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:üÞ�ª ¢��³Þó� ¤¢ ´îÂª üð¢�õ� ý�Â� ���Ü¡ üÌ�Âõ §À�úõ ��� ´¨¢ ¤¢ ø ùÀª ÂÈµ�õ °µî13 �� 1 ý�ûù¤ø¢ / (ñø� ÀÜ�) ñø� �Ü�Âõ - ö�Âþ� üÞ�ª ý�û¢��³Þó� •ö��� ö�ûøÄ�Ç÷�¢ ��¤�Èµ÷�ö��î �� 14 ý�ûù¤ø¢ / (�ø¢ ÀÜ�) ñø� �Ü�Âõ - ö�Âþ� üÞ�ª ý�û¢��³Þó� •ö��� ö�ûøÄ�Ç÷�¢ ��¤�Èµ÷�2006 �� 1987 ñ�¨ ¥� / �¢�÷�î üÞ�ª ý�û¢��³Þó� •ö��� ö�ûøÄ�Ç÷�¢ ��¤�Èµ÷�ö�µ¨Â��¢ �ø¢ üÞ�ª ý�ûÛÊêÂ¨ §�¨� Â� üÜÜÞó�ß�� ý�û¢��³Þó� ýùÀª ýÀ���Ö±Ï ����b¨ / (ñø� ÀÜ�) ¢��³Þó� Âú³¨ ¤¢ üÞ�ª •©¥�õ� üÚ�ûÂê ö�÷�î ��¤�Èµ÷�ö�µ¨Â��¢ ��¨ üÞ�ª ý�ûÛÊêÂ¨ §�¨� Â� üÜÜÞó�ß�� ý�û¢��³Þó� ýùÀª ýÀ���Ö±Ï ����b¨ / (�ø¢ ÀÜ�) ¢��³Þó� Âú³¨ ¤¢ üÞ�ª •©¥�õ� üÚ�ûÂê ö�÷�î ��¤�Èµ÷�ö��î �� 8 ýù¤ø¢ ý���þ�ð À�� ø ü½þÂÈ� ����b¨ / �ø¢ �Ü�Âõ - ö�Âþ� üÞ�ª ý�û¢��³Þó� •(��� ´¨¢ ¤¢) ö��� ö�ûøÄ� Ç÷�¢ ��¤�Èµ÷�.Àþ�Þ÷üõ É¿Èõ �¤ 1389 ñ�¨ ö�µÆ��� �� ùÀª ÂÈµ�õ °µî ´¨Âúê ßþ�
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üþ��Þ�ª ×�õ��þ¢�õÂ��ØþÂõ� üÜÜÞó�ß�� ø üÜõ ����b¨ø¢ ßþ� ¤¢ .¢Â�ðüõ ��¹÷� ö�¨×þ ý�õ¢ ø ÓÜµ¿õ ¤�Èê ø¢ ¤¢ ,ö�¨×þ ���Ê½õ ø ¢��õ �� üþ��Þ�ª Ç�î�ø ×þ (1?À�îüÞ÷ Â��ç� ¢¤�õ ��Àî ´ó��(2006 � üÜõ) ùÀª ��¹÷� ¤
�î (¢ ∆T (Í�½õ) (� Ç�î�ø ý�õÂð (� ü÷ø¤¢ ý�Â÷� (Óó�?Àª��üõ ´±·õ ∆S0 ý�¤�¢ Âþ¥ ��Â��ç� ¥� ×þ ��Àî (2(2006 � üÜõ)
AgCl(s) ��¨¤ (III Br2(g) ö�ã�õ (II ñ�è¥ ßµ¡�¨ (I

III ø II (¢ III ÍÖê (� II ÍÖê (� I ÍÖê (Óó�.À��î �±¨�½õ �¤ D + A→ 4C Ç�î�ø ∆H ,Âþ¥ ��ä�Ï� ¥� ù¢�Ôµ¨� �� (3(2006 � üÜõ)
A −→ 2B ∆H = 40 kJ

B −→ C ∆H = −50 kJ2C −→ D ∆H = −20 kJ100 kJ (¢ −40 kJ (� −60 kJ (� −100 kJ (Óó�:À��î ��Æ� �¤ Âþ¥ Ç�î�ø ∆H ,ùÀª ù¢�¢ ý�ûÀ÷��� ý�Â÷� ¥� ù¢�Ôµ¨� �� (4(2006 � üÜõ)
N ≡ N N = N N −N N −H H −H À÷���941 418 159 389 436 (kJ/mol) ý�Â÷�

N2 + 2H2 −→ N2H4425 kJ (¢ 98 kJ (� −98 kJ (� −425 kJ (Óó�,Àª�� 21/700C Â��Â� ñ¢�ã� ý�õ¢ Âð� .Ý��îüõ �ê�®� 25/00C ý�õ¢ �� �� �Âð 256 �� �¤ 00C ¾þ ý¤�ÀÖõ (5.À��î �±¨�½õ �¤ ¾þ �Â�(2006 � üÜõ)(CP�� = 4/18 J/g0C , ∆H �ø£ = 333 J/g )11/0 g (¢ 10/3 g (� 8/33 g (� 2/47 g (Óó�?´¨� ÂþÁ���¹÷� üµÑÜè ø ¤�Èê ,�õ¢ Âû ¤¢ Âþ¥ Ç�î�ø ��Àî (6(2006 � üÜõ) üÞÑ÷ü� Çþ��ê� �� ù¢�õÂð Ç�î�ø (� üÞÑ÷ü� Çû�î �� ù¢�õÂð Ç�î�ø (Óó�üÞÑ÷ü� Çþ��ê� �� Â�ð�õÂð Ç�î�ø (¢ üÞÑ÷ü� Çû�î �� Â�ð�õÂð Ç�î�ø (�?´¨� ´±·õ �fÞµ� ´�Þî ��Àî 250C ý�õ¢ ¤¢ ý¢�¡��¢�¡ Â�è ø ù¢�õÂð Ç�î�ø ×þ ý�Â� (7(2006 � üÜÜÞó�ß��)
∆S0 (¢ ∆H0 (� ∆G0 (� ∆E0 (Óó�
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?´¨� ¤Àì�� N2O5(g) ý�Â� ∆H0
f ¤�ÀÖõ Âþ¥ ý�ûù¢�¢ ¥� ù¢�Ôµ¨� �� (8(2006 � üÜÜÞó�ß��)

N2(g) + O2(g) −→ 2NO(g) ∆H = +180/5 kJ2NO(g) + O2(g) −→ 2NO2(g) ∆H = −114/1 kJ4NO2(g) + O2(g) −→ 2N2O5(g) ∆H = −110/2 kJ22/6 kJ/mol (¢ 11/3 kJ/mol (� −43/8 kJ/mol (� −332/8 kJ/mol (Óó�?Àª��üõ ∆H ¥� Â�ï¤�� ∆E ¤�ÀÖõ Âþ¥ ù¢�õÂð Ç�î�ø ��Àî ¤¢ (9(2006 � üÜÜÞó�ß��) 2C(s) + O2(g) −→ 2CO(g) (� Br2(l) −→ Br2(g) (Óó�2SO2(g) + O2(g) −→ 2SO3(g) (¢ H2(g) + F2(g) −→ 2HF (g) (�ø 298K ý�õ¢ ¤¢ ö� ∆H0
f ýÂ�ðù¥�À÷� ý�Â� B5H9(g) Û�ØÈ� ¢¤�À÷�µ¨� Ç�î�ø ýùÀ�û¢ö�È÷ Âþ¥ Ç�î�ø ��Àî (10?Àª��üõ 1atm ¤�Èê(2005 � üÜõ) 2B(s) + 3BH3(g) −→ B5H9(g) (� 5B(s) + 9H(g) −→ B5H9(g) (Óó�5B(s) +

92H2(g) −→ B5H9(g) (¢ 52B2(g) +
92H2(g) −→ B5H9(g) (�Âþ¥ Ç�î�ø ���Ê½õ ¤¢ Âð� ,´¨� ñ�õ Â� ñø��Ü�î 44 Â��Â� H2O(l) −→ H2O(g) Ç�î�ø ¤¢ ü³ó�µ÷� Â��ç� (11.À�þ�Þ÷ �±¨�½õ �¤ ∆H Ý��î ßþ�ðý�� H2O(l) �� �¤ H2O(g)(2005 � üÜõ)

C2H6(g) +
72O2(g) −→ 2CO2(g) + 3H2O(g) : ∆H = −1427/7 kJ/mol

−1383/7 kJ (� −1295/7 kJ (Óó�
−1559/7 kJ (¢ −1471/7 kJ (��Âð 50/0 ý�µ½õ éÂÒ ×þ Û¡�¢ Å³¨ ø ù¢Âî �Âð 84/00C ý�õ¢ �� �¤ �Âð 3/81 ö¥ø �� �Ï ý�ÖÜ� ×þ (12?´¨� ¤Àì�� üþ�ú÷ ý�õ¢ .Ý�û¢üõ ¤�Âì 22/10C ý�õ¢ �� ��(2005 � üÜõ)(ùÄþø üþ�õÂð ´�êÂÒ : Au = 0/129 J/g0C , H2O = 4/18 J/g0C)53/10C (¢ 26/50C (� 24/00C (� 22/20C (Óó�.À��î �±¨�½õ �¤ ö�ø¤À�û ¥�ð Âµ�ó 11/2 ßµ¡�¨ (∆H) ü³ó�µ÷� Â��ç� (13(2005 � üÜõ)(∆H0

f(H2O(g)) = −241/8 kJ/mol)
−2710 kJ (¢ −484 kJ (� −121 kJ (� −60/5 kJ (Óó�?´¨� ù�ÂÞû (∆S) ü�øÂµ÷� Çþ��ê� �� Âþ¥ Ç�î�ø ��Àî (14(2005 � üÜõ)

Br2(l) + F2(g) −→ 2BrF (g) (� H2(g) + O2(g) −→ H2O2(l) (Óó�4NH3(g) + 7O2(g) −→ 4NO2(g) + 6H2O(g) (¢ Cu2+(aq) + Zn(s) −→ Cu(s) + Zn2+(aq) (�
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?´¨� ¼�½¬ Âþ¥ Ç�î�ø ¢¤�õ ¤¢ üþ�ðÇ�� ��Àî (15(2005 � üÜõ)
N2H4(l) −→ N2(g) + 2H2(g) : ∆H = −50/6 kJ.´Æ�÷ ý¢�¡��¢�¡ üþ�õ¢ º�û ¤¢ (� .´¨� ý¢�¡��¢�¡ üþ�õ¢ Âû ¤¢ (Óó�.´¨� ý¢�¡��¢�¡ ��� ý�û�õ¢ ¤¢ (¢ .´¨� ý¢�¡��¢�¡ ß�þ�� ý�û�õ¢ ¤¢ (�.À��î �±¨�½õ ùÀª ù¢�¢ Ç�î�ø ý�Â� �¤ ∆H ¤�ÀÖõ Âþ¥ ñøÀ� ý�ûù¢�¢ ¥� ù¢�Ôµ¨� �� (16(2005 � üÜÜÞó�ß��)

HCl(g) T iO2(s) H2O(l) T iCl4(g) ù¢�õ-92 -945 −286 −763 (kJ/mol) Û�ØÈ� ¢¤�À÷�µ¨� ü³ó�µ÷�
T iCl4(g) + 2H2O(l) −→ T iO2(s) + 4HCl(g)298 kJ (¢ 22 kJ (� 12 kJ (� −264 kJ (Óó�.À��î �±¨�½õ Âþ¥ Ç�î�ø ý�Â� �¤ ∆H ¤�ÀÖõ ùÀª ù¢�¢ ý�ûÀ÷��� ý�Â÷� ¥� ù¢�Ôµ¨� �� (17(2005 � üÜÜÞó�ß��)

N ≡ N N = N N −N N −H H −H À÷���941 418 193 386 436 (kJ/mol) ý�Â÷�
N2(g) + 3H2(g) −→ 2NH3(g)815 kJ (¢ −67 kJ (� −590 kJ (� −995 kJ (Óó�:´¨� ¯��Âõ Âþ¥ Ç�î�ø ý�ó¢�ãõ �� 19 ø 18 Ûþ�Æõ •
N2(g) + 2O2(g) −→ 2NO2(g) : ∆H > 0 ?´¨� ¼�½¬ 1atm ¤�Èê ¤¢ Ç�î�ø ßþ� ý�Â� �Î��¤ ��Àî (18(2005 � üÜÜÞó�ß��)

∆E = ∆H −∆S (¢ ∆E = ∆H + ∆S (� ∆E < ∆H (� ∆E > ∆H (Óó�?´¨� ´¨¤¢ ö� üþ�õ¢ Íþ�Âª ¢¤�õ ¤¢ ��þ�ð ��Àî ,¢�ª ��¹÷� üó�Þãõ ¤�Èê ¤¢ Ç�î�ø Âð� (19(2005 � üÜÜÞó�ß��) .´¨� ý¢�¡��¢�¡ ��� ý�õ¢ ¤¢ ÍÖê (� .´¨� ý¢�¡��¢�¡ Ýî ý�õ¢ ¤¢ ÍÖê (Óó�.´Æ�÷ ý¢�¡��¢�¡ üþ�õ¢ º�û ¤¢ (¢ .´¨� ý¢�¡��¢�¡ �û�õ¢ ý�Þû ¤¢ (�ü³ó�µ÷� ,Àª�� 84/4J/mol.K Â��Â� �õ¢ ß�Þû ¤¢ ö� Â�¿±� ü�øÂµ÷� Âð� .Àª��üõ 350C ý�õ¢ ¤¢ Â�� Û���ý¢ (20.À��î �±¨�½õ �¤ Â�¿±�(2005 � üÜÜÞó�ß��)26/0 kJ/mol (¢ 3/65 J/mol (� 2/41 J/mol (� 0/274 J/mol (Óó��� üþ�õ¢ ñ�Öµ÷� º�û �îßþ� ­Âê �� .À÷�ªüõ ¯�Ü¿õ Ýû �� 23/60C ý�õ¢ ¤¢ ,�� �Âð 105 ø KBr �Âð 9/40 (21?´¨� ¤Àì�� üó¢�ã� ý�õ¢ ,¢Â�Ú÷ �¤�¬ Í�½õ(2005 � üÜÜÞó�ß��)(KBr = 119 g/mol , ∆H(ñ�½÷�) KBr = 19/9 kJ/mol , CP (ñ�Ü½õ) = 4/184 J/g0C)27/20C (¢ 26/90C (� 20/30C (� 20/00C (Óó�
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?¢�ªüõ üÖÜ� Na2CO3(s) ý�Â� ∆H0
f ö���ä �� Âþ¥ Ç�î�ø ��Àî ¤¢ ü³ó�µ÷� Â��ç� (22(2004 � üÜõ) 2Na(s) + C(s) +

32O2(g) −→ Na2CO3(s) (Óó�
Na2O(s) + CO2(g) −→ Na2CO3(s) (�2Na+(aq) + CO2−3 (aq) −→ Na2CO3(s) (�2Na+(aq) + 2OH−(aq) + CO2(aq) −→ Na2CO3(s) + H2O(l) (¢?´¨� ¼�½¬ Â�ð�õÂð ý�ûÇ�î�ø ��Þ� ý�Â� Âþ¥ �¤�±ä ��Àî (23(2004 � üÜõ)

∆G > 0 (¢ ∆G < 0 (� ∆H > 0 (� ∆H < 0 (Óó�Àþ�� Âþ¥ ´�Þî ��Àî ,Ý��îüõ ù¢�Ôµ¨� Ç�î�ø ×þ ý�õÂð ýÂ�ðù¥�À÷� ý�Â� ý¤�¹Ô÷� ¸�¨�õÂð ×þ ¥� �î üõ�Ú�û (24?Àª�� ´���(2004 � üÜõ) Ý¹� (¢ �õ¢ (� ¤�Èê (� �ûñ�Øó�õ ¢�Àã� (Óó�?´¨� ��Àî ∆H ¤�ÀÖõ Âþ¥ Ç�î�ø ý�Â� (25(2004 � üÜõ)
Ni2+(aq) Cr3+(aq) ù¢�õ
−54 −143 (kJ/mol) Û�ØÈ� ¢¤�À÷�µ¨� ü³ó�µ÷�2Cr3+(aq) + 3Ni(s) −→ 2Cr(s) + 3Ni2+(aq)

−124 kJ (¢ −89 kJ (� 89 kJ (� 124 kJ (Óó�ÛþÀ±� �� �� ¾þ ��Þ� �îö� ¥� Å� .¢�ªüõ ¤ø�Ï�è 25/00C ý�õ¢ �� �� 200g ¤¢ 00C ý�õ¢ �� ¾þ ý¤�ÀÖõ (26?´¨� ù¢�� �Âð À�� ¾þ ¤�ÀÖõ .¢�ªüõ ýÂ�ðù¥�À÷� 5/00C Â��Â� �� ý�õ¢ ,Àª(2004 � üÜõ)(∆H(¾þ �ø£) = 340/0 J/g , CP (��) = 4/18 J/g0C)800 g (¢ 50/0 g (� 46/3 g (� 23/6 g (Óó�?´¨� ù�ÂÞû üÞÑ÷ü� Çþ��ê� ßþÂ�Ç�� �� Âþ¥ Ç�î�ø ��Àî (27(2004 � üÜõ) 2NO(g) −→ N2(g) + O2(g) (� 2H2O(l) −→ 2H2(g) + O2(g) (Óó�
Br2(g) + Cl2(g) −→ 2BrCl(g) (¢ C(s) + O2(g) −→ CO2(g) (�?À÷¤�¢ �¤ é�µ¡� ßþÂ�Ýî ∆E ø ∆H Âþ¢�Öõ Âþ¥ Ç�î�ø ��Àî ý�Â� (28(2004 � üÜÜÞó�ß��)
Cl2(g) + F2(g) −→ 2ClF (g) (� H2(g) +

12O2(g) −→ H2O(g) (Óó�2SO3(g) −→ 2SO2(g) + O2(g) (¢ H2O(l) −→ H2O(g) (�
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?´¨� ¼�½¬ 200K ø 100K ý�û�õ¢ ¤¢ ¾þ S0 ß�� Âþ¥ ý�Æþ�Öõ ��Àî (29(2004 � üÜÜÞó�ß��) .À��þüõ Çû�î ü�øÂµ÷� ,�õ¢ Çþ��ê� �� �Âþ¥ S0200 < S0100 (Óó�.´¨� Â�Ç�� ,Â���� ý�õ¢ ¤¢ é�ÂÏ� Í�½õ üÞÑ÷ü� �Âþ¥ S0200 < S0100 (�.¢¤�¢ ¢��ø Àõ�� �¤�¬ �� �� �õ¢ ø¢ Âû ¤¢ �Âþ¥ S0200 = S0100 (�.À��þüõ Çþ��ê� ,Â���� ý�õ¢ ¤¢ üó�Øó�õ ý�û©¥Âó �Âþ¥ S0200 > S0100 (¢?´¨� ��Àî ∆H �¤�±ä Âþ¥ Ç�î�ø ý�Â� (30(2004 � üÜÜÞó�ß��)
H − Cl Cl − Cl C − Cl C −H À÷���431 242 328 413 (kJ/mol) ý�Â÷�

CH4 + Cl2 −→ CH3Cl + HCl

∆H = (413− 328) − (242− 431) (� ∆H = (413+ 328) − (242+ 431) (Óó�
∆H = (413+ 242) − (328+ 431) (¢ ∆H = (413− 242)− (328 − 431) (�?´¨� ´±·õ ∆G ø ∆H ¤�ÀÖõ ø¢ Âû �� ´ó�� Â��ç� ��Àî ¤¢ (31(2004 � üÜÜÞó�ß��) 350K ý�õ¢ ¤¢ Àõ�� ←− âþ�õ (� 250K ý�õ¢ ¤¢ Àõ�� ←− âþ�õ (Óó�450K ý�õ¢ ¤¢ ¥�ð ←− âþ�õ (¢ 350K ý�õ¢ ¤¢ ¥�ð ←− âþ�õ (�Ý��îüõ Û� �� ¤¢ �¤ NH4NO3 �î üõ�Ú�û .¢ø¤üõ ��� �� ý�õ¢ Ý��îüõ Û� �� ¤¢ �¤ CuSO4 �î üõ�Ú�û (32?´¨� ¼�½¬ ùÀª Âî£ ý�ûÀ�þ�Âê ý�Â� Âþ¥ ý�û�¤�±ä ¥� ×þ ��Àî .¢�ªüõ Â�Ýî �� ý�õ¢.´¨� ´õ�ä ×þ ý�¤�¢ ,ø¢ Âû ý�Â� ∆H0 ¤�ÀÖõ (I.´¨� ´õ�ä ×þ ý�¤�¢ ,ø¢ Âû ý�Â� ∆G0 ¤�ÀÖõ (II(2004 � üÜÜÞó�ß��) ��Àî º�û (¢ ø¢Âû (� II ÍÖê (� I ÍÖê (Óó�ñøÀ� ¥� ù¢�Ôµ¨� �� .À�îüõ À�ó�� B2O3(s) ø �� ¤�¿� ø ù¢�¢ Ç�î�ø öÄ�Æî� �� (B2H6) ö�¤��ý¢ ñ�õ 0/100 (33.À��î �±¨�½õ �¤ ùÀª ¢�¥� ý�õÂð ¤�ÀÖõ ,Âþ¥(2003 � üÜõ)

H2O(g) H2O(l) B2O3(s) B2H6(g) ù¢�õ
−241 −285 −1272 35 (kJ/mol) Û�ØÈ� ¢¤�À÷�µ¨� ü³ó�µ÷�343 kJ (¢ 330 kJ (� 216 kJ (� 203 kJ (Óó�?´¨� ¥��÷ �õÂð ¤�ÀÖõ �� �� 25/00C �� 5/00C ¥� Fe2O3 �Âð 100 ý�õ¢ Â��ç� ý�Â� (34(2003 � üÜõ)(Fe2O3 ùÄþø üþ�õÂð ´�êÂÒ = 0/634 J/g0C)0/0634 kJ (¢ 0/845 kJ (� 1/27 kJ (� 1/58 kJ (Óó�
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:À��î �±¨�½õ ��¨ Ç�î�ø ý�Â� �¤ ∆H ¤�ÀÖõ ,ùÀª ù¢�¢ ��ä�Ï� ¥� ù¢�Ôµ¨� �� (35(2003 � üÜõ)
Br2(l) + F2(g) −→ 2BrF (g) : ∆H0 = −188 kJ

Br2(l) + 3F2(g) −→ 2BrF3(g) : ∆H0 = −768 kJ

BrF (g) + F2(g) −→ BrF3(g) : ∆H0 = ? kJ

−290 kJ (¢ −478 kJ (� −580 kJ (� −956 kJ (Óó�.À��î �±¨�½õ �¤ Âþ¥ Ç�î�ø ∆H0 ¤�ÀÖõ ,ùÀª ù¢�¢ ý�ûÀ÷��� ý�Â÷� ¥� ù¢�Ôµ¨� �� (36(2003 � üÜõ)
O = O O −O H −O H −H À÷���494 207 459 432 (kJ/mol) ý�Â÷�

H2(g) + O2(g) −→ H2O2(g)199 kJ (¢ −199 kJ (� −486 kJ (� −521 kJ (Óó�?´¨� ù�ÂÞû üÞÑ÷ü� Çû�î �� Âþ¥ Ç�î�ø ��Àî (37(2003 � üÜõ)
N2(g) + O2(g) −→ 2NO(g) (Óó�

N2O4(g) −→ 2NO2(g) (�2CO(g) −→ C(s) + CO2(g) (�2HCl(aq) + Ag2CO3(s) −→ 2AgCl(s) + CO2(g) + H2O(l) (¢?´¨� ��Àî 250C ý�õ¢ ¤¢ Âþ¥ ¢��õ (S0) ÕÜÎõ ü�øÂµ÷� ¤�ÀÖõ Çþ��ê� ¼�½¬ °��Â� (38(2003 � üÜÜÞó�ß��)
CO2(g) < CO2(aq) < CO2(s) (� CO2(s) < CO2(aq) < CO2(g) (Óó�
CO2(g) < CO2(s) < CO2(aq) (¢ CO2(s) < CO2(g) < CO2(aq) (�ù¢�¢ ñøÀ� �� ���� �� .À�îüõ ¢�¥� �õÂð 215kJ ,Âþ¥ Ç�î�ø Õ±Ï âþ�õ À�Ôó�¨ý¢ ß�Âî 0/200mol ßµ¡�¨ (39.À��î ß��ã� �¤ CS2(l) Û�ØÈ� ¢¤�À÷�µ¨� ü³ó�µ÷� ,ùÀª(2003 � üÜÜÞó�ß��)

SO2(g) CO2(g) ù¢�õ
−296/8 −393/5 (kJ/mol) Û�ØÈ� ¢¤�À÷�µ¨� ü³ó�µ÷�

CS2(l) + 3O2(g) −→ CO2(g) + 2SO2(g)

−475 kJ/mol (¢ −385 kJ/mol (� 87/9 kJ/mol (� 385 kJ/mol (Óó�ý¢�¡��¢�¡ ö� ¤¢ Ç�î�ø �î üþ�õ¢ ¢¤�õ ¤¢ .´¨� üÔ�õ ∆H ´õ�ä , 2NO2(g) −→ N2O4(g) Ç�î�ø ý�Â� (40?´Ôð ö���üõ �� ∆S ´õ�ä ø ´¨�(2003 � üÜÜÞó�ß��).´¨� ý¢�¡��¢�¡ ��� ý�û�õ¢ ¤¢ Ç�î�ø ø ∆S < 0 (� .´¨� ý¢�¡��¢�¡ ß�þ�� ý�û�õ¢ ¤¢ Ç�î�ø ø ∆S < 0 (Óó�.´¨� ý¢�¡��¢�¡ ß�þ�� ý�û�õ¢ ¤¢ Ç�î�ø ø ∆S > 0 (¢ .´¨� ý¢�¡��¢�¡ ��� ý�û�õ¢ ¤¢ Ç�î�ø ø ∆S > 0 (�
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∆H0 < 0 Â þ¥ Ç�î�ø ý�Â � .À ÷�ªüõ ýÂ�ðù¥�À ÷� ´�� � ¤�È ê ¤¢ ∆H0 ø ´�� � Ý¹� ¤¢ ∆E0 �î Ý � ÷�¢üõ (41?Àû¢üõ ö�È÷ üµ¨¤¢ �� �¤ ∆H0 ø ∆E0 ß�� ý�Î��¤ ��þ�ð ��Àî .Àª��üõ(2003 � üÜÜÞó�ß��)2C(s) + O2(g) −→ 2CO(g)

∆E0 > ∆H0 (� ∆E0 < ∆H0 (Óó�.´Æ�÷ üê�î �ó�bÆõ ��ä�Ï� (¢ ∆E0 = ∆H0 (�?´¨� ¤Àì�� 250C �� �� 00C ¾þ 2/5 g ÛþÀ±� ý�Â� �¥� ý�Â÷� (42(2002 � üÜõ)(∆H(¾þ �ø£) = 3/4× 102 J/g , CP = 4/18 J/g0C)3700 J (¢ 1100 J (� 850 J (� 240 J (Óó�:À��î ��Æ� Âþ¥ Ç�î�ø ý�Â� �¤ ∆H ¤�ÀÖõ (43(2002 � üÜõ)
H − Cl Cl − Cl H −H À÷���431 243 436 (kJ/mol) ý�Â÷�

H2(g) + Cl2(g) −→ 2HCl(g)

−248 kJ (¢ −183 kJ (� 248 kJ (� 1110 kJ (Óó�?´¨� ù�ÂÞû üÞÑ÷ü� Çþ��ê� �� Âþ¥ Ç�î�ø ��Àî (44(2002 � üÜõ)2H2S(g) + SO2(g) −→ 3S(s) + 2H2O(g) (� 2C(s) + O2(g) −→ 2CO(g) (Óó�
CO(g) + 2H2(g) −→ CH3OH(l) (¢ 4Fe(s) + 3O2(g) −→ 2Fe2O3(s) (�:ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ Âþ¥ Ç�î�ø (452N2H4(l) + N2O4(l) −→ 3N2(g) + 4H2O(g) ∆H = −1078 kJ?¢�ªüõ ¢�¥� �õÂð ¤Àì�� , N2(g) �Âð 140/0 Û�ØÈ� ¥� Å�(2002 � üÜõ) 5390 kJ (¢ 3234 kJ (� 1797 kJ (� 1078 kJ (Óó�.À��î �±¨�½õ �¤�ú� Ç�î�ø ý�Â� �¤ ü³ó�µ÷� Â��ç� ,ñø� Ç�î�ø �¨ ý�Â� ùÀª ù¢�¢ ∆H ¥� ù¢�Ôµ¨� �� (46(2002 � üÜõ)2C(s) + 3H2(g) −→ C2H6(g) : ∆H = −84/7 kJ

C(s) + O2(g) −→ CO2(g) : ∆H = −393/5 kJ

H2(g) +
12O2(g) −→ H2O(g) : ∆H = −258/8 kJ

C2H6(g) +
72O2(g) −→ 2CO2(g) + 3H2O(g) : ∆H =? kJ

−3120 kJ (¢ −1664 kJ (� −1479 kJ (� −764 kJ (Óó�
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?´¨� ý¢�¡��¢�¡ üþ�û�õ¢ �� ¤¢ Âþ¥ Ç�î�ø (47(2002 � üÜõ)
PCl3(g) + Cl2(g) −→ PCl5(g) : ∆H0 = −86 kJ.´¨� ý¢�¡��¢�¡ ��� ý�û�õ¢ ¤¢ ÍÖê (� .´Æ�÷ ý¢�¡��¢�¡ üþ�õ¢ º�û ¤¢ (Óó�.´¨� ý¢�¡��¢�¡ ß�þ�� ý�û�õ¢ ¤¢ (¢ .´¨� ý¢�¡��¢�¡ üþ�õ¢ Âû ¤¢ (�ö�ú÷ ý�õÂð Âðö��� ö� ´ÞÆì ��Àî .´¨� ùÀª ù¢�¢ ý�Â÷� �� ÝÆ� ×þ ý�õ¢ ��Â��ç� ýùÀ�û¢ö�È÷ Âþ¥ ¤�¢�Þ÷ (48?Àª��üõ ù¢�õ �ø£(2002 � üÜÜÞó�ß��)

BC ñ�Ï (� AB ñ�Ï (Óó�
CD °�ª (¢ AB °�ª (�.À��î ��Æ� �¤ P4O10(s) Û�ØÈ� ü³ó�µ÷� ¤�ÀÖõ Âþ¥ Ç�î�ø �� ���� �� (49(2002 � üÜÜÞó�ß��)

H2O(g) PH3(g) ù¢�õ
−241/8 +9/2 (kJ/mol) Û�ØÈ� ¢¤�À÷�µ¨� ü³ó�µ÷�4PH3(g) + 8O2(g) −→ P4O10(s) + 6H2O(g) : ∆H0 = −4500 kJ

−3012 kJ (¢ −4249 kJ (� −4751 kJ (� −5914 kJ (Óó�?ÝþÂ�ðüõ ÂÔ¬ Â��Â� �¤ S0 ¤�ÀÖõ Âþ¥ ´ó�� ��Àî ý�Â� (50(2002 � üÜÜÞó�ß��) 298K ý�õ¢ ¤¢ �û¥�ð (III 0K ý�õ¢ ¤¢ °îÂõ ¢��õ (II 0K ý�õ¢ ¤¢ Â¬��ä (I

III ø I (¢ II ø I (� III ÍÖê (� I ÍÖê (Óó�Í�½õ ý�õ¢ .Ý��îüõ ¯�Ü¿õ NaOH ¤��õ 0/1 ñ�Ü½õ Âµ�óüÜ�õ 50 �� �¤ HCl ¤��õ 0/1 ñ�Ü½õ Âµ�óüÜ�õ 50 (51?´¨� ¤Àì�� HCl ñ�õ ×þ öÀª ü·�¡ ý�Â� ∆H ¤�ÀÖõ .À�îüõ �À�� Çþ��ê� 3/00C(2002 � üÜÜÞó�ß��)(CP = 4/18 J/g0C , üó�Ú� = 1/0 g/mL)
−6/3× 101 kJ (¢ −8/4× 101 kJ (� −1/3× 102 kJ (� −2/5× 102 kJ (Óó�?´¨� ¼�½¬ ∆S ø ∆H ´õ�ä ¢¤�õ ¤¢ ��þ�ð ��Àî ,Âþ¥ ¤�¢�Þ÷ ¥� ù¢�Ôµ¨� �� (52(2002 � üÜÜÞó�ß��)

∆H < 0 , ∆S > 0 (� ∆H > 0 , ∆S > 0 (Óó�
∆H < 0 , ∆S < 0 (¢ ∆H > 0 , ∆S < 0 (�
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(2001 � üÜõ) ?¢�ªüõ éÂÊõ ýÂ�Ç�� ý�õÂð Âþ¥ ýù¢�õ ��Àî ¥� ñ�õ ×þ ý��ú� ý�Â� (53
NO2 (∆H0

f = +33/9 kJ/mol) (� CO (∆H0
f = −110/5 kJ/mol) (Óó�

SO2 (∆H0
f = −300/4 kJ/mol) (¢ O3 (∆H0

f = +142/2 kJ/mol) (�¥� ö�¨×þ �Â� �� ü÷�¨×þ �¤�Â� �î üõ�Ú�û .´¨� ùÀª ù¢�¢ Âþ¥ ñøÀ� ¤¢ �Üê À�� ýùÄþø üþ�õÂð ´�êÂÒ (54(2001 � üÜõ) ?Àû¢üõ ö�È÷ ýÂ�Ç�� ý�õ¢ Â��ç� ×þ ��Àî Ý�ûÀ� �ûö�
Hg Cu Au Al �Üê0/139 0/385 0/129 0/900 (J/g0C) ùÄþø üþ�õÂð ´�êÂÒ

Hg (¢ Cu (� Au (� Al (Óó�öÄ�Æî� �� Li(s) �Âð À�� ,Àª�� −598/8kJ/mol Â��Â� Li2O(s) ñ�õ Âû ý�¥� �� 250C ¤¢ Âþ¥ Ç�î�ø ∆H Âð� (55?¢�ª À�ó�� �õÂð 150/0 kJ �� Àû¢ Ç�î�ø üê�®�(2001 � üÜõ)4Li(s) + O2(g) −→ 2Li2O(s)6/98 g (¢ 3/48 g (� 1/74 g (� 0/874 g (Óó�Ç�î�ø üþ�õ¢ ýù¥�� ��Àî ¤¢ .Àª��üõ −0/200kJ/K ø −60/0kJ Â��Â� Ç�î�ø ×þ ý�Â� ∆S0 ø ∆H0 Âþ¢�Öõ (56?´¨� ý¢�¡��¢�¡(2001 � üÜõ)
T < 300 K (� .´¨� ý¢�¡��¢�¡ üþ�õ¢ Âû ¤¢ (Óó�
T > 300 K (¢ T = 300 K (�?´¨� ¤Àì�� NO À÷��� ×�ØÔ� ü±þÂÖ� ý�Â÷� .´¨� +90kJ/mol ©�ùÀ÷¥�¨ ý�ûÂÊ�ä ¥� NO Û�ØÈ� ý�õÂð (57(2001 � üÜÜÞó�ß��)
N ≡ N O = O À÷���941 499 (kJ/mol) ý�Â÷�810 kJ/mol (¢ 740 kJ/mol (� 720 kJ/mol (� 630 kJ/mol (Óó�?´¨� �¥� �õÂð ¤Àì�� 250C �� �� 00C ¾þ �Âð 36 ÛþÀ±� ý�Â� (58(2001 � üÜÜÞó�ß��)

(∆H0(�ø£) = 6/01kJ/mol , CP (��) = 4/18J/gK)22 kJ (¢ 19 kJ (� 16 kJ (� 12 kJ (Óó�?´¨� ¼�½¬ Â�ð�õÂð ø ý¢�¡��¢�¡ Ç�î�ø ×þ ý�Â� ��þ�ð ��Àî (59(2001 � üÜÜÞó�ß��)
∆S > 0 (¢ ∆E = 0 (� ∆G > 0 (� ∆H < 0 (Óó�¤��¢ 250C �� 00C ¥� � õ¢ Â� �ç � Â �� Â � ¢¤�õ ��Àî À� �î ß��ã � ,�û�� þ�ð ¤¢ ùÀª ù¢�¢ ∆S0 ø ∆H0 Âþ¢�Öõ � � (60?¢�ªüõ ∆G0 ¤¢ ýÂ�Ç�� Çþ��ê�(2001 � üÜÜÞó�ß��)

∆S0 = 20 J/mol K , ∆H0 = 90 kJ/mol (� ∆S0 = 50 J/mol K , ∆H0 = 50 kJ/mol (Óó�
∆S0 = −20 J/mol K , ∆H0 = −90 kJ/mol (¢ ∆S0 = −50 J/mol K , ∆H0 = −20 kJ/mol (�
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ý�õ¢ ¤¢ ÝµÆ�¨ ü÷ø¤¢ ý�Â÷� Â��ç� .Àû¢üõ ��¹÷� ¤�î 10kJ ø À�îüõ ¢�¥� �õÂð 220kJ üþ��Þ�ªÇ�î�ø ×þ (61?´¨� ¤Àì�� ´���(2001 � üÜÜÞó�ß��)
−230 kJ (¢ −210 kJ (� +210 kJ (� +230 kJ (Óó�.À��î �±¨�½õ �¤ ��¨ Ç�î�ø ü³ó�µ÷� Â��ç� ,ñø� Ç�î�ø ø¢ ∆H0 �� ���� �� (62(2001 � üÜÜÞó�ß��)

Fe2O3(s) +
32C(s) −→

32CO2(g) + 2Fe(s) : ∆H0 = +234/1 kJ

C(s) + O2(g) −→ CO2(g) : ∆H0 = −393/5 kJ4Fe(s) + 3O2(g) −→ +2Fe2O3(s) : ∆H0 = ? kJ

−129/4 kJ (¢ −1021/2 kJ (� −1255/3 kJ (� −1648/7 kJ (Óó�?´Æ�÷ ÂÔ¬ Â��Â� (∆H0
f ) Û�ØÈ� ü³ó�µ÷� Âþ¥ ýù¢�õ ��Àî ý�Â� (63(2000 � üÜõ)

O3(g) (¢ I2(s) (� Fe(s) (� Br2(l) (Óó�?Àª��üõ HCN Û�ØÈ� ¢¤�À÷�µ¨� ü³ó�µ÷� �� Â��Â� Âþ¥ Ç�î�ø ��Àî ¤¢ ü³ó�µ÷� ��Â��ç� (64(2000 � üÜõ)12H2(g) + C(´�ê�Âð) +12N2(g) −→ HCN(g) (� H(g) + C(´�ê�Âð) +N(g) −→ HCN(g) (Óó�
H2(g) + 2C(´�ê�Âð) +N2(g) −→ 2HCN(g) (¢ HCN(g) −→ 12H2(g) + C(´�ê�Âð) +12N2(g) (�Û�ØÈ� ü³ó� µ ÷� ,¢�ª ¢�¥� �õÂð 300/9kJ ©�ùÀ÷¥�¨ ý�ûÂÊ�ä ¥� MgO(s) �Âð 20/15 Û�ØÈ� ��Ú�û Âð� (65.À��î ��Æ� �¤ MgO(s) ¢¤�À÷�µ¨�(2000 � üÜõ)

−300/9 kJ/mol (� −601/8 kJ/mol (Óó�
+601/8 kJ/mol (¢ +300/9 kJ/mol (�?¢¤ø� ´¨¢ �� ýÂ�Ç�� ý�õÂð ö���üõ ù¢�õ ø¢ ��Àî ö¢Âî ¯�Ü¿õ �� (66(2000 � üÜõ)

NaOH ¤��õ 1 ñ�Ü½õ 50mL �� HCl ¤��õ 1 ñ�Ü½õ 50mL (Óó�
NaOH ¤��õ 2 ñ�Ü½õ 50mL �� HCl ¤��õ 2 ñ�Ü½õ 50mL (�

NaOH ¤��õ 2 ñ�Ü½õ 50mL �� HCl ¤��õ 1 ñ�Ü½õ 100mL (�
NaOH ¤��õ 1 ñ�Ü½õ 100mL �� HCl ¤��õ 1 ñ�Ü½õ 100mL (¢?´¨� ù�ÂÞû (∆S) ü�øÂµ÷� ¤¢ ýÂ�Ç�� Çþ��ê� �� Âþ¥ Ç�î�ø ��Àî (67(2000 � üÜõ)

C(´�ê�Âð) −→ C(§�Þó�) (� Br2(l) −→ Br2(g) (Óó�
HCl(g) + H2O(l) −→ H3O+(aq) + Cl−(aq) (¢ H2O(s) −→ H2O(l) (�?Àª��üõ ¼�½¬ ,´¨� ý¢�¡��¢�¡ �û�õ¢ ý�Þû ¤¢ �î üÈ�î�ø ¢¤�õ ¤¢ Âþ¥ ý�û��þ�ð ¥� ×þ ��Àî (68(2000 � üÜõ)

∆H < 0 , ∆S < 0 (¢ ∆H < 0 , ∆S > 0 (� ∆H > 0 , ∆S < 0 (� ∆H > 0 , ∆S > 0 (Óó�
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4/184J/g0C ýùÄþø üþ�õÂð ´�êÂÒ �� �� �Âð 254 Ûõ�ª ,783J/0C üþ�õÂð ´�êÂÒ �� ¸�¨�õÂð °Þ� ×þ (69?´¨� ùÀª ¢�¥� �þ �Á� �õÂð ¤Àì�� ùÀª ��¹÷� Ç�î�ø ¤¢ ,À�î Â��ç� 26/010C �� 23/730C ¥� °Þ� ý�õ¢ Âð� .Àª��üõ(2000 � üÜÜÞó�ß��) .´¨� ùÀª �Á� 2/42 kJ (� .´¨� ùÀª �Á� 1/75 kJ (Óó�.´¨� ùÀª ¢�¥� 4/21 kJ (¢ .´¨� ùÀª ¢�¥� 1/78 kJ (�?´¨� ´¨¤¢�÷ �û��þ�ð ¥� ×þ ��Àî Âþ¥ Ç�î�ø ¢¤�õ ¤¢ (70(2000 � üÜÜÞó�ß��)2H2(g) + 2Cl2(g) −→ 4HCl(g) ∆H0 = −92/3kJ.Àª Àû��¡ +92/3 kJ �� Â��Â� ∆H ¤�ÀÖõ ,¢�ª ��¹÷� ÅØä Ç�î�ø Âð� (Óó�.´¨� Cl2 ø H2 ¤¢ À÷��� ¤�ú� ¥� Â�ý�ì H − Cl À÷��� ¤�ú� (�.¢�ªüõ −92/3 kJ �� Â��Â� ∆H0 ¤�ÀÖõ ,¢�ª À�ó�� âþ�õ �¤�¬ �� HCl Âð� (�.¢�ªüõ ¢�¥� �õÂð 23/1 kJ ý¥�ð HCl ñ�õ ×þ ý�¥� �� (¢.À��î ��Æ� �¤�ú� Ç�î�ø ý�Â� �¤ Ç�î�ø ý�õÂð ,ùÀª ù¢�¢ ��ä�Ï� ¥� ù¢�Ôµ¨� �� (71(2000 � üÜÜÞó�ß��)2Fe(s) + O2(g) −→ 2FeO(s) : ∆H = −544/0 kJ4Fe(s) + 3O2(g) −→ 2Fe2O3(s) : ∆H = −1648/4 kJ

Fe3O4(s) −→ 3Fe(s) + 2O2(g) : ∆H = +1118/4 kJ

FeO(s) + Fe2O3(s) −→ Fe3O4(s) : ∆H = ? kJ

+2214/6 kJ (¢ +249/8 kJ (� −22/2 kJ (� −1074/0 kJ (Óó�?´¨� Â�×þ¢�÷ Ýû �� ∆G0 ø ∆H0 Âþ¢�Öõ Âþ¥ ý�ûÇ�î�ø ¥� ×þ��Àî ¤¢ (72(2000 � üÜÜÞó�ß��)2Na(s) + 2H2O(l) −→ 2NaOH(aq) + H2(g) (� 2Al(s) + Fe2O3(s) −→ 2Fe(s) + Al2O3(s) (Óó�2H2(g) + O2(g) −→ 2H2O(g) (¢ 2NO2(g) −→ N2O4(g) (�?´Ôð ö���üõ �� ö� ¢¤�õ ¤¢ ,Àª�� ∆S0 = −113J/K ø ∆H0 = −38/3kJ üÈ�î�ø ¤¢ Âð� (73(2000 � üÜÜÞó�ß��) .´¨� ý¢�¡��¢�¡Â�è �û�õ¢ ý�Þû ¤¢ (� .´¨� ý¢�¡��¢�¡ �û�õ¢ ý�Þû ¤¢ (Óó�.´¨� ý¢�¡��¢�¡ 660C ý��� ý�û�õ¢ ¤¢ (¢ .´¨� ý¢�¡��¢�¡ 660C Âþ¥ ý�û�õ¢ ¤¢ (�?´¨� ��Àî NO2(g) ñ�õ ×þ ¢¤�À÷�µ¨� Û�ØÈ� ü³ó�µ÷� ,Âþ¥ ��ä�Ï� �� ���� �� (74(1999 � üÜÜÞó�ß��)
H2O(g) NH3(g) ù¢�õ
−241/8 −45/9 (kJ/mol) Û�ØÈ� ¢¤�À÷�µ¨� ü³ó�µ÷�3NO2(g) + 2NH3(g) −→ 4N2(g) + 3H2O(g) ∆H0 = −879/6 kJ

−246 kJ (¢ −82 kJ (� +82 kJ (� +246 kJ (Óó�
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?´¨� ¤Àì�� Àû¢üõ ��¹÷� ¤�î ñø� 38 ø À�îüõ ¢�¥� �õÂð ñø� 65 �î üÈ�î�ø ý�Â� (∆E) ü÷ø¤¢ ý�Â÷� Â��ç� (75(1999 � üÜÜÞó�ß��)
+103 J (¢ +27 J (� −27 J (� −103 J (Óó�(1999 � üÜÜÞó�ß��) ?´¨� ��Àî Âþ¥ Ç�î�ø ∆S ø ∆H ´õ�ä (762C(s) + O2(g) −→ 2CO(g)

∆H < 0 , ∆S > 0 (� ∆H < 0 , ∆S < 0 (Óó�
∆H > 0 , ∆S < 0 (¢ ∆H > 0 , ∆S > 0 (�?´¨� ´¨¤¢ �Î��¤ ��Àî ,Ý��î �±¨�½õ À÷��� ý�Â÷� ýø¤ ¥� �¤ Âþ¥ Ç�î�ø ü³ó�µ÷� Â��ç� Ý�û��¿� Âð� (77(1999 � üÜÜÞó�ß��)

C2H4(g) + H2(g) −→ C2H6(g)

(C − C) + 2(C −H)− [ (C = C) + (H −H) ] (� (C = C) + (H −H)− [ (C − C) + 2(C −H) ] (Óó�2(C −H)−
12 (C = C) + (H −H) (¢ 12 (C = C) + (H −H)− 2(C −H) (�Ç�î�ø ßþ� ¢¤�õ ¤¢ ùÀª ù¢�¢ ý�û�¤�±ä ¥� ×þ ��Àî .À�û¢üõ Ç�î�ø ÂÚþ¢×þ �� Âþ¥ �¤�¬ �� öÄ�Æî� ø ß�Âî (78?´¨� ¼�½¬2C(s) + O2(g) −→ 2CO(g) : ∆H = −220kJ .´¨� �¥�õÂð Ç�î�ø (I.À�îüõ ¢�¥� �õÂð 55kJ ,ß�Âî ñ�õ 0/50 ßµ¡�¨ (II(1998 � üÜõ)

II ÍÖê (� I ÍÖê (Óó�.´Æ�÷ ¼�½¬ ��Àî º�û (¢ .´¨� ¼�½¬ �¤�±ä ø¢ Âû (�?Àª��üõ 250C ý�õ¢ ¤¢ ü�øÂµ÷� ßþÂ�Ç�� ý�¤�¢ Âþ¥ ýù¢�õ ��Àî (79(1998 � üÜõ)
CH3Cl(aq) ñ�õ 1 (� C(s) ñ�õ 1 (Óó�

C6H6(l) ñ�õ 1 (¢ C2H6(g) ñ�õ 1 (�.À��î �±¨�½õ ��¨ Ç�î�ø ¤¢ �¤ ü³ó�µ÷� Â��ç� ,ñø� Ç�î�ø ø¢ ∆H ¥� ù¢�Ôµ¨� �� (80(1998 � üÜõ)12N2(g) +
12O2(g) −→ NO(g) : ∆H = 90/2 kJ/mol12N2(g) + O2(g) −→ NO2(g) : ∆H = 33/2 kJ/mol

NO(g) +
12O2(g) −→ NO2(g) : ∆H = ? kJ/mol

+57/0 kJ (¢ +28/5 kJ (� −28/5 kJ (� −57/0 kJ (Óó�
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ý�õ¢ ¤¢ C ø B , A ¢��õ .Ýþ¤�¢ ¤��µ¡� ¤¢ Àª��üõ 250C ý�õ¢ ¤¢ �� 100mL ý�µ½õ ×þ Âû �î éÂÒ �¨ (81¥� ×þ��Àî .Ý��îüõ �ê�®� C �Âð 1/0 ��¨ éÂÒ �� ø B �Âð 1/0 �ø¢ éÂÒ �� , A �Âð 1/0 ñø� éÂÒ �� .À÷¤�¢ ¤�Âì 1000C?´¨� ´¨¤¢ �ûéÂÒ üó¢�ã� ý�õ¢ ¢¤�õ ¤¢ Âþ¥ ý�û��þ�ð(1998 � üÜõ)
C B A ù¢�õ0/20 0/40 0/60 (J/g0C) ùÄþø üþ�õÂð ´�êÂÒ

TA = TB = TC (¢ TA > TB > TC (� TB > TA > TC (� TC > TB > TA (Óó�?À���� Çþ��ê� 1/50C ö� ý�õ¢ �� Ý�÷�¥�Æ� �¤ (C6H6) ö��� �Âð À�� �f±þÂÖ� ¸�¨�õÂð ×þ ¤¢ (82(1998 � üÜõ)(−41/9 kJ/mol : ö��� ßµ¡�¨ ü³ó�µ÷� , 12/59 kJ/0C : ¸�¨�õÂð ´��� )35 g (¢ 33 g (� 10 g (� 0/5 g (Óó�.À��î ��Æ� Âþ¥ Ç�î�ø ý�Â� �¤ ∆H ¤�ÀÖõ ,ùÀª ù¢�¢ ��ä�Ï� ¥� ù¢�Ôµ¨� �� (83(1998 � üÜÜÞó�ß��)
C2H6(g) H2(g) C2H2(g) ù¢�õ
−1560 −286 −1300 (kJ/mol) Û�ØÈ� ü³ó�µ÷�

C2H2(g) + 2H2(g) −→ C2H6(g)

+312 kJ (¢ +26 kJ (� −26 kJ (� −312 kJ (Óó�?¢¤�¢ ýÂ�Ç�� ´±·õ ¤�ÀÖõ ∆S0 Âþ¥ Ç�î�ø ��Àî ¤¢ (84(1998 � üÜÜÞó�ß��)
H2O(s) −→ H2O(l) (� O2(g) + 2H2(g) −→ 2H2O(g) (Óó�

N2O4(g) −→ 2NO2(g) (¢ H2(g) + I2(g) −→ 2HI(g) (�?´¨� ��Àî ∆G ø ∆S , ∆H ý�û´õ�ä , −100C ý�õ¢ ¤¢ �� ö¢¥ ¾þ À�þ�Âê ý�Â� (85(1998 � üÜÜÞó�ß��)
∆G = 0 , ∆S < 0 , ∆H < 0 (� ∆G > 0 , ∆S < 0 , ∆H > 0 (Óó�
∆G < 0 , ∆S < 0 , ∆H < 0 (¢ ∆G < 0 , ∆S > 0 , ∆H < 0 (�?´¨� ¼�½¬ �õÂð ø ¤�î ¢¤�õ ¤¢ �¤�±ä ��Àî (86(1998 � üÜÜÞó�ß��) .¢�ª ÛþÀ±� ¤�î �� Ûõ�î ¤�Ï �� À÷���üõ �õÂð ¥� üÊ¿Èõ ¤�ÀÖõ (Óó�.À�µÆû ´ó�� â��� ø¢ Âû ¤�î ø �õÂð (�.¢�ªüõ À�ó�� �õÂð ý¤�ÀÖõ �È�Þû ¤�î ��¹÷� âì�õ (�.´Æ�÷ ´ó�� â��� �õÂð üóø ´¨� ´ó�� â��� ¤�î (¢ý�õ¢ Çþ��ê� H2SO4 ¤��õ 0/1 ñ�Ü½õ 30mL �� Ba(OH)2 ¤��õ 0/1 ñ�Ü½õ 30mL ö¢Âî ¯�Ü¿õ ¥� Å� (87��Àî ,Àª�� ∆T2 Â��Â� �õ¢ Çþ��ê� ø Ý�û¢ ��¹÷� ùÀª Âî£ ý�ûñ�Ü½õ ¥� 90mL �� �¤ üú��Èõ Çþ�õ¥� Âð� .Àª ýÂ�ðù¥�À÷� ∆T1?´¨� ¼�½¬��þ�ð(1997 � üÜÜÞó�ß��)

∆T2 =
∆T13 (¢ ∆T2 = 6∆T1 (� ∆T2 = 3∆T1 (� ∆T2 = ∆T1 (Óó�
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¢¤�õ ¾þ °ó�ì ¢�Àã� ßþÂ�Ýî .Àª��üõ 4/18 J/g0C �� üþ�õÂð ´�êÂÒ ø 6/02 kJ/mol Â��Â� ¾þ �ø£ ü³ó�µ÷� (88(´¨� �� ñ�õ ×þ Ûõ�ª ¾þ °ó�ì Âû) .À��î ��Æ� �¤ 00C �� 200C ý�õ¢ ¥� �� 500g ö¢Âî ×�¡ ý�Â� ¥��÷(1997 � üÜÜÞó�ß��) 125 (¢ 14 (� 7 (� 1 (Óó�?´Æ�÷ ´ó�� â��� Âþ¥ Â�çµõ ��Àî (89(1997 � üÜÜÞó�ß��) ü³ó�µ÷� (¢ ¢�¥� ý�Â÷� (� �õÂð (� ¤�Èê (Óó�.À��î ß��ã� �¤ Âþ¥ Ç�î�ø ü³ó�µ÷� Â��ç� ,ùÀª ù¢�¢ ý�ûÀ÷��� ý�Â÷� ¥� ù¢�Ôµ¨� �� (90(1997 � üÜÜÞó�ß��)
C − Cl Cl − Cl C = C C − C C −H À÷���331 243 612 347 414 (kJ/mol) ý�Â÷�

H2C = CH2 + Cl2 −→ ClH2C − CH2Cl

+177 kJ (¢ +89 kJ (� −154 kJ (� −684 kJ (Óó�?Àª��üõ ∆H = ∆E ×þ ��Àî ý�Â� ,Ý�û¢ ��¹÷� ¥�� ¤¢ éÂÒ ¤¢ �¤ Âþ¥ ý�ûÇ�î�ø Âð� (91(1997 � üÜÜÞó�ß��)
H2(g) + Br2(g) −→ 2HBr(g) (� 2CO(g) + O2(g) −→ 2CO2(g) (Óó�
PCl5(g) −→ PCl3(g) + Cl2(g) (¢ C(s) + 2H2O(g) −→ 2H2(g) + CO2(g) (�?´¨� üÔ�õ ∆S Âþ¥ À�þ�Âê ��Àî ý�Â� (92.¢�ªüõ Û� �� ¤¢ ÂØª (I.¢�ªüõ Ýî�Âµõ ü½Î¨ ýø¤ Â� �� ¤�¿� (II.¢�ªüõ �þ�¹� CO2 ø CaO �� CaCO3 (III(1996 � üÜÜÞó�ß��)

III ø II (¢ II ø I (� II ÍÖê (� I ÍÖê (Óó�?´¨� ¤Àì�� ,¢Â�ðüõ �õÂð ñø� 45 ø Àû¢üõ ��¹÷� ¤�î ñø� 70 �î üÞµÆ�¨ ü÷ø¤¢ ý�Â÷� Â��ç� (93(1996 � üÜÜÞó�ß��)
−115 J (¢ −25 J (� 25 J (� 115 J (Óó�?Àû¢üõ ö�È÷ üµ¨¤¢ �� âþ�õ ×þ Â�¿±� ¤¢ �¤ ü�øÂµ÷� ø ü³ó�µ÷� ��Â��ç���þ�ð ��Àî (94(1995 � üÜÜÞó�ß��)

∆S < 0 , ∆H < 0 (¢ ∆S > 0 , ∆H < 0 (� ∆S < 0 , ∆H > 0 (� ∆S > 0 , ∆H > 0 (Óó�.À��î ��Æ� �¤ C2H5OH(l) Û�ØÈ� ü³ó�µ÷� ,ùÀª ù¢�¢ ��ä�Ï� ¥� ù¢�Ôµ¨� �� (95(1995 � üÜÜÞó�ß��)
(∆H0

f (CO2(g)) = −393/5 kJ/mol , ∆H0
f (H2O(g)) = −241/8 kJ/mol)

C2H5OH(l) + 3O2(g) −→ 3H2O(g) + 2CO2(g) ∆H = −1234/7 kJ2747/1 kJ/mol (¢ 277/7 kJ/mol (� −277/7 kJ/mol (� −2747/1 kJ/mol (Óó�
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?´¨� ÂÔ¬ ��þ�ð ��Àî Û�ØÈ� ¢¤�À÷�µ¨� ü³ó�µ÷� (96(1995 � üÜÜÞó�ß��)
F−(aq) (¢ HF (aq) (� F (g) (� F2(g) (Óó�?´¨� �õ¢ ¥� ÛÖµÆõ �f±þÂÖ� (∆G0) Ç�î�ø ¢�¥� ý�Â÷� ��Â��ç� Íþ�Âª ��Àî ´½� (97(1995 � üÜÜÞó�ß��)×��î ∆S0 (¢ ï¤�� ø ´±·õ ∆S0 (� ´±·õ ∆H0 (� üÔ�õ ∆H0 (Óó�?´¨� ´ú� ×þ ¤¢ ü�øÂµ÷� ø ü³ó�µ÷� ��Â��ç� Â�� ,¢¤�À÷�µ¨� Íþ�Âª ¤¢ Âþ¥ ý�ûÇ�î�ø ¥� ×þ ��Àî ý�Â� (98(1994 � üÜÜÞó�ß��) 2H2(g) + O2(g) −→ 2H2O(l) ∆H = −571/7 kJ (Óó�2Na(g) + Cl2(g) −→ 2NaCl(s) ∆H = −822/0 kJ (�

N2(g) + 2O2(g) −→ 2NO2(g) ∆H = 67/7 kJ (�2NH3(g) −→ N2(g) + 3H3(g) ∆H = 92/4 kJ (¢�¤ �÷�Þ÷ Ý¹� .À�� þüõ Çþ��ê� 38/00C �� 250C ¥� ö� ý�õ¢ Ý� ó�ð �÷�Þ÷ ×þ �� ý�Â÷� 168/0 kJ ö¢�¢ � � (99.À��î ��Æ�(1994 � üÜÜÞó�ß��)( Ý�ó�ð üó�Ú� = 5/904g/cm3 , Ý�ó�ð ýùÄþø üþ�õÂð ´�êÂÒ = 0/372 J/g0C)31/0 cm3 (¢ 14/1 cm3 (� 4/28 cm3 (� 5/88 cm3 (Óó�.À��î ��Æ� �¤ NH3(g) Û�ØÈ� ü³ó�µ÷� .´¨� Âþ¥ �¤�¬ �� í��÷�õ� ßµ¡�¨ ý�ó¢�ãõ (100(1994 � üÜÜÞó�ß��)
H2O(g) NO(g) ù¢�õ
−241/8 90/4 (kJ/mol) Û�ØÈ� ¢¤�À÷�µ¨� ü³ó�µ÷�4NH3(g) + 5O2(g) −→ 4NO(g) + 6H2O(g) ∆H = −905 kJ277 kJ/mol (¢ 184 kJ/mol (� −46/1 kJ/mol (� −499 kJ/mol (Óó�?À�µÆû Â��Â� �f±þÂÖ� ∆E ø ∆H Âþ¥ Ç�î�ø ��Àî ¤¢ (101(1994 � üÜÜÞó�ß��)

N2(g) + 2O2(g) −→ 2NO2(g) (� C(s) + O2(g) −→ CO2(g) (Óó�
C2H4(g) + 3O2(g) −→ 2CO2(g) + 2H2O(l) (¢ 2H2O2(l) −→ 2H2O(l) + O2(g) (�?¢Âî Û¬�� ö���ÞÏ� ý�Üê ý�÷�Þ÷ ø¢ ö¢�� Å��Ýû ¥� ö���üõ ´�¬�¡ ��Àî ýÂ�ðù¥�À÷� �� (102(1993 � üÜÜÞó�ß��)üÞ¹� �Â� (¢ Ù÷¤ (� Ý¹� (� �Â� (Óó�?´¨� ý¢�¡��¢�¡ üÎþ�Âª �� ¤¢ ,À�ª�� ´±·õ ∆S ø ∆H ö� ¤¢ �î üÈ�î�ø (103(1993 � üÜÜÞó�ß��)��� ý�û�õ¢ ¤¢ (¢ ß�þ�� ý�û�õ¢ ¤¢ (� ���� üõ�Þ� ¤¢ (� üÎþ�Âª º�û ¤¢ (Óó�?´¨� ´±·õ Ç�î�ø ��Àî ∆H (104(1993 � üÜÜÞó�ß��)2CH3OH(l) + 3O2(g) −→ 2CO2(g) + 4H2O(l) (� H2O(l) −→ H2O(s) (Óó�2Na(s) + Cl2(g) −→ 2NaCl(s) (¢ CO2(s) −→ CO2(g) (�
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(1993 � üÜÜÞó�ß��) ?´¨� ´±·õ ý¢Àä 250C ý�õ¢ ¤¢ Âþ¥ Ç�î�ø ��Àî ∆S (105
CO2(g) −→ CO2(s) (� 2NO2(g) −→ N2O4(g) (Óó�2SO3(g) −→ 2SO2(g) + O2(g) (¢ CH4(g) + 2O2(g) −→ CO2(g) + 2H2O(l) (�¤Àì�� ñø��Ü�î °Æ�Â� Âþ¥ Ç�î�ø ∆H ,Àª�� 53/0kJ Â��Â� H2(g) + I2(g) −→ 2HI(g) Ç�î�ø ∆H Âð� (106?´¨�(1993 � üÜÜÞó�ß��)

HI(g) −→
12H2(g) +

12I2(g)

−53/0 kJ (¢ −26/5 kJ (� 7/3 kJ (� 26/5 kJ (Óó�?´¨� �¥� 380C �� 250C ý�õ¢ ¥� âþ�õ ýù��� 35/0mL ý�õ¢ Çþ��ê� ý�Â� �õÂð ñø� À�� (107(1993 � üÜÜÞó�ß��)
( ù��� ýùÄþø üþ�õÂð ´�êÂÒ = 0/139 J/g0C , üó�Ú� = 13/6 g/cm3)6/2× 103 (¢ 8/6× 102 (� 2/5× 102 (� 6/6× 101 (Óó�?´¨� ��Àî ∆E = Q + W ý�ó¢�ãõ ¤¢ W ø Q ´õ�ä ,¢¥�Æ� íÂ½µõ ö�µÆ�� ×þ Âþ¥ ¤¢ ö��øÂ� Âð� (108(1992 � üÜÜÞó�ß��)
C3H8(g) + 5O2(g) −→ 3CO2(g) + 4H2O(l)

W < 0 , Q < 0 (¢ W > 0 , Q < 0 (� W < 0 , Q > 0 (� W > 0 , Q > 0 (Óó�, 10/3 kJ/0C ´��� �� ¸�¨�õÂð °Þ� ×þ ¤¢ üê�®� öÄ�Æî� ¤¢ (C6H14) ö��Úû 1/00 g ßµ¡�¨ §�¨� Â� (109?´¨� ¤Àì�� Ç�î�ø ∆E .À��þüõ Çþ��ê� 29/300C �� 22/640C ¥� ¸�¨�õÂð ý�õ¢(1992 � üÜÜÞó�ß��)
−8/92× 102 kJ/mol (� −68/6 kJ/mol (Óó�
−5/9× 103 kJ/mol (¢ −6/73× 103 kJ/mol (�ñøÀ� ¤¢ ùÀª ù¢�¢ ý�ûÀ÷��� ý�Â÷� ¥� ù¢�Ôµ¨� �� , Àª�� 1/26× 103 kJ/mol Â��Â� ßÜ�µ¨� ßµ¡�¨ ý�õÂð Âð� (110.À��î ��Æ� ßÜ�µ¨� ¤¢ �¤ ß�Âî � ß�Âî ý�÷�ð�¨ À÷��� �¤Àì ,Âþ¥(1992 � üÜÜÞó�ß��)
O = O O −H C = O C −H À÷���498 464 803 414 (kJ/mol) ý�Â÷�1260 kJ (¢ 309 kJ (� 807 kJ (� 841 kJ (Óó�.À��î ��Æ� �¤ ∆H0

f (C2H6(g)) ,Âþ¥ ý�ûù¢�¢ ¥� ù¢�Ôµ¨� �� (111(1992 � üÜÜÞó�ß��)
C (´�ê�Âð) +O2(g) −→ CO2(g) ∆H0 = −393/5 kJ

H2(g) +
12O2(g) −→ H2O(l) ∆H0 = −285/8 kJ2C2H6(g) + 7O2(g) −→ 4CO2(g) + 6H2O(l) ∆H0 = −3120 kJ

−2440 kJ (¢ −84/4 kJ (� −168 kJ (� −6410 kJ (Óó�
www.ShimiPedia.ir

https://www.shimipedia.ir


.À��î ��Æ� �¤ ∆H0
f (ZnO(s)) ,Àª�� 485 kJ/mol Âþ¥ Ç�î�ø ∆H0 Âð� (112(1991 � üÜÜÞó�ß��)

ZnO(s) −→ Zn(s) +
12O2(g)

−485 kJ/mol (� −245 kJ/mol (Óó�.´Æ�÷ üê�î ñ��b¨ ý�ûù¢�¢ (¢ +485 kJ/mol (�?À�îüõ ö��� �¤ ´Üä ��þ�ð ��Àî .Àª��üõ üó�õ �ø£ ü³ó�µ÷� ¥� Â�Ç�� ù¤��Þû üó�õ Â�¿±� ü³ó�µ÷� ¤�ÀÖõ (113(1991 � üÜÜÞó�ß��) .´¨� Â�Â�ð�õÂð �ø£ �� ´±Æ÷ Â�¿±� À�þ�Âê (Óó�.�ø£ ��Ú�û ¤¢ �� ¢�ªüõ �µÆØª ýÂ�Ç�� üó�Øó�õ ß�� ý�ûÀ÷��� Â�¿±� ��Ú�û ¤¢ (�.¢¤�¢ üÚµÆ� ö� ý�õ¢ �� âþ�õ ý�ûñ�Øó�õ üÈ±�� ý�Â÷� ß�Ú÷��õ (�.´Æ�÷ ¼�½¬ ��Àî º�û (¢ö��� Âµú� �¤ ´Üä ��þ�ð ��Àî .´¨� �ø¢ Ç�î�ø ¥� Â�üÔ�õ ñø� Ç�î�ø ý�Â� ü³ó�µ ÷� Â��ç� Âþ¥ ý�ûÇ�î�ø ¤¢ (114?À�îüõ(1991 � üÜÜÞó�ß��)
H2 + Br2 −→ 2HBr (II H2 + Cl2 −→ 2HCl (I.´¨� Br −Br À÷��� ¥� Â�ý�ì Cl − Cl À÷��� (Óó�.´¨� H −Br À÷��� ¥� Â�ý�ì H − Cl À÷��� (�.´¨� Cl − Cl À÷��� ¥� Â�ý�ì H − Cl À÷��� (�.Br2 �� Ç�î�ø ¤¢ �� ¢�ªüõ �µÆØª Â�ö�¨� Cl2 �� Ç�î�ø ¤¢ H −H À÷��� (¢?À�îüõ ß�ÞÌ� �¤ ¢¤�õ ��Àî ∆G ï¤�� ø üÔ�õ ¤�ÀÖõ (115(1991 � üÜÜÞó�ß��) Ý�ÖµÆõ Ç�î�ø ö¢�� ý¢�¡��¢�¡ (� Ç�î�ø ¢�þ¥ ´äÂ¨ (Óó���Àî º�û (¢ §�Øãõ Ç�î�ø ö¢�� ý¢�¡��¢�¡ (�?Àû¢üõ ö�È÷ �¤ �õ¢ �� üÚµÆ��ø ßþÂ�Ç�� �û��þ�ð ¥� ×þ ��Àî (116(1991 � üÜÜÞó�ß��)

∆S (� ∆H (Óó�.À�µÆû �õ¢ ¥� ÛÖµÆõ ¢¤��õ ý�Þû (¢ ∆G (��¤ Àþ Â�¿±� ü³ ó� µ ÷� ,Àª�� ñ�õ Â� ñø��Ü�î +57/3 ø +15/5 Â��Â � °��Â� �� Àþ À�ãÊ� ø �ø£ ü³ó� µ ÷� Âð� (117.À��î �±¨�½õ(1990 � üÜÜÞó�ß��)
+72/8 kJ/mol (¢ −72/8 kJ/mol (� +41/8 kJ/mol (� −41/8 kJ/mol (Óó�
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.À��î ��Æ� �¤ í��÷�õ� À�ó�� üó�õ ¢¤�À÷�µ¨� ü�øÂµ÷� Â��ç� ,Âþ¥ ý�ûù¢�¢ ¥� ù¢�Ôµ¨� �� (118(1990 � üÜÜÞó�ß��)12N2(g) +
32H2(g) −→ NH3(g)192 131 193 S0( J K/ mol)

+516 J/K (¢ +130 J/K (� −130 J/K (� −99/5 J/K (Óó�?¢�ªüõ ¢�¹þ� �õÂð ¤Àì�� H2 �Âð 6/04 �� N2 �Âð 3/04Ç�î�ø ¥� (119(1989 � üÜÜÞó�ß��)
(∆H0

f (NH3(g)) = −46/1 kJ/mol)185/3 kJ (¢ 92/1 kJ (� 10/00 kJ (� 5/00 kJ (Óó�ý�Â÷� öÄ�Æî� ¤¢ ß�Âîø¤À�û ��Àî ¥� �Âð ×þ ßµ¡�¨ Â�� Â� .´¨� ùÀª ù¢�¢ Âþ¥ ¢��õ Û�ØÈ� ¢¤�À÷�µ¨� ü³ó�µ÷� (120?´¨� Â�Ç�� ,ñø��Ü�î °Æ� Â� ùÀª ¢�¥�(1989 � üÜÜÞó�ß��)
H2O(l) CO2(g) C2H6(g) C2H4(g) C2H2(g) CH4(g) ù¢�õ
−285/8 −393 −84/5 52/6 226/9 −74/8 (kJ/mol) Û�ØÈ� ¢¤�À÷�µ¨� ü³ó�µ÷�

C2H6 (¢ C2H4 (� C2H2 (� CH4 (Óó�?´¨� ý¢�¡��¢�¡ Âþ¥ Ç�î�ø üþ�õ¢ �� ¤¢ ,ùÀª ù¢�¢ ��ä�Ï� �� ���� �� (121(1987 � üÜÜÞó�ß��)
FeO(s) + C(´�ê�Âð) −→ Fe(s) + CO(g)ù¢�õ ∆H0(kJ/mol) S0(J/mol K) ∆G0(kJ/mol)

FeO(s) −266/3 57/49 −245/12
C (´�ê�Âð) 0 5/74 0

Fe(s) 0 27/28 0
CO(g) −110/5 197/6 −137/15 298 K (Óó�668 K (�966 K (�.¢�ªüÞ÷ ý¢�¡��¢�¡ ù�ðº�û Ç�î�ø ,´¨� ´±·õ ∆G0 ö�� (¢
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��ó�Âµ¨� üÜÜÞó�ß�� ø üÜõ ����b¨:´¨� ùÀª ù¢�¢ Ç�î�ø ø¢ ü³ó�µ÷� Â��ç� ý�Â� Âþ¥ ý�ûù¢�¢ (1222NH3(g) −→ N2(g) + 3H2(g) ∆H0 = 92 kJ/mol2H2(g) + O2(g) −→ 2H2O(g) ∆H0 = −484 kJ/mol:À��î ��Æ� �¤ Âþ¥ Ç�î�ø ü³ó�µ÷� Â��ç� ¤�ÀÖõ ,��ä�Ï� �� ���� ��2N2(g) + 6H2O(g) −→ 3O2(g) + 4NH3(g)(2004 � üÜÜÞó�ß��) 392 kJ/mol (� −392 kJ/mol (� −576 kJ/mol (Óó�1636 kJ/mol (û 1268 kJ/mol (¢Û�ØÈ� ü³ó�µ÷� .À�ª��üõ ùÀ÷¥ ��¢���õ Àª¤ Í�½õ ý��ú� ý�Â� ��óø� ýù¢�õ ø¢ ÀþÂÜî�µ�� ÂÔÆê ø ÀþÂÜî�Âµ� ÂÔÆê (123:´¨� ùÀª ù¢�¢ Âþ¥ ¤¢ ÂÜî ¥�ð ø À�Ô¨ ÂÔÆê ¥� �ûö�
P4(s) + 6Cl2(g) −→ 4PCl3(l) ∆H = −1280 kJ

P4(s) + 10Cl2(g) −→ 4PCl5(s) ∆H = −1774 kJ:Àþ¤ø� ´¨¢ �� �¤ Âþ¥ Ç�î�ø ü³ó�µ÷� Â��ç� ,��ä�Ï� ßþ� ¥� ù¢�Ôµ¨� ��
PCl3(l) + Cl2(g) −→ PCl5(s) ∆H =? kJ(2002 � üÜÜÞó�ß��)

−3054 kJ (û −123/5 kJ (¢ −763/5 kJ (� −494 kJ (� 123/5 kJ (Óó�:Ýþ�ù¢Âî ýÂ�ðù¥�À÷� �¤ ö� ∆H0 ¤�ÀÖõ ø ù¢�¢ ��¹÷� ù�ÚÈþ�õ¥� ¤¢ �¤ Âþ¥ Ç�î�ø (1242H2(g) + 2Cl2(g) −→ 4HCl(g) ∆H0 = −92/3 kJ ?´¨� ´¨¤¢�÷ ö� ¢¤�õ ¤¢ Âþ¥ ý�û�ÜÞ� ¥� ×þ ��Àî(2001 � üÜÜÞó�ß��) .¢�� Àû��¡ −92/3 kJ Â��Â� Àþ� ´¨¢ �� HCl(l) �î üõ�Ú�û ¤¢ ∆H0 ¤�ÀÖõ (Óó�.À�ª��üõ ùÀª �µÆØª ý��óø� ý�ûÀ÷��� ¥� Â�ý�ì ,ùÀª Û�ØÈ� H − Cl À÷��� ¤�ú� (�.¢�� Àû��¡ +92/3 kJ Â��Â� ∆H0 ¤�ÀÖõ ,¢�ª ��¹÷� ÅØä Ç�î�ø Âð� (�.¢�ªüõ ¢�¥� ñø��Ü�î 23/1 ¢øÀ� ¤¢ üþ�õÂð HCl ñ�õ ×þ Û�ØÈ� ý�¥� �� (¢.À÷¤�¢ ¤�Âì ¢�¡ ¢¤�À÷�µ¨� ´ó�� ¤¢ �ûùÀ�û¢Ç�î�ø (û
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:ý�ûÇ�î�ø ��ä�Ï� ¥� ù¢�Ôµ¨� �� (1252Fe(s) + O2(g) −→ 2FeO(s) ∆H0 = −544/0 kJ4Fe(s) + 3O2(g) −→ 2Fe2O3(s) ∆H0 = −1648/4 kJ

Fe3O4(s) −→ 3Fe(s) + 2O2(g) ∆H0 = +1118/4 kJ

FeO(s) + Fe2O3(s) −→ Fe3O4(s) ?¢�� Àû��¡ ¤Àì�� ø¤��ø¤ Ç�î�ø ý�Â� ü³ó�µ÷� Â��ç� ¤�ÀÖõ(2001 � üÜÜÞó�ß��)
−22/2 kJ (� −422/6 kJ (� −1074/0 kJ (Óó�

+2214/6 kJ (û +249/8 kJ (¢��Àî ö� �� ���� �� .Àª��üõ NO2 ø NO , O2 , N2 ß�� ý�ûÇ�î�ø ¤¢ ü³ó�µ÷� ��Â��ç� ýùÀ�û¢ö�È÷ Âþ¥ ¤�¢�Þ÷ (126?´¨� ´¨¤¢ NO2 ø NO Û�ØÈ� ¢¤�õ ¤¢ ùÀª ù¢�¢ ý�û�ÜÞ� ¥� ×þ(1998 � üÜÜÞó�ß��)
.Àª��üõ 68 kJ/mol Â��Â� NO2 Û�ØÈ� ¢¤�À÷�µ¨� ý�õÂð (I.¢�ªüõ Û�ØÈ� NO ¥� Â�¢ø¥ NO2 Â���� ý�õ¢ ¤¢ (II.Àª��üõ Â�ð�õÂð NO2 �� ö� ÛþÀ±� ø ö�øÂµ�÷ öÀª À�Æî� Ç�î�ø (III.¢�ªüõ ý��÷�¿Üð Â�� ÀþÀÈ� ¶ä�� ø Àû¢üõ  ¤ ÂÔ¨��øÂ� ¤¢ Ç�î�ø ø¢ ßþ� (IV.¢�ªüõ öø¥ø� ý�þ� °þÂ¿� ¶ä�� ÂÔ¨���Âµ¨� ¤¢ �ûÇ�î�ø ßþ� ýø¢ Âû (V

V ø III (û IV ø III (¢ IV ø I (� III ø II (� II ø I (Óó�.Àþ¤ø� ´¨¢ �� �¤ H − F À÷��� ý�Â÷� ,ùÀª ù¢�¢ ��ä�Ï� ¥� ù¢�Ôµ¨� �� (127
F − F H −H À÷���153 436 (kJ/mol) À÷��� ý�Â÷�

H2(g) + F2(g) −→ 2HF (g) ∆H = −541 kJ(1995 � üÜÜÞó�ß��) 565 kJ/mol (� 48 kJ/mol (� 1130 kJ/mol (Óó�24 kJ/mol (û 294/5 kJ/mol (¢
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(1994 � üÜÜÞó�ß��) :´¨� ùÀª ù¢�¢ Âþ¥ ý�ûÇ�î�ø ý�Â� ü³ó�µ÷� Â��ç� ¤�ÀÖõ (128
CS2(l) + 3O2(g) −→ CO2(g) + 2SO2(g) ∆H0 = −1077 kJ

H2(g) + O2(g) −→ H2O2 ∆H0 = −188 kJ

H2(g) +
12O2(g) −→ H2O ∆H0 = −286 kJ.À��î ��Æ� �¤ Âþ¥ Ç�î�ø ∆H0 ¤�ÀÖõ ��ä�Ï� ßþ� ¥� ù¢�Ôµ¨� ��

CS2(l) + 6H2O2(l) −→ CO2(g) + 6H2O(l) + 2SO2(g)

−3921 kJ (¢ −1665 kJ (� −1551 kJ (� −1175 kJ (Óó�ñ�õ Â� ñø��Ü�î −409/2 ø −393/7 Â��Â� °��Â� �� À�¨� ×�õÂê ø À�Æî�ý¢ ß�Âî Û�ØÈ� ¢¤�À÷�µ¨� ü³ó�µ÷� (129:�� ´¨� Â��Â� Âþ¥ Ç�î�ø ü³ó�µ÷� Â��ç� .Àª��üõ
H2(g) + CO2(g) −→ HCOOH(l)(1993 � üÜÜÞó�ß��)

+802/9 kJ (û +15/5 kJ (¢ −15/5 kJ (� −414/7 kJ (� −802/9 kJ (Óó�(1992 � üÜÜÞó�ß��) ?Àª��üõ üÔ�õ ∆H ´õ�ä ý�¤�¢ Âþ¥ ý�ûÇ�î�ø ¥� ×þ ��Àî (130
Na(g) −→ Na+ + e− (� Na(s) −→ Na(g) (Óó�

Cl2(g) −→ 2Cl(g) (¢ NaCl(s) −→ Na+(g) + Cl−(g) (�
Cl(g) + e− −→ Cl−(g) (û.À��î �À�� �¤ ��¨ Ç�î�ø ∆H ö� ¥� ù¢�Ôµ¨� �� ,´¨� ùÀª ù¢�¢ Âþ¥ ¤¢ Ç�î�ø ø¢ ü³ó�µ÷� Â��ç� (131(1991 � üÜÜÞó�ß��)2Cr(s) +

32O2(g) −→ Cr2O3(s) ∆H = −1130 kJ

C(s) +
12O2(g) −→ CO(g) ∆H = −110 kJ3C(s) + Cr2O3 −→ 2Cr(s) + 3CO(g) ∆H = ?

+1460 kJ (û +1020 kJ (¢ +800 kJ (� −800 kJ (� −1460 kJ (Óó���Àî .Àª� �üõ CO(g) + NO2(g) ⇀↽ CO2(g) + NO(g) Ç�î�ø ¤¢ ý�Â÷� ��Â� �ç � ýùÀ�û¢ö�È÷ Âþ¥ ¤�¢�Þ÷ (132?´¨� ´¨¤¢ ö� ¢¤�õ ¤¢ ��þ�ð(1990 � üÜÜÞó�ß��) .Àª��üõ x + y Â��Â� ´ê¤ Ç�î�ø ý�Â� ý¥�¨ñ�ãê ý�Â÷� (Óó�.Àª��üõ x Â��Â� ´ÈðÂ� Ç�î�ø ý�Â� ∆H (�.Àª��üõ �¥�õÂð ´ê¤ Ç�î�ø (�.´¨� Â�ð�õÂð x ýù¥�À÷� �� ´ÈðÂ� Ç�î�ø Ýû ø ´ê¤ Ç�î�ø Ýû (¢.Àª��üõ x− y Â��Â� ´ÈðÂ� Ç�î�ø ý¥�¨ñ�ãê ý�Â÷� (û
www.ShimiPedia.ir

https://www.shimipedia.ir


(1990 � üÜÜÞó�ß��) ?¢�Þ÷ �±¨�½õ �¤ M Ý�� Ç÷�þ ý�Â÷� ß�õø¢ ö���üõ �Î��¤ ��Àî ¥� ,Âþ¥ ý�ûÇ�î�ø �� ���� �� (1331) M(s) −→M(g)2) M(s) −→M2+(g) + 2e−3) M(g) −→M+(g) + e−4) M+(g) −→M2+(g) + e−5) M(g) −→M2+(g) + 2e−1+ 3 (û 2− 1+ 3 (¢ 5− 3 (� 2+ 4 (� 1+ 5 (Óó�
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�¢�÷�î üÜÜÞó�ß�� ø üÜõ ����b¨:¢�ªüõ �µÔð öÀª ü·�¡ Ç�î�ø Âþ¥ ü÷�þ Ç�î�ø �� �f �Þãõ (134
H+(aq) + OH−(aq) −→ H2O(l) ∆H0 = −57/9 kJ/mol:´¨� ùÀª ©¤��ð Âþ¥ Ç�î�ø À�Æîø¤À�ûÝþÀ¨ ñ�Ü½õ �� À�¨�×���÷��� öÀª ü·�¡ ý�Â�
CH3COOH(aq) + NaOH(aq) −→ CH3COONa(aq) + H2O(l) ∆H0 = −56/1 kJ/mol(.À÷��µêÂð ��¹÷� ���Èõ ¢¤�À÷�µ¨� Íþ�Âª ¤¢ Ç�î�ø ø¢ Âû) ?Àû¢üõ ¼�®�� Âµú� �¤ ü³ó�µ÷� Â��ç� ¤¢ �ø�Ô� ´Üä Âþ¥ �¤�±ä ��Àî(2006 � üÜÜÞó�ß��) .¢�ªüõ ÛÖµ�õ Í�½õ �� ý�Â÷� ¥� ý¤�ÀÖõ �ø¢ Ç�î�ø ¤¢ (Óó�.¢�ªüõ ù¢�Ôµ¨� À�¨�×���÷��� ×�ØÔ� ¤¢ ý�Â÷� ¥� ý¤�ÀÖõ (�.¢�ªüõ ù¢�Ôµ¨� À�Æîø¤À�ûÝþÀ¨ ×�ØÔ� ¤¢ ý�Â÷� ¥� ý¤�ÀÖõ (�.¢Â�ðüõ ¤�Âì ù¢�Ôµ¨� ¢¤�õ �� ø ¥�� ,À�¨� ö¢Âî �Âð ý�Â� ý�Â÷� ¥� ý¤�ÀÖõ (¢.À�ª��üõ ö�¨×þ Çþ�õ¥� ý�Î¡ ýù¢øÀ½õ �� ���� �� ùÀª ù¢�¢ ¤�ÀÖõ ø¢ (ûö�÷�ì ¥� ù¢�Ôµ¨� �� .¢�ªüõ ù¢�Ôµ¨� �û���Ô¨ ´¡�¨ ö���ä �� ((CH3)2N −NH2) 4 ßþ¥�¤À�ûÛ�µõý¢ � 1,1 (135(2005 � üÜÜÞó�ß��) .À��î �±¨�½õ UDMH ý�Â� �¤ (∆H0

C) ë�Âµ�� ¢¤�À÷�µ¨� ü³ó�µ÷� ,Âþ¥ ý�ûù¢�¢ ø "Åû'2C(´�ê�Âð) + 4H2(g) + N2(g) + 4O2(g)→ 2CO2(g) + 4H2O(l) + N2(g)2C(´�ê�Âð) + 4H2(g) + N2(g)→ (CH3)2N −NH2(l)
(CH3)2N −NH2(l) + 4O2(g)→ 2CO2(g) + 4H2O(l) + N2(g) :Û�ØÈ� ¢¤�À÷�µ¨� ü³ó�µ÷� Âþ¢�Öõ
∆H0

f (CO2(g)) = −393/5 kJ/mol ∆H0
f (H2O(l)) = −285/8 kJ/mol

∆H0
f ((CH3)2N −NH2(l)) = +48/3 kJ/mol

−1881/9 kJ/mol (� −1930/2 kJ/mol (� −1978/5 kJ/mol (Óó�
−404/5 kJ/mol (û −727/6 kJ/mol (¢ß��ã� Âþ¥ üÈ�î�ø Â�Æõ ¥� ù¢�Ôµ¨� �� ø ´Æ�÷ ýÂ�ðù¥�À÷� Û��ì Ý�ÖµÆõ ¤�Ï �� W → Z Ç�î�ø ü³ó�µ÷� Â��ç� (136:¢�ªüõ

(2004 � üÜÜÞó�ß��) ?Àû¢üõ ö�È÷ W → Z Ç�î�ø ý�Â� kJ/mol °Æ� Â� �¤ ∆H ¤�ÀÖõ ��þ�ð ��Àî
+108 (û +60 (¢ −60 (� −108 (� −252 (Óó�

UDMH
4
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Âþ¥ ý�ûÀ�þ�Âê ¥� ×þ��Àî ¤¢ .´¨� 485 kJ/mol Â��Â� C − F À÷��� ý�Â� (À÷��� ý�Â÷�) À÷��� Í¨�µõ ü³ó�µ÷� (137?´¨� +1940 kJ/mol Â��Â� �f±þÂÖ� ∆H(2004 � üÜÜÞó�ß��)
CF4(g)→ C(g) + 2F2(g) (� CF4(g)→ C(s) + 2F2(g) (� CF4(l)→ C(s) + 2F2(g) (Óó�

CF4(g)→ C(g) + 4F (g) (û CF4(g)→ C(s) + 4F (g) (¢.¢�ªüõ À�ó�� À�Ü� ýù¤�î ¥�ð ß�e ×þ ßµ¡�¨ ¥� ý�Â÷� ö���õ �� (138(2003 � üÜÜÞó�ß��)(ù¤�î ¥�ð ý�Â�� ü÷¥ø À¬¤¢ : N2 À¬¤¢ 46 , CO À¬¤¢ 40 , CO2 À¬¤¢ 14)
∆H0 Û�ØÈ� (CO2) = −393/5 kJ/mol , ∆H0 ë�Âµ�� (CO) = −283/0 kJ/mol4/0× 106 kJ (� 3/6× 106 kJ (� 0/4× 106 kJ (Óó�113× 106 kJ (û 5/6× 106 kJ (¢�� �¤ ýø¤ ¥� üê�®� Âþ¢�Öõ ø� .Àû¢üõ ��¹÷� �¤ üÈþ�õ¥� Ç�î�ø ×þ (∆H) ü³ó�µ÷� Â��ç� ß��ã� ý�Â� ý¥�õ�Ç÷�¢ (139�î �¤ �õ¢ Çþ��ê� ø À÷¥üõ Ýû �¤ ¯�Ü¿õ Å³¨ ,À�îüõ �ê�®� ÂµõýÂó�î ¤¢ (1/00mol/L)Åõ ��Ôó�¨ ñ�Ü½õ ¥� Âµ�óüÜ�õ 25/00�±¨�½õ Âþ¥ �¤�±ä ¥� ù¢�Ôµ¨� �� �¤ �¹�µ÷ ø� .À�Èî ñ�Ï �õ¢ ßþ� �� öÀ�¨¤ ý�Â� ��÷�� 90 ¢øÀ� .À�îüõ ýÂ�ðù¥�À÷� ,´¨� 49/80C:¢Âî
∆H = −

{(25/00 mL× 1/00 g/ mL)× 4/18 J/ g. K× 49/8 K}

(1/00 mol/ L× 0/02500 L× 1000 J/ kJ)
= −208 kJ/mol?Àª�� ¥�õ�Ç÷�¢ ý�¹�µ÷ ý�Î¡ ´Üä À÷���üÞ÷ Âþ¥ ¢¤��õ ¥� ×þ��Àî .Àª��üõ −217 kJ/mol â��Âõ ¤¢ ¢���õ ¤�ÀÖõ(2003 � üÜÜÞó�ß��) .´¨� ùÀª �µêÂð ÂÑ÷ ¤¢ �� üó�Ú� Â��Â� ñ�Ü½õ üó�Ú� (Óó�.Àª��üõ �� ¥� Â�Ç�� ñ�Ü½õ üþ�õÂð ´�êÂÒ (�.´¨� ùÀÈ÷ �µêÂð ÂÑ÷ ¤¢ �õ¢ Çþ��ê� ý�Â� �¥� ö�õ¥ (�.´¨� ùÀÈ÷ �µêÂð ÂÑ÷ ¤¢ ��±¨�½õ ¤¢ üê�®� ýø¤ üþ�õÂð ´�êÂÒ (¢.´¨� ùÀÈ÷ ¤�Ñ�õ ��±¨�½õ ¤¢ ¸�¨�õ¢ üþ�õÂð ´�êÂÒ (û:(kJ/mol) ´¨� ùÀª ù¢�¢ ¢¤�À÷�µ¨� ´ó�� ¤¢ Âþ¥ ý�ûÀ÷��� ü³ó�µ÷� (140

(C −H) = 413 (C −O) = 358 (C = O) = 805 (O = O) = 498 (O −H) = 464?´¨� ��Àî (CH3OH) ñ�÷�µõ ë�Âµ�� ¢¤�À÷�µ¨� üó�õ ü³ó�µ÷� Â��ç� ,�ûù¢�¢ ßþ� �� ���� ��(2003 � üÜÜÞó�ß��)
−658 kJ/mol (� −409 kJ/mol (� −245 kJ/mol (Óó�

−726 kJ/mol (û −689 kJ/mol (¢
www.ShimiPedia.ir

https://www.shimipedia.ir


.À��î ���� Âþ¥ ��½�®�� �� 142 ø 141 ����b¨ �� ¾¨�� ¤¢ •:ÀþÂ�Ú� ÂÑ÷ ¤¢ ,¢�ªüõ ù¢�Ôµ¨� �µÆØª ý�û�±ó Â�Þã� ý�Â� �î �¤ Åþ¤�� ��õ
CaSO4.0/5H2O : Åþ¤�� ��õ
CaSO4.2H2O : ºð :À�îüõ À�ó�� ºð ø ùÀª �µÆ� °�îÂ� ßþ� ,�� Çþ��ê� ��
(CaSO4.0/5H2O = 145/1 g/mol , CaSO4.2H2O = 172/2 g/mol)(2002 � üÜÜÞó�ß��) ?´¨� �¥� �� ¤Àì�� Ûì�À� ,Åþ¤�� ��õ 0/500 kg öÀª �µÆ� ý�Â� (1413/45 Kg (û 2/90 Kg (¢ 0/124 Kg (� 93/1 g (� 62/0 g (Óó�(2002 � üÜÜÞó�ß��) ?¢�ªüõ ¢�¥� Åþ¤�� ��õ 0/500 Kg öÀª �µÆ� ��Ú�û ,üþ�õÂð ý�Â÷� ¤�ÀÖõ �� (142
∆H0

f (CaSO4) = −1434 kJ/mol , ∆H0
f (CaSO4.2H2O) = −2023 kJ/mol

∆H0
f (H2O(l)) = −285/8 kJ/mol , ∆H0

f (CaSO4.0/5H2O) = −1577 kJ/mol2030 kJ (û 1540 kJ (¢ 589 kJ (� 59/6 kJ (� 17/3 kJ (Óó�À÷��� ý�ûý�Â÷� ¥� (CH3 −O − CH3) ö�µõüÆî�µõ ë�Âµ�� ü³ó�µ÷� Â��ç� ý�±¨�½õ ý�Â� ö���üõ �¤ �¤�±ä ��Àî (143?¢Â� ¤�î �� (E Âþ¢�Öõ) ¢¤�À÷�µ¨�(2002 � üÜÜÞó�ß��) 6E(C−H) + 2E(C−O) − 6E(O−H) − 4E(C=O) (Óó�3E(O−H) + 4E(C=O) − 6E(C−H) − 2E(C−O) − 3E(O=O) (�6E(C−H) + 2E(C−O) + 3E(O=O) − 6E(O−H) − 4E(C=O) (�3E(O−H) + 4E(C=O) − 6E(C−H) − 2E(C−O) − 312E(O=O) (¢6E(C−H) + 2E(C−O) + 312E(O=O) − 3E(O−H) − 4E(C=O) (ûö� µ õøÂÜîýÂ� ø (CH3COOCH3) ��� ÷� �� Û� µ õ â þ� õ ø¢ ,ü÷�ø¤À�û À ÷� � � �¤Àì ß� �ã � ý�Â � ý¥�õ�Ç÷�¢ (144¤¢ .¢Âî ¯�Ü¿õ Ýû �� Õþ�ä ¸�¨�õÂð ×þ ¤¢ ,¢�ª Û�ØÈ� ñ�Øó�õ ø¢ Âû ß�� ü÷�ø¤À�û À÷��� ×þ �î ý��÷�ð �� �¤ (CHCl3)?´¨� ¤Àì�� Çþ�õ¥� ßþ� ¤¢ ü÷�ø¤À�û À÷��� ü±þÂÖ� ý�Â÷� .¢Âî �À�� Çþ��ê� 0/750C ýù¥�À÷� �� �õ¢ �î ´¨� ùÀõ� ø� ©¤��ð(2002 � üÜÜÞó�ß��) :´¨� ùÀª ù¢¤ø� Âþ¥ ñøÀ� ¤¢ �¥� ��õ�Üãõ
( g)�Â� ( mol)ù¢�õ ¤�ÀÖõ ( J/ g. K)ùÄþø üþ�õÂð ´�êÂÒ

CH3COOCH3 3/71 0/05 1/97
CHCl3 1/19 0/01 0/96¸�¨�õÂð 60/00 − 0/649 kJ (û 36 kJ (¢ 4/9 kJ (� 3/6 kJ (� 0/73 kJ (Óó�

CaCO3(s) −→ CaO(s) + CO2(g) :¢�ªüõ ��¹÷� ×û� Ù�¨ ýù¤�î ×þ ¤¢ ø¤��ø¤ Ç�î�ø (145(2001 � üÜÜÞó�ß��) :�� ´¨� Â��Â� (CaO) ùÀ÷¥ ×û� ß�e ×þ À�ó�� ¤¢ ý�Â÷� Â��ç� Âþ¥ ��ä�Ï� �� ���� ��
∆Hf (CaO(s)) = −635/1 kJ/ mol , ∆Hf (CaCO3(s)) = −1207 kJ/ mol

∆Hf (CO2(g)) = −393/5 kJ/ mol

+3/18× 106 kJ (� +1/78× 106 kJ (� +1/78× 103 kJ (Óó�
−3/18× 106 kJ (û −1/00× 106 kJ (¢
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?´Æ�� ¢¤�À÷�µ¨� ¤�Èê ø �õ¢ ¤¢ �� Â�¿±� ü�øÂµ÷� Â��ç� Âþ¥ ý�ûù¢�¢ �� ���� �� (146(2001 � üÜÜÞó�ß��)
∆H◦

f,298K(H2O(l)) = −285/8 kJ/ mol , ∆G◦

f,298K(H2O(l)) = −237/2 kJ/ mol

∆H◦

f,298K(H2O(g)) = −241/8 kJ/ mol , ∆G◦

f,298K(H2O(g)) = −228/6 kJ/ mol0/00 J/mol.K (� −0/12 J/mol.K (� 120 J/mol.K (Óó�
+120 J/mol.K (û +0/12 J/mol.K (¢?Àû¢üõ ´¡�¨ �Â� À��ø ý�¥� �� �¤ ü�øÂ¡ ý�õÂð ßþÂ�Ç�� Âþ¥ ý�ûÇ�î�ø ¥� ×þ ��Àî (147(2000 � üÜÜÞó�ß��)
C(s) + O2(g) −→ CO2(g) ∆H = −393/5 kJ/mol (Óó�

H2(g) +
12O2(g) −→ H2O(g) ∆H = −285/8 kJ/mol (�12H2(g) +
12F2(g) −→ HF (g) ∆H = −271/1 kJ/mol (�

CH4(g) + 2O2(g) −→ CO2(g) + 2H2O(g) ∆H = −890/3 kJ/mol (¢
C2H5OH(g) + 3O2(g) −→ 2CO(g) + 3H2O(g) ∆H = −1367/3 kJ/mol (û�� Â�¿±� ý�õÂð Âð� .À�îüõ ¢�¥� �õÂð 2220 kJ ,âþ�õ �� ø CO2 Û�ØÈ� ø (C3H8) ö��øÂ� ñ�õ ×þ öÀ÷�¥�¨ (148?¢�ªüõ ¢�¥� �� ¤�¿� ø CO2 �� ö��øÂ� ñ�õ ×þ öÀ÷�¥�¨ ¥� �õÂð ¤�ÀÖõ �� ,Àª�� 44kJ/mol(1999 � üÜÜÞó�ß��)2396 kJ (û 2176 kJ (¢ 2264 kJ (� 2044 kJ (� 1868 kJ (Óó�:´¨� ùÀª ù¢�¢ �Ï��Âõ ��¢�ãõ ù�ÂÞû �� (C3H8) ö��øÂ� ø (CH4) ö�µõ Û�ØÈ� ý�õÂð (149

C(s) + 2H2(g) −→ CH4(g) ∆H = −74/9 kJ3C(s) + 4H2(g) −→ C3H8(g) ∆H = −103/8 kJ ?´¨� ¤Àì�� ö��øÂ� ñ�õ 1 �� ö�µõ ñ�õ 3 ÛþÀ±� Ç�î�ø ý�õÂð(1998 � üÜÜÞó�ß��)3CH4(g) −→ C3H8(g) + 2H2(g)

−28/9 kJ (û +28/9 kJ (¢ +120/9 kJ (� −328/5 kJ (� −178/7 kJ (Óó�
C2H2 + 2H2 −→ C2H6 :¢�ªüõ ù¢ø�ê� ßÜ�µ¨� ñ�Øó�õ ×þ �� ,ö�ø¤À�û ñ�Øó�õ ø¢ ø¤��ø¤ ý�ó¢�ãõ Õ±Ï (150.À��î �±¨�½õ �¤ Ç�î�ø ßþ� ¤¢ ùÀª ¢�¥� ý�õÂð ,Âþ¥ ýÀ÷��� ý�ûý�Â÷� ¥� ù¢�Ôµ¨� ��(1997 � üÜÜÞó�ß��)

(C −H : 413 , C − C : 347 , C = C : 614 , C ≡ C : 839 , H −H : 432)788 kJ/mol (û 296 kJ/mol (¢ 563 kJ/mol (� 521 kJ/mol (� 1160 kJ/mol (Óó�¸�¨�õÂð ×þ ¤¢ �¤ ×��ø��� À�¨� ¥� üõÂð 1/425 ý�÷�Þ÷ ×þ .¢�ªüõ ´ê�þ ��è ü¡Â� ¤¢ ×��ø��� À�¨� (151ø 893 J/K ¸�¨�õÂð üþ�õÂð ´�êÂÒ .À�� þüõ Çþ��ê� 32/330C �� 23/600C ¥� � õ¢ Ç�î�ø Â �� ¤¢ ø Ý� ÷�¥�¨üõ üì�Âµ��?´¨� ùÀª ¢�¥� �÷�Þ÷ ë�Âµ�� ¥� �õÂð ¤�ÀÖõ �� .Àª��üõ 4/184J/K.g ùÄþø ý�õÂð �� �� 775g ýø�� ¸�¨�õÂð(1996 � üÜÜÞó�ß��)28/3 kJ (û 36/1 kJ (¢ 25/3 kJ (� 51/4 kJ (� 14/6 kJ (Óó�
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Âþ¥ üØ�õ��þ¢�õÂ� ý�ûù¢�¢ ¥� ù¢�Ôµ¨� �� �¤ C2H4(g) + 6F2(g)→ 2CF4(g) + 4HF (g) Ç�î�ø ü³ó�µ÷� Â��ç� (152:À��î �À��(1996 � üÜÜÞó�ß��)
C(s) + 2F2(g)→ CF4(g) ∆H = −680kJ2C(s) + 2H2(g)→ C2H4(g) ∆H = +52kJ

H2(g) + F2(g)→ 2HF (g) ∆H = −537kJ

−1165 kJ (û −2486 kJ (¢ −1269 kJ (� −3560 kJ (� −2382 kJ (Óó��� Àõ�� ´ó�� ¥� �fÞ�ÖµÆõ ,¢�ª âþ�õ �îö� öøÀ� −780C ý�õ¢ ¤¢ ö�� ¢�ªüõ ùÀ�õ�÷ "×È¡ ¾þ' Àõ�� CO2 (153:¢�ªüõ ÛþÀ±� ¥�ð �� Àõ�� CO2 üµìø (1 atm ¤�Èê ¤¢) ¢�ªüõ ÛþÀ±� ¥�ð(1996 � üÜÜÞó�ß��) .À��þüõ Çû�î ö� ü�øÂµ÷� ø Çû�î ö� ý�Â÷� (Óó�.À��þüõ Çþ��ê� ö� ü�øÂµ÷� ø ´¨� ´��� ö� ý�Â÷� (�.À��þüõ Çþ��ê� ö� ü�øÂµ÷� ø Çû�î ö� ý�Â÷� (�.À��þüõ Çþ��ê� ö� ü�øÂµ÷� ø Çþ��ê� ö� ý�Â÷� (¢.À��þüõ Çû�î ö� ü�øÂµ÷� ø À��þüõ Çþ��ê� ö� ý�Â÷� (û:À÷ø¤üõ ¤�î �� öÄ�Æî� �� ßû� Ç�î�ø ý�Â� Âþ¥ üþ��Þ�ª�õÂ� ��¢�ãõ (154
Fe(s) + 12O2(g)→ FeO(s) + 133/2 kJ2Fe(s) + 32O2(g)→ Fe2O3(s) + 738/1 kJ2FeO(s) + 12O2(g)→ Fe2O3(s) + ? :¢�ªüõ Û¬�� ø¤��ø¤ Ç�î�ø ¥� �õÂð ¤�ÀÖõ ��(1995 � üÜÜÞó�ß��)1343/0 kJ (û 604/9 kJ (¢ 471/7 kJ (� 871/3 kJ (� 1004/5 kJ (Óó�20 ßµ¡�¨ ý�Â� .À÷¥�¨üõ Âþ¥ Ç�î�ø Õ±Ï �¤ �î�Üð ý�ûñ�Øó�õ ,À�ª¤�¡ ¤�÷ �� �µ�¨�µê Í¨�� �Âê� ö�µ¡¤¢ (155(.À��î ­Âê %100 �¤ Ç�î�ø ù¢¥��) ?À��î �Á� Àþ�� À�ª¤�¡ ý�Â÷� ö���õ �� �Âê� ´¡¤¢ ý�ûïÂ� ,�î�Üð �Âð(1995 � üÜÜÞó�ß��)6CO2(g) + 6H2O(l)→ C6H12O6(s) + 6O2(g) ∆H = +2815 kJ/mol15/6 kJ (û 313 kJ (¢ 141 kJ (� 469 kJ (� 239 kJ (Óó�¤¢ À�¨�×þÂÜîø¤À�û ø Àõ�� Ýþ���õ Ç�î�ø ¥� ù¢�Ôµ¨� �� �¤ (H2) ö�ø¤À�ûý¢ ¥� Âµ�óüÜ�õ 41/0 ¥�õ�Ç÷�¢ ×þ (156Àû��¡ ¤Àì�� H2 üþ�ú÷ Ý¹� .Àû¢üõ �¤�Â� ¤�Èê Â��ç� öøÀ� 350C ý�õ¢ �� �¤ ùÀª À�ó�� ¥�ð ø� Å³¨ .¢Âî À�ó�� 200C ý�õ¢?¢��(1995 � üÜÜÞó�ß��)80/5 mL (û 23/4 mL (¢ 39/0 mL (� 71/8 mL (� 43/1 mL (Óó�É ó� ¡ ¥� ð × þ ¥� 0/152g �Â � ý�¤�¢ 212mL Ý¹� � � �� ± � × þ ,101/3pa ¤� È ê ø 700C ý� õ¢ ¤¢ (157?´Æ�� ¥�ð ßþ� .Àª��üõ(1995 � üÜÜÞó�ß��)

O2 (û N2 (¢ Kr (� Ar (� Ne (Óó�
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