒƒƒ    

    

°°°°LTLTLTLT����ƒƒƒƒ    

    

IIIIL L L L ››››THIKTHIKTHIKTHIK����    
    

ÑÑÑÑUUUUÒÒÒÒUUUU    

1Ã  3.1 �”�Ã’ƒ œHÉ” 

ì�Ö=  

- �”�Ã’ƒ ì�Ö= 

ÃÑMì<��  

- ¯KU ¥© œHÉ ì�Ö= 

ÃÑMì<�� 

- ì�� , �.9/7��� 

´wM U°]ƒ }Ö�VU 

Q„�ƒ ÃÓwÖ<::   

- UÃÃØ  

- ÑKí  

- ð}’ UÉL¨<  

- wÓK=” wÑ<ËK” 

´c^Q e^Q+  

- }THa �”�Ã’ƒ  ì�Ö= 

”¦UMc< UQ�ƒ   

- ¯KUK¥© œHÉ ��Ö= �B('E 

.$�2 
- Q„�ƒ Ue `�c= �“}PP²< 

�BÓu<Ö< .$�2::  

2Ã  3-2 ì�Ö= ðce+ 

œw °[õ+  

- œw °[õ+ ´KA ðdc= 

´õÖJ ì�Ö= ´¨<c’< 

’Ñ^ƒ Ã´`´\��  

- ÑKí  

- UÃÃØ  

- ð}’ UÉL¨<  

- Ñ<ÏK” wQ+ 

´c`O e^Q+  

- ì�Ö= ðce+ ´¨<c’< ’Ñ^ƒ 

”¡´`´\ ÃQ}~::  

- œw ðce+ ²KA ì�Ö= ”UULe 

ÃQ}~::  

3Ã ��� *ce+ 

´�ìK  

- ì��*�7r = )��*�7r × 
e�?7� × ��^ ´wM 

U°]ƒ }SmUU ì�Ö= 

ÃÓÓÓÓwÖ<��  

- ÑKí  

- UÃÃØ  

- ð}’ UÉL¨<  

- wÑ<ÏK” u¨<Mk” 

´c`O e^Q+  

- ì�Ö= ðce+ œw °[õ+ U°]ƒ 

}Ö�VU ”¦ÓwÖ< ÃQ}~  
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4Ã  3.3. QÑ> ûe"M  

- HÃ-a9�7 £d7 
w[Ÿ=”Ó c=e}U  

- QÑ> ûe"M w�Lƒ 

ÃÑMì<��  
- QÑ> ûe"M wUØnU 

HÃÉaK=¡ ý[e 

w¤SÃ ŸU´e`Q 

ÃÑMì<::  

- ÑKí  

- UÃÃØ  

- ð}’ UÉL¨<  

- wÑ<ÏK” w¨<Mk”  

´c`O e^Q+  

- QÑ> ûe"M wUØnU Q„�ƒ 

”¦e`O ÃQ}~  

- QÑ> ûe"M ´ÑMì< e°K= ”¦e �K< 

ÃQ}~::  

5Ã  3.4 ��Ö=¤vu= œ¾`  

- õMõM ì�Ö= 

›"vu= œ¾`  

- va T@ƒ`  

- ì�Ö= ^vu= œ¾` Ue 

�”Ó”²x PÃK= 

œ}œdc=aU ÃÑMì<::  

- ÑKí  

- UÃÃØ  

- ð}’ UÉL¨<  

- wÑ<ÏK” w¨<Mk”  

´c`O e^Q+ 

- Ÿvu= œ¾` ì�Ö= ´ðØ` U"D’<  

�B('E .$�2��  

6Ã  3.5¯}¯��“ ì�� 
¦vu= ›¾`  

- ¤vu= ›¾` w¤SÃ 
ŸU´°k” ÃÑMì<::  

- ÑKí  
- UÃÃØ  
- ð}’ UÉL¨<  
- wÑ<ÏK” w¨<Mk”  
´c`O e^Q+ 

- ØpT> T@`Ÿ<] vaT@ƒ` ”¤ÑMì< 
ÃQ}~  

- T@`Ÿ<] va T@ƒ` ”U”�Ã 
ŸU´ÖpU ÃÑMì< 

   ›}¯Ike va T@ƒ` ÃÑMì<::  
7Ã  3.6 Ø�T> ì�Ö= 

¦vu= œ¾`  
- c=ö’>  
- K=õƒ ûUý 
(SUÖÖ=)  

- ´}¨c’< Ø�T> ì�Ö= 
¤vu= ›¾` Ã´`´\::  

- œw SUÖ� ´ðØa 
ì�Ö= œ¾` ÃÑMì<��  

- ÑKí  
- UÃÃØ  
- ð}“ UÉL¨<  
- wÑ<ÏK” w¨<Mk”  

´c`O e^Q+ 

ØpT>�ƒ ì�Ö= Ÿvu= œ¾` ”¡´`´� 
ÃQ}~  
- SUÖÖ= w¤SÃ ŸU´c`$ 

�B('E .$�2��  

8Ã  - e^”Ò  
- SUÖÖ=  
- SM¯M+  
- K=õƒûUý  
 

- d°u?“ƒ ì�Ö= ›¾` 
wð}’ ÃÑMì<��  

- ÑKí  
- UÃÃØ  
- ð}’ UÉL¨<  
- wÑ<ÏK” w¨<Mk”  
´c`O e^Q+ 

- }�Ha w³°v ì�Ö= œ¾` ²U�m 
d°u?” ”¦(Mì< ÃQ}~::  
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3.1 3.1 3.1 3.1 ����� Qt-� ����� Qt-� ����� Qt-� ����� Qt-� ìììì����Ö=Ö=Ö=Ö=        

1. 1. 1. 1. ´́́́}S}S}S}SÅÅÅÅuK< uK< uK< uK< Ó²Ó²Ó²Ó²� 1 ¡õK Ó²  

2. 2. 2. 2. °°°°LTLTLTLT����ƒƒƒƒ:::: �²= ƒQ´„ `�c= Ue}Ö� K }�Ha  

• ��Ö= ´w' �M ÃÑMì<��  

• ¯KUL¤ œHÉ ì�Ö= ÃÑMì<:: SÓKí= SÖ” ì�Ö= 

ÃÑMì<::  

• ì�� , �.9/7��� ´wM U°]ƒ }Ö�VU Q„�ƒ 

Ãc`O::  
    

3. 3. 3. 3. ´́́́}Pu}Pu}Pu}Pu\\\\    T@L T@L T@L T@L œœœœSHI^  SHI^  SHI^  SHI^      

• UÃÃØ-wÑ<Ï  §Ã’< (w¨<QÇƒ }SHa ¨Ã Ÿ¯ w²<Pƒ)     
• Ñ í     
• Q„” SM7”     
• ð}+ ��,-     
• “Ã Ñ<ÏK” ¨<Mk e^Q+”     

    

4. SUH] PSUH] PSUH] PSUH] PÑ´Ñ´Ñ´Ñ´        

• l^î ×¨<L 1-3 u´N= (””Øðƒ 3.1)     
• SeS]     
• ix T>³”     

    

5. UUH` UeUUH` UeUUH` UeUUH` UeƒƒƒƒUH` UH` UH` UH` �M4 
(�� N+���M4 
(�� N+���M4 
(�� N+���M4 
(�� N+��    

G.G.G.G. ppppÉÉÉÉS US US US UÉÉÉÉLLLL¨̈̈̈< < < <     

’²= `�c= ´}SÅuK< Ó² PÅ ¡õK= Ó² �¿:: œw²= ¡õK Ó² 

w³°v ì�Ö= �”�Ã’ƒ UÓLî ›ÉLÃ �¿:: "w›< wUÉ^¦ 

”Øð�ƒ pÉT> “w ¡õK= UUì*U Ue SP²<%U 

}SÁÃÖUK< ”¦Sì< Ã(u`:: ””Øðƒ 3.1 ´§’< ›ÉLÃ+ 

“¨<+ pÉT> ¡õK Ó² UÏT\ �-�4 Ö�T>’~ ´¯²² �¿:: 


 p  4T]� " C�  }SHa ¡e`Q−U ´Óu<›< Q„�ƒ” 
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”Øð�ƒ” ¾<'«KAU:: �µU Q„�ƒ �ÄÑ³ ¨Ã iQ °\ 

¡õK=  ¨Ã nK SQ}ƒ ¡§’< Ã¦�K< �\U::  

 

K. K. K. K. ››››k^`v k^`v k^`v k^`v ððððKT wKT wKT wKT w³°³°³°³°v v v v     

f� �g�� ��t�. 
�84t¡ �\ �   3.1 �”�Ã ŸU´’u[ 

”BUMc< UQ�ƒ:: ì�� TKƒ PÃ9 ”´¯[ðK< eõPƒ 

}S�K< ´Qu“ ¯�” �K ›=KAU Ê SK=fU; ì�Ö= ��B”Áƒ 

PÃK=” eõPƒ” �k.,� w¤SÃ ŸU´M¨Ø U°?� ì , �/e 

}Ö�VU ”¦ƒ”ƒ’< ÃÑu`�� ŸU›<¨<” �+ U°]ƒ wUØnU 

ì�Ö= wSÖ” Se[�© ¯�“ƒ ”¦ÑMì< UQ�ƒ "w›< wUwÒe 

Ÿ¯ œHÉ ì�Ö= �”�Ã ŸU´§’ UQ�ƒ:: œw’�ƒ U°]ƒ 

}Ö�UŸ<U ”}SHa Ãc�8KAU::   

 

}�Ha œ"Lƒ œw S_ƒ �”ƒ¯�F œw S_ƒ ��B”Áƒ 

¡wÅ„U ì�Ö= ŸU´ðØ\” �+ ´õÖ` ì�� u+ Ue S_ƒ 

´}^¤u eõPƒ ´¨<c” U¥E’< wUeƒ¨<¯M ´}ðLK¿ Q„ƒƒ 

”¦c`O ÃÑu�:: ”}�Ha PÅ œ"M w¤SÃ �”ƒ�SØ �¿ 

´K¯K ì�Ö= ´ðØ` ¨ÃŸ¯ ´}P} ì�Ö= ´ðØ� wUvM 

ÃQ}~:: œw Ö�LL ¤ÃÇ= UUH` UeƒUH` �²= `�c= 

S²¥¥] $%��3.1 }�Ha ´^�}K< UIL−U ÃÑUÓS<−U::  
 

6. SSSSÖ“¤Ö“¤Ö“¤Ö“¤] ] ] ]     

• ’²= ƒQ´„ `�c= Pì`+ �"�� wUHw ¾Ö�MK<KAU::     
• ´}S[ì< S²¥¥] $%�� SMS��ƒ” �²= `�c= 

”¦c`O Ñ³ °Ä” ¡õK= °Ä” Ã�HxU ŸU›<¨<” }¨d¤= 

´”uw ’Ñ` ÃPw\KAU::     
• ”´}¨HxU (v �\  Ã¤<” �\ ��9 �`Tƒ Ã¨HxU::     
• ¨<î›=„U ”´}P~ }SHa œÉLÃ ´§’ PÑ´ ÃÑu`KAU::     
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3.23.23.23.2 ìììì����Ö= ðce+ œw °[õ+ Ö= ðce+ œw °[õ+ Ö= ðce+ œw °[õ+ Ö= ðce+ œw °[õ+     

1. ´́́́}S}S}S}SÅÅÅÅuK< uuK< uuK< uuK< u´́́́N= N= N= N= Ó²Ó²Ó²Ó²<<<<���� 2 ¡õK= Ó²     
2. °°°°KTKTKTKT����ƒƒƒƒ:::: �+ ��0 Ue }Ö�KK }SHa:-     

• ì* , í*×“eS× w ´wM U°]ƒ }Ö�VU }SHa “Ã 

ì�Ö= ÓÉLƒ ÃÓwÖ<::     
• ì�Ö= ðce+ œw °[õ+ ´¨<c’< ’Ñ^ƒ Ã´`´\::     

    

3. ´́́́}Pu}Pu}Pu}Pu\\\\    T@L T@L T@L T@L œœœœSHI^ SHI^ SHI^ SHI^     

• ð}+ ��,-    
• UÃÃØ     
• Q„” SMc=”    
•  wÑ<ÏK” w¨<Mk” ´7`O e^Q+    
•  ÑLí     

    

4. ��t? �(
��t? �(
��t? �(
��t? �(
    

• ´}ðLK¾ p`í= ²K−U *dc= SƒP²= œ1�ƒ     
• ‰`ƒ     
• “Ã ´}ðLK¿ ��Ö= ðce+ ¡+¨ÇÉ[K< ”¡�' œ1�ƒ     
• TÃ SƒP_ "w ýLe+¡ ´}c`N ÔT     
• TÃ ¨Ã ´§’ ðdc=     

    

5. UUH` UeUUH` UeUUH` UeUUH` UeƒƒƒƒUH` UH` UH` UH` �M4 
(�� N+���M4 
(�� N+���M4 
(�� N+���M4 
(�� N+��    

G. pG. pG. pG. pÉÉÉÉS US US US UÉÉÉÉLLLL¨̈̈̈< < < <     

”}�Ha pÉT> “w ¡õK= UUî*U œ�Ç=¥U �/*� 3.2� 3.3� 

i�s4� �\ ��9 3.1� c]RU−U ”¦Sì< wÑ³ °¿ SM¡° 

ÃHw−U:: w}�Ha ´7`O- e^Q+ œ�Ç=UŸ<U œÇK=¤<U 

Uî“Q:: �+ }�Ha ´c`Q− e^Q+ w³°v ì�Ö= ðce+ œw 

°[õ+ ´¨<c’< ’Ñ^ƒ ´ÑMî ¡§” œK−::  
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K) K) K) K) œœœœk^`v k^`v k^`v k^`v     

w³°v �²= `�c= UÃÃØ pÉT> UÏT`Ÿ<U �²= `�c= S�ìM� 

`�c= 3.1 U¥E’< Pw\KAU:: f� �g�� ��t�. 
�4t¡ �\ 

�¬  }�Ha œw S”Ô ðce+” Å[� ›"�ƒ� ²KA œðLLÃ” 

²SdeKAU ’Ñ`” ”¦`É›< ´QÓ´ �¿:: Q� �g�� ��t�. 


�4t¡ �\�� }�Ha w³°v p`T “Ã �+ SƒP²= œw 

ì�Ö= ²Uî* K¨<Ö= ŸU²¾K ”¦Ó”²u< ´}¯KS �¿:: u²= ”Øðƒ 

Sc[ƒ �„U î�Ö= ðce+ œw °[õ+ ¡¨<e’< ´¦�K< ’Ñ^ƒ 

”¦ÑMì< ´Qw` �¿::  

 

e�K�ƒ 3.3' 3-4 ” 3.5 ìvÁƒ ì�Ö= ðce+ ´ÑMì< �ÄU ›w  

�²= ��” w³°v ì* , í* × “eS × w ´wM U°]ƒ Ue}ÑKìKAU 

�í=KAU w�›< ´e`� kKM+ Q„�ƒ Ãc`O:: �+ U°]ƒ 

w¤SÃ ŸU´SE Ue^Q œ¾É'” �²= ’„U ”ó¯ƒ }�Ha 

´}PÅÑKAU �¿::  
 

�µU ´e°¡ }�Ha ´P²<−U U¥E•U œ[ÒÓì<��  

1. œ� ðce+ ØMkƒ �“¨c¤ w´^5 ì�Ö= Ã¨<c¦ 

U¦”Á~ �+ œw`�c=›< ²KA ¦w5ƒ ðdc= eK´¨<7B �¿:: 

�²= ”U`ÓÒî PÅ ¦u= ’©Q �’>" œw Ô’< œw ´}ðLK¾ 

w^¦ wUcT` œ”Ÿ<K<−:: ���íM TÃ UM›<− œ¾“Ã 

"w �+ �’>" `N=1 u+ ’¥EM ŸU´ðce œe}¨<°K<:: �+ 

"w �’>" `N=1 ´ðce ´¯u¾  ì�Ö= œK− TKƒ �¿::      
2. ì�Ö= œw PÅ �’>" œw T°[ w^¤ “w Ÿ<K< œ”ðƒ T°[ 

�¿:: �²= ”U`ÓÒî ð T ’+ �’>" œw T°[ w^¤ 

w²<]Á›< wUeT` œ”Ÿ<M−:: ���íM TÃ UM›<− �+ 

´ð7e TÃ "w �’>P ´ðccK< `Q�ƒ T°[ U¥’<  

œ[ÒÓì<:: T°[ �”}§Ã’< œw T°[ w^¤ ì�� “w ¤<K< 

›”ðƒ T°[ ´Åõ� S<¤’< }[ÒÑ>ì< TKƒ �¿::     
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3. ì�Ö= œw í°� ��d� 
(
d U¥E’<:: �+ í°1  ´uKì 

ðdc= ´K¯K ì�Ö= �¿ ´ðØ`:: u²= ´Ñu`Ÿ<U− ð}+ 

Ue}�Ha Ue}SÁ¾ØŸ<U ’+ `�c= SÖ�KK=  

ÃÑudK<�� ì* , í × “eS× w U°[ƒ wUÓLî cÖ�MK<KAU:: 

}�Ha u+ U°?ƒ }Ö�VU Q„ ”¦c`O 

¾u[�ƒ°−U:: œw Ö�LL ¤Ã� UUH` UeƒUH` 

S²¥¤? $%�� 3.2 wUØnU }�Ha ÃŸ�}K< 

UIL−U ¾[ÒÓì<::    
    

6. SSSSÖ“¤Ö“¤Ö“¤Ö“¤] ] ] ]     

• ’²= ƒQ´„ `�c= Pì`+ �"�� wUHw 

¾Ö�MK<KAU::     
• }�Ha "w S²¥¤] $%��� “Ã �²= `�c= 

SMSÉ�ƒ ”¦c`O Ñ³°Ä” ¡õK= °Ä” Ã¨HxU:: 

ŸU›<¨<” }¨d¤= ”vw ”¤”wu< ¾u[�ƒ°−U::     
• ”´}¨<HxU ´§’ °Ä �`Tƒ Ã¨HxU::     
• ”¨<í=›=„U ´}P} }SHa }¨d¤= PÑ´ ÃÑu[KAU::     

    

3.3. Q3.3. Q3.3. Q3.3. QÑÑÑÑ > > > > ûûûûe"M e"M e"M e"M     

1. 1. 1. 1. ’²’²’²’²= = = = ��0��0��0��0    ´́́́}S}S}S}SÅÅÅÅuK< uK< uK< uK< ÓÓÓÓ""""� 1¡õK Ó"  

2. 2. 2. 2. °°°°KTKTKTKT����ƒƒƒƒ: : : : �²= `�c= Ue}Ö�KK ��tJ:-     

- QÑ> ûe"M ÃÑMì<::  

- QÑ> ûe"M wUØnU HÃÉaK=¡ ý[e �¤SÃ ŸU´c`Q 

ÃÑMì<::  

- QÑ> ûe"M }Ö�VU Q„�ƒ ÃÓwÖ<�� 
 

3. 3. 3. 3. ´́́́}Pu}Pu}Pu}Pu\\\\    TK? TK? TK? TK? œœœœSHI^ SHI^ SHI^ SHI^     

- UÃÃØ  

- ÑLí  

- Q„” SMc=”  

- ð}+ U�,-  
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4. SUH] PSUH] PSUH] PSUH] PÑ´Ñ´Ñ´Ñ´        

- HÃÉaK=¡ >de w����  

- ´}ðLK¿ c=[”Ò�ƒ HÃÉaK=¡ >[e ”Ue^Q ²ÓMÓK<�� 
  

5. UUH` UeUUH` UeUUH` UeUUH` UeƒƒƒƒUH` UH` UH` UH` ��� ������� ������� ������� ����    ����������������        

G) G) G) G) ppppÉÉÉÉ����    UUUUÉÉÉÉLLLL¨̈̈̈< < < <     

• SU�` ²ÉM¿ “¨<+ pÉT> “w ¡õK= U��¨<Ÿ<U 

œÇM¨<��  

• “Ã HÃÉaK=¡ ý[e VÈM 7���� �²= VÈM wGK=K< 

”}THa QÑ> ûe"M ”¦ƒÑMì< ¨ÃŸ¯ ð}’ ”¦ƒÑw\ eK 

´QÓ"Ÿ<U �¿::  

• œw ¡õK= ´c`O Q„�ƒ œÇM¨<��  
 

K) K) K) K) œœœœk^`v k^`v k^`v k^`v     

”}�Ha w³°v $% 3.1� wU´¦¥` �”�Ã PÆi ’Ñ` 

ŸU´}Ñ”²u< ÃQ}ƒ−U:: Ue ¤vu=*U wUƒ�cd` w³°v “Ã 

HÃÉaK=¡ ý[e ”U”�Ã ŸU´ÖpU ”¤�`G< Q}~:: }�Ha 

¡M} TÃ ¨Ã Ÿ¯ wPðh ðdc= ´SM›< w~x �”}}^¤=xU œw 

T°[ w^¤ ì�Ö= T°[ U¥E’< ¡Ó”²u< ÃÓv�::  
 

ŸU›<¨<” �µU ¡M} œ�Qƒ œw L�KAU }”kdIc= ¨<�õ (¡Ç”) 

�”}HK=Ä−U �¥ �„U ¡Ç“ƒ ´}ðLK¾ eõPƒ �”}HM¿−U 

œw �+ ”�g}Ã eõPƒ PÃK= wU°^õ ´}ðÖ[ ì�Ö= “w 

S<K<� �+ œw ¡M+›< SƒP²= ²KA ðdc=” ÓÉÓÇ “Ã �+ 

SƒP²=” SÖ’< �”}Ã}K¨Ö ÃSPLKõ:: eK²= œw �+ ¯w­ 

eõPƒ ´õÖJ PÃK< ´¯u¾ �¿::  

 

eK²=I }�Ha �²= ¦Ó”²w− ¦¦�K< ÃÓv���  QÑ> ûe"M¨<” u²= 

QÑ> �²= 
c`Q U¥D’< Ã! îKAU:: œw Ö�LL ¤ÃÇ= UUH` 
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�eƒUH` }�Ha �+ ¡ðMØ− ´Óv� ´}}KSKAU ´ÚuÖ< 

U¥E•U ”UõLØ U²¥^] $%�� 3.3 }Ö�U¤<U ÑUÓU 

−U::  
 

6. SSSSÖ“¤Ö“¤Ö“¤Ö“¤] ] ] ]     

- ’²= ƒQ´„ `�c= Pì�r �"�� wUHw ¾ÖIMK<KAU::   

- ”}�Ha ´��t¡ Q„�ƒ "w S²¥¤] $%��” "w “Ã 

�²= `�c= SMSÉ�ƒ” w°Ä (v ¨Ã ��\ ¡õK= ”¦c`O 

¾u[�ƒ°−U::  

- ´}¨<HxU Ñ³°\ Ã¤<” �\ ��9 �`Tƒ Ã¨HxU::  

- w¨<î›=„U ´Å¤® }�Ha œÉLÃ PÑ´ ÃÑw`KAU::  
    

3.4 ì3.4 ì3.4 ì3.4 ì����Ö= ¤vu= œ¾` Ö= ¤vu= œ¾` Ö= ¤vu= œ¾` Ö= ¤vu= œ¾`     

1. 1. 1. 1. ´́́́}S}S}S}SÅÅÅÅuuuu    Ó²Ó²Ó²Ó²����  1 ¡õK Ó"  

2. 2. 2. 2. °°°°LTLTLTLT����ƒƒƒƒ� �²= `�c= Ue}ÖIKK }SHa:-  

• œ¾` ì�Ö= ´ðØ` U¥E’< .('E��  

• œ¾` ¡wÅƒ ²K− U¥E’< ÃÑMì<::  

• ì�Ö= ¤vu= œ¾` œw ~x w´SM› ðLc= w´ÉÓö ì�Ö= 

´°k” U¥E’< .���A��  

• Uew^¤ �“³�Æ ì�Ö= �^�. ŸU´”Ÿ=” ŸU´¨<e¦” 

ÃÑMì<::  
 

3. 3. 3. 3. ´́́́}Pu}Pu}Pu}Pu\\\\    T@L T@L T@L T@L œœœœSHI^ SHI^ SHI^ SHI^     

• UÃÃØ  

• ð}+ ��,-  

• Q„” SMc=”  

• ÑKí  

• “Ã Ñ<Ë ” ¨<Mk” e^Q+  
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4. SUH] P4. SUH] P4. SUH] P4. SUH] PÑ´Ñ´Ñ´Ñ´        

• õQ—  

• vKA”  

• G - ~x  

• I`Ÿ<] vaT@ƒ` ´ÑMî ‰`ƒ��  

• ”ð}+ e�K= 3-7” ”Øðƒ 3-4 Se]N= ´§’< õMõM 

®�ƒ TÃ Ÿ<vÁ ¨²}��  
 

5. UUH`5. UUH`5. UUH`5. UUH`    UeUeUeUeƒƒƒƒUH`UH`UH`UH`    ��� ���� ������� ���� ������� ���� ������� ���� ����        
G) pG) pG) pG) pÉÉÉÉS US US US UÉÉÉÉLLLL¨̈̈̈< < < <     

œw �²= `�c= w²<Pƒ ”Øð�ƒ ”¦7`O }ÇMÄU ›K¨<:: eK²= 

pÉT> “w UUH` U��¨<Ÿ<U �„U QÉKÃ+ ´§’< ””Øðƒ 

Se`N= ´§’< “¨<+ ¡ÇK¨< ÃÓv� }�Ha ”Øð�ƒ 3.4” '3.5” 

Bc`O ÃQ´´−U:: pÉT> “w ¡õK= UUì*U œ�Ç=VU 

}ÇMÄUK< ”¤Sì< ÃÓu\::  
 

K) K) K) K) œœœœk^`v k^`v k^`v k^`v     

pÉT> �+ ƒQ´„ `�c= U�^wNU ð � w³°v �”�Ã’ƒ 

¤vu= œ¾`” ��Ã’ƒ ì�Ö= Ÿvu= œ¾`” ²Uî* d°u?“ƒ” ”¦ÑMì-  

ÃQ}~::  
 

e�K= 3.9 œw SîPõ }SH^Ã "SL¦„ œ¾` ¡wÅƒ ŸU²K− 

�¿:: eK´§’ Ÿ¯ ì�Ö= ÃðØ`:: }�Ha ¦Ó”²w− ´Óv� œ¾` 

u+¦wÅ~ œu=K< œw ƒQ+›< ”²KA œ"M ì�Ö= 
*/d� �`A 

�K:: �²= ì�Ö= -� ì�Ö= ¤vu= œ¾` ÃwHM:: �r �/*� 

���s d°u?“ƒ ì�Ö= ¤vu= œ¾` ”UÓLî �¿:: ’+ ¦<” �’>¥  

�”ƒ¨<°Ã ´cwa U¦”Áƒ �”�Ã �¿ wUvM ÃQ}~−U:: 

”¦UMc< ¾u[�ƒ°−U::  
 

”Øðƒ 3.5 ì�Ö= œ¾` œw w^¤ w¤SÃ ŸU´K¨Ø �B!�"¡ 


$!
 �K��  
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œw Ö�LL ¤ÃÇ= UUH` �²= ƒQ´„ `�c= ”}�Ha S²¥¤] 

$%�� 3.4 wUØRU �+ ´Óv� õMÖƒ ´[^u< U¥•U 

ÃÑUÓU−U::  
    

6. S6. S6. S6. SÖ“¤Ö“¤Ö“¤Ö“¤] ] ] ]     

• ’²= �Q´„ `�c= Pì`+ �"�� wUHw ¾Ö�MK<KAU::  

• ´}S[ì< Q„�ƒ “Ã �²= `�c=” SMSÇ=�ƒ” ŸU›<¨<” 

S²¥¥] $%�� ”¦c`O °ÄÑ³ ÃHw−U:: ŸU›<¨<” 

}¨d¤= ´”uu< °Ä�ƒ �^��¡ .��
dU�:: 

• ”´}¨<HxU °Ä�ƒ �`Tƒ Ã¨HxU::  

• ¨<î›„U ´}P~ }SHJ }¨d¤= PÑ´ ÃÑu[KAU::  
 

3.5 3.5 3.5 3.5 ¯̄̄̄����””””    ìììì�ÖÖÖÖ= = = = ¤¤¤¤vu= vu= vu= vu= ›¾›¾›¾›¾`:: `:: `:: `::     

1. 1. 1. 1. ´́́́}S}S}S}SÅÅÅÅuK< uK< uK< uK< ÓÓÓÓ"""" �  1 ¡õKÓ²  

2. 2. 2. 2. °°°°LTLTLTLT����ƒƒƒƒ:::: �²= `�c= Ue}ÖIKK }�Ha:-  

• œw~x ÖÖ¨< ´uK ðdc= w¤SÃ ì�Ö= Ÿvu= œ¾` 

ŸU´ÉÓö ÃÑMì<::  

• ì�Ö= ¤vu= œ¾` w^¤ �”ƒ¨<e¦ �”�Ã ŸU´§” 

¾w`G<:: 
 

3. 3. 3. 3. ´́́́}Pu}Pu}Pu}Pu\\\\    T@L T@L T@L T@L œœœœSHI^SHI^SHI^SHI^    

• ð}+ ��,-  

• UÃÃØ  

• Q„” SMc=”  

• ÑKí  
 

4. SUH] P4. SUH] P4. SUH] P4. SUH] PÑ³ƒÑ³ƒÑ³ƒÑ³ƒ        

• e�K= T@`Ÿ<] vaT@ƒ` w�� 

• S�� 2� 
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5. UUH` 5. UUH` 5. UUH` 5. UUH` ������������������������    ��� ���� ������� ���� ������� ���� ������� ���� ����        
G) pG) pG) pG) pÉÉÉÉS US US US UÉÉÉÉLLLL¨̈̈̈<:: <:: <:: <::     

p-T> “w ¡õK= UUí� ›GÇ=UŸ<U ”VÈM ´§” “Ã T@`Ÿ<] 

vaT@ƒ`” TÃ va T@ƒ`” we�K= (‰`ƒ) œÇM¨<::  
 

}�Ha w³°v �+ e�K= }<MÄU ”¦Sì< Ã}Pu[KAU:: wU°]ƒ 

´ÓuÖ< Q„�ƒ œw ¡õK= ´e`O °Ä�ƒ œÇK=¤<UKAU “w 

¡õK= �}¨<::  
 

K) K) K) K) œœœœk^k^k^k^����v v v v     
”}�Ha ì�Ö= œ¾` w¤SÃ ŸU´°k” �¦Peu< °ÉM ÃHw−U:: 

�+ ´}ÇK¨ “Ã T@`Ÿ<] vaT@ƒ` e�K= }ÖjUŸ<U ì�Ö= œ¾` 

w¤SÃ ŸU´°k” ÑLí ÃÑu[KAU::  
 

w³°v 760 T>T@ T@`Ÿ<] , 0.76 T@ T@`Ÿ<]  

       , 1 × 105 WT@2 (ûe"M)  

       , 1 œƒUcô` U¥E’< ÃÑKî  

T@`Ÿ<] vaT@ƒ` "w TÃ vaT@ƒ` }S^í= ´Ñwa }�Ha 

¦Ó”²u<− ÃÓv�:: �µU �í=KAU ²K¨< œ`v°} ’Ø��ƒ 

¡ÑMî−U ÃÓv�::  

• T@`Ÿ<] í°H w×°T> 
 p  eK´§’ ”�i}Ã lSƒ ²K− 

2x ”¤vu= œ¾` eK´ÉÓõ �¿::  

• w�K=K< ”U”vw eK²¦�K“ �¿�� 

• w�K=K< “w u[É eK²ÃM¨Ø �¿::  

• “Ã U�óõ ¯�S< ƒOƒ eK´§’ �¿::  

ŸU›<¨<” }�Ha w³°v ¯KUK¥© ì�Ö= ¥vu= œ¾` ¡”ÅÃ U¥E’< 

ÃÓKì<::  
 

œw Ö�LL ŸÃÇ= UeƒUH` �²= `�c= S²¥^] $%�� 3.5 

}Ö�UŸ<U }�Ha �+ w¨<QÆ ŸÓ”²w− ´Óv� ´P²< U¥E•U 

ÃÑUÓU−U::  
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6. S6. S6. S6. SÖ“¤Ö“¤Ö“¤Ö“¤] ] ] ]     

• ’²= ƒQ´„ `�c= Pì`+ �"�� wUHw ¾Ö�MK<KAU::  

• }�Ha ´}S[ì< “Ã �²= `�c= SMSÇ=�ƒ” S²¥¤] 

’Øu�ƒ w�\ (v  ��Ä ¡õ9 Ã¨HxU ŸU›<¨<” }¨d¤= 

“Ã ”vw °Ä�ƒ Ã¨HxU��  

• ”´}¨<HxU °Ä�ƒ �`Tƒ ÃÑu[KAU��  

• 4°›=„U ”´}P} }�Ha œÉL­ PÑ´ ÃÑu[KAU::  

 

3.6 3.6 3.6 3.6 ØØØØ�T> T> T> T> ìììì�ÖÖÖÖ= = = = ^̂̂̂3j fc�3j fc�3j fc�3j fc�    
1. 1. 1. 1. ´́́́}}}}SSSSÅÅÅÅuK< uK< uK< uK< Ó²Ó²Ó²Ó²� 3 ¡õK Ó²�� 

2. 2. 2. 2. °°°°����TTTT����ƒƒƒƒ: �²= ƒQ´„ `�c= Ue}ÖIKK }�Ha��  

 - ´}¨c’< Ø�T>�ƒ ì�Ö= Ã´`´\:: 

 - ì�Ö= ¤vu= œ¾` ´Ix Ø�T> ÃÑMì<::  
 

3. 3. 3. 3. ´́́́}Pu}Pu}Pu}Pu\\\\    T@L T@L T@L T@L œœœœSHI^ SHI^ SHI^ SHI^     

• ð}+ ��,-  

• UÃÃØ  

• wÑ<Ï ” w¨<Mk” ´7`O °Ä�ƒ  

• ÑKí  
 

4. SUH] P4. SUH] P4. SUH] P4. SUH] PÑÑÑÑ



        

• SUÖ� ~x  

• e�K= (‰`ƒ) SUÖÖ=  

• e]”Ò  
 

5. UUH` Ue5. UUH` Ue5. UUH` Ue5. UUH` UeƒƒƒƒUH` UH` UH` UH` �M4 
(�� N+���M4 
(�� N+���M4 
(�� N+���M4 
(�� N+��    
G) pG) pG) pG) pÉÉÉÉS US US US UÉÉÉÉLLLL¨̈̈̈< < < <     

• œÉ Ã+ ´§’< “¨<+ �e`N= ð}+ UÉL¨<��  

• w³°v TÃ SUÖÖ= ´}ðLK¿ ‰`ƒ�ƒ UÉL¨<��  

• �+ ð}+ UÉL¨<��  
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• }�Ha œw ›"vu=*U "w ´`Ÿu< “Ã TÃ ûUý 

”¦Ñ<w”¿ UÓv`:: w³°v TÃ ûUý Ue}Ñ”²u< v°L„U 

wýaË¡ƒ SM¡° c]RU ”¦Sî›<” œ�Ç=¥U ”¦ÇL¨<” 

UÓv`:: 
  

K) K) K) K) œœœœk^`v k^`v k^`v k^`v     

�²= `�c= w²<Q ð}+ ¦e[PK< ´¦�M `�c= �¿:: eK²= w³°v 

Ø�T> ì�Ö= ”}�Ha wð}+ U`œÃ ÃÓv�:: }�Ha w²<Pƒ 

“¨<+ ŸUî›< Ã¦�K< �ÄU eK²= Ue ì�Ö= œ}œdc=a� ”¦ÑMì< 

ÃQ}ƒ−U:: �+ }S^í= S”ÑÇ= œSHI^ T@L ’²= `�c= }�Ha 

wÑ<ÏK �Ç=w" v°L„U Ø�; ì�Ö=� w¤SÃ ŸU´c`O” 

”¦SÁ¾Ö< UÓv` �¿:: }�Ha �+ œw SîPõ ´}Pu[ 

ýaË¡ƒ e^Q ”¦c`O cu[�ƒ°−U::  
 

œw Ö�LL ¤ÃÇ= UeƒUH` S²¥¤] $%�� 3.6 wUØnU 

}SHa �+ `�c= ´}[É�− U¥E•U uu=Ñ>²=›< �“�¯k’< Ã¤=Æ::  
 

6. S6. S6. S6. SÖ“¤Ö“¤Ö“¤Ö“¤] ] ] ]     

• ’²= ƒQ´„ `�c= Pì`+ �"�� wUHw ¾ÖIMK<KAU::  

• }�Ha ´}S[ì< “Ã �+ `�c= SMSÇ=�ƒ” S²¥¤] 

’Øu=�ƒ” ”¦c`O Ñ³°Ä” ¡õK= °Ä” Ã¨HxU ŸU›<¨<” 

´”uw Ñ³ °Ä Ã¤<” ¡õK= °Ä �`Tƒ Ã¨HxU��  

• ¨<î›=„U ”´}P} }�Ha œÉL� ÉÒõ ÃÑu[KAU::  

 

������������    ��	
���	
���	
���	
�    �
���
���
���
��    ����������������    3333    
    

I. �B�r ���� 
¯���� R' �. �d! �������B�r ���� 
¯���� R' �. �d! �������B�r ���� 
¯���� R' �. �d! �������B�r ���� 
¯���� R' �. �d! ������    

1.°7P' (W/I2) 

2. /'S�� )���  

3. 3JI��  

4. 1.03x105°7 �. ip 76hI I�N? 
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II. ���r �'0�� �t������r �'0�� �t������r �'0�� �t������r �'0�� �t���    

1. ��� �.9 �
pd*� 7��� ����S' ��dB� p�� 

�K�� 

2. ��� Q� 5d� QP�� 
47A +(d� �.9� 7���� 

�K��� 

3. �= ) xe��x/, )-)�x 

e7�- e�? 7$
� �&�  

/-/'S� *h0 �\� 

4. $§ °7P' 
�U Q� �5 
�p¢( *�0 Q� �5 ±F 

 4� ��� ���*�� �r 
�*Xd  4� ��� 

�".���  4� e�N� *h0� !-!<�� ���_ 

*h0� .��� ��� 7 _ $§ °7P' -� �_  4� 

��� ��d 7 
o+ Q� p�­ 7��� 
pd� �.9 p�­ 

�`A 
('g �K��  

�1 = �2   �.iP   �1
71
 = �2

72
 �K�� 

5. /�;�� ��� Qc��- Q� 7?�6= �. ¨� ��4)� 

(°�>) ��X� 2� �"��� 

6. �. P� /'S� " C �-²- ��4)� 

 

III. ��?���?���?���?�    ��/����/����/����/��    
7��
7��
7��
7��    $%��$%��$%��$%��    


�4t
      
-      ��$  

1) �.Q = 20�!         �=?         � = �
7
 = �

�
 = �.Q(e��

�×�
 

�W = 0.6I    � = �����
���.�= 

����
� °7P'  

��� = 1I                � = 333.3°7 

e7� = 10I
���  
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2) 
�4t

�4t

�4t

�4t
                                                    
- 
- 
- 
-                     ��$��$��$��$        

 � = 5hI = 0.05I    �=?        � = )xe7�x�  

 � = 50hI      � = 1000x10x0.05 

 � = 30hI      � = 500°7 

e7�= 10h.I  

  ) = 1000�!
I
�  

3) 
�4t

�4t

�4t

�4t
                                                    
- 
- 
- 
-                             ��$��$��$��$        

� =24W     �=?  � =8
7
 = ��W

���)I� 

7=1;I2 =10-6I2     � = 2.4x107°7 

4) 
�4t

�4t

�4t

�4t
                                            
- 
- 
- 
-                     ��$��$��$��$        

)I = 13600�!  
I
�      �*=?     �I=�* 

�I = 76hI = 0.76I   3600x10x0.76=27200x10x�*   

)Ixe7�x�I=)*xe7�x�*    �*= 
27200x10

 x10x0.7613600
 

e7� = 10I
���     �*=

�
�x0.76 = 0.38I 

)* = 27200�!
I
�                    �* = 380;I 

5) 
�4t

�4t

�4t

�4t
                                            
- 
- 
- 
-                                 ��$��$��$��$        

)I = 13600�!  
I
�    �=?        � = )xe7�x� 

� = 64hI     �=13600x10x0.64I 

e7� = 10I
���    � = 1360x64°7 

      � = 87040°7 

�%� ���! g  760%� = 101000°7 ���o.A  

           ~ = 87040°7  

            ~ = 
���������

������  = 654.9544%� 
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6) 
�4t

�4t

�4t

�4t
                                        
- 
- 
- 
-                                     ��$��$��$��$        

� =6I             � =?   � = )xe7�x� 

) = 1000�!  
I
�    � = 100x10x6  

e7�=10I  
���          � = 60,000°7 

 

7) 
�4t

�4t

�4t

�4t
                                        
- 
- 
- 
-                                     ��$��$��$��$        

�=32hI=0.32I     � =?   �= )xe7�x� 

e7�= 10I/�2      )= �
e7�� � = 

����°7
��I

��� � �.
�I  

�=2560°7                    ) = �����

�   = 800�!  

I
�            
 

8) 
�4t

�4t

�4t

�4t
                                        
- 
- 
- 
-                                     ��$��$��$��$        

�Q=1.01x105°7     �=?    )� = )�xe7�x�� 

)�=1000�! 
I
�          =1000�!

I
� x10I
���  x20I        

�=20I                  = 2x105°7 

e7� = 10I/�2   7 _� Xk�� Q� Q'�
 
p�� ���  

� = �Q+ ��  

� = 1.01x105+2x105 

� = 3.01x105 °7 

 

9) 
�4t

�4t

�4t

�4t
                                        
- 
- 
- 
-                                     ��$��$��$��$        

�.Q = 40�!       �=?    � = �
7
 = �.Q �  e7�

7
 

e7� = 10I
���                    � = ���

�����
    

  7 = 4hI2 = 4x10-4I2               � = 106°7 
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10) 
�4t

�4t

�4t

�4t
                                                    
- 
- 
- 
-                                     ��$��$��$��$        

 � = 6,000°�           )=?      � = )xe7� x �       

 � = 30hI = 0.3I               )= �
� ( e7�=

�,���°7
��I

���  ( �.
I  

 e7�=10I/�2                      ) = 2000�! 
I
�  

11)     
�4t

�4t

�4t

�4t
                                        
- 
- 
- 
-                                     ��$��$��$��$        

) = 1030�!
I
�        �=?        � = )xe7� x �       

� = 10I     � = 1030x10x10 

e7� = 10I
���     � = 10300°7     

                        �    = 1.03x105°7  

 

12) 
�4t

�4t

�4t

�4t
                                                                            
- 
- 
- 
-                     ��$��$��$��$        

�.Q=54�.!                   �=?   � = �
7
 = �

�
 

�= 2X8hI2=16hI2=16x10-4I2           � = ���W
�� � ���
I� 

e7� = 10I
���                          � = 
�

�  x 10�°7       

              �= 1.5x105°7 



���� ���� ���� ���� ””””����������������    8888����    ������������                                                                                                                                                                                49 

U°^õ U°^õ U°^õ U°^õ 4444    

ÑÑÑÑ<Mu<Mu<Mu<Muƒƒƒƒ    S<S<S<S<����ƒƒƒƒ    
    

I. ’²’²’²’²= U= U= U= U°°°°^̂̂̂õõõõ    ´́́́}S}S}S}SÅÅÅÅuK< uK< uK< uK< Ó²Ó²Ó²Ó²    8 8 8 8 ¡õ¡õ¡õ¡õK K K K Ó²Ó²Ó²Ó²    ����¿¿¿¿:: :: :: ::     

II. °°°°LTLTLTLT����ƒƒƒƒ'''' �²= U°^õ Ue }X�KK }�Ha:-  

• S<�ƒ PÅ "w �„� SM¡¯ƒ Ñ<Muƒ U¥E’< ÃÑMì<::  

• SSPLKõ+ S”ÑÇ=�ƒ S<�ƒ ÃÑMì<::  

• œ"Lƒ îu<�ƒ SSPLKõ+ S<Gƒ” É¤<Tƒ SSP 

LKõ+ S<�ƒ” ›=KAU ÃðMÄ−U::  

• S<Gƒ ”	Ãv¦” ”qíì[K< S”ÑÇ= ÃÑMì<::  

• �”�Ã’ƒ �E� °Gv S<Gƒ ÃÑMì<::  

• S< , Sœ × ��® ×  (d2 – d1) ´wM U°[ƒ }Ö�VU 

Q„�ƒ Ãc`���  

• œHÉ �E� °�v S<kƒ ÃÑMì<��  

• Q� �'
� ®�� h.�h@ 
�3  c��K�� 
 

III. ƒƒƒƒQQQQ„„„„    `̀̀̀����c=c=c=c=����ƒƒƒƒ        

4.1 UUQMLõ S<Gƒ 

4.2 �X� S<Gƒ 

5.5.5.5. ���? �(v����? �(v����? �(v����? �(v�    

• ´}ðLK¿ S<�ƒ SSPLKõ+ œ"Lƒ (�d�= �9��= )�<� 

S �� 
���s �WP��  

• õMõ�ƒ S<Gƒ (¢U¯' �%�' wœM¢M ¨Ã w6´ ´c`Q 

SnìK=)  

• 3U�  
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6.6.6.6. ƒƒƒƒMT>MT>MT>MT>����    UUUUƒƒƒƒLU LU LU LU     
���� 4� ���� 4� ���� 4� ���� 4� ÑÑÑÑ<Mu<Mu<Mu<Muƒƒƒƒ    S<S<S<S<����ƒƒƒƒ                                    

� 

� 

� 

� ��  !"�����  !"�����  !"�����  !"���    8888         

¡/Ó²¡/Ó²¡/Ó²¡/Ó²    ƒQ´„ ƒQ´„ ƒQ´„ ƒQ´„     °LT�ƒ°LT�ƒ°LT�ƒ°LT�ƒ    ´}Pu´}Pu´}Pu´}Pu\\\\    T@L T@L T@L T@L 
œœœœ�t�t�t�tI^I^I^I^    

ÑUÒUÑUÒUÑUÒUÑUÒU    

1Ã  4.1 UƒQMLõ 
S<�ƒ  

- ��3@ S<�ƒ  

- �”�Ã’ƒ S<�ƒ 
ÃÑMì<��  

- �„U S”ÑÇ=�ƒ 
UƒQMLõ S<Gƒ 
ÃÑMì<��  

- ›ðLLÃ S<�ƒ” [e’>” 
ÃðM¿��  

- UÃÃØ  
- ÑKí  
- wÑ<Ë ” 
w¨<Mk” ´e`O 
e^Q+  

- �”�Ã’ƒ S<�ƒ Ã}P}~  
- ›ðLLÃ S<�ƒ” [e’<” ÃQ}~  
- S<�ƒ SSPLKõ+ S”ÑÇ=�ƒ 
�B('E .$�2��  

2Ã  - ��3@  
  S<Gƒ 
SSPLKõ+” 
²¾SPLMó” 
œ"Lƒ  

- ��3@ S<�ƒ 
SSPLKò S”ÑÇ= 
U¥E’< ÃÑMì<�� 

- ›"Lƒ S<Gƒ 
²SPLMó” 
²¾SPLMó” ÃðM¿::  

- ÑKí  
- ð}’ 
- ð}+ UÉL¨<  
- ¨<Mk” wÑ<ÏK” 
e^Q+  

- œ"Lƒ S<�ƒ SSPLKõ+” 
²¾SPLMó” ”	ðM¿ ÃQ}~::  

3Ã S<�ƒ Ssíì] 
S”ÑÇ=�ƒ  

- �B+� ®�� �n)�? 
��(��� .('E��  

- ÑKí  
- ð}+ UÉL¨<  
- UÃÃØ  
- Ñ<ÏK” ¨<Mk  
e^Q+”  

- }�Ha Ñ´*U wUeƒ¨<¯M 
w³°v œw Ñ´*U ²KA S<Gƒ 
�¤SÃ S”ÑÇ= ŸU´°kw 
�BÑMì< .$�2�� Q� ’we“ 
w¤SÃ S<Gƒ ¤Ãv¡” i�” 
n)�` �B�'l ÃQ}~::  

4Ã  ´5�@ ®�� - ��3@ P5 S<Gƒ 
SSPLKò S”ÑÇ= 
U¥E’< ÃÑMì<��  

- !5 ��3@”  œw°K�© 
S’vwa“ ”U”�Ã�� 
ŸU´ÖpU ÃÑMì<  

- UÃÃØ  
- ÑKí  
- ð}+ UÉL¨<  
- Ñ<ÏK” ¨<Mk”  
  e^Q+  

- �”�Ã’ƒ ´5� ®�� ”¦ÑME 
UQ�ƒ  
- !5 ´5� ®�� œw°K�© 
S’vwa“ �”�Ã U¥D’< �B('E 
.$�2��  
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5Ã  µd��@  - ��3@ P5 "w �„U 

SSPLKõ+ S”ÑÇ= 

S<G²ƒ U`’< ÃÑMì<::  

- S<�ƒ "w ìPÃ  “w 

S_ƒ w¤SÃ 

iU´ugQ ÃÑMì<�� 

- UÃÃØ  

- ÑKí  

- Ñ<ÏK” ¨<Mk”  

  e^Q+ 

- ��3@ PÅ S��� q S”ÑÇ= S<�ƒ 

U¥E’< ”¦ÑMì< ÃQ}+  

- S<Gƒ "w ìPÃ “u S_ƒ w¤SÃ 

ŸU´Sî� ÃQ}~ 

6Ã  4.2 SÖ” S<�ƒ 

”E� °kv S<�ƒ  

�”�Ã’ƒ ”E� °kv 

S<Gƒ ÃÑMì<�� 

- ÑKí  

- UÃÃØ  

- ÑÏK” ¨<Mk” 

e^Q+�ƒ 

- �”�Ã’ƒ ”E� °Hv S<kƒ ”¦ÑMì< 

ÃQ}~  

7Ã  SÖ” S<Gƒ  - SX” SÓKí= S<�ƒ 

ÃÑMì<��  
- ›KUK¥© œHÉ S<kƒ 

ÃÑMì<�� 

- ÑKí  

- UÃÃØ  

- Ñ<ËK” ¨<Mk” 

e^Q+�ƒ 

- Q„�ƒ wUHw }SHa œw ¡õK= 

°Ä�ƒ ”¦c`O .$�2  

8Ã  SÖ” S<�ƒ 

(´kìK)  

U°]ƒ �°S< , 

[S.œ ∆×
 ´wM 

U°]ƒ wUØnU �E� 

°kv S<kƒ ÃÓwÖ<�� 

- UÃÃØ  

- ÑKí  

- Ñ<ËK” ¨<Mk”  

 e^Q+�ƒ 

wU°]ƒ �°S< , 
[S.œ ∆×

  

}ÖmVU Q„�ƒ ”¦c`O ¡õK= °Ä 

UHw  

 

S< 
S< 
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4.1 U4.1 U4.1 U4.1 UƒƒƒƒQMLQMLQMLQMLõõõõ    S<S<S<S<GGGGƒƒƒƒ    
1. 1. 1. 1. ´́́́}S}S}S}SÅÅÅÅuK< uK< uK< uK< Ó²Ó²Ó²Ó² � 5 ¡õK Ó²  

2. 2. 2. 2. °°°°KTKTKTKT����ƒƒƒƒ::::---- �²= `�c= �e}ÖIKK }�Ha:-  

• �”�Ã’ƒ S<Gƒ ÃÑMì<�� 
• œðLLÃ S<�ƒ” [e’>” Ã”î\::  

• �„U c e} S<�ƒ SPLKõ+ S”ÑÇ=�ƒ ÃÑMì<��  
• œ"Lƒ îu<�ƒ SSPLKõ+ S<Gƒ” É¤<Tƒ 

SSPLKõ+ S<Gƒ” ›=KAU ÃðM¿��  
• S<Gƒ Sqíì`+ T@L�ƒ ÃÑMì<�� 
• Ø�T> ´5�@ ®�� Ue°K�© S’vwJm� 

œ�œdc=aU ÃÑMì<::  

• S<Gƒ ���3@= �´5�@ ¨ÃŸ¯ �µd�@ ®�� 
´SPLKõ U¥E’< Ã”î\::  

• Uió” S<Gƒ "w c¨<’ƒ“ Ã¤<” "w Ñ³�ƒ ”¤Ãv¦” 
SŸL¤K= S”ÑÇ= U¥E’< ¾w`G<::  
 

3. 3. 3. 3. ´́́́}Pu}Pu}Pu}Pu\\\\    T@L T@L T@L T@L ››››SSSSttttI^ I^ I^ I^     
• UÃÃØ  

• ÑKí  

• Q„” SMc=”  

• Ñ<ÏK” ¨<Mk e^Q+�ƒ  

• *�e ��,- 
 

4. SUH] P4. SUH] P4. SUH] P4. SUH] PÑ´Ñ´Ñ´Ñ´        
• S<Gƒ SSPLKõr œ"Lƒ” ²¾S�LMó ›"Lƒ” 

(/�S �= ���.r= �T�= ��g u4�)  
• ´}ðLK¿ õMõLƒ S<Gƒ (¢�Q= �@) 

 

5. UUH` Ue5. UUH` Ue5. UUH` Ue5. UUH` UeƒƒƒƒUH` UH` UH` UH` ��� ��� ��� ��� ������� ������� ������� ������� ����    
G. pG. pG. pG. pÉÉÉÉSSSS----UUUUÉÉÉÉLLLL¨̈̈̈< < < <     

• œÉKÃ+ ´§’< ”SUH] PÑ´ ´4°K< “¨<+ U�"w:: 

• ”}SHa �\ �   4.1 wUUÃÁØ wGíM’ƒ ”Ø*�ƒ 

4.2” �/*� 4.1”' �/*� 4.4” œ”u=xU” }SÁÃ¶UK< 

”¦Sì< °Ä Ñ³ UHw��  
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• ´}S[ì< SSÁ¾Ø+ ´§’< Q„�ƒ UÉL¨<:: �µU 

Q„�ƒ wÑ<ÏK” w¨<Mk” ´7`O �”}§’< ÃU[î  

• U‹¨< ´§’ S×ke+ SîPõ+ ”}SHa UQv`:: 
 

K. K. K. K. œœœœk^`v k^`v k^`v k^`v     

’²= `�c= PS<i} ¡õK Ó² }SÇ=u<K< œKA:: œw �+ kÇTÃ 

¡õK Ó² w³°v S<�ƒ” [e’>” ´UÉ“� œðLKÃ” ”¦SÁ¾Ö< 

°ÉM Ã¨HxU:: ”Øðƒ 4.1 ’²= ´}¯KS ”Øðƒ �¿::  
 

”}�Ha S<�ƒ w	SÃ ÃSPLKõ ´w' Q„ ÃQ}~::  �%U 

eKe} ¡õK Ó²�ƒ ’„U cKe} S”ÑÇ=�ƒ SSPKõ+ S<�ƒ 

Ã¨<¯K< �+ “Ã S¨Ç�� ¡õKÓ² -� ””Øð�ƒ” ¡õK= 

°Ä�ƒ” Ã¨<¯M::  
 

”}�Ha w³°v ��3@' ´5�@ ®�� µd�@ ®�� �”�. 

ŸU´}[É›< ”BÑMì< ÃQ}ƒ−U::  
 

4.1.1 4.1.1 4.1.1 4.1.1 ��3@��3@��3@��3@        

�\ �   4.1 °LU›< }�Ha ��3@ S<�ƒ ŸU´SPLKõ Ó”³
 

´¨eÉK< �¿:: }�Ha w³°v œw ®�� ��3@ ��$'�� 

´Ÿ“¨” S<�ƒ UƒQMLõ ŸSÃ ŸU´§’ ÃSÁ¾Ö<::  
 

”}�Ha w³°v S<Gƒ ���� �r ´§A œ"Lƒ� S<Gƒ 

²¾SPLMF œ"Lƒ ”¦ÑMì< ÃQ~~−U:: ”Øðƒ 4-2 ”}�Ha 

îu<�ƒ S<�ƒ SSPLKõ+” É¤<Tƒ S<Gƒ SSPLKõ+” 

ðMÄU ”¦Ó”²u< ´QÓ´ ”Øðƒ �¿:: 
 

¢[”+ SSPLKõ+” S<Gƒ SSPLKõ+ œw”w K< ��” 

}�Ha œðLKÃ ŸU²K− ¦Ó”²u< ÃÓv�::  
 

�\ �   4.2 }�Ha ���3@ ®�� �$�� œu=K< UÓu= 

w¤SÃ ŸU´ueM ²`›= �¿:: S<�ƒ ”¤Ã3¦” Sgð”+ (¡Ç“ƒ) 

´ŸL¤K< U¥E•U ¡ðMÖ< ÃÓv�::  
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4.1.2 4.1.2 4.1.2 4.1.2 ´5�@ ®´5�@ ®´5�@ ®´5�@ ®��������    

”Øðƒ 4.4 w³°v ´5�@ ®��” Ó”³
 ”¦IM−U ´QÓ²< 

”Øð�ƒ �ÄU::  
 

}�Ha ”Øðƒ 4.4 œw ¨<iÖ= ¡õK= Ã7`O wÉQ]›< �”�Ã 

Ÿ<’�ƒ ŸU´}¯²u< ÃQ}~−U we�K= wUÓLî “Ã ¢[”+ 

´5�@ ®�� ¤SL¦~ ÃQ}~:: }�Ha �µU ´e°u< ¦Ó”²u< 

ÃÓv�::  

- ´5�@ ®�� œw ðce+ (Ò³ƒ” ðce+”) Ø^Q �¿ 

´"¾É ��  

- ðhc= �”ƒ¨<°Ã ÃeóQóQ��  

- �+ ´¨¯¾ ðhc= í°� Ã”Ÿ=” ƒQ´ƒ›< Ã¨<c¦”�� 

- �+ ¨<°Ã ðdc= �”ƒ”dðõ �+ ´OM ”�Q+ Ã¨�É��  

- œw S¨Ç�� �+ ”L°K= ´ÉÃw ðd0 S<Gƒ ¾Õp°´::  

“Ã ƒŸ= v¢ wUØnU ´nìM ªU¯ œwPÅ Ýõ �+ SƒP²= 

Ã�SØ �+ ´OM œ¾` ”�Q+ �”ƒ¨[É u+ PÅ Ô’> i¯ �+ 

ƒŸ= ”L°K= ¦ÉÃw Ã[›:: ”}�Ha "M*ƒ ´ðMØ−U ´5�@ 

®�� ŸÃÇ=�ƒ ”¦ÑMì< ÃQ}~::  
 

4.1.3 4.1.3 4.1.3 4.1.3 µd��µd��µd��µd��    ®�®�®�®�    ����        

œw SuM 5Ã ¡õK Ó² w³°v µd�� ®�� UÃÃØ ÃÑu`�� 

�\ �   4.3 w³°v µd�@ ®�� Pdw ´Iw �¿:: }�Ha œw 

�\ �   4.4 �7��,cH Q� �/*� 4.6 ´}Ñ”²w−U 

”U´¦b` ÃÖGS<K<�� œw �²= `�c= }�Ha w´Óv� ´}[É›<− 

U¥E•U ”U`ÓÒî �µU ´c°u< �hvƒ ¦ÑMì< ÃÓv���  

• µd�� ®��” �$�S.$ ¥(- T°uM SSPLKò 

S<Gƒ .��� �::   

• �$�S.$ ¥(- PÅ ¡õK= ¥(- Ld��@ �!·� �¿::   

• Ÿ<KAU œ"Lƒ S<�ƒ µ��� ®�� ¾SPLMó �ÄU::  
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• �+ w×°T> ´¨<¯¾ œ"M µd�� S<�ƒ “Ã UUQMLõ 

¯�S< ´ pK �¿::  

• µ��� ®�� wIª “Ã UÑ<°¯´ ¯JT> œK−::  

• ”œw’ƒ S<Gƒ "w ìPÃ }Õ¯>²< œw S_ƒ ÃuîQ::  

”Øðƒ 4.6 wUÉL¨< ›¾“Ã �+ ´uKì µd�� ´SØØ= ´uKì 

µd�� ´cÉÉ” (”ÅÑ ²¨<î�”) ðK=¤<U SU¿::  

¡M} Ÿ<vÁ�ƒ �+ PÅ MS<î” S”ìv[�” �+ ¥MœÃ N`óõ” 

wìK=U kKU ´}Gw›< �ÄU œw ”Øðƒ 4.6 ²K¨<:: �%U 

Ÿ<vÁ�ƒ PÅ ¯Ã’ƒ ¡§’< œK−U::  
   

œw Ö�LL ŸÃÇ= UUH` �²= `�c= S²¥¤] $�%� 4.1 

wUØnU }SHa w¨<+ ´}	�}K< U¥E•U ÃÑUÑS<::  
 

6. S6. S6. S6. SÖ“¤Ö“¤Ö“¤Ö“¤] ] ] ]     

• ’²= ƒQ´„ `�c= Pì`+ �"�� wUHw ¾Ö�MK<KAU::  

• ´}S[E Q„�ƒ "w SMSÇ=�ƒ �²= `�c=” S²¥¤] 

’Øj�ƒ �²= `�c= ”¦c`O (³°Ä Ã¨HxU::  

• ”´}¨<HxU Ñ³ °Ä �`Tƒ Ã¨HxU��  
• ¨<î›=„U ƒOƒ ”´§’< }�Ha  œÉL­ PÑ´ .Ñu[U�::  

 

4.2 S4.2 S4.2 S4.2 SÖ”Ö”Ö”Ö”    S<S<S<S<GGGGƒ ƒ ƒ ƒ     

1. 1. 1. 1. ´́́́}S}S}S}SÅÅÅÅuK< uK< uK< uK< Ó²Ó²Ó²Ó²� 3 ¡õK Ó² 

2. 2. 2. 2. °°°°LTLTLTLT����ƒƒƒƒ:::: �²= `�c= Ue}ÖIKK }SHa:-  

• �”�Ã’ƒ ¨<e” °Sv S<Gƒ ÃÑMì< 

• SÓKT ð²="© ¯�” ”E� °kv S<Gƒ ÃÑMì<  

• ¯KUK¥© ›HÉ ”E� °kv S<Gƒ ÃÑMì<::  

•  U°]ƒ �°S< ,  
®

�.Q .d2−d1/   

}Ö�VU N=dv© ÓÉLƒ Ãc`O::  
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3333....    ´́́́}Pu}Pu}Pu}Pu\\\\    T@L T@L T@L T@L œœœœSHI^ SHI^ SHI^ SHI^     

• UÃÃØ  

• ÑKí  

• Q„” SMc=”  

• ð}+ ��,-  
    

4. SUH] P4. SUH] P4. SUH] P4. SUH] PÑ´Ñ´Ñ´Ñ´        

• ‰`ƒ�ƒ 

• ��¥I�� 

• ¢�p 

• ;v�  

• PU?I�� 

• ��g u4� 

• �d�� 

• ��7 

5. UUH` Ue5. UUH` Ue5. UUH` Ue5. UUH` UeƒƒƒƒUH` UH` UH` UH` �M4 
(�� N+���M4 
(�� N+���M4 
(�� N+���M4 
(�� N+��    
G. pG. pG. pG. pÉÉÉÉSUSUSUSUÉÉÉÉLLLL¨̈̈̈< < < <     

• ŸU �+ MS<É }SHa w³°v S<Gƒ [e’>' eŸ?Lƒ [e’> 

¡Kd ”¦Ñw\ Ã}Pu[KAU��  

• ”Øðƒ 4.8 ”Ue^Q œÉLÃ+ “¨<+ UÉL¨<��  

• ŸU›<¨<” Q„�ƒ UÉL¨<::  

    

K) K) K) K) œœœœk^`v k^`v k^`v k^`v     

’²= `�c= 4  ¡õK Ó²�ƒ }SÇ=¡� œU:: œw �+ kÇTÃ ¡õK Ó² 

œðLKÃ [e’>” S<Gƒ” œHÇ„U” Ã¦Mc<:: Q� 2.� 3.� ��' 

!"�� �v�3 �B3@ ®��� ®�� �D)�? ��(-��� 

.�t��� Q�r 4. �� !" -� �v�3 ´5�@ ®�� .�t��� 

”Øðƒ 4.7 S<Gƒ Ue SÖ+œ"M ²K− ´UÉ“ ÃÓ”²u<:: ”�� 
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°kv S<Gƒ TKƒ PÅ Ÿ=Ó SÖ+›"M ²K− ›"M [eA wPÅ 

Ç=Ó] eMe¾e ”UMªØ ²ÉK= S<Gƒ U¥E’< ÃÑKìKAU:: œw �²= 

`�c= K¨<Ö= [e’> wŸ?My=” ¨Ã cMc=¾e U°n” ÃŸœM �¿::  

 

“. ”E� °kv S<Gƒ ´ÑMî “Ã õK<×ƒ ›"Lƒ ‰`ƒ �UØnU 

“Ã PÅ ´}¨c’ SÖ+œ"M ²K− œ"M K¨<Ö= [eW wV°n” 

SÖ” S<�ƒ UÓvØ:: U°]ƒ wUØnU Q„�ƒ Ãe`O:: 

œwÖ�LL UUH` ŸÃÇ= �²= `�c= S²¥^] $�%� 4.2 

wUØnU }�Ha �+ ´}GSÖKAU °KT�ƒ ´}Óu\ U¥E•U 

ÃÑUÓS<::  
 

6.6.6.6.    SSSSÖ“¤Ö“¤Ö“¤Ö“¤]]]]    

• ’²= ƒQ´„ `�c= Pì`+ �"�� wUHw ¾ÖIMK<KAU::  

• ´}S[ì< SMSÇ=�ƒ” S²¥^] $%��� w°\ (v 

ŸU›<¨<” w°Ä ��9 ”¦c`� Q„�ƒ Ã¨<HxU��  

• ”´}¨<HxU Q�ƒƒ �`Tƒ ÃÑu[U���  

• ¨<î›=„U ´}P} }�Ha œÉLÃ PÑ
 ÃÑu[KAU��  
 

 

 

��� ���	
� �
�� ���� ��� ���	
� �
�� ���� ��� ���	
� �
�� ���� ��� ���	
� �
�� ���� 4444 

I.    �B�r ���� 
¯���� R' �. �d! �������B�r ���� 
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Fh� ���; £4=� 
>"�& ]Q0 (vertex) ,��X�& �5)�� 

• ª?Q. ��� �789� �B�F ,��X�& �6> 
,��X�& !�7
 $�3� ��� =�
�� 

• ?�� °?�V± =�
��  �� G6� !
GU 35Q� 
��>l� °^�V± �h
�� 

• �&��3� /%e �&2� �
�& �5)�� 
• �
�& �� �# ,��x/� 0� ��� ,��x/� G,� 

G�!¦$! �ª?Q. ��� =�Q	
�� 
• �2�>Q �
�
� �� /%e �&2� �
�& =T��� 
• �� ,&� $J'  &�& �6>  &�& LN �2xx� 

�&(-� 
• �&��3� F&�
�; 
Fh� ��6�; ��� 3>�; £4=� 

>"�& ]&@ L&D&  &�� �5)�� 
• ª?Q. ��� �789� �$J'  &�& �6>  &�& 

!�7
 $�3� ��� =�Q	
�� 
• ?��  &�� �� ²�KN³ =�Q	
�� 
• �&��3� ��3 �
�3 �5)��  �
� �
�& �(%�� 
• G� �1T�; �DO�; ,D/(�� ��
¦�; �1l&; 

���F D4); F� �F��; ��� &��� �)%"> 
!WP ��&�. ��/�� ��D�-� 
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�
��& ,�]&&�
��& ,�]&&�
��& ,�]&&�
��& ,�]&& (��/ DL 8)  
%(Y� �1Q� �#%(Y� �1Q� �#%(Y� �1Q� �#%(Y� �1Q� �#k ���+ ��
 �1Q� !h?U �F!��� �����- 

• �� ,`?�. ,�]&�� !�T,# (&` ��� �
4{� 
• ��/� �1l& �F!�; :1'& ����& 35Q� =O1�P� 
• ��/� �1l& �&2�. 
Fh�; �&2�. R)�2& ,7& ah�& =O1�P� 
• FD�� �
�� �789� G�@ 	&B� �QF� &4� ���
& �D���& ��/� =O1�P� 
• �WQ. 
�� 35Q� �
4{� 
• (&` ��� �
�� ���]� &M
4{& �)7�� &�O1�P& �DW
 L/w ,O?~ «P �>]a� 

#?´ �'$� �F!� ,W5¤ ��� &>2�� 

���+ 3� �F!� 
�����-k 
• 2@& 3@& �.} �� 

,�TF� «3�� (&` 
��� ,�]o ���� 
��4 �
�z� 
�>]a� 

• F4F4 5( £��&D); 
�
�z�; �P� «
01& 
��& �1Ro� 

1. �
��& ,�]&&�
��& ,�]&&�
��& ,�]&&�
��& ,�]&& 
1.1. ,�]o ����,�]o ����,�]o ����,�]o ����         
(��/ DL 2) 
• ���� £��&D); 

�
�z�; �P� 
«
01& ��& 

 

 
���+ «N� ,�]&�� ���� �
�z� 
��4 G�!dI& !d3 ,7& ��
�z� 
��4 �&�D/( %}& ���� �%�)� V�I 
D0 !d3 �-1 �}& ��� G�L�V3 �
4{ 
�5W
�  $/� /� ��4 ���� �
�z� 
��
 (�2) �*� 
 
���+ 0� !��`I £��&Dx� �,�& 
�
4& �� $]I ���� &�4x�& �M�/µ 
��4 �� ,)¤ &�'O>& ���� 
£��&D) = �,� x �
@ �>]a �5W
�  
£��&Dx. 35Q� G� x1/"� ��) 7?¶T 
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�� ,(�� �� ���� �4
�� �� O1· 
�� D4D\ �1RI �M�P� 

• %(Y� $h& £��&D); 
�
�z�& �P� «
01& 
�789� ����� 
�#)*� 

• ���� 6�� #?' 
35Q� 

���+ ���� �# 35
 &�Dx( �M�/µ 
��4 �,
� �5W
�  (��
 �� `&� 
��
) 
���+ �
�z� �P� «3� £��&D) 
�
4{ �5W
�  &%�� ¸o �
�z� 
��$]I ���� &�4x�& ��M�/µ ��4 
&�Dx(& ���� �
�z� = ¸o x ¸o = 
(¸o)2  �>]a �5�
� 

• 0� �# �� 5J� �� 
��1l& £4<� 0�� 
�� ��?�U ���� 
�#)*� 

• 0� «�; £��&D); 
±^!�& ©QJ4& 
���� 6�� �D�|� 

 ���+ &%�� `?�& $�\. �,�& �P� 
«
01 ��$]I ���� &�4x�& �M�/µ 
��4 �� ,)¤ &�'O>& ���� �P� 

«
01 = 
2

1 x`?�x$�\. �,� �>]a 

�5W
� 
���+ 5J� �� ��1l& £4=� 0�� �� 
��?�U ���� &�4x�& �� ,)¤ 
�M�/µ ��4 &�'O>& ���� �� = 
π x(£4=�)2 �>]a �5W
� 
���+ �6. `?� ��&#
 ��3� �� 
�
Z� !�`
¹ ,��
 �� ,7QhJ 
O� �� R
~ �� L/w ,L0Dz �1RI 
�5W
�  ��4 0�� ,�]o ��M�) 
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�>]a �5�
� 
• ��
�z� ��
 

!�5/� ���� 35Q� 
0� �
�z� º&� 
��?; J� ��
& »N  
��
& �'�-�  
��,��� 0� D)6| 
�'�-� 

 ���+ �� �1l& £4=�& 5J� ��& �# 
35
 LN «3�� �&�3:B
 5J� �� �1l& 
�!* !h// �HI& £4=� �# 35
 �
¼ 
5J� �� G�!d3& �
4{ �5W
� 
���+ �2�� 6�� �0� �� �� $W�� 
�0�' G� «� �
�0� �� 	&: �� 
��	
� �� \F?"� £��&Dx. R
~ 
,»0 �1RI �5W
� 

• ¸&�� B�F 7

 
£��&Dx. R
~ 
�1RI� 

• !�%�W $h& 
£��&Dx. R
~ 
�789� �F!� 
�#)*� 

• �,�& £4X�& 
��&#
 �1RI� 

• !�h,7 $h& 
�789� �F!� 
��&#
 �#)*� 

• ,�]o ��&#
 
�789� �F!� 2�¤ 

1.2. �1l& �F!��1l& �F!��1l& �F!��1l& �F!� 
(��/ DL 2) 
• �F!� �-1 R
~ 

L/w� 35Q� 
• �F!� L��-1 

R
~ L/w� 35Q� 

���+ G� �
�z� ©QJ4 !�,`P 
#?' ³A��^ 0� !dI 35Q� ���� 
6�� �1RI�  �� !1]& 35
 �� �
�& 
!�`
¹ 9§) ©QJ4 �� 0� ©QJ4 
R
~ L/w $�½ 	&: ��%& �M�)� 
���+ $/� /� ��4 �F!� »*�� ��
 
(�3) G� !d3 �
4{ �5�
�  »*�� 
��\� «N� &�F!� �%�P� 
���+ 5:� £��&Dx. R
~ ��$hI 
�F!� &�4x�& �M�/µ ��4 �� 
,)¾� &�'O>& �F!� £��&D) = 
�
@ x ¸o x �,� �>]a �5W
� �� 
(&` ��� ��� �� $W�� 	&:�� �� 
�� £��&Dx. R
~ L/�& ,��& (13�& 
!�,`P& �789� ��D�
w �5W
� �� 



���� ���� ���� ���� ””””����������������    8888����    ������������                                                                                                                                                                                 121 

#?´ �'$� �F!� ,W5¤ ��� &>2�� 

�1RI� 
• �x ���� �789� 

L��-1 R
~ 0� 
L/w� 35Q� �F!� 
�1RI� 

• �»*�� ��
 !�5/B 
�F!� 0� »*�� 
º&� ��
; »*�� 
J� ��
& ��
& 
�'�-�  �D)6| �� 
��
; »*�� J� 
��
& »*�� º&� 
��
& 0� »*�� 
��
 �'�-� 

• �&��3� :18 �5)�� 
• 0� �# !�%�W 35
 

�F!�& ,7& ��)& 
��1l& :18 0�� 35
 
�#)*� 

• �1^� �789� :18 
�# 35
 �D�|� 

�M�/µ ��4 �F!� »*�� ��
 (�3) 
�� »*�� º&���
 (º.�)3 ��Q( 
�M�P �5W
� 
���+ �,�& £4=�& ��&#
 ��$]I 
�F!� &�4x�& �M�/µ ��4 �� 
,)¾� &�'O>& �F!� ��&#
 = 
���� `?� x �,� �7]a �5W
�  �� 
(&` ��� ��� �� G�o �� ,��X� 
!�`
� ��&#Q� �� ,��
 2`�� 
��&#Q� �� &,7QhJ O� L5)DP 
$W�� ��&#Q�& !�,`P& ��D�
w 
�5W
� 
L��-1 R
~ L/w� 35Q�k �4x� 
�F!� ��x �����  �F!� 35Q� «P 
DL ��1^� >QF !4/ ��V3&� 
%}& �F!� L/w 2�¤ (O�) !�L «6X 
&���+ ������  �� �� «6X LN 2�¤ 
0� $h& !�h,7P ¤�&#
 ��y
¿
 
�F!� 0�� 2�¤ �1RI& �-1 ��4 
�789� �5)�& �5W
� 
�0 �� L��-1 R
~ L/w� 35Q� G� 
��o �� �Q( �O &���+ ������  3� 
��o �� �Q( �O 0�� �F!�{ 
!�2/7 2�¤ (O�) !�L ¤�&#
 �7)' 
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�� 5W- ��� ,�]o ��&#
 !?À 7'xx 
�F!� G&�U �5W
�  ��� !�?�W 
7'xx �F!� �� 0� ,2/�� �F!� 
2�¤ (O�) ]o¾� �F!� 0�� ��o �� 
�Q( �O �#)* �5W
�  ��M&X� �� 
!7/h #?' 35
 !�27? #?´ /%e 
2�¤ (O�) ��À �W�)� 
���+ ,�]o ¤�&#
& «6X ��À& 
�789� ��� ��&#
 0�� «6X ,�{ 
!2`` ,7& 2�¤ (O�) ��1l& �F!� 
L��-1 R
~ �#)* �5W
� 
 

• �x ���� �789� 
:18 L��-1 R
~ 
L/w� 35Q� �1RI� 

1.3. �1l& :18�1l& :18�1l& :18�1l& :18 (��/ 
DL 2) 
• :18 �-1 R
~ 

L/w� 35Q� 
• :18 L��-1 R
~ 

L/w� 35Q� 
• :18 2`�� 
• ��4+��
 

0� O� L�7)� #?' 35Q� �F!�A� 
��,� ��x> G� !G�) ���� &M5)� 
F� �h
WN�� 
���+ :18 35Q� ��1^� �&�D/( :18  
= ,73 ��) 
                                                              
�F!� 
�HI �
4� �5�
� 
$/� /� ��4 :18     »NDQ�         
(».D)     �� 
                       »*�� ��
        
�3        
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          DQ�               D         
�*� 
»*�� º&� ��
     (º.�)3 
 
���+ !�2x/= R
~ 0� L/w� ��O& 
:18 �,`?� %(Y� 2�3 ��\#- �5W
�  
0� F4 F4 :18 =h�|�  ��� ��O& 
�,��� �&�d�K� L/w� R
~ �L=54� 
:18 �# $�3� �*� 
 
���+ �-1 R
~ 0� L��N� �%& �.} 
0� !�2x/* �:.& :18 �#)* �5W
�  
!	P �2xx� R
~ �L=54� :18 F4F4 
$�3� �~& �# $�3� �HI �
4{ 
�5W
�  �� ,$]&�� G� �
�� 35Q� 
�%& =7i))� 
 
���+ G� ��o; ��3W?4; «1Á `#i 
²&� �
(Q( x���& !WP �� !�2xP* 
35Q� !�`
� �-1& L��-1& R
~ 
L/w� ���� !�2x/* 35Q� ,73 
��)& �F!�& �#)* �5W
�  G� �Q( 
�%x �� 6�i !WP 35Q� �� #�. ��) 
O� �&�2� �M�P�  ]e& �)» 
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�789� �7)� ��D6
 :18 F4 F4 
35Q� �#)* �5W
�  3>� ,7& 35Q� 
�� �4O. L&� :18 4O �� ��) L&� 
��'O> :18 �# 35
 �F� 1 �&�d�I 
G� !&�2� ��1!�� G?�D� �5W
�  
��4+ ��
 ��>l� :18 !d3 2�¤ 
�%�& G� !G�) �
4{ �5W
� 
���+ «N� ,70� ��&:
 ,`?�. 
,70�& ��4 ,`?�. ,70�& G� 
!D/� �
4{ �5W
�  ,73 ��); 

Fh�; DL; V?&�; ?�o !WP ,`?�. 
,70� G�!W�P �
4{ �5W
�  �)A� 
«N� ,70� ��Â� !�7h} ,`?�. 
,70� !,&ª% G�!dI �
4{ �5W
� 

• �&��3� $h0. 
,D/~ =�
�� 

• $h& ����; �F!�; 
:18; R)�2; 0	^; 
���; �QF& �)7�& 
�5)�� 

1.4. $h0. ,D/~ $h0. ,D/~ $h0. ,D/~ $h0. ,D/~ 
�
�. ,70���
�. ,70���
�. ,70���
�. ,70��  
(��/ DL 1) 

���+ «N� ,70� ��&:
 ,`?�. 
,70�& ��4 ,`?�. ,70�& G� 
!D/� �
4{ �5W
�  ,73 ��); 

Fh�; DLÃ; V?&�; ?�o !WP ,`?�. 
,70� G� !W�P �
4{ �5W
�  �)A� 
«N� ,70� ��Â� !�7h} ,`?�. 
,70� !,&ª% G�!dI �
4{ �5W
� 
• ,73 ��) . . . . . . . . . .»NDQ� 
• 
Fh� . . . . . . . . . . . . .��
 
• DL . . . . . . . . . . . . . . . .ºV&4 
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• V?&� . . . . . . . . . . . . . ��©
 
• ?�o . . . . . . . . . . . . . . .G)Ä& 
���+ 0� !�2x/* ,70� ��&:
 ��4 
,`?�. ,70� �5)� �5W
�  �Â� �� 
�F� !�7h} �%& L7i)P �<�� 
• 
Fh� . . . . . . . . . . . . � 
• ���� . . . . . . . . . . . . . .�2 
• �F!� . . . . . . . . . . . . .�3 
• :18 . . . . . . . . . . . . . . .» .D �-3 
• R)�2 . . . . . . . . . . . . .� º-1 
• 0	^ . . . . . . . . . . . . . . .� º-2 
�)A� ,70� �%& ��4 ,`?�. 
,70� �78�� �Dx( !G�) �&�d3%& 
0�61P %���3� D& G�L/w �
4{ 
�5W
�  G� ��3�k 
• ��� . . . . . . . . . . . . . o%�& 
• �QF....................... Å%) 
• �)7� . . . . . . . . . . . . "� 
���+ �� !1R&w �
�. ,7& F4F4 
,`?�. ��4 �2)*� 
�R3� �# 35
 ��
\� �
D�(k “Ç�
@ 
��4” �� !1]& ,7& ��!O4 0� 
�
\� ��/� &�	0( «N� 0�� ��� 
���+ !���P 2�o 35
 �*�  ��� 
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“Ç�
@ ��4” !����L �?h� �^{ 
�5W
�  “Ç�
@” �� F4F4 25 �0�' 
,)¤ !�� 5x5 ` \ !>]� 2�o 35
 
�*�  ���+ &,)¤ ,��. !�%& F� 
G'
U �5W
�  ��3�k “Å%)” ,)¤ 
���Q� “,7& �QF ��,� �D/(?” �� 
“º.�3” ,)¤ ���Q�; “,7& �F!� 
��,� �D/(?” Ç�
@ �2�. �F!�& 
�]Q
6& �*�  �� ,x� ��� �70Ê- 
�`
( �5W
�  “Ç�
@ ����” ��� 2�o 
35
 V�I �1^�� !�L �&�' �*�  
���Q� 3� �1^� �F� ,)�1 �&W� 
�5W
�  ��3�k “π £2” ,)¤ ���Q�k 
“���� �� ��,� �D/(?” �� “π £2 
($�½ ��) -  π £2(&{ �� ��)” ,)¤k 
“���� $�½ �� �&�'3� ���� 
&{ �� �� ��,� �D/(?” �� “10x25” 
,)¤k “10x25 !d3 £��&D) ���� 
��,� �D/(?” �� ��4 !W/ 4O 
“4x(10x25)+102” ,)¤k “10x10x25 5:�” 
L/w £��&Dx. �&�' ���� ��,� 
�D/(?” �,�`)� �1^�� �789� 
�/O,� �D6
 =4��  
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• �!* !/$/& !���& 
�(^ �h�P &�(�� 
!7R� �x ��&�. 
���
� �W�) �O/� 
�5)(� 

• ��� !/$/& !���& 
�(^ �x ��&�. 
���
� �789� 
�(F� 

1.5. ��&�. ���
���&�. ���
���&�. ���
���&�. ���
� 
(��/ DL 1) 
• �1x\� ��4 

���+ Ì+ �.} ��* $�½ �(
& �!* 
&{ �� �(
& �(F� �5W
�  &�&�� 
�B�J G�!�%& �F���  3
 !�1� 
�7'} �dIk 
• &M�(F¥� �4�J �/!dI 
• �&�B�� !F!w �� `�F �/!d3 
• Ì+ �(
�� �� �&6� �h�P Í� 

�/!�7
� 
���+ ��<� !/$P& !���& �(
�� 
��� 10 �78�� �h�P G,� �(�� 
G�!G�) �
4{ �5W
�  �2�. �F!�& 
�5x):& ��&�. ���
�k 
�. /¹,` x 10n �*�  ��3�k 
   1.234x104 ;   3.987x10-2 
���+ �(
�� 0� ��&�. ���
� 0� 
�'X
 ��/� �)��4 GO1�P &�D6
k 
• �� ,&� ]\O�& �)��& @�� 3>� 

#¤O) Gh�| �D6
� 
• �&��3� ��x4 

�5)�� 
• ��� !/$/& !���& 

�(^ ��x4 �789� 
�(F� 
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G�!�%& �5)��  0�� !
��w 35
; ©& �) 
��Q; !,(� �
�& �� �D^& 
��& 0�� 35
 
!?��w ��� ���P �D6��  ,�,^ �>]a 
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�/w��  �� ��� &�&�’* ��� 35
 oY}?  
���+ 3� ,7& ��� ��4O L��5)W7 
&�D6
 !M�P �&�#� V�K� \	�� =���� 
���+ �
�& �5/ 35Q� G�!�/�; �5/ �)A� 
4O �Mj) �� ��P� G�!�7> �
4{ 
�D6��  0� ,��x/�� �
�&; �j) 
,��x/��; ��)� (�?4�) 35Q� ��3�� 
�	U �/w�� 
���+ x�6@0& 0a0 !�2x/* O�
Xx�& 
��>l� 35Q� ,��//��; �j) ,��x/��; 
��)� (�?4�) �HK� &�
D�( �>]a 
�M�P� 

• l) (�Qh 
�5)�� 

• �-1& ��&& 
(�Qh =/)*� 

• «
01 ,:Y; 
«
01 (�Qh& 
��) ,�,
 
��Q� �5)�� 

• FD�� (�Qh 
�!
!-� 

• �� B�F 

6.3. (�Qh �
�&(�Qh �
�&(�Qh �
�&(�Qh �
�&     
(2 ��/ �L) 
• ,&B6Q8 5( 
 
 
 
 
• FD�� (�Qh 
• �'Q( ��� �B�F 

,��X� 

!��`I 5:� �
�& L=F)� �HK� ��&’W
 
L&B6
y �HK� ���+ �
4{ �D6��  �
�& 
�� �
j� 5( ��3� PF �?h� �&�&B6?' 
�� ���� !�2x/* «
0$� �&B6?'�  �
 
��&(L��-1) (�Qh �	��  �
�& �� )a( 
5( ��3� ,��X� �&�&B6?' «P ��# $�3� 
«
01 �&B6?' �
 �-1 (�Qh �	�� 
 
���+ �&��3� «
01 ,:Y; «
01 (�Qh& 
��) ,�,
& �
4{ �/w�� 
��+ ��á) �� Z\4 lðx& ,��X�& 
��>l� B�� ,�,
 �
�& ����
 FD�� 



���� ���� ���� ���� ””””����������������    8888����    ������������                                                                                                                                                                                 205 

#?´ �'$� �F!� ,W5¤ ��� &>2�� 

,��X� !�7
 
��6. ��� 
&��
	Q	 ��� 
ª?
 �`
�� 

• �� B�F 
,��X� !�7
 
��� 6	^�� 
�!
!
 

• �&��3� 
�M�/µ (�l.)& 
��6.& ��� 
�2)*� 

• �)� ,��X�� 
��,� °^�V± 
&��QF 
G�!7R� 
&�
�� ��� 
���P� 

 
 
 
 
• °^�V± 

(�Qh �4	�} �M�P� 
���+ �Dx( �M�)w� !D�{k 
• «
01 ,:Y O1? ��%& �� «
01 (�Qh 
• ,:Y ª?
; �&B6Q8 ª?
& ��) 

,�,
& «N� �� �# B�_ �%1P 
���+ “A±��) ©&” ��>l� �'Q( ��� 
�� B�F ,��X� �4	�} �M�P�  0�� 
��� �� �4F^ �� ,��X� G/)* �D6�� 
���+ �]Q
: ��6. ��� �� B�F ,��X� 
��&�& �5)� 0� ª?
 ��� ��QF �M�P 
�D6�� 
���+ �T16 ��� �� B�F ,��X� �5)(w 
!D6�k 
• ��� ��) O1? ,7& �	x% (��) - object) 
• &x1� ]> !W/ �HI (L��5)W7) 
• )�1 G�� ��) ��� ,��X� �'4J� 

!
F' �� ��� 4O �4F^ �� ,��X� 
O1? �
F' 

• ��6. �HI 
• =O3B�� !�5xW7 �HI (0�� ��) =O& - 

0�� ��� B�� O/�’*) 
0� >"� 
,��X�� 
• ��� 3>�; ")� 

 0� �l.& ��6.& ��� ��� �� ���+ 
�!�� �D6�� 
���+ �
�& ��>l� °^�V± �`
� �M�P�  
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(vertex); "0 
,�,
; 
Fh� 
���; ?4=� 
>%X; lx� 
(terms) �5)�� 

• �� >"� 
,��X� �]Q
: 
��� &��
	Q	 
0� ª?
 ��� 
�`
� 

��� ¸o �
�& ��Z\4 �)� (2) ,��X� 450  
�dI �DW
�  �,$Q^� ��J
� !',| 
�<�� 
���+ �)� ,��X� ��>l� °^�V± G,� 
G�!�QF &�
�� 0� ª?
 ��� ���) 
�M�P �D6�� 
���+ $'J ,��X�; �6> ,��X�& ��á) 
�� lðx�� (slots) ���� �,$\#%� ª?Q� 
�2>- �M�P�  �,$\#%� ª?
� �� $J' 
,��X� �&�&B6?y !�GU �� �6> ,��X� 
�&�&B6?y 4O !��I �HK� ���+ �1LU 
�D6�� 
���+  �� lx� (terms) ��6� 3>�; 
vertex(")�); "0 ,�,
 (Principal axis); 
Fh� 
���& ?4=� >%X& �j/| �D6�� 
���+ �]O�� ��� &��)�� (���x)j) 
�`Q
� ª?Q� �^{  �D6�� 
• W� O��) >%X !�)� ª?
 �&�&B6?' 

W� !,· !�/� �HI 
• ��� "0 ,�,
 �,$\\. V�I !,B ª?
 

�&�&B6?' W� ��� 3>� !�/� �HI� 
• W� ��� 3>U !,B ª?
 �&�&B6?' ��� 

"0 ,�,
 �,$\\. ��%&� 
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• �� �6>& ¸6>& 
,��X� !�7
 
��� 6	
X� 
�!
!- 

6.4. h?: ��P �>"� h?: ��P �>"� h?: ��P �>"� h?: ��P �>"� 
,��X�,��X�,��X�,��X� (3 ��/ �L) 

ª?Q� ��>l� �� !�2x/= 
Fh� �� 
'4J �6>& ¸6>& ,��X� 0� !�h,| 
��x� ��� �� &��)�� ���+ �/O,� 
�D6�� 

• /%e �&2� 
�
�&k 

�� �# ,��x/� 
0� �)� �&�`D
 
�1:� �
�& �HI 
�5)�� 

• ¸6> ,��X� 
• �6> ,��X� 

�T16 ¸6> ,��X� ���+ �!
!
w !D6�k 
• 4F^ ��� 3>� &!�h,7 35
 !	)w ��� 

�l.; !�5)W7 ��%&�  �� ��{& ,7& 
��P& ��� 0�� ��) ��� ,��X� 
!	)w 
Fh� ,`?� !4?M �*� 

• �� 9&¸ �� ,��X�& ��� 3>�& 
!�h,7 ��) �&�4� V�I �� ��� 
��6.; �M !W/& ��� ��) !5L2& V�I 
�'?(� 

• �
�& �,2x/� 
,�,
 
(boundary) 
�&�`D
 �&�� 
G�!�%& 
��&�I 

• “!3�`” �L 
“2
O�” ,�G) 
�5)�� 

6.5. �&2�. /%e �
�&�&2�. /%e �
�&�&2�. /%e �
�&�&2�. /%e �
�& 
(2 ��/ �Ì) 
• ��¥
 &�&2�. /%e 

�
�& 
• “!3�` �L 2
O�” 

,�G) 

��6> ,��X� &!�7
 ��� ���+ �� ��� 
«P�� ��6.; �M !W/& �,7& ��� ��) 
!3�`& �HI �
4{ �D6�� 
���+ �
4{w !D6� �&2�. /%e �
�&; 
�
�& �� �# ,��x/� 0� �)� �&�`D
 
!	P �)"> �&2� �*�  �
 !�%& �
�& �� 
�# ,��x/� 0� �)� W� ,�/½ ,�,
 
�&�`D
 R)�2{ �/!'�
 �*� 
���+ 3
 /%e R)�2 &�
\� “��¥
” 
=O1�P� 
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�
�& ,L%
 W$) �)� L"^ (wheel) WW�K� 
!Â- �<� �6ÔP ���`��  �� ,L%
 �� 
�1-� (I1 ,5@ �')|� �¦$! ��& ��W
 
�!d3 «
01 0� �1^ ��4O �: ��� 
�5�-’N�  �� �1^ ��4O �: 3� L"^ 
=!FN�  �� ,L%
 &'4J�; &��) &M�G) 
�>��  �# L"^ �'4J �� �)� ��R1� 
2?&�X. ��&�. �R 2
O� �# �X) ��� 
�'^U’N �
�& �� �# 3>� 0� �)� �&�¦$! 
W� !�B?� ��6�) �Ì �¦$!�   
���+ 3
 ��
 (,�G)) �!
!
w& �`
�P& 
�D6��  &�1 ��¥
 (metaphor) �� % e O� 
&LN `� &�4�& 0�� "
4X �&�?À ��&2� 
=O& �� #&#� lx� 0� Ô�� "
4X �>]��  
&} �� ,£� �')�2 �� O� 4O �h�� 
�¦$!�  ���+ ��� ���� ,&54�� �� 
"
4X Ô�� 0�� �O¤ !W(�P ���P 
�/w��  �� !h)72 �=o{ �HI ��&�I 
�/w��  ��F �� ,£� 3� m1Â =TF�N�  
��F �� O� 4O ��1J �!F�) �5�+�  
�� "
4X !W!F �Ì �� ,£� !3�` �Ì 4O 
�� O� GF)¥ �/w�  �T16 «3�� �� 
"
4X& s)�&& (dolphin) F/`�F/`�F/`�F/`�; s)�& �� 
O� R)|� �� ,£� 4O !F�)� �=&{ 
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,&5@ �� s)�& �M�)?  �
�& ��� 0� 
Ô�� "
4X �!O�`) �56� �� O� R)�2{ 
�'&�� 
���+ �T16 /%e �&2� �
�& &�4	�� 
�
�& ��
61� O�!& 7
a� ��Fx� �� 
,:Y ª?
 0�� 7
a� �&���& �$:� 
ª?
 ��� 7
a� �&��(�& 3� ,5@ 
����) �
�� �G�)�  �� �
61� O�!& 
7
a� ��)$) ��) ,�,
 �%�M�  �� 
���Q� ,:Y ,�,
& �$:� ,�,
& �&�
 
��&((�  �� «
01 ,:Y ��R�X
 �� «
01 
�$:� !	Pw ()" �1LU �D6��  ���+ 
��¥
 (metaphor) 0�� ,L%
 ��4O 0�� 
�O�� �M�P �D6��  3� �1:� ª?
 
��&�& ��&�I� 
���+ /&��� (lenses) �&2� �'X
 �
�& 
!�=#N� 0%� �HK� �
4{ �D6��  �6>& 
$J'&  &��� �2xx<� ��&�& �2)| 
���+ ���) �
Y*w� �D6�� 

• �6>& ¸6>& 
/&��� �2)* 

• A±��.  O��) 
(optical center); 
��� 3>�; "0 

6.6. /&���/&���/&���/&��� (3 ��/ �Ì) 
• �6> 
• ¸6> 

���+ �,$\#%� ª?Q� &M`
� �6> /&�; 
¸6> /&�; ��á) �� >O
 Z\4 lðx �"��� 
�G�)�  �1L�w L/w� �,$\#%� ª?Q� 
��6> /&� �� �/� !�GU �HK� �¸6> /&� 
�� �/� 4O !��I �HK� �*� 
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,�,
; 
Fh� 
��� 3>�; ?4=� 
>%X /&� !6�P 
��&�. lx�� 
�5)�� 

• �]Q
: ��� 
�� ¸6>& �6>& 
/&� &�
\� 
�ª?
 ��� 
�`
�� 

���+ �� lx�� ��� 3>�; "0 ,�,
; 
A±��. O��); 
Fh� ��� 3>�& 0� /&� 
?4=� >%X �j/| �/w��  �M&X� �
�& 
� &� ��@{ �&2� ��)� �M�) �M)�{ 
5( 0�� /&� 4O ��� 3>� �N� 
���+ �� ��1J -�' 35
 !,(� �
�& 
ª?
 \
� �,$\\. �HI G43y �/w��  
0� /&� 
¹h� ��� 3>� ��(D�1 &�
�� 
]�) 2�3 G��� �M�P�  �# PF :1\ 
�?h� G� �h6� ��� (screen) �7h��  
�
�& ª?
 0� -�' 35
 G� 5T; A� !W/ 
��� �� �h6� ��� G�!'?( 5�
� �� 
 &� ���!�  �� �h6� ��� (screen) ��� 
"0 ��� 3>�  &� ��%&�  
Fh� �� 9&¸ 
�� �h6� ��)&  &�& ��(D�1 
Fh� ��� 
3>� /&� �	�� 
�
 �
à4& ]e&&  &� ��QF �M�) �*� 
 

• ��6>& ¸6>& 
/&��� 0� 
!'?( ��� 
�27+ �5)�� 

 ���+ �]O�� ��� &��)�� �56� �`��x 
ª?Q� �^{ �/w�� 
• �A±��. O��) !�)� ª?
 ��>�& 
(��1B�&) 

• ��� "0 ,�,
 �,$\\. V�I !,B ª?
 
�% e  &� ���$B2 ���� 3>�  &� 
��)�� 
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• ���� 3>� !,B ª?
 4F^ � &� �Fx� 
�� "0 ,�,
 �,$\\. V�I ��(�� 

  
 
 
 
 
• �]Q
: ��� ��6> 

/&� 
 
 
• �]Q
: ��� �¸6> 

/&� 

���+ �� �6>& ¸6>&  &� ��!�2x/= 

Fh� 0� !�h,7 35
 ��� �� &��)�� 
��& �5#�� ª?Q� ��>l� �/O,� 
�D6�� 
�T16 �6> /&� ���+ ]~P LN �Dx( �M�P 
�/w�� 
• �� ��) �� "0 ��� 3>�  3� !?�h 

�&�#�d�I �l.; !�5)W7 ��� �'?(�  
,7& 0�� ��� �� �]O�� 
Fh� 0�� 
35
 !4?M �*�  �� 35
 0�  &� �!h?W 
y(^ D!� �� ��� �$�� 

• �� 35
 �� 9&¸ ��� 3>�&  &�& �&�#� 
�hJ| ��6. �M !W/ �4F^ �� ��� 
��7
�  �� ��� !��33 (magnified) 
��%&; ��  &� G� ,DL� ��� ��%& 
O/� �*� 

���+ �� $J' /&� ��P &�
�� ±+¢�� 
�`
� �/w��  ��P ��
G�& �M&X� 4O 
��� ª?Q� �/!��I �*� 
���+ x�6@0 �� �?h� �&�i� L/w 
��D6
 �,$#%� >a
 �
�& ���
 2�3 
G��� �D6��  ¸6> /&` 3�� ª?Q
 ���I 
�5�
� 
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���+ �
4{w L/w� “�
�
�” �1�& 
�&2�. /%e �
�& �HI �*�  �
 !�%& 
�
�& W� ah� �0�`� !�4 B�F �=
 
�&��)� �&2� �����)3� �0h=? �/!�4 
�*� 
���+ �T16 !?�*w “�
�
�” �5)�& �T�*& 
�/w�� 
���+ “�)x� �
�&” (dispersion) O/� :1\ 
�
�& 0��� �jx� !dI F�
�� ��&2�. 
/%e �
�& (refraction) ���& �*�  :1\ �
�& 
0� ±^!� �&�$�U ��� !�2x/* F�
�� 
�
�& �!�2x/= ,7& �&2�� �'�-�  �� 
h�F �!3�`; �� `OX. 4O �!W/B �&2� 
!'�
 ��%&� 

• �M&X�� 
�
�
� (mirage) 
�5)�� 

�
�
� 0� ±^!� ³A��^ �1:� �
�& )�1 G�� 
0�� ±^!� !$/� ��,��� �56� ��� 
±^!� &M�(� �*� 
±^!� 36
 �56� ,
�½ ��3 �
�& �*�  �� 
LW0. �56� 2/�� (grooves) �� �)J 
��>l� �*� 

• ��3 �
�& !�) 
l) �5)� 

• ��3 �
�& (dispersion) 2/�� �� !�`W?  CD �!* !W/B �°��+�V± 
�`
F� 
���+ B�� ª?
 �
�& 0� ±^!� 0� :1\ 
�?h� PF& ���Q	 ��3 �
�& �?MU 
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�M�P�  �� �`Q
$ F�
�� ��� �
� 
�
�& (spectrum) ���+ �1L�w �D6��  �
 
�� %(Y�. �* !W�) `^F� �
�� ��V3&� 

• ���& �
�& 
!�`W? CD 
��>l� `^¡� 
=
�*� (�� 57
 
�)� `^F� 
�
�� �>]a 
�M�P `6� 
|
a! �L�) 

• �
� �
�& (Spectrum) 
• �@�Q� & D£�&D CD 

��)� �
�� 
• 0� B�� �
� �
�& 

�� h�
& B�� $Q
�& 
�
�� 

&>2� �� 2�3 �m�/k ���+ !�`W? CD; 
6s ��& ,À��; 5,4 ,>,^ ��>l� 0� 
61N� �°��+�V± �`
��  0�
 ,�
_ �� 
“http://www.cs.cmu.edu/∼2huxj/astro/htmal/spectrome
ter.html” �
G�� 
“Construction a CD spectrometer for students”  
!�) #«,&� ?À� 
m�/ �� 4-5 �°��+�V± �`
��  �� 0� 
�M� ��& �� 60 @D^ ��Q(& �
�& ,��. 
]\4 0� CD 2/�� W~� ��&�& �3>
 =4� 
�*�  �
(Q( 0� CD (U' �`
F �*�  ���+ 
��1J ]e& D\O. �&�h 3� �
� �
�& 
&�
�� �`
�� 

 • �
�� �
� �
�& 0� 
�N?`&� �
�& �� 
¾@=� �ä
 �
� �
�& 
&�
�� !)]y 
,�,Q� �
�� 

���+ ]~P LN� &�
�� �� �X) 
�°��+�V± �>]ak 
• �
� �
�& B�� (Solar spectra) 
• �
� �
�& x�6@0 - �,&�� �� 

�L�,&�� (filter) 
• �
� �
�& ��á)& &((
 �
�� F�
��& 
• �
� �
�& �N?`&� �
�& - !)]y 

,�,Q� �
«^ &�
�� 
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#?´ �'$� �F!� ,W5¤ ��� &>2�� 

• �
� �
�& o<& �
�& - �
� �
�& o<& 
&�
�� 

• �
� �
�& ¾4=� �ä
 �
�& - �� % S� 
LN ��3 �
�& ¾4=� &�
��� 

���+ !�2x/* $�3� �
� �
�& (Spectra) 
G3:(- �D6��  :�X.; 0� !�2x/* 6���� 
(elements) !)]' �
� �
�&�  �� ]B)� 
#?´ ��	
��� ���+ 0��� !�
�* 
,�,Q� &%�� O1W) (wave length) �)�� 
�<�� 
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2��k2��k2��k2��k    
,�	
 �� �7ix� 0�� �1Q� �!�5�? 
����� 2�� !�W(¹ %(Y� �QF �� 
!�h,7 �|& 1xO ��&(:
 F4F4 ���Q� 
�Z�S !4/ !��� �#x½ #?´ �)7� �Z6S� 
�?�5( �/w� 
 
�� !��� �#x½ #?´ �'$� !?GU ��� !��� �#x½ #?´ �'$� !?GU ��� !��� �#x½ #?´ �'$� !?GU ��� !��� �#x½ #?´ �'$� !?GU ���+k��+k��+k��+k    
�� !��� !6�) !4/ B�_ �'$� LN ���Q� 
]~N� LN% ��/�� �	)%wk 
• lx��& �3 ��6�& G� �j) ,��x/�; 

,��x/� �"� (�Q@); (�Qh �
�&; «
01 
,:Y; «
01 (�Qh; ��) ,�,
; ")� 
(vertex); ��� 3>�; "0 ,�,
; 
Fh� ��� 
3>�; ?4=� >%X; A±��. O��) &>"� 
,��X��&  &���&; �
�
�& ��3 �
�&& 
�5)�� 

• �
�& �h>�. ,�,
 �¦$!; 6	^X� ��� 
�B�F& >"�& ,��X� !�7
; � &� !�7
; 
�� �l%& ��6%& ��� LN �2xx�; �� 
�
�& L��-1& (�Qh LN �2xx�; �� �6>& 
¸6>& ,��X� LN �2xx�; �� �6>& ¸6>& 
 &��� LN �2xx� �!Q� �M�P� 

 • �]Q
: ��� L
Y 0� ª?
 ��� �� 
B�F ,��X�; ¸6> ,��X�; �6> 
,��X�; ¸6>  &�; �6>  &� ��D6
 
���P� 
 

)1� �� !�� !4/ #?´ �'$� L/% )1� �� !�� !4/ #?´ �'$� L/% )1� �� !�� !4/ #?´ �'$� L/% )1� �� !�� !4/ #?´ �'$� L/% 
���+k���+k���+k���+k    
• )1� �� !��� #?´ �'$� L/w� 

���+ �43y& %(Y�� 4O ��)S 
�?��& �D6��  �B�Ð� &M`
� W� 
!�!w >QF &��$DU ��6�� �D6�� 

 
�F� �� !3�` !4/ �'$� L/w� ���+�F� �� !3�` !4/ �'$� L/w� ���+�F� �� !3�` !4/ �'$� L/w� ���+�F� �� !3�` !4/ �'$� L/w� ���+    
• �F� �� !3�` !4/ �'$� L/w� 

���+ ���� �)A� #¼ ��N� ��+� 
��� �&�#� d�K� ���Ê �5! 
=4)<��  �� % e ��� ���Ê 
�i)� �"��� �D6� �� �"& 1?�� 
��4O �� ,�\�� 4 �� ��	
� 
��� =4�� 
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