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=⁄îÕÿ^OÔÍá_·ÿ^=áÈÄîÿ^=W=
OJN=\ÔÍá_·ÿ^=áÈÄîÿ^=_‹=

=fiÍÈ—kÿ^OJN=

NJ=∆�–Èj=àÂ¡ª^=ÌÜÿ^=ËÑgÍ=ÊÎŸƒ=àÄì=Ìá_‡=„È’j=‚‹=_∏_‹=mÉàf=
Ôƒàåf=fin=ÚægfK=

uNJ_∏_ª^=„˚=Ifis•^=ÔÍË_åk‹=Ó4…ì=m^áÈŸf=áÈÄîŸÿ=„È’Îã==ykÍ=fiŸÃ=Ôƒàåf=mÉàf
=‚’ÿË=IÚægf=É2j=m`Ñf=l–Èÿ^=áËà‹=∆‹Ë=Kfis•^=Ó4g‘=m^áÈŸf=„�È’kÿ=�œ_‘=l–Ë=_7

KÓ4g‘=m^áÈŸf=‚ÍÈ’kÿ=�œ_‘=ä�Îv=◊_·‰=‚’Í=%=
OJ⁄›ƒ^=Ô›Û_–=àì_·≈ÿ_f=ÔÎ‡_›oÿ^=ÔåÎÛàÿ^=ÓÉÈrÈª^=Ω=fi¡≈‹=«^È‡`=_∏_ª^K=Œó`=ä‹àÿ^=

ÏÛ_Î›Î’ÿ^=⁄’ÿ=àî·ƒK=
uOJF=≤så‘˚^OE=F=„È’ÎŸÎåÿ^SiF=flÈÎ·‹Èÿ˚^=EAlF=ÑÍÑ•^=EFeF=flÈÎå·»_ª^=EMg=E

F=flÈÎåÿ_’ÿ^CaF=flÈÍÉÈîÿ^=ENaKE=
PJïÄ�ÿ=⁄‹^È≈ÿ^=;ÿ^=àn¯j=Ω=‚ÍÈ’j=_∏_ª^K=
uPJ=⁄‹^È≈ÿ^=ÁÜ‰=‚‹=ÔÕŸk©=m_ƒÈ›ß=IÏ‡Ñ≈ª^Ë=ÏÛ_ª^=ÒÈk-^Ë=æ…òÿ^Ë=Óá^à•^=ÔráÉ

K_∏_ª^=‚‹=ÔÕŸk©=�_ƒ^È‡`=tk·j=
QJ„á_–=≤f=_∏_ª^=Ôf˙ÿ^ËK=
uQJ=4Âì= ÏÂÃ= Ôf˙ÿ^= _‹`= Iæ…òÿ^= l¢Ë= úá˚^= y�ã= l¢= „�È’kÍ= 4Âì= _∏_ª^

=ÔÎÛ_Î›Î’ÿ^= _Âj_‡È’‹=Ω=ŒŸk£Ë=Iæ…òÿ^=l¢=∆Ã^Ë=4»Ë=úá˚^=y�ã=”ÈÃ=fi‘^3Í
KmàÍ_�j=Ñ–=æ…òÿ^=l¢=ÔgÛ^Ö=l‡_‘=;ÿ^=m^â_…ÿ_Ã=I_Â·‹=l‡È’j=;ÿ^=_∏_ª^=‚ƒ=

RJ∆–�Èj=^Öd=l‡_‘=ÔráÉ=Óá^à•^=É^Éäj=È´=ä‘à‹=Iúá˚^=^Ö_›ŸÃ=ygîÍ=ä‘à‹=úá˚^=
\�_gŸì=

uRJ=ÊÃ_—Íd= Ë`=hŸÿ^= àÂîÿ=ÏÕ’Í= _›·f= ÔÎÿ_ƒ=låÎÿ= Óá^à•^= ÔráÉË=I�̂Ñr= �€_ƒ=æ…òÿ^
K�̂àÂî·‹=

SJ€Ñkã^=Ÿƒ=ÌÈk®=_’ŸÎåÿ^=Ω=_∏_‹=Ô—kê‹=‚‹=á_Âî‡˘^=ÏÛä§^=àÄîÿ=Ìá_‡=K⁄‰=
„È’Îã=Iào‘`=fl`=I⁄–`=fl`=�_ÍË_å‹=ÌÈk-=àÄîÿ^=\ÊåÕ‡=y�óË=÷kf_rdK=

uSJ=àÂî·Í=äjá^È’ÿ^=„˚=ÊåÕ‡=àÄîÿ^=‚‹=Ÿƒ`=_’Í_Îåÿ^=‚‹=_∏_ª^=ÒÈk®=„È’Îã
K_Â‡�È’j=ÔÍ^Ñf=Ñ·ƒ=ào‘`=„È’kã=_∏_ª^=Ω=_’ÎŸÎåÿ^=Ôgå‡=„eÃ=^Üÿ=I�̆ Ë`=
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TJƒ�É^=Ñv`=Ó^È‰=∆∏=áÈÄîÿ^=Ê‡`=ÑrË=€Ë`=€_o‹=Ÿƒ=≤å‘Ë4gÿ^=á_gåŸÕÿ^Ë=<…ÿ^=
flÈÍÉÈîÿ_f=Ω=àÄîÿ^=ÊåÕ‡=Khk‘^=Ÿƒ=�_—ÎŸ≈j=^Ü‰=Ú_ƒÉ˘^K=

uTJ=È‰=⁄›k-^=“ÎŸ≈kÿ^=„`=_�ÿd=IÊåÕ‡=àÄîÿ^=Ω=≤‡Ñ≈ª^=ÉÈrË=„_’‹d=‚‹=fi»àÿ^=Ÿƒ
=Ω= _›‰ÉÈrË= ⁄›kÆ= ˘= Ê‡eÃ= I≤‡Ñ≈ª^= áÈŸgj= ÔráÉË= „Ë_f= m˙ƒ_Õj= ⁄ã˙ã= Ÿƒ= �̂É_›ƒ^

äÎŸ‘ÈÎr˙gÿ^=á_gåŸÕÿ^=ÉÈrË=⁄›k-^=‚‹=‚’ÿË=IÊåÕ‡=àÄîÿ^=K≤å‘Ë4gÿ^=∆‹=
OJO=ÔÍá_·ÿ^=áÈÄîÿ^=ŒÎ·îj=

=fiÍÈ—kÿ^OJO=

NJ=€Ñkã^ ^Ö_ª ‚’∑ „` „È’Í „_ÍÑÎåfË¸ÿ ÉÈã˚^ àπ˚^=Ë` 
‚ÍÈ’j \;Î‡^àr=

uNJ= ÔÎÛ_Î›Î’ÿ^= ⁄Îÿ_wkÿ^= 4êj≥d=„`=„_ÍÑÎåfË˚^==àì_·ƒ= ‚‹= çÎÛá= ⁄’êf= „È’kÍ
=_‹`= KlÎ‡^à§^= Ω= „É_≈ª^= ÁÜ‰= ÑrÈjË= I„ÈŸÿ^= Ô�ãÈkª^Ë= Ô¢_Õÿ^= „É_≈ª^= Ω= Ô≈Û_è
=�È∂=ÔŸ—ÿ=u_räÿ^=Ω=Óàêk·‹=ÑÍÑ•^=‚‹=ÔŸÎŸ–=m_Î›‘=ÉÈrË=‚ƒ=tk·ÎÃ=ÉÈã˚^=„_ÍÑÎåfË˚^

K_Â‹^Ñ≈‡^=Ë`=ÊÎÃ=„É_≈‹=
OJŒì m_ƒÈ›ß áÈÄîÿ^ ÔÍá_·ÿ^ q˙oÿ^ ÔåÎÛàÿ^.=
uOJ^=ÔƒÈ›.^Ë= K„ÈŸÿ^= Ô¢_Õÿ^= Òà~˚^= „É_≈ª^Ë= äjá^È’ÿ_f= Ô�Î·ƒ= ÔÎkÎ‡^à§^= ÔƒÈ.

=ÔƒÈ›.^= _‹`= K„ÈŸÿ^= Ôµ_—ÿ^= „É_≈ª^= Ω= ‚ÍÉÈrÈª^= flÈÎå·»_ª^Ë= ÑÍÑ•_f= Ô�Î·»= ÔÎkÿâ_gÿ^
K„ÈŸÿ^=Ô¢_ÃË=Ô—‹_»=„É_≈‹=‚‹=æÎŸ~=ÏÂÃ=Ô�ãÈkª^=

PJ=“�gù _‹ ÊÃà≈j ‚ƒ m˘Ñ≈‹ ÑÍ2kÿ^ Ω yÎóÈj ^œ˙k~˘ Ω flÈsv m^áÈŸgÿ^.=
uPJ=ÑÍ2kÿ^=m˘Ñ≈‹=‚ƒ=tk·ÍË= I�È›·ÿ^= ÔŸ›k’‹= Ó4g‘=m^áÈŸf= ÚÏ�gÿ^= ÑÍ2kÿ^= ‚ƒ=tk·Í

K„È’j=˘=Ë`=È›·ÿ^=ÔŸ›k’‹=„È’j=Ñ–=Ó4…ì=m^áÈŸf=∆Íàåÿ^=
QJä�Î‹ ≤f lÍäÍÑ‡˚^ lÍáÈÍÑÿ^Ë ‚‹ €˙~ ≤kÎì_~ ≤kÎÛ_ÍäÎÃ ïÛ_î~=‚‹ áÈÄîÿ^ 

ÔÍá_·ÿ^.=
uQJ=fiw¶^= K_ÂåÕ‡= ÔÎ‡Ñ≈ª^= m_‡È’ª^= _›7= lÍáÈÍÑÿ^Ë= lÍäÍÑ‡˚^= WÔÎ‡Ñ≈ª^= m_‡È’ª^

KÓ4g‘=Êj^áÈŸgÃ=lÍáÈÍÑÿ^=_‹`=Ó4…ì=Êj^áÈŸf=lÍäÍÑ‡˚^=WÌáÈŸgÿ^=
RJà�’Ã ^Ö_ª ˘ ÑrÈj áÈÄì ÔÎÃÈr ”ÈÃ ÔÍÑƒ_– ÓÉ_ƒ Ω áÈÄì ÔÎóá˚^=Óàê—ÿ^.=
uRJ= _›‘= KÔ≈Õjà‹= á_Âî‡^= m_ráÉ= m^Ö= „É_≈‹= ‚‹= ÔÍÑƒ_—ÿ^= ”ÈÃ= áÈÄîÿ^= „È’kj„`=

=_7ÈìË=⁄g–=áÈŸgkjË=É2j=ÔÍÑƒ_—ÿ^=”ÈÃ=áÈÄîÿ^≥d=K⁄ÍÈù=l–Èf=y�åÿ^=
=
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SJÉ�Ñv _›ÂÍ` ào‘` ÔÎŸf_– ‚ÍÈ’kÿ m^áÈŸf ÔŸ›k’‹ ÊrË˚^ Ω áÈÄîÿ^ ÔÍá_·ÿ^: 
äjá^È’ÿ^ fl` á_gåŸÃ \äÎŸ‘ÈÎr˙gÿ^ yóË ÷kf_rd.=

uSJ=Km^áÈŸf=È›·ÿ=_∏_ª^=Ω=∆åk‹=◊_·‰Ë=áÈŸgkÿ^=ÔÎŸ›ƒ=ÔÍ^Ñf=Ω=„È’kÍ=äÎŸ‘ÈÎr˙gÿ^
K_‰áÈŸgj=“gã=;ÿ^=„É_≈ª^=≤f=ÓÉÈrÈª^=m_»^àÕÿ^=¸∑Ë=�_—v˘=áÈŸgkÎÃ=äjá^È’ÿ^=_‹`=

TJÔ≈�– lÎ‡^àr _ÂkÃ_o‘ 2.7g/cm3 I ∆·ì _Â·‹ ÔÿË_ù Åg�‹ _Â’5=IÔŸÎ�kå‹ 
2 cm I Ë _‰^Ñ≈�f 0.6 m × 2.5 m \ _‹ _ÂkŸk‘ \fl^à§_f=

uTJ
0.6m=60cm:2.5m=2500cm:2cmx60cmx2500cm=300000cm3x2.7g/

cm3=810000=810kg=
⁄îÕÿ^=Ô≈r^à‹OW=

m^ÉàÕª^=Ô≈r^à‹=
∆ó yŸ�îª^ yÎwîÿ^ „_’‹ m_›Ÿ’ÿ^ ;ÿ^ _Âk¢ æ~ ÏjaÍ=_›ÎÃ: 

NJÑƒ_îkj m^â_…ÿ^ ‚‹ _∏_ª^ ∆‹ _Â—ÃÑj Ÿƒ úá˚^=y�ã. Ôf˙ÿ^ 
OJŒîÍ é_Î—‹ ç‰È‹ ÓË_å—Ÿÿ hÎj3ÿ^ ÌÜÿ^ áÈŸgkj Êã_ã`=Ÿƒ 

„É_≈ª^. 
=⁄ã˙ã

K„Ë_f=m˙ƒ_Õj 
PJäÎ›kj áÈÄîÿ^ ÔÎkÎ‡^à§^ _Â‡ÈŸf “‹_…ÿ^ _‰^Èk®Ë ‚‹= ⁄ÎŸ—ÿ^ 

_’ÎŸÎåÿ^. 
=áÈÄîÿ^
KÔÎkÿâ_gÿ^ 

QJ„È’kj Ôf˙ÿ^ Ω ”_›ƒ˚^ l¢ Óàê—ÿ^ ÔÎóá˚^. K_∏_ª^ 
¸‹^ À^àÕÿ^ Ω ⁄›§^ ÔÎj˝^ m^ÉàÕª_f ÔwÎwîÿ^: 

RJ›åÍ tÎå·ÿ^ Ìá_·ÿ^ ÌÜÿ^ â_k∑ ÊÛ^Èkv_f Ÿƒ Ó4g‘=m^áÈŸf Ω ÔÎóá` ‚‹ m^áÈŸgÿ^ 
Ó4…îÿ^ EÏ–_5F=Ì4ÃáÈf. 

SJ€_—Í ‚ƒ áÈÄîÿ^ ÔÍá_·ÿ^ ;ÿ^ „È’kj Ω œËà¿ Ô≈Íàã=ÑÍ2j _Â‡d ÔÎw�ã=áÈÄì 
TJ€_—Í ‚ƒ áÈÄîÿ^ Ô¢_Õÿ^ „ÈŸÿ^ m^Ö m^áÈŸgÿ^ fis•^=Ó4g‘ _Â‡d KÔÎkÎ‡^àr=áÈÄì=

ÔåÎÛàÿ^=fiÎ‰_Õª^=lÎgoj=
UJ_‹ €Ë` „É_≈ª^ ;ÿ^ „È’kj _‹Ñ·ƒ É2j \_∏_ª^ 
aKäjá^È’ÿ^K==bK _’Í_ª^K=cK á_gåŸÕÿ^ Ïã_jÈgÿ^K==dK K≤ÕÎÿË˚^=
=
=
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⁄›≈kã^ ≤jáÈîÿ^ Á_‡É` Ω Ôf_rˇ^ ‚ƒ €^¯åÿ^ 9K 
VJ_‹ ÔÎŸ›≈ÿ^ ;ÿ^ \lnÑv 
aK €_îÕ‡˘^ ÏÛä§^K=.b ⁄îÕÿ^ gÿ^_ÌáËK=
cK áÈŸgkÿ^ ÏÛä§^=K=dK á_Âî‡˘^ ÏÛä§^K 

NMJ�Ì` „É_≈ª^ ægjà‹ «àÕÿ_f ‚∑˚^ ‚‹ ⁄ã˙ã \„Ë_f=m˙ƒ_Õj 
aK ≤ÕÎÿË` ≤å‘Ë4fËK==bK _’Í_‹ á_gåŸÃË==KcK á_gåŸÃK==dKäjá^È‘ lÎjÈÎfËK 

NNJ�Ì` «^È‡` _∏_ª^ ÌÈk¢ ÔÎ›‘ 2‘` ‚‹ \_’ÎŸÎåÿ^ 
aK ÔÎkÿâ_gÿ^K==bK ÔÎkÍâÑ‡˚^K==cK ÔÎkÍ˘ÈÍàÿ^K===dK ÔÎkÍËÉ4gÿ^K=

NOJ�Ì` ⁄‹^È≈ÿ^ ÔÎj˝^ ˘ àn¯Í Ω „È’j \_∏_ª^ 
aK fis•^K==bK ÔráÉ Óá^à•^K=cK æ…òÿ^K==dK m_‡È’ª^ ÔÎ‡Ñ≈ª^K=

NPJÌ` áÈÄîÿ^ ÔÎw�åÿ^ ÔÎj˝^ _7 m_‡È’‹ \_ÂåÕ‡=lÍáÈÍÑÿ^ 
aK lÍ˘ÈÍàÿ^K==bK lÿâ_gÿ^K===cK „_ÍÑÎåfË˚^K=dK lÍâÑ‡˚^K=

⁄›≈kã^ ⁄’êÿ^ Á_‡É` Ôf_r�ÿ ‚ƒ €^¯åÿ^ NQ .=
NQJ�Ì` m_ÎŸ›≈ÿ^ l‡�È‘ ^Ü‰ \àÄîÿ^ 
aK ÑÍ2j ÚÏ�fK==cK ÑÍ2j ∆Íàã �̂ÑrK 
bK ÑÍ2j ∆ÍàãK==dK ÑÍ2j ÚÏ�f fin ∆ÍàãK=

NRJ�Ì` «^È‡` áÈÄîÿ^ ”ÈÃ ÔÍÑƒ_—ÿ^ ÌÈk¢ �_‡_Îv` \é_ª˚^=Ÿƒ 
aK lÎj_›sÎgÿ^K==bK KlÎÿ2›Î’ÿ^==cK lÎ‡^à§^K==dK lÍ˘ÈÍàÿ^ 

NSJm˘Ñ≈ª ÑÍ2kÿ^ Ô≈Íàåÿ^ àn` Ω fisv m^áÈŸgÿ^ áÈÄîÿ^=Ω IÔÍá_·ÿ^ pÎv „�È’j: 
aK m^áÈŸf Ó4…ìK=bK m^áÈŸf Ó4g‘K=cK=m^áÈŸf Ô¢_ÃK=dK m^áÈŸf Ô·‘^ÉK 

NTJ_‹ yŸ�îª^ ÌÜÿ^ ŒîÍ áÈÄîÿ^ ÔÍá_·ÿ^ ;ÿ^ ⁄~^É=áÈŸgkj \úá˚^ 
aK _∏_ª^K==bK KÔÎÃÈ§^===c K Ôf˙ÿ^K==d K ÔÎw�åÿ^K 

NUJ�Ì` ≤‡Ñ≈ª^ ào‘` �_ƒÈÎè Ω \lÎ‡^à§^ 
aK äjá^È’ÿ^ á_gåŸÕÿ^ËK   cK á_gåŸÕÿ^ ÌäÎŸ‘ÈÎr˙gÿ^ €ÈgÎÕ‹`ËK 
bK ≤ÕÎÿË˚^ ≤å‘Ë4gÿ^ËK==dK äjá^È’ÿ^ ≤ÕÎÿË˚^ËK=

ÔÎÛ_·f=ÔŸÙã`=
NVJ⁄›ƒ Ô›Û_– ö≈gf m_‹^ÑÄkã^ áÈÄîÿ^ ÔÍá_·ÿ^ Ôƒ_·ì=Ω Ú_·gÿ^. 
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uNVJ= ‚’¥= Km_f_rˇ^= «È·kkã„`==hî·ÿ^Ë= Åf_�ª^= œÈÃáË= m_Îóá`= Wi˙�ÿ^= „�ËÑÍ
K€â_·ª^Ë=Ï‡_gª^=m_Âr^Ë=≤ÍäjË=ÔÍá_‘Ükÿ^=

OMJà�åÃ IŒÎ‘ ^Ö_ªË ŒŸkØ á_gåŸÕÿ^ ÌäÎŸ‘ÈÎr˙gÿ^ áÈÄîÿ^=Ω ÔÎkÿâ_gÿ^ Ê·ƒ Ω 
áÈÄîÿ^ \ÔÎkÎ‡^à§^ 

uOMJÌäÎŸ‘ÈÎr˙gÿ^=á_gåŸÕÿ^=„È’kÍ==ÌÈkÆË=IÔ≈Õjà‹=Óá^àv=m_ráÉ=Ñ·ƒ=áÈÄîÿ^=Ω
=Ω=äÎŸ‘ÈÎr˙gÿ^=_‹`=KflÈÍÉÈîÿ^=‚‹=Á^Èkw¥=Ô‡á_—‹=flÈÎåÿ_’ÿ^=‚‹=ào‘`=m_Î›‘=Ÿƒ

KflÈÎåÿ_’ÿ^=‚‹=ào‘`=flÈÍÉÈì=Ÿƒ=ÌÈkwÎÃ=lÎ‡^à§^=
⁄›≈kã^ ≤jáÈîÿ^ ≤kÎj˝^ Ôf_r�ÿ ‚ƒ ≤ÿ^¯åÿ^ ON Ë OO .=

=
=
=

=
ONJfiãá^ _��© i_Îå‡^ ًّ _Í “ÎnÈkÿ ÔÎŸ›ƒ „È’j iÈ—oÿ^ Ô�·Îƒ=Ω lÿâ_gÿ^ Ïƒ_—Õÿ^.=

uONJ=⁄—ÎÃ= Xy�åÿ^= Ÿƒ= Ôf˙ÿ^= “ÃÑkj= fin= X_∏_ª^= Ω= m^â_…ÿ^= iËÜj= WÔŸ›k®= Ôf_rd
K∆Î–_—Õÿ_f=Ô¡Õk®=Ôf˙ÿ^=hŸîkj=fin=XÔf˙ÿ^=Ω=∆Î–_—Ã=⁄’êkjË=m^â_…ÿ^=iàÂjË=Xæ…òÿ^=

OOJà’Ã Ω i_gã˚^ ;ÿ^ ⁄≈° Ô·�Îƒ ç‹ÈÎgÿ^ =àsvFÈÕ�j=Eœ_Õ¶^ ”ÈÃ y�ã Ú_ª^.=
uOOJ=‚’∑„`==hÿ_�ÿ^=}3—Í„`==ÊÛ_—f=Ÿƒ=Ñƒ_åj=àÄîÿ^=Ω=Ó4g’ÿ^=À^àÕÿ^= ÔÎ›‘

K�_ÎÃ_ù=
OPJy�óË fiãàÿ_f ŒÎ‘ 4…Í áÈŸgkÿ^ ÏÛä§^ m_‡È’‹ ‚‹= _∏_ª^ €˙~ „È’j 

≤ÕÎÿË˚^ <…ÿ^ ÑÍÑ•_f.=
uOPJ=h≠„`==IÑÍÑ•_f=<…ÿ^=≤ÕÎÿË˚^=„È’kÍ=_‹Ñ·ƒ=WÔÎÿ_kÿ^=m_‹ÈŸ≈ª^=fiãàÿ^=‚›òkÍ

=ÒÈk®= ÷ÿÜf= ⁄—ÎÃ= I_∏_ª^= ‚‹= ÊŸÍäjË= ÑÍÑ•^= ÷ŸÂkåkã= ÔÎ‹_·ÿ^= ≤ÕÎÿË˚^= m^áÈŸf= „eÃ
KÑÍÑ•^=‚‹=_∏_ª^=

OQJ“gù fiÎ‰_Õ‹ ÔráÉ Óá^à•^ áÈŸgkÿ^Ë 4åÕkÿ ^Ö_ª –hÿ_…ÿ^=Ω- ŒìÈj _∏_ª^ _Â‡af 
tÍä‹ ‚‹ m^áÈŸf ÌàÄì=4ÂìË.=

uOQJ= ‚’∑= ^Üÿ= IÔÕŸk©= Óá^àv= m_ráÉ= Ñ·ƒ= áÈŸgkjË= „É_≈ª^= àÂî·j„`==ö≈f= —gj
KÒà~`=„É_≈‹=àÂî·j=≤v=Ω=IÔgŸîÿ^=Ôÿ_•^=Ω=„É_≈ª^=



m_f_rd=ÔŸÙã^=i_k’ÿ^=‚‹=⁄ÎÿÉ=fiŸ≈ª^=ŒîŸÿ=Ï‡_oÿ^=ÌÈ‡_n=tÂ·ª^=áÈ�ª^=ÿ^€Ë˚^=Ïã^áÑÿ^=⁄îÕ=NQPP|‰==LNQPQ|‰=
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⁄›≈kã^ €ËÑ§^ Ïj˝^ Ôf_r�ÿ ‚ƒ ≤ÿ^¯åÿ^ OR I OS . 
ORJ⁄Ÿv m_‡_Îgÿ^ Ω €ËÑ§^ à�åÃË �Ì` áÈÄîÿ^ �_Âgè=ào‘˚^ 

\lÎ‡^à§_f=
uORJ=àÄîÿ^2==hå‡=æ—å‡= _‹Ñ·ƒ=Ê‡˚= KlÎ‡^àr=yrá˚^=Ÿƒ

=Ÿƒ= = I€ÈgÎÕ‹˚^Ë= lÎjÈÎgÿ^Ë= á_gåŸÕÿ^Ë= äjá^È’ÿ^= WÔÎj˝^= „É_≈ª^
=⁄’êÿ^F=ÔÍá_·ÿ^=áÈÄîÿ^=œà≈j=æ�©2-9==Ehÿ_�ÿ^=i_k‘=Ω

KlÎ‡^à§^=⁄—v=Ω=∆—j=_Â‡eÃ=
OSJ=t‹É^. ⁄›≈kã^ m_‡_Îf àÄîÿ^ 4 Ô—Î—vË „` =Êj^áÈŸfIÓ4…ì Ω ÑÍÑ¢ Ê5^.=

uOSJ=àÄîÿ^=Ω=„É_≈ª^=hå‡=4êj4=≥d=„`==Iyj_Ã=„Èÿ=m^Ö=àÄîÿ^=„É_≈‹=Œî‡=Ïÿ^Èv
=‚’∑=àÄîÿ^=„af=Ô›ƒ_·ÿ^=Êj_gÎgv=Ô≈Îgù=ÏvÈjË=IÔ�ãÈkª^=áÈÄîÿ^=‚‹=Ê‡^=<≈Í=_º„`=

KlÍäÍÑ‡`=„È’Í=
Ñ–_·ÿ^=4’Õkÿ^=

OTJ„á_– ≤f „_ÍÑÎåfË˚^ lÎ‡^à§^Ë yÎóÈkÿ l´=ÔÿÈÂã lÎ‡^à§^ ⁄›≈ÿ m_vÈÿ Ô�Î·Ã.=
uOTJ=Ê–àù= Ñ·ƒ= à�ê·Í= ^Üÿ= IÏŸ~^É= ÌáÈŸf= Ú_·f= Êÿ= çÎÿ= Ï‡_‘àf= u_râ= „_ÍÑÎåfË˚^

=‚‹=fi»àÿ^=ŸƒË=Ifi¡k·‹=ÏŸ~^É=ÌáÈŸf=Ú_·f=_7=„É_≈‹=‚‹=„È’kÎÃ=lÎ‡^à§^=_‹`=IÔ–à�ª_f
Ë=„Ñ≈›Ÿÿ=Ô—f_�‹=Ó4…ì=�_≈�–=ÔÿÈÂåf=„È’j=_Â‡`=_�ÿd=àå’Ÿÿ=„É_≈ª^=ÁÜ‰=ÔÎŸf_–Kfi�wkj˘=

OUJfl�È– ÁÜ‰ Óá_g≈ÿ^: ‚‹ ‚’›ª^ „` „È’Í _∏_ª^=ÒÈk® _’ÎŸÎåÿ^=‚‹ I�̂4g‘ 
Ô‡á_—‹ àÄîÿ_f ÌÜÿ^ „È’j _Â·‹.=

uOUJ=;ÿ^= „É_≈ª^= ÒÈk®= „˚= XÏÛä§^= á_Âî‡˘^= ÔÎŸ›ƒ= €˙~= ‚‹= ÷ÿÖ= qËÑv= ‚’∑
=‚‹= Ôgå‡= ÌÈ¢= _∏_‹= ÷ÿÖ= ‚ƒ= tk·ÎÃ= I�_≈Õjà‹= „È’Í= ˘= Ë`= _’ÎŸÎåÿ^= ‚‹= àÂî·j

Kfl˚^=àÄîÿ^=Ω=_º=Ÿƒ`=_’ÎŸÎåÿ^=
OVJ“gù _‹ ÊÃà≈j ‚ƒ ÓË_å– „É_≈ª^ 4åÕkÿ flÑƒ ≤‘_’ã=íÑ~ Ö˘ÈÕÿ^ 4» ⁄f_—ÿ^ 

`ÑîŸÿ }^Èÿ` ∆�– lÎ‡^à§^.=
uOVJ= lÎ‡^à§^= Ω= ÔåÎÛàÿ^= „É_≈ª^= ÓË_å–= „˚= ÷ÿÖËJá_gåŸÕÿ^Ë= äjá^È’ÿ^= Ï‰ËJ=

K`ÑîŸÿ=⁄f_—ÿ^=4»=Ö˘ÈÕÿ^=ÓË_å–=‚‹=Ÿƒ^=
PMJ€Ñkã^ Ñ≈�j áÈÄì lÎÿ4g›Î’ÿ^ áÑî‹ fi¡≈‹ é_ª˚^.=^Ö_ª éáÑÍ Ú_›Ÿ≈ÿ^ áÈÄì 

lÎÿ4g›Î’ÿ^ ^ÈÃà≈kÎÿ ‚ƒ=ÑÍäª^ á_kã \úá˚^=
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  J=T=J مدرسة الجيولوجيا  geo4s.com      الصخور النارية۲الفصل : 

uPMJ=Ñ—k≈Í„`==Ñkµ=lÎÿ2›Î’ÿ^=hÎf_‡`≥d==‚’∑=_Âj_‡È’‹=„eÃ=^Üÿ=Iá_kåÿ^„`==⁄oµ
Ká_kåÿ^=m_‡È’‹=

PNJfl�È– „È’kj áÈÄîÿ^ �_‹È›ƒ ‚‹ I„É_≈ª^ _‹Ñ·ƒË = É2ÍàÄîÿ^ àÂî·ª^ Ôƒàåf 
Ó4g‘ €ÈwkÍ ≥d Iu_râ Ï‡_‘2ÿ^= u_räÿ^Ë Óá_gƒ ‚ƒ àÄì Ìá_‡ Ïw�ã. fl�È– ^Öd 
„_‘ àÄîÿ^= ^Ü‰ ÌÈkÆ Ÿƒ „É_≈ª^ fl` ˘. à�åÃ ÷kf_rd Ô¡v˙‹F:=à‘Üj ŒÍà≈j 
„Ñ≈ª^ Ω ⁄îÕÿ^ E€Ë˚^.=

uPNJÌÈkü=˘=KÊÿ=ÌáÈŸf=Ú_·f=ÉÈrË=flÑ≈ÿ=�_‡Ñ≈‹=u_räÿ^=Ñ≈f=˘=K„É_≈ª^=Ÿƒ=àÄîÿ^=
POJ€Ñkã^. ^Ö_ª „È’j áÈÄîÿ^ Ô‡È’ª^ ‚‹ „É_≈ª^ áÈŸgkj=;ÿ^ �̆ Ë` håv ⁄ã˙ã 

m˙ƒ_Õj „Ë_f 4» ⁄ŸwkjË=Óà—kå‹ Ôƒàåf Ÿƒ y�ã \úá˚^=
uPOJ= �€_ƒ= æ…óË= ÔÎÿ_ƒ= Óá^àv= m_ráÉ= Ñ·ƒ= „È’kj= ;ÿ^= „É_≈ª^= �Ñ≈�jË=Ÿƒ= �_j_gn= ⁄–`

KÔÍà‰Èr=ÓáÈîf=úá˚^=y�ã=Ÿƒ=œËà¡ÿ^=∆‹=_ÂŸ�’êj=œËà¿=œ˙k~˘=Xúá˚^=y�ã=
PPJ=„�È‘ ÔÎóàÃ ŒÎ‘ ËÑgj Ôgkƒ ÑÎåÎÿ_f ^Öd „_‘ _∏_ª^=hÎ‘àj \�_ÎkÎ‡^àr=

uPPJ=‚’∑„`==i˙�ÿ^=¬v˙Í„`==äjá^È’ÿ^=⁄o‹=„ÈŸÿ^=Ô¢_Ã=Ôgk≈ÿ^=Ω=ÓÉÈrÈª^=„É_≈ª^
=Ïã_jÈgÿ^=á_gåŸÕÿ^Ë=‚’∑=÷ÿÜ‘=KlÎÃÈ’åª^Ë„`==^Èv3—Í„`==‚‹=„È’kÍ=ÑÍ2kÿ^=”_�‡

=á_gÎŸÕÿ^= ‚‹= ÔÍ^Ñgÿ^= Ω= l‡È’j= ;ÿ^= m^áÈŸgÿ^= Ô—gù= „È’kj= pÎü= IÔÎŸì˚^= m_‡È’ª^
K�“gk‹=á_gåŸÃË=_’Í_‹Ë=äjá^È‘=‚‹=„È’kÍ=Ôgk≈ÿ^=‚‹=æãË˚^=Úä§^=_›·Îf=IÌÉÈîÿ^=

ÔÎ›Î‰_Õ‹=Ô�Íà~=
PQJ⁄›≈kã^ m^ÉàÕª^ ÔÎj˝^ Ω ƒ⁄› Ô�Íà~ fiÎ‰_Õ‹ m_–˙≈ÿ^= ≤gj ≤f ∆–^Èª^ Ω 

Óàê—ÿ^ ÔÎóá˚^ á_kåÿ^Ë m^áÈŸgÿ^= =fisvË «È‡Ë àÄîÿ^: I∆Íàã IÚÏ�f Ia�f˚^ =IΩÈr
IÏw�ã I_∏_‹ IÔf˘ IlÎ‡^àr IlÍ˘ÈÍá IËàf_r=Ilÿâ_f I„_ÍÑÎåfË` ç‹ÈÎf. 

uPQJa�f˚^=WÏj˝^=Èw·ÿ^=Ÿƒ=m_wŸ�îª^=æfá=h≠=KËàf_r=IlÎ‡^àr=I_∏_‹=IΩÈr=I
KçÎ‹ÈÎf=I„_ÍÑÎåfË`=I∆Íàã=Klÿâ_f=IlÎÿÈÍá=IÔf˘=IÏw�ã=fl`=ΩÈr=IÚÏ�f=

�Ñ¢=€^¯ã=
⁄›≈kã^ ÓáÈîÿ^ ÔÎj˝^ Ω Ôf_rˇ^ ‚ƒ €^¯åÿ^ PR .=

PRJÉÑv. yóÈÍ ⁄’êÿ^ �_≈�—‹ �_Îóàƒ ”à≈ÿ Ω 
Ìá_‡=àÄì. _‹ ⁄v^à‹ „�È’j ^Ü‰ ”à≈ÿ^ \ÌàÄîÿ^ 

uPRJ=W_Â·‹=fl_å–`=Ôn˙n=‚‹=Ì4ÃáÈgÿ^=àÄîÿ^=^Ü‰=ŒÿakÍ
=àÄîÿ_f= Ô‡á_—‹= ÔÕŸk©= _Â‡^Èÿ`Ë= Ó4…ì= _Âj^áÈŸf= I∆Íàåÿ^= ÑÍ2kÿ^= ”_�‡= ›åjË= œ^È•^
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=é_µ=Ω=_∏_ª^=lwgì`=_‹Ñ·ƒ=m^áÈŸgÿ^=ÁÜ‰=l‡�È’j=Ñ–Ë=Km_gÎg•^=Ô›ƒ_‡=ÊkÎ—Ÿ~=ÌÜÿ^
l‡�È‘Ë=Ôƒàåf=mÉ2Ã=I_Âf=æÎ-^=Éá_gÿ^=àÄîÿ^=∆‹==m_‡È’¥=Ó4…îÿ^=m^áÈŸgÿ^= ÁÜ‰

=‚‹= È›·ÿ^= ÔŸ›k’‹= Ó4g‘= m^áÈŸf= ÔÍ^Ñf= „È’kj= _∏_ª^= ‚‹= —gj= _‹= ÑÍ2j= ∆‹Ë= KÓÉÑ®
=Ô›ƒ_‡=ÔÎkÿâ_f=ÔÎóá`=�_‡È’‹=Ó4g‘=Ôƒàåf=_∏_ª^=‚‹=—gj=_‹=É2Í=ÔÍ_Â·ÿ^=ΩË=Ká_gåŸÕÿ^

Km_gÎg•^=
‚·—‹=á_gk~^=

ÉÑ≈k‹=‚‹=á_Îk~^=
⁄›≈kã^ €ËÑ§^ Á_‡É` Ôf_r�ÿ ‚ƒ ≤ÿ^¯åÿ^ N Ë O=

NJ_‹ «È‡ àÄîÿ^ ào‘˚^ �_Âgè àÄîÿ_f A=\ 
aK KlÎ‡^à§^==cK lÎjËÉ4gÿ^K=
bK lÿâ_gÿ^K==dK lÍáÈÍÑÿ^K=
OJ_‹ «È‡ àÄîÿ^ B=\=
aK lÎ‡^à§^K==cK KËàf_§^=
bK lÍáÈÍÑÿ^K==dK lÎj_›sÎgÿ^K=
PJ�Ì` É^Èª^ ÔÎj˝^ ào‘` ÓàÃË Ω I_∏_ª^ _7Ë 4naj 4g‘ =Ω\_ÂîÛ_î~ 

O .a .         Ca .b   Al .c    d . 2SiO=
QJ_‹ ÔÎŸ›≈ÿ^ ;ÿ^ Œîj €_—k‡^ m^áÈŸf „É_≈ª^ ‚ƒ=_7_îÕ‡^Ë \_∏_ª^ 
aK á_Âî‡˘^ ÏÛä§^K=bK áÈŸgkÿ^ KÏÛä§^=cK €_›ª^ Ìá^à•^K=dK €_îÕ‡˘^ ÏÛä§^K 
RJ�Ì` ïÛ_î¶^ ÔÎj˝^ ˘ ⁄›≈kå�j Ω œ�à≈j \„É_≈ª^ 
aK ÓË_å—ÿ^K==bK „ÈŸÿ^K==cK ÔÃ_o’ÿ^K==dK fis•^K=

⁄›≈kã^ fiãàÿ^ Ï‡_Îgÿ^ Ïj˝^ Ω Ôf_rˇ^ ‚ƒ ≤ÿ^¯åÿ^ S Ë T.=
SJ_‹ Ô–˙≈ÿ^ ;ÿ^ ‚’∑ _Âì˙Äkã^ ‚‹ fiãàÿ^ 

\Ï‡_Îgÿ^ 
aK _∏_ª^ ;ÿ^ ÌÈk¢ Ÿƒ _’ÎŸÎã ào‘` „È’j =Ÿƒ`

ÔrËäÿ. 
bK _∏_ª^ ;ÿ^ ÌÈk¢ Ÿƒ _’ÎŸÎã ⁄–` „È’j =Ÿƒ`

ÔrËäÿ. 
cK ÔrËäÿ _∏_ª^ ÔòÕÄ·‹ _›�Û^É. 
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dK ˘ ÑrÈj Ô–˙ƒ ≤f ÒÈk® _’ÎŸÎåÿ^ ÔrËäŸÿ^Ë. 
TJ_‹ Óá_g≈ÿ^ ÔwÎwîÿ^ €Èv _∏_ª^ \ÔÎ·Îj^à§^ 
aK ⁄—n` ‚‹ ≤ƒÈ·ÿ^ ‚Íà~˝^ ‚‹ _∏_ª^. 
bKŒ~` ‚‹ ≤ƒÈ·ÿ^ ‚Íà~˝^ ‚‹ _∏_ª^. 
cK i_å·j Ôƒàåf 2‘` ‚‹ ≤ƒÈ·ÿ^ ‚Íà~˝^ _∏_ª^=‚‹. 
dK i_å·j a�f` ‚‹ ≤ƒÈ·ÿ^ ‚Íà~˝^ ‚‹ _∏_ª^.=

Ó4î—ÿ^=m_f_rˇ^=ÔŸÙã`=
⁄›≈kã^ ⁄’êÿ^ Ïj˝^ Ôf_r�ÿ ‚ƒ ÔŸÙã˚^  U=J=NM=

UJ_‹ «È‡ àÄîÿ^ ‚�Îgª^ ⁄Õã` \ÓáÈîÿ^ æƒ` �̆ _o‹ 
àÄì= Ÿƒ ∆Û_è ‚‹ ^Ü‰ I«È·ÿ^ yóËË ŒÎ‘ 

„È’kÍ «È·ÿ^=^Ü‰.=
uUJ=IlÎ‡^à§^=ÊÎŸƒ=ÔŸo‹˚^=‚‹Ë=IΩÈr=Ìá_‡=àÄì

=m_»^àÕÿ^Ë= ”È—êÿ^= Ω= _∏_ª^= “ÃÑj= Ñ·ƒ= „È’kÍË
=€ÈwkjË= Úægf= É2j= fin= IÔÎóá˚^= Óàê—ÿ^= Ω= ÓÉÈrÈª^

≥d==KàÄì=
VJ_‹ «È‡ àÄîÿ^ ‚�Îgª^ Ÿƒ` \ÓáÈîÿ^ æƒ` �̆ _o‹ ∆Û_è=àÄîÿ ‚‹ ^Ü‰ I«È·ÿ^ yóËË 

ŒÎ‘ „È’kÍ ^Ü‰ «È·ÿ^.=
uVJ=ÔÎóá˚^=Óàê—ÿ^=2ƒ=Ôf˙ÿ^=“ÃÑkj=IlÎÿÈÍàÿ^=ÊÎŸƒ=ÔŸo‹˚^=‚‹Ë=IÏw�ã=Ìá_‡=àÄì

KÔƒàåf=É2jË=
NMJ_‹ ”àÕÿ^ ≤f Ô—Íàù „È’j ÏƒÈ‡ áÈÄîÿ^ \ÔÍá_·ÿ^=

uNMJ_∏_ª^= É2j= _‹Ñ·ƒ= ÔÎÃÈ§^= ÔÍá_·ÿ^= áÈÄîÿ^= „È’kj==y�ã= ⁄Õã`= Úægf= áÈŸgkjË
=Ôƒàåf=áÈŸgkjË=EÔf˙ÿ^F=_∏_ª^=É2j=_‹Ñ·ƒ=ÔÎw�åÿ^=ÔÍá_·ÿ^=áÈÄîÿ^=„È’kj=_›·Îf=Kúá˚^

Kúá˚^=y�ã=Ÿƒ=
NNJ_‹ ÉÈî—ª^ „af „Ñ≈ª^ „È’kÍ I�_Î≈Îgù ‚‹Ë ⁄ì` \ÌÈòƒ=4»=

uNNJ=÷ÿÖ=<≈Í„`=�Ì`=Ω=‚’Í=%=„Ñ≈ª^=„`Ë=IÔÎ≈Îgù=m_ÎŸ›ƒ=€˙~=‚‹=„È’kj=„É_≈ª^=
KÔÎv=ÓÉ_‹=‚‹=�_‡È’‹=Ê‡�È’j=⁄v^à‹=‚‹=ÔŸvà‹=

NOJ ^Ö_ª Œ·îj ö≈f „É_≈ª^ Ÿƒ _Â‡` á_sv` \Ô∑à‘=



m_f_rd=ÔŸÙã^=i_k’ÿ^=‚‹=⁄ÎÿÉ=fiŸ≈ª^=ŒîŸÿ=Ï‡_oÿ^=ÌÈ‡_n=tÂ·ª^=áÈ�ª^=ÿ^€Ë˚^=Ïã^áÑÿ^=⁄îÕ=NQPP|‰==LNQPQ|‰=
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uNOJ=�̆ _∏=ào‘`Ë=IÓáÑ‡=ào‘`=„È’j=_‹Ñ·ƒ=Ô∑à‘=á_sv`=_Â‡`=Ÿƒ=„É_≈ª^=Œ·îj
K„É_≈ª^=Ï–_f=‚‹=

i_≈Îkã˘^Ë=ÓÚ^à—ÿ^=
≤‘^àf «_– æÎ-^= WÑƒ_îkj ÓÑ›ƒ` É_‹àÿ^ Ï‡_‘2ÿ^ m^à�–Ë lÍ2’ÿ^ =IàÂî·ª^
∆›skÍË „_ÎfËàÿ^ Ÿƒ Ô›ÎÿË ‚‹ ◊_5˚^ ;ÿ^ _ÂkŸk– Ô—ÃÑkª^=Ôf˙ÿ^ ‚‹ Ô‰ÈÃ „_‘2ÿ^. 

^Ü‰ ŒìË ÑÂêª ‚‹ fiŸÎÃ ÁàÍÈîj= �# �̂à~¯‹ l¢ y�ã Ú_ª^ ià» æÎ-^ ÌÉ_7^.=
à¿_·ª^ ;ÿ^ _Âóà≈Í ^Ü‰ fiŸÎÕÿ^ IÔÎ—Î—v l�—kÿ^ æê‡= „_‘2ÿ ‚‹ ≤‘^2ÿ^ ;ÿ^ 

lŸ’è é^È–` áä§^ ÔÎ‡_‘2ÿ^.=qÑ¢ ÁÜ‰ ≤‘^2ÿ^ Ó^Ö_w¥ ÑÍÉ_~˚^ XÔÍàwgÿ^ pÎv 
ÔwÎÕì=“ÿä·j ÔÎóá` l¢ ÔwÎÕì IÒà~` ΩË ⁄f_—‹ ;ÿ^=≤‘^2ÿ^ qÑ¢ Ñ·ƒ àÂ¿ 

IæÎ-^ pÎv Ñƒ_gkj yÛ_Õîÿ^ I_Âò≈f= ‚ƒ „eÃ m_ÃËÜ—ª^ ÔÎ‡_‘2ÿ^ Ñ·ƒ ÑÍÉ_~˚^ 
_Âò≈f=fi‘^3j ”ÈÃ Iö≈f pÎv ∆Õjàj €_g§^ ÔÎ‡_‘2ÿ^ kv=�_Î≠áÑj ⁄îj ”ÈÃ y�ã 

IÚ_ª^ ⁄’êjË áä§^ ÔÎ‡_‘2ÿ^. l·�’‹= Ñ—ÿ m_Î·—kÿ^ ÔoÍÑ•^ Ú_›Ÿ≈ÿ^ ‚‹ Ôã^áÉ 
ø_ê·ÿ^ Ñ·ƒ=Ï‡_‘2ÿ^ é^È–` áä§^ ÔÎ‡_‘2ÿ^ ‚ƒ Iià– _º fiÂ·�’‹ ‚‹ =€Èî•^

Ÿƒ m_‹ÈŸ≈‹ ÔÎ≈–^Ë ‚ƒ m_ÎŸ›ƒ „�È’j ö≈f ÁÜ‰ _Â·‹Ë=Iáä§^ ÓàÍär _‡_Íá_‹ .pÎv 
# Ñìá ø_ê·ÿ^ Ï‡_‘2ÿ^ _‡_Íá_‹=ÓàÍä§ Óà›Ÿÿ ≥Ë˚^ fl_ƒ2004 I fi»áË „` ø_ê·ÿ^ 

Ω=Ï‡_‘2ÿ^ ÓàÍä§^ qÑÆ €Ñ≈¥ lf_n ŒÎ≈óË _�ÿd „` ÷ÿÖ ˘ Ê‡`=<≈Í „_‘ �_�ê‡ 
€˙~ áÈî≈ÿ^ ÔÎó_ª^.^Ü‰Ë Ñƒ_åÍ Ÿƒ= Ú_›Ÿ≈ÿ^ áÈîj ÔÎÿ˝^ ;ÿ^ „È’kj _Âf ÁÜ‰ 

ÓàÍä§^.=Ñ≈f ÷jÚ^à– ï·Ÿÿ hr` ‚ƒ ÔŸÙã˚^ ÔÎj˝^: 
NPJ_‹ ÔÎ›‰` m_ã^áÑÿ^ ÔoÍÑ•^ ÓàÍä§ \_‡_Íá_‹ 
aK Ï�≈j Ú_›Ÿ≈ÿ^ ÔìàÃ Ú_—ÿˇ Óà¡‡ ÔÎ≈–^Ë Ÿƒ ;ÿ^=m_ÎŸ›≈ÿ^ ⁄’êj áä§^ ÔÎ‡_‘2ÿ^. 
bK Œê’j „` ≤‘^2ÿ^ ‚’∑ „` à›kåj Ω „^áÈoÿ^ ÔŸÍÈù=�̂ÉÈ—ƒ. 
cK Œê’j ‚ƒ á^àã` Ó_Î•^ ià– m_‰ÈÃ ≤‘^2ÿ^. 
dK ⁄oµ €Ë` Ô¡v˙‹ Óàè_g‹ Ÿƒ ≤‘^2ÿ^ Ô�ê·ÿ^ é^È–`=Ñ·ƒ áä§^ ÔÎ‡_‘2ÿ^. 

NQJ^Ö_‹ tk·kåj ‚‹ \ï·ÿ^ 
aK à›kåj ≤‘^2ÿ^ Ω „^áÈoÿ^ lf_n=ÒÈkå¥ ‚‹ ÓÑêÿ^. 
bK qÑ¢ ≤‘^2ÿ^ Ñ·ƒ àÂ¿ æÎ-^ æ—Ã. 
cK „_ÎfËàÿ^ ⁄‘aÍ ◊_5˚^ ÔkÎª^ æ—Ã. 
dK ◊_·‰ ø_ê‡ Ï‡_‘àf Ω ∆–^È‹ ÔÕŸk© l¢ y�ã Ú_ª^.=




