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1. JLKNMLONPQKNRSPUTNMWVSXZY\[NP^]`_baNcWdfehgjikMmlnapoWqkrfs

(a) JLKnaStnujM`vQwyxpM\zh{^|~}�q��\������JLKNMS�N�^|S���b���N�b�^JLK\�S�b�W�b�Z|��y�L�W�~s
i. JLKNM`ONPQKNRLPQTNMWV`XZY\[NP�]`_ F �NY^�����k��_ S �h�N� T �`� x ` �nz`{ X Mm¡kap¢¤£�¥\¦yc�§y¨Q|oWqkrS©

( o ) dF =

ii. JLKNMS� x ` �\�\�N� T �fzh{ X |�ªb¥\«\¬����W�hcZ¬b����W�y�®� `, T, X Mm¡kap¢¯£°¥\¦yc�§b¨Q|�oWqnrS©
( o ) d` =

iii. ±�l (b) a`²N³ke\�`� x ` |\´`u d (d` = 0) � X = cT Mnc�§b¨U|pµj³U�y�®� (

∂`

∂T

)

X ¶ � c, `, X, T |pµk³ke\�· Myr^¸®a�¹mº��L»SoWqnrS©yxj��aL�Q�SMS¼N½b»��¾�Nzh{ X |Ztmuya^dfe��`�N� T |S�b�b���®�UJLK��S�j����Z|��U�Sº�rS©N¿m�d�� c ¶LÀ Mhuh¬����W�L©

( o )
(

∂`

∂T

)

X

=

( �U� )

(b) JLKk|`ÁLÂ�ÃbapÄNÅ�aZÆUÇS�m�\���®��JLKNM`�N�j���\Èm�W�k�b�Z|��y�L�W�L©
i. JLKNMhY^�����k��_ S �\�\�N� T �hJLKNMS� x ` |�ª�¥�«\¬����W�hcZ¬y����W�y�®� S, T, ` MN¡kap¢¤£°¥\¦yc§b¨Q|�oWqkrS©

( o ) dS =

ii. JLKNMhY^�����n��_ S |L��JLK\M`É�Â C �¾�N� T |pµj³keS¹mºy©
( o ) S =



iii.

(

∂S

∂`

)

T

| c |�µj³keL¹mºy©
( o )

(

∂S

∂`

)

T

=

iv. gn�bMU�b�~»��¾�nÁLÂj«�ÊQML�N�b�^JLKk|pÆUÇS�Ë�¾�N�j���\Èm�W�k�b�Z|��U��d��Qx~³k©

( �U� )

2. gjikM`ÌmÍjÎQ|L��ÏmÐkÎ p, V, T |pµj³ke`¹mºy©`ÑnÒUapÓÕÔfe\�kÖU×pØ\PUMkc�§b¨Q|�ÙÚ¸�ÛLM����W�L©kÜN¿\�NuhÝmÂnÞ�Î
CV �NuhßmÂnÞjÎ Cp �NY^�����k��_\tmuà�®³á¸ãâ\äW|�¹UåS��¿jæmaSçmè S |pµj³kené�³^ÛLM����W�L©
(a) ê�Ý V �`tnubMLâ\äUë\�NY^�Ë���k��_ S MZßn{ p aZìm�W��«hÊjí (

∂S

∂p

)

V

|ZîUæbrS©

( o )

(b) ê�Ý V �`tnubMLâ\äUë\�bïSðnY\[NP^]`_ U Mpßk{ p aZìm�W��«�Êjí (

∂U

∂p

)

V

|ZîUæbrS©

( o )

(c) ßk{ p �htnubMLâ\äUë\�NYQ�\ñ�Pà��_ H MLê�Ý V aZìm�W��«hÊjí (

∂H

∂V

)

p

|ZîUæbrS©
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