
2017
� � � � � � �

( � 14 � )	�
������������������������ � ��! "�#�$&%�'�����(�)&*�+�,��-���.0/21432165�798�:�;=<&>@? A6/&*�B&?@.C C D EF G G H I
1. JLKNMPORQTSVU U WVXZY V []\R^`_baZced (

∂U

∂V

)

T

= T

(

∂p

∂T

)

V

− p fhgjik_Nlmf]nporqL^`_ts
lLWvubwmxry{ze|Z}Z~N�P�v�Z�m��f��Z�e�
(a) �N� Cj�j�R�Z�

(dU = TdS − pdV ) ����zZ�v�Z�j��WL�R�mz (∂U

∂V

)

T � z���Wr��� [pgjik_¡�¡¢`£N�L�

( ¢ )

(b) ¤¦¥jW¡§R¨©fªzj«¬V®T¯V°bQWjubwmxm��� (∂U

∂V

)

T

= T

(

∂p

∂T

)

V

− p ±e²e_Nlmf]n�³µ´�¶�·t¸N�

( ¢ )

2. ¹eºv±Nyj»e¼LU{Q¾½L¿ÁÀÂZÃ��j��[LÄv¸NÅ{ÆT£v_¡�
(a) ÇVÈW]ÉPÊr±ZzZMrÃPË�Q�Ì�U H np�PÍ T ±]ÎZÏNÐÑ´ªÒrÓ]WN[]Äv¸vÅPz (∂H

∂T

)

p

= Cp �]ÔÖÕh× Ä`lef]nt³Ñ´t¶�·�¸v�

( ¢ )

(b) H � T f p n 2 ÄmWVaPØÑfv´�ÒNu]Ør±v²e_��R�mz dH n dT f dp npÙe¸NÅ¡gµ´�¶�·�¸N�
( ¢ ) dH =

(c) ¤m¥ (b) Wb¢`£Z[p\Ñ´ zlpWj¥ 2 ±jy¡MTÃZË�QÚÌtUvWVa{cvÐ dH = 0 ¶PWP± (∂T

∂p

)

H � z��m�Ûgji`_]�¡³Ñ´t¶�·�¸v�
( ¢ )

(

∂T

∂p

)

H

=



(d) ÜjÝ¦±LÞ`ßZÒ dH = TdS + V dp fª«¬V®�¯V°bQWvubwmx�n]Ùe¸NÅPz (∂H

∂p

)

T

= V − T

(

∂V

∂T

)

p �LÔàÕh× Äklrf]n
³µ´�¶�·t¸v�

( ¢ )

(e) ¹jáeWp§P¨¦�k� (∂T

∂p

)

H

=
1

Cp

(

T

(

∂V

∂T

)

p

− V

)

�LÔâÕã× Ä`lNfpnt³Ñ´�¶·�¸j�{¶¡äRz (∂T

∂p

)

H

= δ f ä¦åLzel]W
δ nPæRç��P~éè�êìëTíPî�ïjðÚfª�Z�e�{ñPÒ α =

1

V

(

∂V

∂T

)

p

nbÙN¸_mf�zR»v¼]UVQé½ª¿òÀrÂ{Ã�wjØy δ =
V

Cp

(Tα − 1)

fhgjik_¡�

( ¢ )


