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1. JLKNM n = 1 [mol] OQPSRNTVUWTWXZYZ[L\^]`_badcfehgjilkjenmnoNplqbrLsutWvxwNyzZ{}|�~^�W� s����VOn�b�L� A→B ���N�W�Q�h�u�L� B→C �S�n�L�Q�^�b�N� A→C�W�n�h�V�l���L���nOlg��lsn�`�SON�N�^�Q�h�NO A �hOn�N��p�q��Z�N� A→B→Cg �W� |�¡£¢¥¤Z¦ gu�¥�L� A→C g �W� |�¡ s ¤V¦ yS§ �L� �Z¨©eªc�«^_bohO¥�Q�U`yS§ �^�Q¬©­ sS�®h¯ ON�^y±° ­^²´³£¢Vµ�¶ �·�SO�XVYL[^\�OQ�¥�¹¸Wº^»W�h�V�Q¼¹¸WºL»W�©�Q�N½ ~¾ ~

CV � CP �^¿ ¢ »W��»£� γ g���sn�^rWÀN�nÁ^°·yV� p2 �WÂ�Ã¥�^��ÄZySÅ � q~��Z� s p1, p3, V1, V2 �±Å �^�£²±� �nOlg��ls ³
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(a) �V� A gÆ�V� C O��ZÇªg�\n�·�n½ ~ ¾ ~
(T1, V1) � (T3, V2) gÆ�©s�g �¹��O 4 §¹O�JVX^MhOWÈLy�ÉËÊfÌW§¹ÍbÎhÏx�bÐ¶ r |´� �N¿ ¢ �©�SOLÍjÎ¹Ï£��ÑÒg´ÓZÔ^px�´° ­^² �Lr¥ÀN�·�SON� ®¹Õ �^�¥� T1 � T3 �±ÁL°©yV�SÅ �^� �Nrlqjr � �

( Öf×nØ ) ( ÖÙ×nØ¥ÚÆÛnÜ )

(b) �L� A→B ynÀ �L� �Vw±ÝL¨QÞZº`ßno^OS�Q�LU ∆U �Và { Ê ¶u¢ �^M δQ �±[N\h] |�~¹¢�á^â
δW �±ã£ä ² � | qjyn�¨©eåc�«^_bohO¥�W�^U ∆S ��ã£ä ² �

∆U δQ δW ∆S

(c) �L� B→C ynÀ �L� �Vw�ÝN¨WÞZº`ßnoLOn�Q�LU ∆U �Zà { Ê ¶u¢ �hM δQ �±[L\h] |�~¹¢�á^â
δW �±ã£ä ² � | qjyn�¨©eåc�«^_bohO¥�W�^U ∆S ��ãxä ²

.
¢Nµ�¶ � ∆S yS§ �^� �n�hæNç·èZéWe¥OLÍ�ÎhÏ`�±Å �^� � V1, V2, »W�h» γ �¥[\L�Wê R �±Å �^� ÁL° ¡l² �

∆U δQ δW ∆S



(d) �L� A→C ynÀ �N� �Zw�ÝL¨WÞWº`ßno^On�¥�LU ∆U �Zà { Ê ¶u¢ �hM δQ ��[L\h] | ~h¢�áLâ
δW ��ã£ä ² � | qjyn�¨©eåc�«^_bohO¥�W�^U ∆S ��ã£ä ² �

∆U δQ δW ∆S

(e) �^� A→B→C→A OS�^�¹�LO��hM¹OLà { Ê�OnëLì}gu�V¨©eåc�«^_johOn�W�^U©�¥½ ~ ¾ ~ ã£ä ² �

( �¹M¹OLà { Ê�OnëLì ) ( ¨©eåc�«^_johO¥�W�LU )

2. �Q�¹¸Wº^»Q�x] CV OSJN\¹]híhsn�x�SOSJ^\`�±\W�x]QîL�hOnïZð ¯ �n�N�©���W� ( �W�^�W� )
| ¡£¢ � ®h¯ ON�Ly±° ­^² �¢Nµ�¶ � ®h¯ ON�Z�^��J^\�OSJ^KLM n = 1 [mol] g��lsn�

(a) ��O¥�n�^�W�£�W��JL\¹On�WÇ¹] T p�q T + ∆T y��¥� ¶´¢ gÆ�·s�����OQñZ�SJN\¹OLw�ÝL¨WÞWº`ß¥o^On�Q�NU ∆U g��¨©eåc�«^_bohO¥�W�^U ∆S ��° ­^² �
( ° ) ∆U ( ° ) ∆S

(b) ò��NON�h�±Å �^� �·�SO¥�Q�h�W�·y¥À �^� �QJ^\�O¥�VÇ�] T1 p�q T2 yS�W� ¶´¢¥¤V¦ �¥J^\�OLwSÝ^¨ZÞVº©ß¥ohO¥��^U ∆U gu�Z¨©eåc�«^_johO¥�Q�^U ∆S �¥½ ~ ¾ ~ ° ­^² �

(∆U) (∆S)

(c) �¥�h¸WºN»Q�x]¥�ZÇ`y ²nóQ� �¹ôõÊ CV = aT 3 �S� ¡ s¹gÆ�lsS�£�±O ¤Z¦ ��JL\�On�ZÇ�] T1 p�q T2 y±�Q� ¶´¢ ñZ�J^\�OLwSÝL¨ZÞVº©ß¥ohO¥�W�^U ∆U gu�V¨©eåc�«^_´ohO¥�W�^U ∆S �¥½ ~ ¾ ~ ° ­^² �

(∆U) (∆S)


