
?¢¤�¢ �¤ �ø£ ý�ÎÖ÷ ßþÂ�Ç�� ÝÆ� ��Àî (1
S8 (¢ PCl5 (� SiC (� COCl2 (Óó�?Àª ÓÈî 1932 ñ�¨ ¤¢ À�ÞÈ÷�¢ ��Àî Í¨�� öøÂ��÷ (2×þø¢�� (¢ ñÂØ� ýÂ÷�û (� Âû�� (� ¢¤�ê¤¢�¤ (Óó�?´¨� ��Àî T ÂÊ�ä üÞ�� ö¥ø .À�îüõ À�ó�� T2O5 , 0/552g öÄ�Æî� �� T ÂÊ�è ¥� 0/364g (374/6 (¢ 24/6 (� 77/4 (� 12/3 (Óó�.¢�ªüõ �µ¨�î ö� �Â� ¥�133mg �µ�ÆþÂµØó� ßó�î 1400 ¤�±ä �� ��Ú�õ ¢øÂµØó� ¥� ù¢�Ôµ¨� �� ��óøÂµØó� ö�þÂ� ¤¢ (4

(Mn = 55) ?´¨� �¤�¬ ��Àî �� ü�� ñ�Ü½õ ¤¢ �Üê ßþ�
MnO2 (¢ Mn2+ (� MnO−4 (� MnO2−4 (Óó�ø ´¨� . . . ÂÊ�ä ø¢ ßþ� ¥� Û¬�� °�îÂ� ,Àª�� 12 üÞ�� ¢Àä �� ýÂÊ�ä Y ø 8 üÞ�� ¢Àä �� ýÂÊ�ä X Âð� (5.´¨� . . . ö� ñ�õÂê

Y2X - ü÷�þ (¢ Y X - ü÷�þ (� Y X - üÆ÷��ø�î (� Y X2 - ü÷�þ (Óó�?¢�ªüÞ÷ ��Æ½õ Ûõ�î Ç�î�ø ×þ Ç�î�ø ��Àî (6
HCl + KOH (¢ H2 + I2 (� NH4Cl + Ba(OH)2 (� Ba(NO3)2 + Na2SO4 (Óó�?´¨� ��Àî Fe3+ �� Fe2+ üó�õ ´±Æ÷ (ßû� üÆ�Ï��çõ À�Æî�) Fe3O4 °�îÂ� ¤¢ (73 : 2 (¢ 1 : 1 (� 2 : 1 (� 1 : 2 (Óó�?¢¤�¢ �¤ Ý¹� ßþÂµÈ�� ÝÆ� ��Àî ¥� �Âð 3 ,¤�Èê ø �õ¢ ÂÑ÷ ¥� ö�ÆØþ Íþ�Âª ¤¢ (8

(Ar = 40 , C = 12 , O = 16 , H = 1 , F = 19)ß�Âî À�Æî��÷�õ (¢ (C3H8) ö��øÂ� (� ¤���Üê (� ö�ð¤� (Óó�



É¿Èõ (´Æ�÷ �ûÂÊ�ä ßþ� ñø�Àµõ üþ��Þ�ª ¢�Þ÷ �î) ß��� éøÂ� �� ÂÊ�ä À�� ü�ø��� ñøÀ� ¥� üÈ¿� ¤¢ (9?´¨� ´¨¤¢ �¤�±ä ��Àî ,´¨� ùÀª
.´¨� üÞ�� ø¢ ý�ûñ�Øó�õ ¥� ÛØÈµõ ø ¥�ð �¤�¬ �� ë��� ý�õ¢ ¤¢ J ÂÊ�ä (Óó�.´¨� ñ�Ü½õ �� ¤¢ T ��Âµ�÷ (�.´¨� 1s2 2s2 2p6 3s2 3p6 3d7 ö� ü÷øÂµØó� Çþ�¤� ø ´¨� üÚ÷¤ R2+ ö�þ (�.Àû¢üõ Û�ØÈ� �¤ M2 üÞ�� ø¢ ñ�Øó�õ 1s2 2s2 2p6 3s2 3p6 3d10 4s2 4p6 ü÷øÂµØó� Çþ�¤� �� M ÂÊ�ä (¢ñ�õÂê �� ýÀ�Æî� (200C ý�õ¢ ø ý¢�ä ¤�Èê ¤¢) O2 ¥�ð Âµ�ó 0/6015 �� 3/177g ö¥ø �� X �Üê ¥� ý��÷�Þ÷ (10?´¨� ��Àî X ÂÊ�ä üÞ�� ö¥ø .Àª��üõ 1/330g · L−1 öÄ�Æî� ¥�ð üó�Ú� Íþ�Âª ß�Þû ¤¢ .Àû¢üõ XO118 (¢ 63/5 (� 32/1 (� 49/5 (Óó��� Éó�¡ ý�Üê ßû� 2/60g ý��ú� ý�Â� .´¨� %82/5 Â��Â� H2 ¢�þ¥ Âþ¢�Öõ �� Fe2O3 Çû�î Ç�î�ø ù¢¥�� (11

(Fe = 56/0 , O = 16/0) ?´¨� ¥��÷ À�Æî� ßþ� ¥� �Âð À��3/07 (¢ 2/15 (� 3/15 (� 4/50 (Óó�ýø�Æõ ü÷¥ø Âþ¢�Öõ Ûõ�ª üÏ�Ü¿õ �Âð 100 (12980C ý�õ¢ ¤¢ Ý�¨�µ� ��Âµ�÷ ø Ý�¨�µ� ��ÂÜî ¥�.´¨� ùÀª Û� �f õ�î �� �Âð 100 ¤¢700C �� �¤ Û¬�� ñ�Ü½õ ý�õ¢ �î ü�¤�¬ ¤¢×Þ÷ ø¢ ßþ� ¥� ��Àî Âû ¥� ,Ý�û¢ Çû�î(Ý�¨�µ� ��Âµ�÷ ø Ý�¨�µ� ��ÂÜî °��Â� ��)?¢�ªüõ ß�È÷�� ø �À� ñ�Ü½õ ¥� ,¤�Ü� �Âð À��(.¢¤�À÷ Â���b� ýÂÚþ¢ Â� üØþ ´�ó�� À��î Âê)
0 ø 20 (¢ 40 ø 0 (� 20 ø 65 (� 0 ø 30 (Óó�



:�Âþ¥ ,¢Âî ù¢�Ôµ¨� �ûÂ�� ö¢Âî ¤ø¤�� ý�Â� ö���üõ (Àõ�� CO2) ×È¡ ¾þ ¥� (13.À÷¤�¢ ö�ÆØþ ý¤�Ü� ¤�µ¡�¨Àõ�� H2O ø ×È¡ ¾þ (Óó�.¢¤ø�üõ ß�þ�� �¤ �� ý�õ¢ À�ãÊ� Â�� Â� (�.Àû¢üõ Çþ��ê� Â�� ¤¢ �¤ �� ¤�ÀÖõ (�.À�îüõ Ýû�Âê �¤ Â�� Ýî�Â� ý�Â� �¥� ý�û�µÆû ×È¡ ¾þ À�ãÊ� ¥� Û¬�� CO2 ý�ûñ�Øó�õ (¢ý�û°�îÂ� ¤¢ ÂÊ�ä ø¢ ��Àî Çþ�Æî� ¢Àä Â·î�À� .´¨� ùÀª ù¢�¢ Âþ¥ ¤¢ ÂÊ�ä ¤�ú� ý�ûÝ�� ü÷øÂµØó� Çþ�¤� (14?´¨� Â��Â� �ú÷�
(1) : 1s2 2s2 2p4 (2) : 1s2 2s2 2p6 3s2 3p4
(3) : 1s2 2s2 2p6 3s2 3p6 3d5 4s1 (4) : 1s2 2s2 2p6 3s2 3p64 ø 3 (¢ 3 ø 2 (� 4 ø 2 (� 2 ø 1 (Óó�?¢¤�¢ ýÂ�ï¤�� ýù¥�À÷� ù¤£ ��Àî (15

Na+ (¢ Mg2+ (� Cl− (� F− (Óó�?´¨� ÂþÁ�ö�Øõ� ü÷�ø¤À�û À÷��� Û�ØÈ� �÷�ð ��Àî ý�ûñ�Øó�õ ß�� (16
NH3 (¢ NH+4 (� CH4 (� HI (Óó�

X(g) + e− −→ X−(g) ?´¨� ýÂ�ï¤�� üÔ�õ ¢Àä ÂÊ�ä ��Àî üû��¡öøÂµØó� ý�Â÷� (17
S (¢ F (� O (� Cl (Óó�?´¨� ´¨¤¢�÷ ý��ÎÖ÷ � öøÂµØó� ñ�õÂê ��Àî (18

?¢¤�¢ ´û�±ª üþ��Þ�ª «��¡ ÂÑ÷ ¥� ùÀª ù¢�¢ Âþ¥ ¤¢ ö� üÞ�� ¢Àä �î ÂÊ�ä ��Àî �� 17 üÞ�� ¢Àä �� ýÂÊ�ä (1918 (¢ 16 (� 35 (� 34 (Óó�?´¨� �Î¨�ø �Üê ×þ �� ¯��Âõ ü÷øÂµØó� Çþ�¤� ��Àî (201s2 2s2 2p6 3s2 3p5 (� 1s2 2s2 2p6 3s2 3p6 3d10 4s1 (Óó�1s2 2s2 2p6 3s1 (¢ 1s2 2s2 2p6 (���Àî öÄ�Æî� �� ö�øÂµ�÷ ý�úÞ�� ¢�Àã� ´±Æ÷ .¢¤�¢ ö�øÂµ�÷ % 36/84 ø öÄ�Æî� % 63/16 ö�øÂµ�÷ ¥� ýÀ�Æî� (21?´¨�23 (¢ 31 (� 13 (� 32 (Óó�



?¢Â�ðüõ �¤�¬ ýÂ�Ç�� ý�Â÷� éÂ¬ �� ö�þ ��Àî ¥� öøÂµØó� ö¢Âî �À� (22
Be+ : 1s2 2s1 (¢ O+ : 1s2 2s2 2p3 (� N+ : 1s2 2s2 2p2 (� B+ : 1s2 2s2 (Óó�.À�þ�ðüõ Ç÷�þ ß�µÆ¿÷ ý�Â÷� �¤ . . . Ý�� ×þ ¥� . . . ö¢Âî �À� ý�Â� �¥� ý�Â÷� (23Àõ�� ´ó�� ¤¢ � öøÂµØó� ×þ (� ý¥�ð ´ó�� ¤¢ � öøÂµØó� ×þ (Óó�Àõ�� ´ó�� ¤¢ ü·�¡ � öøÂµØó� ßþÂ�ü÷øÂ�� (¢ ý¥�ð ´ó�� ¤¢ ü·�¡ � öøÂµØó� ßþÂ�ü÷øÂ�� (�.´¨� Â��Â� . . . ¢�Àã� �� �ûöøÂµØó� ¢�Àã� ,ü·�¡ Ý�� ×þ ¤¢ (24�ûöøÂ��÷ (¢ Ý�� ý�ûñ�µ��¤ø� (� �ûö��øÂ� (� Ý�� ü÷øÂµØó� ý�û�þ� (Óó�?´¨� ü±Îì ñ�Øó�õ ��Àî (25

NO (¢ CF4 (� CO2 (� N2 (Óó�°ãØõ Âµõüµ÷�¨ Â� �Âð 1/1121 ù�ÚÈþ�õ¥� ¤�Èê ø �õ¢ ¤¢ üÜõ�ä ø¢ À�Æîø¤À�û ×þ ñ�õÂ÷ ø¢ ñ�Ü½õ üó�Ú� (26?´¨� ��Àî ö� ý�µ�ó��õ ,Àª�� �Âð 160/1 À�Æîø¤À�û ßþ� ¥� ñ�õ ×þ �Â� Âð� .¢�ªüõÂê1/08 (¢ 1/07 (� 1/06 (� 1/05 (Óó�.´¨� ´¨¤¢ öÀª Û� À�þ�Âê ¢¤�õ ¤¢ �û��þ�ð ý��Ö� . . . ý��þ�ð �� �� (27ñ�� ý�ûñ�Øó�õ ß�� ¤¢ ùÀª Û� ý�ûñ�Øó�õ ´¡���Øþ âþ¥�� (Óó�.¢¤��õ °Üè� ¤¢ �õÂð ÛØª ¤¢ ý�Â÷� ý¤�ÀÖõ ý�ó¢�±õ (�.¢¤��õ °Üè� ¤¢ üó�Øó�õ üÞÑ÷ü� Çû�î (�.ßÚÞû üÏ�Ü¿õ Û�ØÈ� (¢?´¨� ��Àî ö�ÆØþ Íþ�Âª ¤¢ A + B + C ⇀↽ D ñ¢�ã� ´��� Âþ¥ ��õ�Üãõ ßµª�¢ ´¨¢ ¤¢ �� (28
A + B ⇀↽ AB Kc = 0/01
AB + C ⇀↽ D Kc = 1001 (¢ 0/0001 (� 10000 (� 100/01 (Óó�¤�ÂìÂ� ´��� ý�õ¢ ¤¢ ²�î ø ö�ø¤ ö�µÆ�� ×þ �� �ú¹õ ý��÷��µ¨� Û¡�¢ ¤¢ N2O4(g)+ �õÂð ⇀↽ 2NO2(g) ñ¢�ã� (29Â��ç� ßþ� �� ¯�±�¤� ¤¢ .¢�ª ÓÊ÷ ñ¢�ã� ¤¢ ùÀ��î ´îÂª ý�û¥�ð ¤��µ¡� ¤¢ Ý¹� �� Ýþ¤ø�üõ ß�þ�� �¤ ö�µÆ�� ´��� ý�õ¢ ¤¢.´¨� .À�µÆû ´¨¤¢ �û��þ�ð ý��Ö� . . . ý��þ�ð ����.À��þüõ Çû�î �ûñ�õ Ûî ¢�Àã� ø ¢�ªüõ ������ ñ¢�ã� (Óó�.´¨� Â��Â� ��óø� ñ¢�ã� ¤¢ ö� Â�Ñ÷ ́ äÂ¨ �� ´äÂ¨ Âû ÀþÀ� ñ¢�ã� ¤¢ ø ¢�ªüõ ������ ñ¢�ã� (�.À÷�õüõ ´��� Â��ç� ßþ� ¤¢ ,Kc ,ñ¢�ã� ´��� (�.¢�ª �µêÂð ñ¢�ã� Í�½õ ¥� �õÂð ý¤�ÀÖõ �î üµÆþ�� �õ¢ öÀ÷�õ ´��� ý�Â� (¢



¢�Àã� ù�ðÂû .´¨� ¤�ÂìÂ � 4500C ´�� � ý�õ¢ ¤¢ ýÂµ� ó 10 éÂÒ ×þ ¤¢ H2(g) + I2(g) ⇀↽ 2HI(g) ñ¢�ã� (30,Àª�� H2 ý�ûñ�õ ¢�Àã� Â��Â� 0/022 ¢�¡ I2 ý�ûñ�õ ¢�Àã� ø Àª�� I2 ý�ûñ�õ ¢�Àã� Â��Â� 47/2 ñ¢�ã� ¤¢ ¢���õHI ý�ûñ�õ ?´¨� ��Àî ,Kc ,ñ¢�ã� ´���ù�Ú÷� 19 (¢ 49 (� 29 (� 47/2 (Óó�
B ,A ¥� ×þÂû ¤�ÀÖõ .´¨� ¤�ÂìÂ� ´��� ý�õ¢ ¤¢ ýÂµ�ó 10 �b µÆ�¤¢ éÂÒ ×þ ¤¢ A(g) + B(g) ⇀↽ AB(g) ñ¢�ã� (31ý�ûñ�õ ¢�Àã� ,À��þ Çû�î Âµ�ó 1 �� ´��� ý�õ¢ ¤¢ ñ¢�ã� ñ�� ¤¢ ¢��õ ý�µ½õ éÂÒ Ý¹� Âð� .´¨� ñ�õ 0/5 ñ¢�ã� ¤¢AB ø ?¢�� Àû��¡ À�� ÀþÀ� ñ¢�ã� ¤¢ AB0/9 (¢ 0/95 (� 0/8 (� 0/5 (Óó�ñø��Ü�î 47/4 ö� ¥� ,Àû¢üõ Ç�î�ø ù�ÚÈþ�õ¥� ´��� ¤�Èê ø �õ¢ ¤¢ �¥� Àþ ¤�¿� �� ö�ø¤À�û ¥�ð �Âð 10 üµìø (32264/8 ö� ý�¥� ¤¢ ,Àû¢üõ Ç�î�ø Íþ�Âª ö�Þû ¤¢ �¥� Àõ�� Àþ � � ö�ø¤À�û ¥�ð ¤�ÀÖõ ß�Þû üµ ìø � õ� .¢�ªüõ¢�¥� � õÂð

(H = 1) ?´¨� ��Àî ñ�õ Â� ñø��Ü�î °Æ� Â� I2(g) −→ I2(s) À�þ�Âê ∆H ,ö� �� ���� �� .¢�ªüõ �µêÂð �õÂð ñø��Ü�î
−43/48 (¢ −9/48 (� −47/4 (� −62/44 (Óó�.´¨� ¤ø��ó���î ´ó�¡¢ �� Ç�î�ø Í�½õ ¤¢ . . . üó�ãê ÅØÜ³Þî Û�ØÈ� Û�ó¢ �� ¤ø��ó���î �� Ç�î�ø ´äÂ¨ Çþ��ê� (33��óø� ¢��õ �� ´±Æ÷ ýÂµÈ�� ´û�±ª �� (� Â�ùÀ�»�� ¤�µ¡�¨ �� (Óó�ÂµÞî ý�Â÷� ý��µ½õ �� (¢ ���Ê½õ �� ´±Æ÷ ýÂµÈ�� ´û�±ª �� (�¤�¢�Þ÷ .´¨� ñ�õ Â� ñø��Ü�î 50 ø 80 °��Â� �� Ç�î�ø ×þ ¤¢ §�Øãõ ø Ý�ÖµÆõ ý�ûÇ�î�ø ý¥�¨ñ�ãê ý�Â÷� (34?´¨� ��Àî Ç�î�ø ßþ� ý�Â� ý�Â÷� ¼Î¨

¤�Âì ýø�Æõ ý�û�Â� �� öÄ�Æî� ¥�ð ýÂÚþ¢ ¤¢ ø ö�ø¤À�û ¥�ð üØþ ¤¢ ,ö�ÆØþ ý�õ¢ ø Ý¹� �� éÂÒ ø¢ ¤¢ (35
(O = 16 , H = 1) ?´¨� ��Àî ¥�ð ø¢ ¤�Èê ý�Æþ�Öõ .¢¤�¢

PH2 < PO2 (� PH2 = PO2 (Óó�
PH2 > PO2 (¢ .´¨� ¥��÷ ÂµÈ�� ��õ�Üãõ �� (�Ç � î�ø ,ö� � � � �� � � � .´¨� ñ� õ Â � ñø�� Ü � î 150 ø 100 ° � �Â � � � A − B ø B − C ý� ûÀ ÷� � � ý�Â ÷� (36.´¨� . . . ¤�ÀÖõ �� A + B − C −→ A − B + CÂ�ðý�Â÷� ñø��Ü�î 150 (¢ Â�ðý�Â÷� ñø��Ü�î 100 (� ù¢ý�Â÷� ñø��Ü�î 50 (� ù¢ý�Â÷� ñø��Ü�î 250 (Óó�



100 ý�¤�¢ B °Æ�Â� �� ýÂÚþ¢ ÂÈ� ø Ý�¨�µ�ÀþÂÜî ¤��õ 1 ñ�Ü½õ Âµ�óüÜ�õ 100 ý�¤�¢ A °Æ�Â� �� ÂÈ� ×þ (37
pH Â��ç� ý�Æþ�Öõ .Ý��îüõ Û� �¤ ö�ø¤À�ûÀþÂÜî ¥�ð ñ�õ 0/01 ø¢ ö� ¥� ×þ Âû ¤¢ .´¨� ÝþÀ¨��µ¨� ¤��õ 1 ñ�Ü½õÂµ�óüÜ�õ ?´¨� ��Àî ø¢ ö� ¤¢.´¨� ¥��÷ ÂµÈ�� ��õ�Üãõ �� (¢ A < B (� A > B (� A = B (Óó�1× 10−11/4 ø 1 × 10−9/68 °��Â� �� ß�ãõ ý�õ¢ ¤¢ ùÂÖ÷��õøÂî ø ùÂÖ÷ÀþÂÜî üó�½÷� �ÂÌÜ¬�� ´��� (38?´¨� ùÂÖ÷ÀþÂÜî Â��Â� À�� ùÂÖ÷��õøÂî ´�ó�� .´¨�17 (¢ 7 (� 21 (� 14 (Óó��ÂÌÜ¬�� .´¨� 2× 10−4mol/L ýø�Æõ M+ ö�þ ´ÑÜè M2X ñ�Ü½õÝî ×Þ÷ ¥� á�±ª� ñ�Ü½õ ×þ ¤¢ (39?´¨� ��Àî M2X üó�½÷�4× 10−12 (¢ 1× 10−12 (� 2× 10−12 (� 6 × 10−12 (Óó�?À�îüõ Â��ç� À��ø À�� ÀþÀ� ñ�Ü½õ pH ,Ý��î Â��Â� 100 üó�Ü½õ ¤¢ �¤ OH− ö�þ ´ÑÜè Âð� (40Çþ��ê� À��ø 2 (¢ Çû�î À��ø 1 (� Çþ��ê� À��ø 1 (� Çû�î À��ø 2 (Óó�üÞ¹� ´±Æ÷ �� �� pH = 2 ø α = 0/01×�ØÔ� ��¤¢ � � HA À�¨� ñ�Ü½õ ø pH = 13 � � ¢�¨ ñ�Ü½õ (41

VNaOH

VHA
=? ?À��îüõ ü·�¡ �¤ ÂÚþÀØþ1100 (¢ 110 (� 1 (� 10 (Óó�ý�µ þ¤��õ .´¨� 24/4mol/L ýø�Æõ 1/40g/cm3 üó�Ú� � � ×þÂ µ � ÷À �¨� ñ� Ü½õ ×þ ¤¢ �� ý�µ þ¤��õ (42?´¨� ��Àî ñ�Ü½õ ßþ� ¤¢ ×þÂµ�÷À�¨�15/250 (¢ 13/250 (� 14/250 (� 16/250 (Óó�?´¨� ��Àî ö� üó�½÷� �ÂÌÜ¬�� ´��� ,Àª�� Smol/L �� ¤¢ ,Ca3(PO4)2 ,Ý�ÆÜî��ÔÆê ñ�½÷� ´�Ü��ì Âð� (4327S3 (¢ 108S5 (� 108S3 (� 27S5 (Óó��� ´¨�¤ ¥� °��Â� �� ¢�¨ ñ�õÂ÷ 0/2 ñ�Ü½õ Âµ�óüÜ�õ 500 ý��ú� ý�Â� .´¨� ¤��õ 10 ü�¤�¹� ¢�¨ ñ�Ü½õ ×þ (44.Ý��îüõ ¯�Ü¿õ ÂÎÖõ �� Âµ�óüÜ�õ . . . �� �¤ ü�¤�¹� ¢�¨ ñ�Ü½õ Âµ�óüÜ�õ . . . ²�400 , 100 (¢ 450 , 50 (� 490 , 10 (� 480 , 20 (Óó���¨¤ ùÂÖ÷ÀþÂÜî �Âð 2/87 .Ý�þ��ê�üõ AgNO3 ö� �� ø ù¢�Þ÷ Û� �� ¤¢ �¤ MgCl2.nH2O ¥� �Âð 20/3 (45

(AgCl = 143/5 , Cl = 35/5 , Mg = 24) ?´¨� ��Àî n ¤�ÀÖõ .À�îüõ2 (¢ 4 (� 5 (� 6 (Óó�



?´¨� ��Àî À�¨� ßþ� ×�ØÔ� ´��� .´¨� 4/7 �� ýø�Æõ HA Ó�ã® À�¨� ¤��õ ×þ ñ�Ü½õ pH (462× 10−4/7 (¢ 1 × 10−9/4 (� 2× 10−9/4 (� 1 × 10−4/7 (Óó�� � NO °þÂ® ´±Æ ÷ � ÷¥�� õ ¥� Å� As2S3 + HNO3 + H2O −→ H3AsO4 + H2SO4 + NO Ç�î�ø ¤¢ (47?´¨� ��Àî H2SO4248 (¢ 286 (� 289 (� 249 (Óó�?´¨� ´¨¤¢ Na+(aq) ö�þ ¢¤�õ ¤¢ ��þ�ð ��Àî (48.´¨� Ó�ã® ´þ�ú÷ü� ýùÀ��îÀ�Æî� ×þ ø ý�ì À�¨� ×þ (� .´¨� Ó�ã® ´þ�ú÷ü� ýùÀ��îÀ�Æî� ×þ ø À�¨� ×þ (Óó�.´¨� Ó�ã® ´þ�ú÷ü� ýùÀ��îÀ�Æî� ×þ ø ý�ì ¥�� ×þ (¢ .´¨� ý�ì ýùÀ��îÀ�Æî� ×þ øÓ�ã® ´þ�ú÷ü� À�¨� ×þ (�?´¨� ´¨¤¢�÷ Cu − Zn Û�� ¢¤�õ ¤¢ ��þ�ð ��Àî �¤�±ä (49
E0(Cu2+/Cu) = 0/34V , E0(Zn2+/Zn) = −0/76V .¢�ªüõ �µ¨�î ö� ö¥ø ¥� ø ¢¤�¢ À÷� ÇÖ÷ ýø¤ (Óó�.¢�ªüõ ù¢ø�ê� ö� ö¥ø Â� ø ¢¤�¢ À��î ÇÖ÷ Cu (�.´¨� Â��Â� ö�õ¥ À��ø ¤¢ ùÀª À�Æî� Zn ý�ûñ�õ ¢�Àã� �� ùÀª �µ¨�î Cu2+ ý�ûñ�õ ¢�Àã� (�.¢�ªüõ �µ¨�î ö� ö¥ø ¥� ø ¢¤�¢ À÷� ÇÖ÷ Cu (¢50 Ç�î�ø ¤¢ .´¨� N10 ,HCl ñ�Ü½õ .´¨� H2SO4 ¥� üó�Ü½õ �b µ�ó�õÂ÷ Â��Â� 2 ,HCl ¥� üó�Ü½õ ý�µ�ó�õÂ÷ (50?Àû¢üõ BaSO4 ñ�õ À�� ,BaCl2 �� H2SO4 ñ�Ü½õ ¥� Âµ�óüÜ�õ2/5× 10−3 (¢ 1/25 × 10−3 (� 6/25× 10−4 (� 3/75× 10−3 (Óó��Î¨�µõ ©¥�õ� ÀþÀ� ��Ñ÷ ö�¥�õ�Ç÷�¢ �� ¯��Âõ ý�úÈ¨Â�?À�µÆû ß�ãõ °�îÂ� ×þ ÂÚ÷�þ�Þ÷ Âþ¥ ��÷ ø¢ ��Àî (51ö���� Û�µõý¢ -3,2 ø ö��Úû�ÿ÷ (� ö���� Û�µõ -2 ø ö�µ��ø�þ� (Óó�ö��øÂ� Û�µõý¢ -2,2 ø ö����ø�þ� (¢ ö�µ�� Û�µõ -3 ø ö�µ���ÿ÷ (�?À�îüõ ýøÂ�� é�Ø�÷�î¤�õ ùbÀä�ì ¥� ø ´¨� üÈþ��ê� Ç�î�ø ×þ Âþ¥ ý�ûÇ�î�ø ¥� ×þ ��Àî (52ß�øÂ� �� ö�ø¤À�ûÀþÂÜî Ç�î�ø (� ß��� -2 �� ö�ø¤À�ûÀ�õÂ� Ç�î�ø (Óó�ßÜ�µ¨� �� ö�ø¤À�û ÀþÂÜî Ç�î�ø (¢ ö��� �� (×þ¤�Ôó�¨ À�¨� �¤ø�¹õ ¤¢) ×þÂµ�÷ À�¨� Ç�î�ø (�?Àþ�üõ ´¨¢�� ö�µ�� Û�µõ -3- øÂÜî -3 Âþ¥ ß�Âîø¤À�û ��Àî �� ö�ø¤À�ûÀþÂÜî Ç�î�ø ¥� (53ß��� -1- Û��� -2 (¢ ß��� -2- Û�µõ -2 (� ßµ�� -2- Û�µõ -4 (� ßµ�� -1- Û�µõ -4 (Óó�



¥� ×þ ��Àî .´¨� 1/8 ß�Âîø¤À�û ßþ� ¤¢ ¢���õ ß�Âî ö¥ø �� A ö�Øó� Ûõ�î ßµ¡�¨ ¤¢ ùÀª À�ó�� �� ö¥ø (54?´¨� A ß�Âîø¤À�û ÂÚ÷�þ�Þ÷ Âþ¥ ý�û��÷ö��øÂ� Û�µõ -2 (¢ ö���� Û�µõ -2 (� ö���� Û�µõý¢ -3,2 (� ö�µ�� Û�µõ -2 (Óó�Ý�� ¢�Àã� ö�Þû �� À�ûÀó� À�� C4H10 üó�Øó�õ ñ�õÂê �� ü��Âîø¤À�û ¥� ùÀª ÕµÈõ ý�ûÛØó� Çþ�Æî� Â�� Â� (55?¢�ªüõ Û�ØÈ� ß�Âî¤�ú� (¢ �¨ (� ø¢ (� ×þ (Óó�?¢¤�¢ ¢��ø Ýû ����¢ À÷��� °�îÂ� ��Àî ¤¢ (56
H3O+ (¢ HCl (� MgCl2 (� CO2 (Óó�ý�Â� ©ø¤ ßþÂµ÷�¥¤� .´¨� Ca2+ : HCO−3 = 1 : 2´±Æ÷ �� HCO−3 ø Ca2+ ý�ûö�þ ýø�� ü÷À�õ�ª� �� (57?´¨� ��Àî �� ö¢Âî (�Â÷) Ýþ�õ.¢�ª ù¢�¢ ¤�±ä ß�Âî À�Æî�ý¢ (� .¢�ª �ê�®� ¢�¨ (Óó�.¢�ª �ê�®� ¢�¨ ø ×û� ¯�Ü¿õ (¢ .¢�ª �ê�®� ×û� Ù�¨ (�Âþ¥ ¤¢ ñ�õ Â� ñø��Ü�î °Æ� Â� ,À÷�ùÀªÉ¿Èõ G �� A éøÂ� �� �î üó��µõ ÂÊ�ä À�� Ç÷�þ ß�µÆ¿÷ ý�Â÷� (58?´¨� ÂþÁ�ö�Øõ� °�îÂ� ��Àî Û�ØÈ� .´¨� ùÀõ�

A B C D E F G1402 1314 1681 2081 496 738 578
EB (¢ DC2 (� FC (� G2B3 (Óó�Ý¹� .´¨� ¤�ÂìÂ� 270C ý�õ¢ ¤¢ ,��û ¥� ùÀª üó�¡ �µÆ�¤¢ éÂÒ ×þ ¤¢ M2O2(s) ⇀↽ 2M(s) + O2(g) ñ¢�ã� (59.´¨� ´¨¤¢ �û��þ�ð �b�Ö� . . . �b�þ�ð �� �� ö� �� ���� �� .´¨� 0/05 ñ¢�ã� âì�õ ¤¢ ö� ¤¢ O2 ý�ûñ�õ ¢�Àã� ø Âµ�ó12/3éÂÒ .¢�ªüõ M2O2 ÂµÈ�� ý�þ�¹� ¶ä�� ´��� ý�õ¢ ¤¢ ñ¢�ã� ¤��µ¡� ¤¢ Ý¹� Çþ��ê� (Óó�.´¨� Â���b�ü� ñ¢�ã� ö¢Âî ������ ¤¢ M ø M2O2 ¥� ×þ Âû ¤�ÀÖõ ö¢Âî ¢�þ¥ ø Ýî (�.´¨� ¤�ÂìÂ� ��÷ 270C ý�õ¢ ¤¢ ø ÂÔÆÞ�� ×þ ¤�Èê �� ¢�¥� ý��û ¤¢ ñ¢�ã� ßþ� (�.´¨� Â��b õ ñ¢�ã� ßþ� öÀª ������ ¤¢ �õ¢ Â��ç� (¢ø 270C ý�õ¢ �� ö�ø¤À�û ¥�ð Âµ�ó 4/92×þÂÜîø¤À�ûÀ�¨� ñ�Ü½õ ø Ýþ���õ ö��õ Ç�î�ø ¥� Çþ�õ¥� ×þ ¤¢ (60��Àî "�Ö�ì¢ Â� ñ�õ' °Æ�Â� ñ�Ü½õ ¤¢ HCl ßµê¤ ß�� ¥� ´äÂ¨ Í¨�µõ .´¨� ùÀª Û¬�� �Ö�ì¢ 5 �Àõ ¤¢ ÂÔÆÞ��1 ¤�Èê ?´¨�0/01 (¢ 0/02 (� 0/08 (� 0/04 (Óó�



�Î¨�µõ ©¥�õ� ÝþÀì ��Ñ÷ ö�¥�õ�Ç÷�¢ �� ¯��Âõ ý�úÈ¨Â�?´¨� ÂµÈ�� ý�îÂõ Ý�� ýø¤ ýÀ÷����÷ ý�ûöøÂµØó� ¢�Àã� �÷�ð ��Àî ¤¢ (51
PF+4 (¢ SF4 (� ClF3 (� ICl−2 (Óó�?¢�ªüõ ùÀþ¢ ï¤�� Çú� À�� 20Ca üó��µõ Ç÷�þ ý�ûý�Â÷� ß�� ¤¢ (524 (¢ 2 (� 3 (� 1 (Óó�?´¨� üÆ÷���î Àõ�� ×þ �÷�ð ��Àî (53
SiC (¢ I2 (� Fe (� MgO (Óó�ñ�Ü½õ 40/0mL ,�ÜêÀ�õøÂ� Ûõ�î °�¨Â� ý�Â� .´¨� ùÀª Û� �� ¤¢ �Üê À�õøÂ� ×þ ¥� ñ�õ 5/00 × 10−4 (54?¢¤�¢ ´Ö��Îõ ñ�õÂê ��Àî �� ¸þ�µ÷ ßþ� .´¨� �¥� ùÂÖ÷��Âµ�÷ 0/025M

MBr3 (¢ MBr2 (� MBr (� M2Br (Óó�?¢¤�À÷ ÝÑµ�õ üú�ø¤�ú� ÛØª �÷�ð ��Àî (55
SiF4 (¢ NH+4 (� SF4 (� BF−4 (Óó�´��� ý�õ¢ ¤¢ ýÂµ�ó 10 �b µÆ�¤¢ éÂÒ ×þ ¤¢ B ñ�õ 1 ø A ñ�õ 1 ö¢�¢ ¤�Âì ¥� A(g) + B(g) ⇀↽ AB(g) ñ¢�ã� (56?´¨� ��Àî Ç�î�ø ,Kc ,ñ¢�ã� ´��� ,Àª�� 1/1 �� Â��Â� ñ¢�ã� âì�õ éÂÒ ¤¢ ¢���õ ý�ûñ�õ Ûî ¢�Àã� Âð� .´¨� ùÀªÛ¬�� 900 (¢ 0/11 (� 1/1 (� 90 (Óó�?´¨� ù�ÂÞû ýÂµÞî üð¢¤�¡ �� éÂÒ ��Àî ¤¢ ü�� ñ�Ü½õ ��Àî ý¤�ÀúÚ÷ (57üõ����õ�ó� éÂÒ ¤¢ Ý�¨�µ�À�Ôó�¨ (� ü�ø¤ éÂÒ ¤¢ �����õ�ó�ÀþÂÜî (Óó�ü�û� éÂÒ ¤¢ ýø¤ÀþÂÜî (¢ üÆõ éÂÒ ¤¢ ���÷�õ���Âµ�÷ (�10 Ý¹� �� ÂÚþ¢ ¥�ð �÷�Þ÷ ×þ ¤¢ ø Âµ�ó 5 Ý¹� �� ¥�ð �÷�Þ÷ ×þ ¤¢ �ûñ�õ ¢�Àã� �bÆþ�Öõ ¢¤�õ ¤¢ �¤�±ä ��Àî (58?´¨� ´¨¤¢ Âµ�ó.´¨� ¥��÷ ÂµÈ�� ��õ�Üãõ �� �Æþ�Öõ ��¹÷� ý�Â� (Óó�.´¨� üóø� Â��Â� ø¢ �ø¢ �÷�Þ÷ ¤¢ ý�ûñ�õ ¢�Àã� (�.´¨� ýø�Æõ Ýû �� �÷�Þ÷ ø¢ ¤¢ �ûñ�õ ¢�Àã� ù�Ú÷� ,Àª�� üÞ��×� üõø¢ ø üÞ��ø¢ üóø� ¥�ð ñ�Øó�õ Âð� (�.´¨� üóø� Â��Â� ø¢ üõø¢ ¤¢ �ûñ�õ ¢�Àã� ,ö�ÆØþ ý�õ¢ ¤¢ (¢?´ª�¢ Ý�û��¡ (ö�³õ��) Âê�� ñ�Ü½õ ×þ ¢¤�õ ��Àî ¤¢ (59

CH3COONa 0/2mol/L + HCl 0/2mol/L (� CH3COONa 0/2mol/L + NaOH 0/1mol/L (Óó�
CH3COONa 0/2mol/L + NaOH 0/1mol/L (¢ CH3COONa 0/2mol/L + HCl 0/1mol/L (�:�õ¢ Çþ��ê� �� �î ´¨� Û�ó¢ ßþ� �� �õ¢ �� Ç�î�ø ´äÂ¨ Çþ��ê� (60.À��þüõ Çþ��ê� üê�î ý�Â÷� �� ý�û¢¤�¡Â� ö���õ (� .À��þüõ Çû�î Ç�î�ø ý¥�¨ñ�ãê ý�Â÷� (Óó�.¢�ªüõ �µÆØª ��óø� ¢��õ ¤¢ ¢���õ ý�ûÀ÷��� (¢ .¢�ªüõ Ýû�Âê Âµ÷�¨� ¢¤�¡Â� °¨��õ ´ú� (�


