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Õ� ����
�õÀÖõ¤¢ ý¢Â�¤�î ø ý�ì ¤� �Æ� ý¤�� �� ø ù¢� � � � ó� ÷� Ýúõ ý�û �¡�ª ¥� Û�Æ÷�ÂÔ þ¢ ��¢�ãõüÞÜä ý�û ùÀþÀ� Û�Ü½� ø Ó�¬�� ¤¢ ý¢�þ¥ ´�Þû� ø ´¨� ü¨À�úõ ��Üä °Üì ø ü®�þ¤,ü¨��ª ´Æþ¥ ,¢�Êµì� ,üÞ�ª ,×þ��ê À�÷�õ ü��û �µª¤ ¤¢ Û�Æ÷�ÂÔþ¢ ��¢�ãõ ¢Â�¤�î .¢¤�¢.Àþ¢ �¤ ö� �¤øÂ® ø ¢��ø ö��� üõ ø ù¢�� ö�þ�Þ÷ �f õ�î ü¨��ª ß�õ¥Û�Æ÷�Âçþ¢ ��¢�ãõ ö� ¶��±õ �ÜÞ� ¥� ø ù¢�Þ÷ ý¤��Æ� ý�úµêÂÈ�� ��ó�÷� �µªÁð öÂì üÏý�û ýÂ¨ �� �úþÂ¨ ¶��±õ .´¨� ��ó�÷� âþÀ� ý�û ùÀþ� ¥� ý¤��Æ� â±�õ ¢�¡ ���÷ �� �î ´¨�¶��±õ ¥� ý¤��Æ� ý�Â� ý��ó�÷� ý�ú��±�� ø �µê�þ Ûõ�Ø� Â�¡� ý�û ùÀ¨ ¤¢ ¢�¡ ü÷��� �þ ø �þ¤�ê�þÂÑ÷ ø ý��ó�÷� ��þÂÑ÷ ´½� �î ùÀª ���¤� §��� ø �õ�ð â��� Û·õ ��¢�ãõ ¤¢ â���� ø �úþÂ¨.¢Â� ¤�Ø� �¤ �ú÷� ö��� üõ Ù±ó ñ�ÂÚµ÷���Æ� ø ù¢� � §� ÷�b õ �b õ� î â �� � ��úÔ õ � � ´Æþ� � üõ ,Û�Æ ÷�Â Ô þ¢ ��¢� ã õ ùbÀ � ÷��¡�¤ ö�ð�÷�ð ý�û ñ�ÂÚµ÷� À÷��µ� ø ù¢�� ��ª� üõ�Þä ü®�þ¤ �� ,À÷�À� �¤ ñ�ÂÚµ÷� ø Û�Æ÷�ÂÔþ¢�î ü®�þ¤ ý�úªø¤ ö¢Â� ¤�Ø� ¢¤��õ ü¡Â� ¤¢ ßþ� ¢��ø �� ,Àþ�Þ÷ Û� �ø�Ôµõ ý�û ©øÂ�.¢Âî Àû��¡ ×Þî Û��Æõ Û� ¤¢ ��÷ ´¨� ��Â¹� Û¬��ö��� ý�Â� �î ¢Â� ¤�Ø� .�1676 ¤¢ �µ�÷ °þ� ¤�� ß�µÆ¿÷ �¤ Û�Æ÷�ÂÔþ¢ ��¢�ãõ ��Î¬�.´ê¤ üõ ¤�Ø� ý¢Àä ´���� ø y ø x Âþ¢�Öõ ø dy ø dx ý�û Û�Æ÷�ÂÔþ¢ ß�� Í��ø ¤�� Û�Æ÷�ÂÔþ¢ ��¢�ãõ' ø "üó�Þãõ Û�Æ÷�ÂÔþ¢ ��¢�ãõ' á�÷ ø¢ Ûõ�ª Û�Æ÷�ÂÔþ¢ ��¢�ãõ�µÆ��ø Â�çµõ ×þ ø ÛÖµÆõ Â�çµõ ×þ ý�¤�¢ üó�Þãõ Û�Æ÷�ÂÔþ¢ ��¢�ãõ .´¨� "ü��� ��ÖµÈõùÀþÀ� ü��� Û�Æ÷�ÂÔþ¢ ��¢�ãõ �Ø�ó�� ¤¢ À��î üõ Ó�¬�� �¤ ýÀã� ×� ý�û ùÀþÀ� ø ´¨�À�� ¤�î Û¬�� �� ù¢�Þ÷ ý¤ø� âÞ� ¤�µª�÷ ßþ� ¤¢ �»÷� .À�þ�Þ÷ üõ Û�Ü½� �¤ ýÀã� À�� ý�û�ú�� �÷ �¤ °ó�Îõ �î ´¨� ü®�þ¤ ø ×þ��ê ö�À�ÞÈ÷�¢ �ó�¨À¬ À�� ¤�î Û¬�� ø ¢�¡ �ó�¨.À÷� ù¢Â� ¤�Ø� �f Þä �ØÜ� �µ¡�õ� ¢Â¹õ.´¨� ÛÊê ù¢ Ûõ�ª ��µî ßþ�ÛÊê ¤¢ ø ù¢�Þ÷ ÓþÂã� �¤ ö� ý� ��ª�� Ý�û�Ôõ ø Û�Æ÷�ÂÔþ¢ ��¢�ãõ ´Æ¿÷ ÛÊê ¤¢¤�Âì ¶½� ¢¤�õ ö�ð�÷�ð ý�úªøÂ� �¤ ñø� �b ±�Âõ Û�Æ÷�ÂÔþ¢ ��¢�ãõ ¥� üÔÜµ¿õ á��÷� Û� �ø¢ù¢ÂµÆð Ó�Ï �î ¢¤�¢ �ø¢ �±�Âõ Û�Æ÷�ÂÔþ¢ ��¢�ãõ Û� �� «�Êµ¡� ��¨ ÛÊê .Ý�û¢ üõ¤�Ø� �ú÷� ¥� «�¡ üä��÷� Û� ý�Â� ©ø¤ À�� ø ù¢�� �¤�¢ ñø� �±�Âõ ��¢�ãõ �� ´±ÆÆ÷ ýÂ�¤¢ ùÀª �µÔð ý�úªø¤ �� �î Ý��î üõ ö��� �¤ ��¢�ãõ ¥� ü��û¢Â�¤�î �¤�ú� ÛÊê ¤¢ .ÝþÂ�ð üõ



�ÜÞ¹�õ �û ýÂ¨ ø �û �ó�±÷¢ ù¤��¤¢ ¶½� �� ÝÈª ø Ý¹�� ÛÊê ¤¢ .À�Ü�Ü½� Û��ì ñø� ÛÊê �¨�� ö��� üõ ýÂ�Úó�ÂÚµ÷� öøÀ� ö��� üõ �÷�Ú� �î ¢�¢ Ý�û��¡ ¼�®�� ø Ýþ¥�¢Â� üõ �þ¤�ê ýÂ¨Û� §��� À�Þ�¤Àì ©ø¤ �� �¤ ü��¢�ãõ ÝµÔû ÛÊê ¤¢ .´¡�¢Â� ��¢�ãõ ¥� ý¤��Æ� Û�Û�Ü½� �¤ ��¢�ãõ ¥� üã�¨ø Ó�Ï À÷��� üõ «�¡ ö�À�»÷ üÎþ�Âª ´½� �î ¢�Þ÷ Ý�û��¡ÛÊê ø ¢Âî Ýû��¡ ¼þÂÈ� ø ÓþÂã� ÝµÈû ÛÊê ¤¢ �¤ Û�Æ÷�ÂÔþ¢ ��¢�ãõ ù�Úµ¨¢ .Àþ�Þ÷��¢�ãõ å�Â¨ �� Ýû¢ ÛÊê ¤¢ .Ý�û¢ üõ «�Êµ¡� ��Üä ¥� ü��úó�·õ ö��� �� �f¢À¹õ �¤ Ýú÷.´ê¤ Ý�û��¡ ü��� Û�Æ÷�ÂÔþ¢�fÊ¿ª ��÷ ü��Â��ç� À��Âû ´¨� °ó�è ùÀª �µêÂþÁ� °��Â� Õ��Îõ ��µî ��þ�µ½õ °��Â�ø Ýúõ �û ©ø¤ ,À�ª�� Õ�ì¢ ��÷ ø Ýúõ �û ��±�� �Ø÷� ¥� Ç�� §¤¢ ßþ� ¤¢ .�� ù¢�Þ÷ ñ�Þä�ö��� ¥� ø ù¢Âî Âî£ �¤ ¥��÷ ¢¤�õ Ý�û�Ôõ ùbÀÞä �î ù¢�� ö� Â� üã¨ ñ�� Âû �� üóø À�µÆû ÂÑ÷ÀõÂû ¤¢ °ó�Îõ Âµú� ñ�Öµ÷� ý�Â� .Ýþ�Þ÷ ���µ�� ý��ó�÷� ùbÀ�»�� ý�û ��±�� ø ý���ª�� °ó�Îõ´þ�Ö� §¤¢ °ó�Îõ í¤¢ ¤¢ �¤ ¢�¡ �ú÷� Û� �� �¹È÷�¢ �� ùÀþ¢Âð Âî£ ý¢Àãµõ ü���þÂÞ� Ç¿�,ö� öøÀ� ø ßþÂÞ� ü�ãþ ü®�þ¤ �Âþ¥ Ý�û¢ üõ ´�Þû� üÜ�¡ ���þÂÞ� �� �î �µ±ó� ø Àþ�Þ÷.´êÂð Àû��¿÷ �Âê ü��¿� �¤ ßµõ ùÀ�÷��¡ý¥�Æó�õÂê ¤¢ ý�ì ý¤��ê� �Â ÷ �î ´¨� ùÀª ²þ� � "×�
ü ¤̈� ê' ¤�� ê� �Â ÷ � � Â®�� ßµõßþ� Âî£ �� ùÀ�÷��¡ ø ´Æ�÷ ü�µõ ø üØ��Ø� ���Øª� ¥� üó�¡ ¤�µª�÷ �fÞÜÆõ .´¨� ü®�þ¤.¢�Þ÷ À�û��¡ Â¿Ôµõ ø ¥�Âê�Â¨ �¤ �õ ,���Øª�×þ ´�ãÞ� ��Â��ç� ,��Æ�� ¯�Ö¨ ö�� ý¤��Æ� ý�û ùÀþÀ� À÷��� üõ Û�Æ÷�ÂÔþ¢ ��¢�ãõüþ�û ùÀþÀ� ��Þ� üÜî ¤�Î� ø ñøÀ÷�� ×þ ´îÂ� �þ ø üØþÂµØó� �¤��Àõ ø ö�þÂ� ©¤�ª , ¤�ÈîÛ�Æ÷�ÂÔþ¢ �ó¢�ãõ ×þ ü®�þ¤ ¤¢ .Àþ�Þ÷ Ó�¬�� �¤ À÷� É¿Èõ ý¢Àä ��Â��ç� Û��ì �îüõ ÛÖµÆõ ø â��� ý�ûÂ�çµõ ø "É¿Èõ�÷' â��� ×þ ��ÖµÈõ Ûõ�ª �î ý� �ó¢�ãõ ¥� ´Æ�¤�±ä´Æþ¥ ø üÞ�ª ø ×þ��ê ¤¢ �þ�� ß�÷��ì ¥� üÜ�¡ .´¨� üã��� ß��� ßµê�þ ��¢�ãõ éÀû .Àª��.¢Âî ýÀ�±ó�õÂê ��¢�ãõ Í¨�� ö��� üõ �¤ ¢�Êµì� ø ü¨��ª2 �úþÂ¨ �ÆÜ� 2 ��Üä ¤¢ ¢Â�¤�î �ÆÜ� 3 �ø¢ �±�Âõ �ÆÜ� 3 ñø� �±�Âõ �ÆÜ� 1 ß�µÆ¿÷�ÆÜ� 1 ù�Úµ¨¢ �ÆÜ� 2 §��� �ÆÜ�ü�ÂÊ÷ ¤�³û�ª
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���¤À�õ ´¨Âúê
7 ��õÀÖõ 17 . . . . . . . . . . . . . . . . . . ?´Æ�� Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ 1.18 . . Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ ×þ ö¢�� üÎ¡ ø ��¤¢ ,�±�Âõ 1.1.19 . . . . . . . . . . . . . . Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ ���� 2.1.111 . . . . . . . . . . . . ý¥Âõ Âþ¢�Öõ ø ��óø� Âþ¢�Öõ 3.1.113 . . . . . . . . . . . . . . . . . . . . . . ���� ý�û ü�½�õ 2.114 . . . . . . . ü�½�õ �µ¨¢ ×þ Â� Àõ�ãµõ ý�ûÂ�Æõ 1.2.116 . . . . . . . . . . . . . . ü�½�õ �µ¨¢ ×þ ©�� 2.2.119 ñø� �b ±�Âõ ��¢�ãõ 219 . . . . . . . . . . . . . . . . . . . . . . ÂþÁ� ×�ØÔ� �b ó¢�ãõ 1.222 . . . . . . . . . . . . . . . . . . (Å÷�¹µõ) ßÚÞû ��¢�ãõ 2.225 . . . . . . . . . . . . . . . . . . . . . . . . �ìÂÔµõ ��þÀ±� 3.229 . . . . . . . . . . . . . . Ûõ�î ñø� �±�Âõ Û�Æ÷�ÂÔþ¢ ��¢�ãõ 4.232 . . . . . . . . . . . . . . . . . . ¥�Æó�ÂÚµ÷� Ûõ�ä 1.4.237 . . . . . . . . . . . . . . . ¥�¨ Û�Æ÷�ÂÔþ¢ Ûõ�ä 2.4.21



���¤À�õ ´¨Âúê 239 . . . . . . . . . . . . . . . ñø� �b ±�Âõ üÎ¡ Û�Æ÷�ÂÔþ¢ �ó¢�ãõ 5.239 . . . . . . . . . . . . ¥�Æó�ÂÚµ÷� Ûõ�ä ©øÂ� Û� 1.5.240 . . . . . . . . . . . . . . Âµõ�¤�� Â��ç� ©øÂ� Û� 2.5.242 . . . . . . . . . . . . . . . . . . . . . . . . . üó�÷Â� �b ó¢�ãõ 6.244 . . . . . . . . . . . . . . . . . . . . . . . . ü��Øþ¤ �b ó¢�ãõ 7.245 . . . . . . . . . . . . . . . . . . . . Â���� ���¤¢ ��¢�ãõ 8.245 . . . . . . . . . . . . . . . . . . ø¢ ��¤¢ �b ó¢�ãõ 1.8.246 . . . . . . . . . . Âµõ�¤�� ö¢Âî ¢¤�ø �� �ó¢�ãõ Û� 2.8.247 . . . . . . . . . . . . . . . øÂÜî ø Ä÷�Âð� �ó¢�ãõ 3.8.253 Â���� ø �ø¢ �±�Âõ üÎ¡ ��¢�ãõ 354 . . . . . . . . . . . . . . . . . . . . . . �±�Âõ Çû�î ©ø¤ 1.354 . . . . . . . . . . . . . . . . . . . y Àì�ê �b ó¢�ãõ 1.1.354 . . . . . . . . . . . . . . . . . . . x Àì�ê �b ó¢�ãõ 2.1.355 . . . . . . . . . . . . . . . . . . . . . . . . . ßÚÞû �b ó¢�ãõ 2.357 . . . . ¢���õ ���� ¥� ù¢�Ôµ¨� �� �ø¢ ���� ßµê�þ 1.2.359 . . . . . . . . . . . ´��� °þ�Â® �� ßÚÞû �b ó¢�ãõ 2.2.361 . . . . . . . . . . . . . . . . ßÚÞû ÂÜþø� �b ó¢�ãõ 3.2.363 . . . . . . . . . . ß�ãõ�÷ °��Â® ©ø¤ ø ßÚÞûÂ�è ��¢�ãõ 3.364 . . . . . . . . . r(x) = f(x) ý��ÜÞ� À�� ´ó�� 1.3.365 . . . . . . . . . . . . . r(x) = eλ0x ü��Þ÷ ´ó�� 2.3.366 . . . . . . . . . . r(x) = f(x)eλ0x ü±�îÂ� ´ó�� 3.3.366 . . . . . . . . . . . . . . ´¨� ü��·Ü·õ r(x) â��� 4.3.368 . . . . . . . . . . . . . . . . . . . . . �ûÂµõ�¤�� Â��ç� ©ø¤ 4.3



3 ���¤À�õ ´¨Âúê70 . . . . . . . . ´��� °þ�Â® �� ��¢�ãõ ¤¢ ÕµÈõ ÂÚÜÞä ©ø¤ 5.375 . . . . . . . . . . . «�¡ ���� ¤¢ ��� °��Âõ ��¢�ãõ Û� 6.375 . . . . . . . . . . . . . . . . �±�Âõ Çû�î ©ø¤ 1.6.375 . . . . . . . . . . . . . . . n �b ±�Âõ üÎ¡ �b ó¢�ãõ 2.6.376 . . . . ´��� °þ�Â® �� n �b ±�Âõ ßÚÞû üÎ¡ �b ó¢�ãõ 3.6.377 . . . . ß�ãõ�÷ °þ�Â® ©ø¤ ø n �b ±�Âõ üÎ¡ �b ó¢�ãõ 4.6.379 . . . . . . . . . . . . . . . . n �b ±�Âõ ÂÜþø� �b ó¢�ãõ 5.6.381 . . . . n �b ±�Âõ üÎ¡ ��¢�ãõ ¤¢ Âµõ�¤�� Â��ç� ©ø¤ 6.6.387 ��Üä ¥� ü��úó�·õ 488 . . . . . . . . . . . . . . . . . . . . . . . üØþÂµØó� ��¤�Àõ 1.489 . . . . . . . . . . . . . . . . . . . . RLC ¤�Àõ 1.1.490 . . . . . . . . . . . . . . . . . . . . . RL ¤�Àõ 2.1.491 . . . . . . . . . . . . . . . . . . . . . RC ¤�Àõ 3.1.493 . . . . . . . . . . . . . . . . . . . . . . . . . . . ×�õ��þ¢ 2.494 . . . . . . . . . . . . . . . . . . . ��Æ�� ¯�Ö¨ 1.2.496 . . . . . . . . . . . . . . . . . . . ù¤��û�õ ���Â� 2.2.497 . . . . . . . . . . . . . . . . . . . ý�Â÷� ø ¤�î 3.2.4100 . . . . . . . . . . . . . . . . . . . . . . . ©�ã�¤� ø ö�¨�÷ 3.4100 . . . . . . . . . . . . . . . . ù¢�¨ ü÷�¨�÷ ´îÂ� 1.3.4103 . . . . . . . . . . . . . . . . . . . �Â�õ ��÷�¨�÷ 2.3.4108 . . . . . . . . . . . . . . . . . . . Ù÷ø� ´îÂ� 3.3.4110 . . . . . . . . . . . . . . . . . . . . . . . . . ÂÚþ¢ Û��Æõ 4.4110 . . . . . . . . . . . . . . . . . . . ö��þø� Â�¹÷¥ 1.4.4112 . . . . . . . . . . . . . . . . . . . . . ��µî��þ¢�¤ 2.4.4114 . . . . . . . . . . . . . . . . . . °�Öã� ü�½�õ 3.4.4



���¤À�õ ´¨Âúê 4117 . . . . . . . . . . . . . . . . . . üÞú¨ §�Øã÷� 4.4.4123 �û ýÂ¨ ×ÞØ� ��¢�ãõ Û� 5123 . . . . . . . . . . . . . . . . . . . . ýÂ¨ ø �ó�±÷¢ ý¤ø�¢�þ 1.5124 . . . . . . . . . . . . . . ü¨À�û ø ü��Æ� �b ó�±÷¢ 1.1.5124 . . . . . . . . . . . . . . . . . . üµÈð¥�� �b ó�±÷¢ 2.1.5125 . . . . . . . . . . . . . . . . ü��ÂÚÞû ø �û ýÂ¨ 3.1.5126 . . . . . . . . . . . . . . . . . . . ü¨À�û ýÂ¨ 4.1.5126 . . . . . . . . . . . . . . . ü��ÂÚÞû ý�û ö�õ¥� 5.1.5129 . . . . . . . . . . . . . . . . . . . . . . . . . . ü÷��� ýÂ¨ 2.5130 . . . . . . . . . . . . . . . . . . . . ¤�Ü�� ÍÆ� 1.2.5132 . . . . . . . . . . . . ü÷��� ý�úþÂ¨ ýø¤ ñ�Þä� 2.2.5135 . . . . . . . . . . . . . . . . . . . ñø� �±�Âõ üÎ¡ ��¢�ãõ 3.5139 . . . . . . . . . . . . . . . . . . . �ø¢ �±�Âõ üÎ¡ ��¢�ãõ 4.5145 . . . . . . §����øÂê ýÂ¨ ø ÝÑ�õ ý¢�äÂ�è ¯�Ö÷ 1.4.5155 . . . . �ø¢ �±�Âõ �b ó¢�ãõ ×þ ¤¢ ∞ �bÎÖ÷ á�÷ ß��ã� 2.4.5157 . . . . . . . . . . . . §ø�ð ü¨À�û ë�ê �b ó¢�ãõ 3.4.5159 . . . . . . . . . . . . . . . . . . . . . . . . «�¡ ��¢�ãõ 5.5160 . . . . . . . . . . . . . . . . . . . ¤À÷�Äó �b ó¢�ãõ 1.5.5163 . . . . . . . . . . . . . . . . . . . . ÛÆ� �b ó¢�ãõ 2.5.5164 . . . . . . . . . . . . . . . . . . . ýÂþ� �b ó¢�ãõ 3.5.5167 . . . . . . . . . . . . . . . . . . ÓÈ�±� �b ó¢�ãõ 4.5.5169 . . . . . . . . . . . . . . . . . . ´�õÂû �b ó¢�ãõ 5.5.5171 . . . . . . . . . . . . . . . . . . . . Âð� �b ó¢�ãõ 6.5.5177 �þ¤�ê ý�û ýÂ¨ 6



5 ���¤À�õ ´¨Âúê178 . . . . . . . . . . . . . . . . . . . . . . üÖ�Ö� �þ¤�ê ýÂ¨ 1.6179 . . . . . . . . . . . . . . . . . . . . . . ÓþÂã� 1.1.6188 . . . . . . . . . . . . . . . . ��õ�¢ Ý�÷ ý�û ÍÆ� 2.1.6190 . . . . . . . . . . . . . �þ¤�ê ýÂ¨ ¢��ø Íþ�Âª 3.1.6197 §��� ��þÀ±� 7197 . . . . . . . . . . . . . . . . . . . . . . . . . ��óø� Óþ¤�ã� 1.7198 . . . . . . . . . . . . . . . . . . ý¥�¹õ ñ�ÂÚµ÷� 1.1.7199 . . . . . . . . . . . . . . . . . . . . . �õ�ð â��� 2.1.7200 . . . . . . . . . . . . ��Â® â��� ø Àþ�¨ ý�û
 â��� 3.1.7202 . . . . . . . . . . . . . . §��� ÛþÀ±� �þ ÂÚÜÞä 4.1.7205 . . . . . . . . . . . . . . . . . . . . . ÓÜµ¿õ â���� §��� 2.7208 . . . . . . . . . . . . . . . . . . . ñ�Öµ÷� «��¡ 1.2.7213 . . . . . . . . . . . . . . . �ø��µõ â���� §��� 2.2.7216 . . . . . . . . . . . . . . §��� §�Øãõ ÛþÀ±� 3.2.7219 . . . . . . . . . . . â��� ��ÖµÈõ ¥� §��� ÛþÀ±� 4.2.7222 . . . . . . . §��� ÛþÀ±� �b Ü�¨�� ��óø� Âþ¢�Öõ �� ��¢�ãõ Û� 3.7227 . . . . . . . . . . . . . . . . . . . . . . Ç»�� 1.3.7230 . . . . . . . . . . . . . . . . . . ñ�ÂÚµ÷� §��� 2.3.7232 . . . . . . . . . . . §��� ÛþÀ±� ñ�ÂÚµ÷� ø ÕµÈõ 3.3.7234 . . . . . . . . . . . . . . . . . . üó�ÂÚµ÷� �b ó¢�ãõ 4.3.7236 . . . . . . . . . . �µ¨����÷ ø ÂÈ�� â���� �� ��¢�ãõ 5.3.7237 . . . . . . . . . . . . . ÂÚþ¢ ��¢�ãõ Û� ©ø¤ 6.3.7247 üÜ�Æ÷�ÂÔþ¢ ��¢�ãõ ù�Úµ¨¢ 8250 . . . . . . . . ´��� °þ�Â® �� ßÚÞû ñø� �±�Âõ üÎ¡ ù�Úµ¨¢ 1.8250 . . . . . . . . . . . . . . . . . . . üêÁ� ©ø¤ 1.1.8252 . . . . . . . . . . . . . . . . . . . ü��Þ÷ ©ø¤ 2.1.8



1 ÛÊê
��õÀÖõ��÷ Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ ×þ ,´¨�ûÂ�çµõ ø ¢�Àä� ö��õ ý��Î��¤ �î üó�Þãõ �b ó¢�ãõ ×þ À�÷�õ�¤�Ê� Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ ×þ üÜî ÛØª .Àª�� üõ Ç��ÖµÈõ ø â��� ×þ ö��õ ý� �Î��¤

f(x, y, y0, y00, � � � , y(n)) = 0 (1)¤¢ �î ö��»Þû .À�µÆû x°Æ� Â� ö� ü���� ��ÖµÈõ . . . ø y00 ø y0 ø x ¥� üã��� y �î ´¨��b ó¢�ãõ ¤¢ ,À�î ëÀ¬ �ó¢�ãõ ¤¢ �î Ý�µÆû �ó¢�ãõ �bÈþ¤ ��÷ �� "ý¢Àä' ñ�±÷À� üó�Þãõ �b ó¢�ãõ,��¢�ãõ á�÷ ßþ� ¤¢ ßþ�Â���� .À�î ëÀ¬ �ó¢�ãõ ¤¢ �î Ý�µÆû "üã���' ñ�±÷À� ��÷ Û�Æ÷�ÂÔþ¢�ó¢�ãõ ���� �¤ y ßþ� �î À�î ëÀ¬ Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ ¤¢ �î Àª�� üõ y À�÷�õ üã��� ßµê�þ Ýúõ�� ,¢¤�À÷ ¢��ø üÜ�Æ÷�ÂÔþ¢ ��¢�ãõ ��Þ� Û� ý�Â� üÜî ©ø¤ ×þ �î �¹÷� ¥� .Ý�õ�÷ Û�Æ÷�ÂÔþ¢.Ýþ¥�¢Â� üõ Û��Æõ Û� �� ýÀã� ñ�Êê ¤¢ �ú÷� ö�ð�÷�ð á��÷� ø ÓÜµ¿õ ��¢�ãõ ü¨¤Â�.¢�� Àû��¡ üÜ±ì ý�úªø¤ ¥� ü±�îÂ� ��÷ �úªø¤ ü¡Â� ßþ� Â� ùø�ä?´Æ�� Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ 1.1Àª�� (...,��¨ ,�ø¢ ,ñø� ÕµÈõ ¥� Ýä�) y â��� ×þ ��ÖµÈõ ¥� üØþ Ûì�À� Ûõ�ª �î �ó¢�ãõ Âû�f ·õ ,Ý�õ�÷ Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ �¤
y0 + 2y = 4x+ 1

y � y00 + 2x = 4y0 + 3ÕµÈõ �¤�±ä Ûõ�ª Àþ�� �fÞµ� Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ ßþ�Â���� .À÷�ª üõ ��Æ½õ Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ ø¢
y0 = dy

dx �î À�ª�� �µª�¢ ÂÏ�¿� .Àþ� ��Æ½� Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ �� Àª�� üÜ�Æ÷�ÂÔþ¢ �¤�±ä �þß��»Þû .À�µÆû ���n ÕµÈõ y(n) = dny
dxn ø . . . ø �ø¢ ÕµÈõ y00 = d2y

dx2 ,ñø� ÕµÈõ7



��õÀÖõ .1 ÛÊê 8�� ø �ø¢ ÕµÈõ ý�¹� ÿ ¥� ø ñø� ÕµÈõ ý�Â� ẏ ¢�Þ÷ ¥� - ö�÷�ÀØþ��ê À�÷�õ - ´¨� ßØÞõ�Â÷� ,Àª�� �µª�¢ ÛÖµÆõ Â�çµõ ×þ �ú�� Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ ×þ Âð� .¢�ª ù¢�Ôµ¨� °��Â� ß�Þû�b ó¢�ãõ À�÷�õ À�õ�÷ üó�Þãõ Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ×þ
(
dy

dx
)3 + 4xd2y

dx2 � 2y dy
dx

= 2xy � 3�b ó¢�ãõ �¤ ´¨� ÛÖµÆõ Â�çµõ À�� �� (∂y ø ∂x ÛØª ��) ü��� ��ÖµÈõ ý�¤�¢ �î ý��ó¢�ãõ ø�b ó¢�ãõ À�÷�õ ,À�õ�÷ ü��� Û�Æ÷�ÂÔþ¢
∂x

∂y
= x� 2y ∂x

∂zÛÖµÆõ Â�çµõ x �î Àû��¡ (1) ÛØª �� üó�Þãõ Û�Æ÷�ÂÔþ¢ ��¢�ãõ ýø¤ ¶½� ,Àã� �� �¹�þ� ¥�.Ý��î üõ ùÀ�Æ� y ßµª�÷ �� �ú�� y(x) ý�¹� ø ù¢�� â��� Â�çµõ y(x) øÛ�Æ÷�ÂÔþ¢ �b ó¢�ãõ ×þ ö¢�� üÎ¡ ø ��¤¢ ,�±�Âõ 1.1.1ßþÂµð¤�� .�ó¢�ãõ ¤¢ ùÀª Âû�Ò ÕµÈõ ßþÂµð¤�� �b ±�Âõ ¥� ´Æ�¤�±ä Û�Æ÷�ÂÔþ¢ �ó¢�ãõ ×þ �b ±�Âõ�b ó¢�ãõ ö¢�� üÎ¡ ø À�õ�÷ Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ �b�¤¢ �¤ Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ ×þ �b ±�Âõ ý�Â� ö����¤�Ê� �ó¢�ãõ �î ´¨��ãõ ßþ� �� Û�Æ÷�ÂÔþ¢
fn
dny

dxn + fn�1 dn�1y
dxn�1 + � � � + f1 dydx + f0y = gö��� ¥� ö� ��ÖµÈõ ��Þ� �î ý��ó¢�ãõ Âû �fÞÜÆõ ø À�µÆû x ¥� üã���� g ø �ûfi ö� ¤¢ �î Àª��.´¨� üÎ¡ ,À�ª�� ×þ:À���Þ÷ �Ñ��õ �¤ Âþ¥ Û�Æ÷�ÂÔþ¢ ��¢�ãõ ö¢�� üÎ¡ ø ��¤¢ ,�±�Âõ 1.1 ñ�·õ.üÎ¡ ø 1 ��¤¢ ,3 �±�Âõ y000 � 6xy0 = 2� 3ex(2 ö��� ý�¤�¢ ÕµÈõ) üÎ¡Â�è ø 2 ��¤¢ ,1 �±�Âõ y + 9x(y0)2 = ex � 5üÎ¡ ø 1 ��¤¢ ,2 �±�Âõ x2 d2y

dx2 � 2xdy
dx

� (sinx)y = 0üÎ¡Â�è ø 1 ��¤¢ ,2 �±�Âõ y00y � 2x+ y0 = exüÎ¡Â�è ø 3 ��¤¢ ,1 �±�Âõ 3t(dy
dt

)3 + 4(sint)y4 � 2 = 0üÎ¡Â�è ø ¢¤�À÷ ��¤¢ ,3 �±�Âõ t2 d3y
dt3 � sint

dy

dt
� cos(ty) = 0´¨� üÎ¡Â�è ø 7 ��¤¢ ,1 �±�Âõ 5xẏ � 4(ẏ)7y = x



9 ?´Æ�� Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ .1.1Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ ���� 2.1.1�b ó¢�ãõ ���� �¤ À�î üõ ëÀ¬ Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ ×þ ¤¢ Ç��ÖµÈõ �� �î ü®øÂÔõ â���ýÂ�ÚÖµÈõ¢�� ÛÞä À�÷�õ �î ´¨� ß��� �ø¢ �¤�±ä Â�±ã� .Ý���ð �ó¢�ãõ ñ�ÂÚµ÷�×þ �þ Û�Æ÷�ÂÔþ¢â��� �î Àþ¢ ö��� üõ .¢�ª üõ Ýµ¡ ýÂ�Úó�ÂÚµ÷� ÛÞä á�÷ ×þ �� �ó¢�ãõ Û¬�� ��÷ �¹�þ� ¤¢.¢�ª üõ ��Æ½õ y0 � 2x = 0 Û�Æ÷�ÂÔþ¢ �ó¢�ãõ ý�Â� ü���� y = x2 + 3.´¨� y0 + y2 = 0 Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ ý�Â� ü���� y =
1
x
�î À��î ü¨¤Â� 2.1 ñ�·õý¤�ÁÚþ�� �� ø y0 =

�1
x2 Ýþ¤�¢ y ¥� ýÂ�ð ÕµÈõ �� .Û�

y0 + y2 =
�1
x2 +

1
x2 = 0�b ó¢�ãõ ���� Àª�±÷ �bÀ±õ Ûõ�ª �î ý�ù¥�� Âû ¤¢ y =
1
x
ßþ�Â���� .´¨� ¤�ÂìÂ� x 6= 0 Âû ý�Â�.¢�� Àû��¡ Û�Æ÷�ÂÔþ¢Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ ý�Â� ü��ú���� y2 = e�3x ø y1 = e�2x �î À��î ü¨¤Â� 3.1 ñ�·õ.À�µÆû y00 + 5y0 + 6y = 0¤¢ ý¤�ÁÚþ�� �� �î y00 = 4e�2x ø y0 = �2e�2x Ýþ¤�¢ y1 ¥� ýÂ�ð ÕµÈõ �� .Û�:Àþ� üõ ´¨À� ß��� �ó¢�ãõ

y00 + 5y0 + 6y = 4e�2x � 10e�2x + 6e�2x = 0�ó¢�ãõ ¤¢ ý¤�ÁÚþ�� �� ø y00 = 9e�3x ø y0 = �3e�3x Ý�Æþ�÷ üõ ��÷ y2 ý�Â�
y00 + 5y0 + 6y = 9e�3x � 15e�2x + 6e�3x = 0¤�îÁõ Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ ý�ú���� (�1,+1) �b Ü¬�ê ¤¢ y2 = e�3x ø y1 = e�2x Å�.¢�� À�û��¡ñ�·õ ¤¢ �»÷� .Ý�õ�÷ �ó¢�ãõ ÛÖµÆõ �b �óø� ý�û ���� �¤ y = e�3x ø y = e�2x ���� ø¢ø Àª�� ��óø� ���� À�� �þ ø¢ ý�¤�¢ ´¨� ßØÞõ Û�Æ÷�ÂÔþ¢ �ó¢�ãõ �î ´Æ÷� ¢�ª üõ ùÀþ¢ Û±ì,C2 ø C1 À�÷�õ üû��¿ó¢ ¢�Àä� ý�¥�� �î Àþ¢ ö��� üõ üµ��Â�

y1 = C1e�2x + C2e�2xÛõ�ª �î Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ ���� ßþ� .´¨� y00 +5y0 +6y = 0 Û�Æ÷�ÂÔþ¢ �ó¢�ãõ ���� ��÷
y = Ce2x +3x �f ·õ .Ý���ð Û�Æ÷�ÂÔþ¢ �ó¢�ãõ üõ�Þä ���� �¤ ´¨� ý¤��µ¡� ´��� À�� �þ ×þ



��õÀÖõ .1 ÛÊê 10Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ ý�Â� üõ�Þä ���� ×þ
dy

dx
� 2y = 3� 6xÂµõ�¤�� Ǒ�¥�� üõ�Þä ���� Âð� .À�î üõ ëÀ¬ ö� ¤¢ C ý¢Àä ´��� Âû ý�¥�� �Âþ¥ ,´¨�â��� �f ·õ .Ý���ð Û�Æ÷�ÂÔþ¢ �ó¢�ãõ ü¬�Ê¡ ���� ×þ �Â÷� ,Àª�� ��óø� ���� ×þ üÊ¿Èõ���� Å� ,À�î üõ ëÀ¬ y� (y0)2 = xy0 �b ó¢�ãõ ¤¢ C ù��¿ó¢ ´��� Âû ý�Â� y = Cx+C2Û�Æ÷�ÂÔþ¢ �ó¢�ãõ ßþ� ¤¢ C = �1 ý�Â� �ú�� y =

14Cx2 üêÂÏ ¥� .1¢�� Àû��¡ ö� üõ�Þä���� �î ´Ôð Àþ�� .´¨� �ó¢�ãõ ü¬�Ê¡ ���� ×þ y = �
14x2 ßþ�Â���� À�î üõ ëÀ¬:À��î ���� Âþ¥ ñ�·õ �� .Àþ� üõ ´¨À� ý�ùÄþø Íþ�Âª ´½� üõ�Þä ���� ¥� ü¬�Ê¡.y0 = 2x� 3 Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ Û� ´Æ��ÜÎõ 4.1 ñ�·õ

dy

dx
= 2x� 3 Ýþ¤�¢ �ó¢�ãõ ¤¢ ¤�ÀÖõ ßþ� ý¤�ÁÚþ�� �� ´¨� y0 = dy

dx �î ü��¹÷� ¥� .Û�â���� ø Z
dy =

Z
(2x� 3)dx+ C ß�êÂÏ ¥� ýÂ�Úó�ÂÚµ÷� �� dy = (2x� 3)dx �¹÷� ¥� øü�½�õ ¥� ý��µ¨¢ �î ù¢�� �ó¢�ãõ üõ�Þä ���� C ù��¿ó¢ ´��� Âû ý�Â� y = x2 � 3x + C�ó¢�ãõ ü¬�Ê¡ ý�û ���� ¥� üØþ y = x2 � 3x â��� C = 0 Âð� .´¨� Âþ¥ 1.1ÛØÈ� �û.¢�� Àû��¡

4.1 ñ�·õ ü�½�õ �µ¨¢ ¥� �Ìä À�� ÛØª 1.1 ÛØª�È�Þû üóø ¢�ª üõ ùÀ�õ�÷ ¼þÂ¬ ü���� ´¨� y = f(x) ÛØª �� �î �ó¢�ãõ ���� ¥� Çþ�Þ÷ ßþ� -1üõ ùÀ�õ�÷ ü�Þ® ���� �î À÷�ª Âû�Ò F (x; y; C) = 0 ÛØª ¤¢ ´¨� ßØÞõ ø ù¢�±÷ ¼þÂ¬ �ú���� ô�Þ�.¢Âî À�û��¡ ëÀ¬ �ó¢�ãõ ¤¢ ü�Þ® ýÂ�ÚÖµÈõ �� ø À÷�ª



11 ?´Æ�� Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ .1.1�ó¢�ãõ ü¬�Ê¡ ü���� ü�¤�±ã� ø ùÀõ��÷ ´¨À� �ó¢�ãõ ¢�¡ ¥� ,Û¬�� ���� �î ���� ü¡Â� ¤¢ý¢�äÂ�è ���� �Â÷� ,À�î üõ ëÀ¬ �ó¢�ãõ ¤¢ ø Àþ� ´¨À� üõ�Þä ���� ¥� C ¤�ÀÖõ º�û öøÀ�.Ý�õ�÷ �ó¢�ãõ ¢ÂÔ�õ ���� �þø ��óø� ���� ýø¤ Âµõ�¤�� ×þ ý�¤�¢ ñø� �±�Âõ Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ üõ�Þä ���� üÜî¤�Î�üõ�Þä ���� �¤�¬ ß�Þú� .´¨� ÛÖµÆõ ��óø� ���� ø¢ ýø¤ Âµõ�¤�� ø¢ ý�¤�¢ �ø¢ �±�Âõ�ûÂµõ�¤�� ¢�Àã� �î ´Ôð ö��� üõ ø ´¨� ÛÖµÆõ ��óø� ���� n ý�¤�¢ ,n �b ±�Âõ Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ.¢�¢ Ý�û��¡ ¼�®�� Àã� ñ�Êê ¤¢ �¤ �ú���� ñ�Öµ¨� ��úÔõ .´¨� Û�Æ÷�ÂÔþ¢ �ó¢�ãõ �b ±�Âõ Â��Â�ý¥Âõ Âþ¢�Öõ ø ��óø� Âþ¢�Öõ 3.1.1üÎþ�Âª ´½� �¤ �ó¢�ãõ ,ü¬�Ê¡ ���� ö¢¤ø� ´¨À� ø üõ�Þä ���� ¤¢ Âµõ�¤�� éÁ� ´ú�´þ�ú÷ ü� ý�¤�¢ �ó¢�ãõ �î À�î üõ ö��� �ó¢�ãõ üõ�Þä ���� ���� ÂµÈ�� ¤¢ .À��î üõ ö���ö���ã� �¤ ¯�Ö÷ ßþ� ¢¤Áð üõ ü¬�¡ �bÎÖ÷ ¥� ,���� ü�½�õ Âû ö�� ø ´¨� ü¬�Ê¡ �����î À�µÆû üÎþ�Âª ��óø� Âþ¢�Öõ .Ý��î üõ ö��� ý¥Âõ Âþ¢�Öõ ø ��óø� Âþ¢�Öõ ö���ä ´½� üÏøÂª:À�÷�õ ,À÷�ª üõ ö��� ñ�Ï ×þ ��
y(4) = 0 , y0(4) = 3 , y00(4) = �2:À�÷�õ ,À÷¢Âð üõ ö��� �ø�Ôµõ ý�û ñ�Ï ý�Â� �î À�þ�ð �¤ üÎþ�Âª ý¥Âõ Âþ¢�Öõ ø
y(4) = 6 , y(2) = �1 , y0(4) = 3:´¨� ùÀª ù¢�¢ ��óø� Âþ¢�Öõ �� Âþ¥ Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ À��î ­Âê

y00 � 2y0 � 3y = 0 ; y(0) = 1 , y0(0) = �5Àª�� üõ y(x) = Ae�x +Be3x �¤�Ê� ù��¿ó¢ ý�û B ø A ý�Â� �ó¢�ãõ ßþ� üõ�Þä ����Âþ¥ �¤�Ê� B ø A ö¢¤ø� ´¨À� ø üõ�Þä ���� ßþ� ¤¢ ùÀª ù¢�¢ �b �óø� Âþ¢�Öõ ö¢�¢ ¤�Âì �� �î
�

y(0) = 1 ) Ae0 +Be0 = 1,
y0(0) = �5 ) �Ae0 + 3Be0 = �5. )

�
A+B = 1,

�A+ 3B = �5. )
�

A = 2,
B = �1.×þ ü¬�Ê¡ ���� ßµê�þ �b ÜÿÆõ .¢�ª üõ Û¬�� y(x) = 2e�x � e3x ü¬�Ê¡ ����.¢¤�¢ ��÷ ��óø� ¤�ÀÖõ �b ÜÿÆõ×þ À�î ëÀ¬ ��óø� ¯Âª À�� �þ ×þ ¤¢ �î Û�Æ÷�ÂÔþ¢ �ó¢�ãõ



��õÀÖõ .1 ÛÊê 12.À��î Û� x(0) = 1 ��óø� ¤�ÀÖõ �� �¤ x0 = x(1� sin t) Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ 5.1 ñ�·õ
dx

dt
= x(1� sin t) :Û�

dx

x
= (1� sin t)dt

Z
dx

x
=

Z
(1� sin t)dt

lnx = t+ cos t+ C ; C = lnC1
x(t) = C1et+cos t.x(t) = e�1+t+cos t ¥� ´Æ�¤�±ä x(0) = 1 ý�¥�� ü¬�Ê¡ ���� ø:Ý�Æþ�÷ üõ y(x0) = y0 �b �óø� ¯Âª �� ∂f∂xdx+

∂g

∂y
dy = 0 Û� ý�Â� 6.1 ñ�·õ

Z x

x0 ∂f∂xdx+

Z y

y0 ∂g∂y dy = 0
f(x) � f(x0) + g(y) � g(y0) = 0

f(x) + g(y) = f(x0) � g(y0).¢�Þ÷ �À�� ö��� üõ Ý�ÖµÆõ ¤�Î� �¤ ü¬�Ê¡ ���� ,Û� ©ø¤ ßþ� ¤¢. 1.1ßþÂÞ�.Â�¡ �þ À�µÆû �Ï��Âõ Û�Æ÷�ÂÔþ¢ �ó¢�ãõ ���� Âþ¥ â���� �þ� �î À��î Õ�Ö½� (1
a) y = C1 sin x+ C2 cosx+ 1 ; y00 + y = 1
b) y = Ce2x ; y0 � 2y = 0
c) y2 = x2 +C ; yy0 = x

d) y = C cosh3x ; y00 + 9y = 0
e) y = 2+

C

x
; xy0 + y = 2

f) y2 = eCx ; xy0 = y ln y

g) y = x tan(lnx+ C) ; x2y0 � xy = x2 + y2
h) y = ln x+C ; xy0 = 1üÜ�Æ÷�ÂÔþ¢ �b ó¢�ãõ À�÷��� üõ �þ� .À��î ö��� (y0)2+y2 = 0 Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ ý�Â� ü���� (2?Àª�±÷ ���� ý�¤�¢ �î À�÷�� ñ�·õ



13 ���� ý�û ü�½�õ .2.1���� ý�û ü�½�õ 2.1,¢�Àä� ¥� ý¤�ÞÈ�� Âþ¢�Öõ ý�Â� �ó¢�ãõ ×þ üõ�Þä ���� �î Ý���þ üõ¤¢ Àª �µÔð �»÷� ¥�â��� ÛØª ¤¢ �î ,¤�ÞÈ�� ý�û ���� ßþ� .Àû¢ üõ ö�È÷ �¤ ý¢Àãµõ ü¬�Ê¡ ý�û ����üÔÜµ¿õ Âþ¢�Öõ ý¤�ÁÚþ�� �� �� ¢�ª üõ ¶ä�� ,À÷�ª üõ Âû�Ò C Âµõ�¤�� ù�ÂÞú� f(x, y, C) = 0ùbÀ�û¢ ö�È÷ f(x, y,C) = 0 ü�¤�±ã� ø ¢¢Âð Û¬�� ü¬�¡ ü�½�õ C ý�¹� üÖ�Ö� ¢�Àä� ¥��þ �û ü�½�õ �b µ¨¢ ��÷ �� �¤ ���� ü�½�õ ¢�Àã� ßþ� .´¨� �ó¢�ãõ ��Éµ¿õ ü�½�õ ü¬�¡ ¢�Àã�1.1ÛØª .¢Â�ð üõ ¢�¿� ñ�ÂÚµ÷� ý�û ü�½�õ ��÷ ��ìø� üû�ð �î Ý�¨��ª üõ �û ü�½�õ ùb¢��÷�¡ùÀª Û¬�� y = x2�3x+C üõ�Þä ���� ¥� �Þû �î Àû¢ üõ ö�È÷ �¤ �û ü�¿�õ ¥� ý� �µ¨¢���� ßþ� ø "¢�� Àû��¡ �û ü�½�õ ßþ� ¥� üØþ �ú�� ü¬�Ê¡ ���� Âû' �î ´¨� üúþÀ� .À÷�.´¨�µØþ ü���� ,��óø� ¤�ÀÖõ ´½� ü¬�Ê¡üÜ�Æ÷�ÂÔþ¢ �b ó¢�ãõ ö��� üõ f(x, y, C) = 0 ü�½�õ �µ¨¢ ¤¢ C éÁ� �� ÂÚþ¢ üêÂÏ ¥��b µ¨¢ Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ ö¢¤ø� ´¨À� ý�Â� .Àª�� ù¢��÷�¡ ßþ� ý�þ�ð ü��ú�� �� �î ¢¤ø� ´¨À�üõ ,�ó¢�ãõ ø¢ ßþ� ¤¢ C éÁ� ø d

dx
f(x, y, C) = 0 ÕµÈõ �b ±¨�½õ �� ,f(x, y, C) = 0ü�½�õ,Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ Âû' �î ´Ôð ß��� ö��� üõ .¢¤ø� ´¨À� �¤ �Ï��Âõ üÜ�Æ÷�ÂÔþ¢ �b ó¢�ãõ ö���."´¨� ü�½�õ �µ¨¢ ×þ �b ó¢�ãõ.Àþ¤ø� ´¨À� �¤ y = 4x2 + Cx ý�û ü�½�õ �µ¨¢ Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ 7.1 ñ�·õ

7.1 ñ�·õ ü�½�õ �µ¨¢ ÛØª 2.1 ÛØª



��õÀÖõ .1 ÛÊê 14:Ýþ¤�¢ �ó¢�ãõ ø¢ ß�� C éÁ� ø y0 = 8x+ C â��� ¥� ÕµÈõ �� .Û�
C = y0 � 8x ) y = 4x2 + (y0 � 8x)x =) xy0 � y = 4x2�µ¨¢ Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ ßµê�þ ý�Â� �Ø�þ� Â� üÜî .Àû¢ üõ ö�È÷ �¤ ü�½�õ �µ¨¢ ßþ� 2.1ÛØªø �ó¢�ãõ n+ 1 ù�Úµ¨¢ ö��� üõ ù¢��÷�¡ ¥� üó��µõ ÕµÈõ n �b ±¨�½õ �� ,Âµõ�¤�� n �� ü��û ü�½�õ.¢�Þ÷ éÁ� �ú÷� ß�� �¤ �ûÂµõ�¤�� ø ´ª�÷ ñ�ú¹õ Âµõ�¤�� n.´¨� r = C1 + C2 cos θ ÛØª �� ü±Îì ��Êµ¿õ ¤¢ ö�Úó¢ �µ¨¢ ×þ �b ó¢�ãõ 8.1 ñ�·õ.À�Æþ��� �¤ ü�½�õ �µ¨¢ ßþ� Û�Æ÷�ÂÔþ¢ �ó¢�ãõ:Ýþ¤ø� üõ ´¨À� ß��� �ûÂµõ�¤�� éÁ� ø θ �� ´±Æ÷ r ¥� ýÂ�ÚÖµÈõ ¤�� ø¢ �� .Û�

�
r0 = �C2 sin θ,
r00 = �C2 cos θ.

)
r0

r00 =
�C2 sin θ

�C2 cos θ
) r0 � r00 tan θ = 0

8.1 ñ�·õ ö�Úó¢ �µ¨¢ ÛØª 3.1 ÛØªü�½�õ �µ¨¢ ×þ Â� Àõ�ãµõ ý�ûÂ�Æõ 1.2.1,Ý��î ¢�Þä ü�½�õ ×þ f(x, y,C) = 0 ý�û ü�½�õ ùb¢��÷�¡ ¥� ü�½�õ Âû Â� Ý�û��¿� Âð�ý�ûÂ�Æõ �µ¨¢ ßµê�þ ý�Â� .¢Â�ð üõ ��÷ Àõ�ãµõ ý�ûÂ�Æõ �µ¨¢ �î Àþ� üõ ÀþÀ� ý�ù¢��÷�¡ø ù¢�Þ÷ �À�� F (x, y, y0) = 0 �¤�Ê� �¤ �Ï��Âõ ü�½�õ �µ¨¢ Û�Æ÷�ÂÔþ¢ �ó¢�ãõ �Àµ�� ,Àõ�ãµõ�b ó¢�ãõ °��Â� ßþÀ� .Àþ� ´¨À� Àõ�ãµõ ý�ûÂ�Æõ �µ¨¢ �� ù¢�¢ ¤�Âì �¤ �1
y0 ¤�ÀÖõ y0 ý�¹� Å³¨.Àª À�û��¡ Âû�Ò F (x, y,

�1
y0 ) = 0 ÛØª ¤¢ Àõ�ãµõ ý�ûÂ�Æõ �µ¨¢



15 ���� ý�û ü�½�õ .2.1.À����� �¤ 7.1 ñ�·õ ü�½�õ ù¢��÷�¡ Àõ�ãµõ ý�ûÂ�Æõ �µ¨¢ 9.1 ñ�·õ,ö� ö¢Âî ù¢�¨ �� ø x�1
y0 � y = 4x2 ÂÑ÷ ¢¤�õ ü��È÷�� �� xy0 � y = 4x2 ö�� .Û�.Àþ� üõ ´¨À� 4x2y0 + yy0 + x = 0 �¤�Ê� Àõ�ãµõ ý�ûÂ�Æõ �µ¨¢ß�� �b þø�¥ ψ Âð� ,Àª�� ùÀª ù¢�¢ (r, θ) ü±Îì ��Êµ¿õ ¤¢ �û ü�½�õ �µ¨¢ �î üµó�� ¤¢Å� ,Àª�� §�Þõ Í¡ ø Ûõ�� á�ãª

tanψ = r
dθ

dr.Ý���Þ÷ ¤�ÀÖõ ßþ� ßþ�Úþ�� �¤ �
dr

rdθ
¤�ÀÖõ Àþ�� ü�½�õ �µ¨¢ Â� Àõ�ãµõ ý�ûÂ�Æõ ßµê�þ ý�Â� ø,ü±Îì ��Êµ¿õ ¤¢ ü�½�õ �µ¨¢ ×þ Â� Àõ�ãµõ ý�ûÂ�Æõ �µ¨¢ ßµê�þ ý�Â� Â� ù¢�¨ ü�¤�±ã�.Ý�û¢ ¤�Âì �¤ �r2 dθ

dr
¤�ÀÖõ dr

dθ
ý�¹� ´Æ�ê�î

ö� Â� §�Þõ ø Ûõ�� á�ãª ´�ã®ø ø ü±Îì ��Êµ¿õ ¤¢ ü�½�õ 4.1 ÛØª.À����� �¤ r = C(1+ sin θ) ùb¢��÷�¡ Â� Àõ�ãµõ ý�ûÂ�Æõ �µ¨¢ �b ó¢�ãõ 10.1 ñ�·õ�¤�Ê� ü�½�õ �µ¨¢ ,ý¤�ÁÚþ�� �� ´¨� C =
r1+ sin θ

ö�� ø dr
dθ

= C cos θ .Û�
dr

dθ
=

r cos θ1+ sin θ:Å� À�þ� üõ ´¨À� dr
dθ

ý�¹� �r2 dθ
dr

ý¤�ÁÚþ�� �� Àõ�ãµõ ý�û ü�½�õ .¢�ª üõ Û¬��
�
dθ

dr
=

cos θ

r(1+ sin θ):´¨� Âþ¥ �¤�Ê� Àõ�ãµõ ý�ûÂ�Æõ �µ¨¢ �ó¢�ãõ ö¢Âî ù¢�¨ �� ùÂ¡��� ø
dr

r
+ (sec θ + tan θ)dθ = 0



��õÀÖõ .1 ÛÊê 16ü�½�õ �µ¨¢ ×þ ©�� 2.2.1�µ¨¢ ©�� ü�½�õ ßþ� Ý���ð Àª�� §�Þõ �û ü�½�õ ¥� ý� �µ¨¢ Â� ü�½�õ ×þ �î üõ�Ú�û�î φ ü�½�õ ßµê�þ ý�Â� ,´¨� ÂÑ÷ ¢¤�õ ü�½�õ �µ¨¢ f(x, y, C) = 0 �î ÝþÂ�ð .´¨� ü�½�õ
f(x, y, C) = 0��¢�ãõ ß�� �¤ C Âµõ�¤�� ´Æ�ê�î Àª�� §�Þõ ù¢��÷�¡ ßþ� ý�û ü�½�õ ��Þ� Â�.Àû¢ üõ ö�È÷ �¤ ùÂþ�¢ �µ¨¢ ×þ ©�� Âþ¥ ÛØª .Ý���Þ÷ éÁ� d

dC
f(x, y, C) = 0 ö� ÕµÈõ ø

ùÂþ�¢ �µ¨¢ ×þ ©�� 5.1 ÛØª.À����� �¤ y = 2C(1� Cx) ü�½�õ �µ¨¢ ©�� 11.1 ñ�·õ¥� À��¤�±ä d

dC
f(x, y, C) = 0 ö� ÕµÈõ ø f(x, y, C) = 0 �b ó¢�ãõ .Û�

(
f(x, y,C) = y � 2C + 2C2x = 0,
d

dC
f(x, y, C) = �2+ 4Cx = 0.ñø� �b ó¢�ãõ ¤¢ ý¤�ÁÚþ�� ø �ø¢ �b ó¢�ãõ ¥� C =

12x ßµê�þ ¥� Å�
y � 2 12x + 2(

12x )2x = 0.¢�� Àû��¡ y =
12x ©�� ü�½�õ ,���� ö¢Âî ù¢�¨ ��.üÜ�ÞØ� ���þÂÞ� 2.1ßþÂÞ�.À��î ß��ã� �¤ �ú÷� ö¢�� üÎ¡ ��÷ ø Âþ¥ Û�Æ÷�ÂÔþ¢ ��¢�ãõ �b�¤¢ ø �±�Âõ (1

(a) (y0)3 + xy00 � 4x4 = 2y , (b) y0 + (2x� 1)y = x3y4
(c) y0 + y00 + y000 = 0 , (d) r000 = 0
(e) rθ � rr0 = (r0)2 , (f) sin(xy2) = y00 � 1



17 ���� ý�û ü�½�õ .2.1
y(x) = A sin x + B cosx â��� y00 + y = 0 Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ ý�Â� �î À��î Õ�Ö½� (2Âþ¢�Öõ ý�¥�� �Â÷� «�¡ ���� Å³¨ ø ù¢�� �ó¢�ãõ ��ä ���� ù��¿ó¢ B ø A Âû ý�¥��.Àþ¤ø� ´¨À� y(0) = �2 ø y0(π) = 3 ý¥Âõ�¤ ù¢��÷�¡ Âû ¥� ý¤�¢�Þ÷ .À����� �¤ Âþ¥ ý�û ü�½�õ �µ¨¢ ¥� ��ÀîÂû Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ (3.À���Þ÷ �À�� ��÷ �¤ �ú÷� Â� Àõ�ãµõ ý�ûÂ�Æõ �µ¨¢ Û�Æ÷�ÂÔþ¢ �ó¢�ãõ ø ù¢Âî Ý¨¤

(a) y = Cx2 , (b) x2 + y2 = Cy

(c) y =
C

x2 , (d) y2 = 2x2 + Cex � 1
(e) y2 = x2 +C1ex +C2 , (f) r =

C

sin θ

(g) y = C1e3x + C2e�2x , (h) y = C1x3 + x2
(i) r = C1 tan θ + C2 , (j) r = Cθ2
(k) (x� C)2 + y2 = C2 , (l) y = C1x2 � C2
(m) y = C1(x� C2)2 , (n) r2 = C sin2θø y(0) = 2 ý¥Âõ Âþ¢�Öõ ý�¤�¢ �î À����� y = C1 + C2x2 ü�½�õ �µ¨¢ ¥� �¤ ü�½�õ (4.Àª�� y0(1) = 4¤¢ ö� °�ª ø �µªÁð (0,2) �bÎÖ÷ ¥� �î À����� y = C1e2x + C2e�x ù¢��÷�¡ ¥� ü�½�õ (5.Àª�� �2 Â��Â� �ÎÖ÷ ßþ�

y0(0) = 4 ø �µªÁð (0,1) �bÎÖ÷ ¥� �î À����� y = C1ex + C2x ù¢��÷�¡ ¥� ü�½�õ (6.Àª���b ó¢�ãõ ý�Â� ü���� 0 < x <
π2 �b Ü¬�ê ¤¢ y = tanx + secx â��� �î À�û¢ ö�È÷ (7.´¨� 2y0 = y2 + 1 Û�Æ÷�ÂÔþ¢�b ó¢�ãõ ý�Â� ü���� ,ù��¿ó¢ üÖ�Ö� b ø a Âû ý�¥�� y = eat sin bt â��� �î À�û¢ ö�È÷ (8.´¨� Âþ¥ Û�Æ÷�ÂÔþ¢

y00 � 2ay0 + (a2 + b2)y = 0



2 ÛÊê
ñø� �b ±�Âõ ��¢�ãõ.À�µÆû f(x, y, y0) = 0 üÜî ÛØª �� �î Ýþ¥�¢Â� üõ ñø� �±�Âõ ��¢�ãõ Û� �� ÛÊê ßþ� ¤¢���� �fÞÜÆõ ø ´¨� ù��¿ó¢ y ø x ö��� ø ùÀª �µêÂð ÂÑ÷ ¤¢ ×þ �ó¢�ãõ ��¤¢ ´ó�� ßþ� ¤¢Â� ü�µ±õ �õ Û� ý�úªø¤ .¢�� Àû��¡ üÖ�Ö� C ´��� ×þ ý�¤�¢ �ú�� ��¢�ãõ ßþ� ¤¢ üõ�Þä�¤�Ê� �¤ �ú���� �� ÝþÂþ�ð�÷ ��÷ üû�ð ø À�µÆû ´¨�¤Â¨ °Üè� �ú���� ø ù¢�� ýÂ±� ý�úªø¤.Ý��î üõ ù¢�Ôµ¨� dy

dx
�µ�÷ °þ� ¢�Þ÷ ¥� y0 ý�¹� �û�� Â·î� ¤¢ Û±ì ÛÊê À�÷�õ .ÝþÂþÁ³� ü�Þ®ÂþÁ� ×�ØÔ� �b ó¢�ãõ 1.2ÛØª �� �Â÷� ö��µ� Âð� Ý���ð ÂþÁ� ×�ØÔ� �¤ ñø� �±�Âõ Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ

dy

dx
=
f(x)

g(y)
; f(x)dx = g(y)dy�¤�Ê� Û¬�� ß�êÂÏ ¥� ýÂ�Úó�ÂÚµ÷� �� ø ´ª�÷

Z
f(x)dx =

Z
g(y)dy + C-�þ�ð) â���� �� �ó¢�ãõ Û� ©ø¤ �î ©ø¤ ßþ� ¤¢ .´¨� üû��¿ó¢ ´��� C �î Àþ� üõ ´¨À�¤¢ ö� ö�ÚµÆ��ø ø x üµÆþ�� ø �µª�¢ ü÷Àª�À� üµó�� �ûÂ�çµõ ,¢�ª üõ ùÀ�õ�÷ ��÷ (üÞµþ¤�Úó�� üúµ�õ ´¨� ßØÞõ ��¢�ãõ ���� .À÷Â�Ú� ¤�Âì ÂÚþ¢ éÂÏ ¤¢ ö� ö�ÚµÆ��ø ø y ø éÂÏ ×þ.À��î ���� Âþ¥ ý�úó�·õ �� .¢�ª üó�ãµõ üã��� �þ üÞµþ¤�Úó â���� ,�þ�ð â���� á�÷ ¥� üó�ÂÚµ÷�19



ñø� �b ±�Âõ ��¢�ãõ .2 ÛÊê 20.y(0) = 2 �b �óø� ¤�ÀÖõ �� exdx� ydy = 0 Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ Û� 1.2 ñ�·õ
exdx = ydy .Û�

Z
exdx =

Z
ydy + C

ex =
12y2 + C���� ex =

12y2 � 1 ø ù¢�� C = �1 �Áó e0 = 2 + C ö�� y(0) = 2 �b �óø� ¤�ÀÖõ ý�¥��.´¨� �ó¢�ãõ ü¬�Ê¡.À���Þ÷ Û� �¤ y(0) =
12 �b �óø� ¤�ÀÖõ �� dy

dx
= y � y2 Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ 2.2 ñ�·õ

dy

y � y2 = dx .Û�
Z

dy

y(1� y)
=

Z
dx+C

ln
y1� y

= x+ C

y(x) =
kex1+ kex ; k = eC.´¨� �ó¢�ãõ ü¬�Ê¡ ���� y(x) =

ex1+ ex ø k = 1 Ýþ¤�¢ y(0) =
12 ý�¥��.2yy0 = ex �b ó¢�ãõ Û� 3.2 ñ�·õ2yy0 = ex .Û�2y dy

dx
= ex2y dy = ex dx

Z 2y dy =

Z
ex dx+ C

y2 = ex + C �ó¢�ãõ üõ�Þä ����.y0 = x3y5 �b ó¢�ãõ Û� ´Æ��ÜÎõ 4.2 ñ�·õ
dy

dx
= x3y5 .Û�

dy = x3y5dx
dy

y5 = x3dx
Z
dy

y5 =

Z
x3dx+ C



21 ÂþÁ� ×�ØÔ� �b ó¢�ãõ .1.2
�14y4 =

x44 +C

x4y4 + 4Cy4 + 1 = 0.y(t2 + 1)dt+ (t3 � 3t)dy = 0 �b ó¢�ãõ Û� 5.2 ñ�·õ
t2 + 1
t3 � 3tdt+

1
y
dy = 0 :Ý��î Ý�ÆÖ� y(t3 � 3t) Â� �¤ ß�êÂÏ Ûõ��ä Âð� .Û�

Z
t2 + 1
t3 � 3t dt+

Z 1
y
dy = C

Z
t2 + 1

t(t�
p3)(t+

p3)
dt+

Z 1
y
dy = C

Z
(
� 13
t

+
23

t�
p3 +

23
t+

p3 )dt+

Z 1
y
dy = C

�
13 ln jtj +

23 ln jt �
p3j +

23 ln jt+
p3j + ln jyj = lnC1 ; C = lnC1

(t2 � 3)2y3 = tC2 t >
p3 ; C2 = �e3C1.¢¤�À÷ ���� ýø¤ ýÂ���� ø ´¨� ý¤��µ¡� C ý�¹� lnC1 ´��� ��¿µ÷�.À���Þ÷ Û� �¤ dy

dx
= y2 + 2y + 2 Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ 6.2 ñ�·õ

dy

y2 + 2y + 2 = dx .Û�
Z

dy

y2 + 2y + 2 =

Z
dx+ C

arctan(y + 1) = x+ C

y = tg(x+ C) � 1.y(1) = π �b �óø� ¤�ÀÖõ �� 9x8dx+ cos ydy = 0 Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ Û� 7.2 ñ�·õ9x8dx = � cos ydy .Û�
Z x1 9x8dx =

Z y

�
� cos ydy

x9���
x1 = � sin y

���
y

�

x9 � 1 = � sin y

y = arcsin(�x9 + 1)(6.1ñ�·õ À�÷�õ) .¢�ª üõ ü¬�Ê¡ ���� ßµê�þ �� Â¹�õ Ý�ÖµÆõ ¤�Î� ,��� Û� ©ø¤



ñø� �b ±�Âõ ��¢�ãõ .2 ÛÊê 22. 1.2ßþÂÞ�¤�ÀÖõ �î ý¢¤��õ ¤¢ .À����� �¤ �ú÷� üõ�Þä ���� ø ù¢Âî Û� �¤ Âþ¥ ÂþÁ� ×�ØÔ� ��¢�ãõ (1.À��î �À�� ��÷ �¤ ü¬�Ê¡ ���� ,ùÀª ù¢�¢ ��óø�
(a)

�1
x3 dx = dt , (b) (t+ 2et)dy + y(1+ 2et)dt = 0

(c) y0 = �4y , (d) (2� x)dy + (5+ y)dx = 0
(e) y0 = y2x+ y2 , (f) y0 = �3ys2
(g) xy0 = 3y , (h) (x2 + 1)(y + 1)dx = (x3 � 3x)dy

(i) y0 = yex , (j) tdy �
p1� y2dt = 0

(k) y0 = x4y3 , (l) (4� x)dy + (1+ y2)dx = 0
(m) y0 = x2(1+ y2) , (n) y0tgx+ cotgy = 0 ; y(0) = 0
(o) (1+ x)y0 = �3y , (p) y0 = x cos y ; x(

π2 ) = 1
(q) y0 + cos x ey = 0 , (r) y0 + y = y(xex2 + 1) ; y(0) = 1?´¨� ox ¤�½õ �ú÷� ö¤�Ö� ¤�½õ �î Àþ¤ø� ´¨À� �¤ ü��ûüÞú¨ ��Þ� Û�Æ÷�ÂÔþ¢ �ó¢�ãõ (2(Å÷�¹µõ) ßÚÞû ��¢�ãõ 2.2�î ý�t Âû ý�Â� Âð� Ý���ð α �b�¤¢ ¥� ßÚÞû I üÖ�Ö� ùb¥�� ýø¤ �¤ f(x, y) = 0 â���¥� °��Âµ� ßÚÞû üã���� Âþ¥ ¤¢ .f(tx, ty) = t� f(x, y) ø tx, ty 2 I Ý�ª�� �µª�¢ t 2 I � R:´¨� ùÀõ� 0 ø 0/5 ø 1 �b�¤¢

f(x, y) =
3x2 + 5y24x

) f(tx, ty) =
3(tx)2 + 5(ty)24(tx)

=
t2(3x2 + 5y2)4tx = t f(x, y) ) α = 1

f(x, y) =
p
x� y

) f(tx, ty) =
p
tx� ty =

p
t.

p
x� y = t

12 f(x, y) ) α =
12

f(x, y) =
2x2y � y3

xy2
) f(tx, ty) =

2(tx)2(ty) � (ty)3
(tx)(ty)2 =

t3(2x2y � y3)

t3(xy2)
= f(x, y) ) α = 0



23 (Å÷�¹µõ) ßÚÞû ��¢�ãõ .2.2´¨� ÂÔ¬ �b�¤¢ ¥� ßÚÞû f(x, y) â��� ö� ´¨�¤ éÂÏ �î üÜ�Æ÷�ÂÔþ¢ �ó¢�ãõ «�¡ ´ó�� ¤¢¥� ßÚÞû ©ø¤ �� ��¢�ãõ Û� ý�Â� .¢�Þ÷ Û� ö��� üõ �¤ - f(tx, ty) = f(x, y) ü�ãþ -¢¤�õ ¤¢ ø Ý�Æþ��� y0 = f(x, y) �þ dy
dx

= f(x, y) �¤�Ê� �¤ �ó¢�ãõ ÛØª Àþ�� �Àµ�� ,ÂÔ¬ �b�¤¢
y0 = u0x + u ö� ÕµÈõ ø y = ux Â�çµõ Â��ç� �� Å³¨ .Ý���Þ÷ Õ�Ö½� f(x, y) ö¢�� ßÚÞû:Ý��î ù¢�¨ Âþ¥ ÛØÈ� x ø u°Æ� Â� �¤ �ó¢�ãõ

u0x+ u = f(x, y) = f(
1
x
x,
1
x
y) = f(1, y

x
) = f(1, u).Ý�÷�¢Âð üõÂ� ��óø� Â�çµõ �� u =

y

x
ü�þ�Úþ�� �� �¤ Â�çµõ ,x°Æ� Â� u �ó¢�ãõ Û� ¥� Å��b ó¢�ãõ Û� 8.2 ñ�·õ
y0 =

2y4 + x4
xy3:Ý��î üõ ü¨¤Â� ´¨�¤ ´Þ¨ â��� ý�Â� �¤ ö¢�� ßÚÞû ¯Âª .Û�

f(tx, ty) =
2(ty)4 + (tx)4

(tx)(ty)3 =
t4(2y4 + x4)

t4(xy3)
=
2y4 + x4
xy3 = f(x, y):Ýþ¤�¢ y0 = u0x+ u ø y = ux ü��È÷�� �� .´¨� ÂÔ¬ �b�¤¢ ¥� ßÚÞû �ó¢�ãõ ßþ�Â����

u0x+ u =
2(ux)4 + x4
x(ux)3

u0x+ u =
x4(2u4 + 1)

x4u3
u0x =

2u4 + 1
u3 � u

u0x =
u4 + 1
u3

du

dx
x =

u4 + 1
u3Z

u3
u4 + 1du =

Z
dx

x14 ln ju4 + 1j = ln jxj + lnC , x > 04p
u4 + 1 = Cjxj4q(
y

x
)4 + 1 = Cjxj

y4 = kx8 � x4 , x > 0 ; k = C4
y = x

4p
kx4 � 1 , x > k�4
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xdy � ydx�

p
x2 � y2dx = 0 �b ó¢�ãõ Û� ´Æ��ÜÎõ 9.2 ñ�·õßÚÞû ¯Âª dy

dx
=
y +

p
x2 � y2
x

�Áó xdy = (y +
p
x2 � y2)dx Ý�Æþ�÷ üõ .Û�:Ý��î üõ ü¨¤Â� �¤ ö¢��

f(tx, ty) =
ty +

p
t2x2 � t2y2
tx

=
y +

p
x2 � y2
x

= f(x, y):Ý�Æþ�÷ üõ y0 = u0x+ u ø y = ux ü��È÷�� �� .´¨� ÂÔ¬ �b�¤¢ ¥� ßÚÞû �ó¢�ãõ ßþ�Â����
y0 =

y +
p
x2 � y2
x

u0x+ u =
ux+

p
x2 � (ux)2
x

u0x+ u = u+
p1� u2

du

dx
x =

p1� u2
dup1� u2 =

dx

x
Z

dup1� u2 =

Z
dx

x
+ C

arcsin u = ln x+C , x > 0
y = x sin(lnx+ C) , x > 0

N(x, y) øM(x, y) �îM(x, y)dx+N(x, y)dy = 0 ÛØª �� ü��¢�ãõ ¤¢ 1.2 °ÜÎõ´±Æ÷ Û�ØÈ� �� ö��� üõ À�µÆû α ��¤¢ ¥� ßÚÞû üã���� ø¢Âû
y0 = �

M(x, y)

N(x, y)
= f(x, y)ø y = ux Â�çµõ Â��ç� �� ��÷ üêÂÏ ¥� .1¢�Þ÷ ÛþÀ±� ÂÔ¬ ��¤¢ ¥� ßÚÞû ý� �ó¢�ãõ �� �Â÷�:Ýþ¤�¢ ��óø� �b ó¢�ãõ ¤¢ ý¤�ÁÚþ�� ø dy = x.du+ u.dx ö� Û�Æ÷�ÂÔþ¢

M(x, ux)dx+N(x, ux)(x.du+ u.dx) = 0
x�M(1, u)dx+ x�N(1, u)(x.du+ u.dx) = 0
h
M(1, u) + uN(1, u)

i
dx+ xN(1, u)du = 0

� lnx =

Z
N(1, u)

M(1, u) + uN(1, u)
du+ C.Ý���ð Å÷�¹µõ â���� �¤ N ø M â���� -1



25 �ìÂÔµõ ��þÀ±� .3.2. 2.2ßþÂÞ�.À���Þ÷ Û� ßÚÞû ©ø¤ �� �¤ Âþ¥ ��¢�ãõ (1
(a) x+ y = xy0 , (b) (x2 + y2)dx+ xydy = 0
(c) (x2 � y2)dx+ 2xydy = 0 , (d) (2ye y

x � x)y0 + (2x+ y) = 0
(e) (x� 2y)dx+ (2x+ y)dy = 0 , (f) (xy + y2)y0 + (xy + x2) = 0
(g) xy0 = y + x sin

y

x
, (h) xy0 = ln x� ln y + yÂÔ¬ ��¤¢ ¥� ßÚÞû f(x, y) â��� y0 = f(x, y) ñø� �±�Âõ �b ó¢�ãõ ¤¢ Âð� �î À�û¢ ö�È÷ (2:Ý�Æþ��� ø ù¢�Þ÷ ×�ØÔ� �Â÷� ö��� üõ y = ux Â�çµõ Â��ç� �� Àª��

lnjxj =

Z
du

f(1, u) � u �ìÂÔµõ ��þÀ±� 3.2�� ��÷ ��¢�ãõ ü¡Â� ,¢�ª üõ �µêÂð ¤�Ø� y = ux ÛþÀ±� �î ßÚÞû ��¢�ãõ Û� À�÷�õ.Àª À�û��¡ Â� ù¢�¨ À�õ¢�¨ ��þÀ±� ø À�Ôõ ��¤�±ä ü¡Â� ü��È÷��ÛØª �� Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ (Óó�)
y0 = g(ax+ by + c) , b 6= 0.¢�ª üõ ÛþÀ±� u0 = a+ bg(u) ÂþÁ� ×�ØÔ� �b ó¢�ãõ �� u = ax+ by + c ÛþÀ±� ×Þî ��.y(0) = �3 �b �óø� ¤�ÀÖõ �� y0 = (4x� y + 1)2 �b ó¢�ãõ Û� 10.2 ñ�·õ:Ýþ¤�¢ ý¤�ÁÚþ�� ø ß�êÂÏ ¥� ýÂ�ÚÖµÈõ �� �î u = 4x� y + 1­Âê �� .Û�
u0 = 4� y0

du

dx
= 4� u2 ; u(0) = 4

du4� u2 = dx

Z
du4� u2 =

Z
dx+ C14 ln j

u+ 2
u� 2 j = x+ C ; u(0) = 4

u(0) = 4 ) C =
14 ln3

y = 4x� 1�
43e4x � 1



ñø� �b ±�Âõ ��¢�ãõ .2 ÛÊê 26ÛØª �� Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ ý�Â� (�)
y0 = g

�
ax+ by + c

a0x+ b0y + c0

�
, a, b, c, a0, b0, c0 2 R ; b, b0 6= 0ù�Úµ¨¢ ���� (s, t) Âð� ,À�õ�÷ ü��î�� �b ó¢�ãõ �Â÷� ø ´¨� (Óó�) Â� üÜî ´ó�� �î

�
ax+ by + c = 0,
a0x+ b0y + c0 = 0.Â��ç� �� Å� ,(���� a b

a0 b0

���� = ab0 � a0b 6= 0 �î ´Æ�þ� ù�Úµ¨¢ ���� ¢��ø ¯Âª) Àª��ÛþÀ±� v ø u ý�ûÂ�çµõ �� ßÚÞû �b ó¢�ãõ �� ü��î�� �ó¢�ãõ y = v + t ø x = u + s ý�ûÂ�çµõÛ� ´ú� °¨��õ ß�È÷�� ,´¨� a
a0 =

b

b0 = k ö�� ,Àª�� ���� a b
a0 b0

���� = 0 Âð� �õ� .¢�ª üõ.¢¢Âð üõ ñÀ±õ ÂþÁ� ×�ØÔ� ý��ó¢�ãõ �� �î ¢�� Àû��¡ u = ax+ by ,Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ�b ó¢�ãõ Û� 11.2 ñ�·õ
(x+ y � 3)dx� (x� y + 1)dy = 0�Âþ¥ ´¨� ���� ý�¤�¢ �
x+ y � 3 = 0 ,
x� y + 1 = 0. ù�Úµ¨¢ ø y0 =

x+ y � 3
x� y + 1 Ý�Æþ�÷ üõ .Û�ø x = u + 1 ý�û ü��È÷�� (1,2) ���� ßµê�þ ø ù�Úµ¨¢ Û� �� ����

1 11 �1 ���� = �2 6= 0:Ýþ¤�¢ ý¤�ÁÚþ�� ø ýÂ�ð Û�Æ÷�ÂÔþ¢ �� ø �µêÂð ÂÑ÷ ¤¢ �¤ y = v + 2
dy

dx
=

x+ y � 3
x� y + 1

dv

du
=

u+ v

u� v

z0u+ z =
1+ z1� z

; v = zu ß�È÷�� �� ßÚÞû �ó¢�ãõ
Z 1� z1+ z2 dz =

Z 1
u
du+C1

arctgz �
12 ln(1+ z2) = ln juj + lnC

arctg(
v

u
) = ln(Cjuj

q1+ (
v

u
)2)

arctg(
y � 2
x� 1 ) = ln

�
C

p
(x� 1)2 + (y � 2)2��µÆ��ø ��þÀ±� �÷�Ú�þ� ßµê�þ .¢�Þ÷ ù¢�¨ ù��¿ó¢ ��þÀ±� �� ´Æþ�� üõ �¤ ��¢�ãõ ¥� ü¡Â� (�).´¨� ��Â¹� ��



27 �ìÂÔµõ ��þÀ±� .3.2�b ó¢�ãõ Û� 12.2 ñ�·õ
y(3x2 + 2y2 � 7)dy � x(8x2 + 3y2 � 7)dx = 0ø 2ydy = dY ø 2xdx = dX �ú÷� ¥� Û�Æ÷�ÂÔþ¢ Å³¨ ø y2 = Y ø x2 = X ­Âê �� .Û�Ýþ¤�¢ ý¤�ÁÚþ�� ��

(3X + 2Y � 7)dY � (8X + 3Y � 7)dX = 0:Å� ´¨� t ø s ý�úµ��� ßµê�þ �� ¥��÷ Y = v + t ø X = u+ s ý�ûÂ�çµõ Â��ç� ý�Â�
� 3X + 2Y � 7 = 0 ,8X + 3Y � 7 = 0. ) s = �1 , t = 5ßÚÞû �b ó¢�ãõ �� Y = v + 5 ø X = u� 1 ý�ûÂ�çµõ Â��ç� �� �ó¢�ãõ ø

dv

du
=
8u+ 3v3u+ 2vö¢�¢ÂðÂ� �� �î (v�2u)7(v+2u) = C Ýþ¤�¢ ßÚÞû ©øÂ� �ó¢�ãõ Û� ¥� Å� .¢�ª üõ ÛþÀ±�ü�Þ® â��� ¥� ´Æ�¤�±ä üõ�Þä ���� y ø x �� �ûÂ�çµõ

(y2 � 2x2 � 7)7(y2 + 2x2 � 3) = CÂþ¥ ñ�·õ �� .À�î üõ ×Þî �ó¢�ãõ Û� �� �µÆ��ø ø ÛÖµÆõ Â�çµõ ö¢Âî �¹��� ��ìø� üû�ð (¢):À���Þ÷ ´ì¢Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ Û� 13.2 ñ�·õ
(1+ 2e x

y )dx+ 2e x
y (1�

x

y
)dy = 0¢�ª üõ ß��� �ó¢�ãõ y ø xËþ�ã� �� .Û�

(1+ 2e y
x )dy + 2e y

x (1�
y

x
)dx = 0 Ý�Æþ�÷ üõ

dy

dx
= �

2e y
x (1� y

x )1+ 2e y
x:Ýþ¤�¢ y = ux ü��È÷�� �� ø ´¨� ÂÔ¬ ��¤¢ ¥� ßÚÞû �ó¢�ãõ �Ø�þ� ü¨¤Â� ��

u0x+ u = �
2eu(1� u)1+ 2eu
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u0x =

�2eu � u1+ 2eu

du

dx
x =

�2eu � u1+ 2eu1+ 2eu

�2eu � u
du =

dx

x

�
Z 1+ 2eu2eu + u

du =

Z
dx

x
+ C

� ln j2eu + uj = ln jxj + lnC2eu + u =
1
Cx2e y

x +
y

x
=

1
Cx2ye x

y + x = k ; k =
1
CÛ�Æ÷�ÂÔþ¢ �b ó¢�ãõ Û� 14.2 ñ�·õ

y0 =
y � xy2
x2y + xý�¥�� ,y ý�¹� uxn ü��È÷�� �� ö��� üõ üóø ù¢�±÷ ÂþÁ� ×�ØÔ� ø ßÚÞû �ó¢�ãõ ßþ� .Û�:¢�ª üõ ß��� .¢Âî Û� �Â÷� n ¥� ü±¨��õ ¤�ÀÖõ

u0xn + nxn�1u =
uxn � xu2x2n

x2uxn + x

u0xn =
uxn � u2x2n+1
uxn+2 + x

� nxn�1u
u0xn =

uxn(1� n) � u2x2n+1(1+ n)

uxn+2 + xö��� ßþÂµð¤�� ¤�Ø�þ� �� ø Ý�û¢ ¤�Âì ÂÔ¬ �¤ 1+n ¤�ÀÖõ ,�ó¢�ãõ ´¨�¤ éÂÏ �¤�¬ ¤¢ ´Æ�ê�îÛØª �� �ó¢�ãõ n = �1 ý¤�ÁÚþ�� �� ø ´ê¤ À�û��¡ ß�� ¥� Ûõ�ä
u0 =

2u
x(u+ 1)�� �î ´¨� u + ln u = 2 ln x + C �ó¢�ãõ ßþ� ���� .´¨� ÂþÁ� ×�ØÔ� �î ùÀª ÛþÀ±�ü�Þ® â��� �¤�Ê� üõ�Þä ���� u = xy Â�çµõ öÀ÷�¢Âð¥��

xy + ln y � ln x = C .¢�� Àû��¡



29 Ûõ�î ñø� �±�Âõ Û�Æ÷�ÂÔþ¢ ��¢�ãõ .4.2. 3.2ßþÂÞ�:À��î Û� Â�çµõ Â��ç� ©ø¤ �� �¤ Âþ¥ ��¢�ãõ (1
(a) (x� y)dx+ dy = 0 , (b) y0 = sin(x+ y)

(c) tg2(t+ y)dt� dy = 0 , (d) y(xy + 1)dx+ x(1+ xy + x2y2)dy = 0
(e) y0 =

3y � 2x
x

, (f) (�4x� y + 4)dx+ (4y + x� 1)dy = 0
(g) y0 = (2x� y + 1)3 , (h)

dy

dx
= (y � 4x)2

(i) y0 =
2x+ 2y � 53x+ 3y � 7 , (j) (4x� y + 7)dx+ (2x+ y � 1)dy = 0.À���Þ÷ Û� n ¥� ü±¨��õ ¤�ÀÖõ Ǒ�¥�� y = uxn Â�çµõ Â��ç� �� �¤ Âþ¥ Û�Æ÷�ÂÔþ¢ ��¢�ãõ (2

(a) y0 =
1� 3x3y22x4y , (b) y0 =

2xy21� x2y , (c) y0 =
y � 2xy2

xÛõ�î ñø� �±�Âõ Û�Æ÷�ÂÔþ¢ ��¢�ãõ 4.2ÛØª �� ö��� üõ �¤ ñø� �±�Âõ Û�Æ÷�ÂÔþ¢ ��¢�ãõ ¥� ý¤��Æ�
M(x, y)dx+N(x, y)dy = 0 (1)ü�Þ® â��� �¤�Ê� ü���� ý�¤�¢ ,Àª�� ö¢�� Ûõ�î ¯Âª ý�¤�¢ Âð� �ó¢�ãõ ¥� ÛØª ßþ� .´ª�÷¤�ÞÈ� ñø� �±�Âõ ��¢�ãõ Û� ¤¢ �úªø¤ ßþÂµÞúõ ¥� �ó¢�ãõ Û� ©ø¤ ßþ� .´¨� f(x, y) = C.Ýþ¥�¢Â� üõ ö¢�� Ûõ�î ��úÔõ �� �Àµ�� ¤¢ .¢ø¤ üõÀ�÷�õ �µ¨��� üã��� ü�ãþ ,Àª�� â��� ×þ Û�Æ÷�ÂÔþ¢ Âð� Ý���ð Ûõ�î �¤ (1) Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ�î Àª�� �µª�¢ ¢��ø ö��� f(x, y) = C

df(x, y) = M(x, y)dx+N(x, y)dy = 0:Ýþ¤�¢ f(x, y) â��� ü�Þ® ÕµÈõ ùÀä�ì Õ±Ï üêÂÏ ¥�
df(x, y) =

∂f

∂x
dx+

∂f

∂y
dy = 0��ÖµÈõ �� üã��� ý�Â� �î �¹÷� ¥� ß��»Þû .∂f

∂y
= N ø ∂f

∂x
= M Ýþ¤�¢ øÀ�þ� �Æþ�Öõ ���¤�Ê� �¤ ö¢�� Ûõ�î ¯Âª ö��� üõ ,´¨� ∂2f
∂y∂x

=
∂2f
∂x∂y

ù¤��Þû �µ¨���
∂M

∂y
=
∂N

∂x



ñø� �b ±�Âõ ��¢�ãõ .2 ÛÊê 30ø N(x, y) ø M(x, y) Âð� ,ÅØãÜ� .´¨� (1) �b ó¢�ãõ ö¢�� Ûõ�î ý�Â� �¥� ¯Âª �î ´ª�÷
∂M

∂y
=
∂N

∂x
­Âê �� ,À�ª�� �µ¨��� xy �b½Ô¬ ¥� D Û·õ ý� ����÷ ¤¢ �ú÷� ñø� ü��� ��ÖµÈõÂ���� ,2´¨� D ���� �b �õ�¢ ¤¢ ý� �ÎÖ÷ (x0, y0) À��î ­Âê :¢¤�¢ ¢��ø ý� �µ¨��� f ß���:Ýþ¤�¢ ∂f

∂x
= M

f =

Z x

x0 M(x, y)dx+ g(y)

∂f

∂y
=

∂

∂y

Z x

x0 Mdx+ g0(y)

=

Z x

x0 ∂M∂y dx+ g0(y)

=

Z x

x0 ∂N∂x dx+ g0(y) ; (
∂M

∂y
=
∂N

∂x
)

N(x, y) = N(x, y) �N(x0, y) + g0(y) ; (
∂f

∂y
= N)

g0(y) = N(x0, y)

g(y) =

Z y

y0 N(x0, y)dy + C

=) f(x, y) =

Z x

x0 M(x, y)dx+

Z y

y0 N(x0, y)dy + C (2).À�î üõ ëÀ¬ ¤�îÁõ ¯Âª ¤¢ ùÀõ� ´¨À� â��� ßþ� �î ¢�ª üõ ´��� ýÂ�ÚÖµÈõ �� üµ��Â� �î:Ýþ¢Âî ´��� ß��� �ÁóÛ� ý�Â� .∂M
∂y

=
∂N

∂x
Âð� ´¨� Ûõ�îM(x, y)dx+N(x, y)dy = 0 �b ó¢�ãõ 2.2 °ÜÎõ

∂f

∂x
= M �bÎ��¤ ¥� ,À�µÆû y ø x ¥� ùÂ�çµõ ø¢ üã���� N øM ø f �Ø���¹÷� ¥� ,Ûõ�î �b ó¢�ãõ ×þ:Ý�Æþ�÷ üõ

f =

Z
Mdx+ g(y) (3)�Î��¤ ßþ� ¥� ,´¨� ∂f

∂y
= N ö�� g(y) ßµê�þ ý�Â� .´¨� y °Æ� Â� ÍÖê üã��� g(y) �î�î ´¨� ¼®�ø .¢�ª üõ Û¬�� f(x, y) = C üõ�Þä ���� ßþ�Â���� ø ù¢¤ø� ´¨À� �¤ g(y).¢¢Âð üõ ß��ã� ��÷ (2) �ó¢�ãõ Í¨�� f(x, y) = C üõ�Þä ���� ßþ�

(xy + y2 � 1)dx + (3x2 � ey)dy = 0 Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ �î À��î ü¨¤Â� 15.2 ñ�·õ?Â�¡ �þ ´¨� Ûõ�îÀ÷øÂ� ñ�ÂÚµ÷� öø¤¢ �� ü�Ã� ��ÖµÈõ �� ¢�ª ­Âê ù¢�¨ À�±Þû Àþ�� �fõøÃó ���� �b �õ�¢2



31 Ûõ�î ñø� �±�Âõ Û�Æ÷�ÂÔþ¢ ��¢�ãõ .4.2Ýþ¤�¢ .ÝþÂ�ð üõ N �¤ dy °þÂ® øM �¤ dx°þÂ® .Û�
�
xy + y2 � 1 = M ,3x2 � ey = N .

)
∂M

∂y
= x+ 2y ,

∂N

∂x
= 6x.´Æ�÷ Ûõ�î �ó¢�ãõ ø ù¢�±÷ Â��Â� �î.À��î ü¨¤Â� �¤ (xexy � 1)dy + (2+ yexy)dx = 0 �b ó¢�ãõ ö¢�� Ûõ�î 16.2 ñ�·õö�� .Û�

∂M

∂y
= exy + xyexy

∂N

∂x
= exy + xyexy .´¨� Ûõ�î �ó¢�ãõ ø.(2xy)dx+ (x2 + 1)dy = 0 �b ó¢�ãõ Û� 17.2 ñ�·õÝ�Æþ�÷ üõ .Û�

∂M

∂y
= 2x ,

∂N

∂x
= 2x:Ý�Æþ�÷ üõ ß��� 2.2°ÜÎõ Õ±Ï .´¨� Ûõ�î �ó¢�ãõ ßþ�Â����

f(x, y) =

Z
M dx+ g(y) ) f =

Z
(2xy)dx+ g(y)

) f = x2y + g(y)

∂f

∂y
= N ) x2 + g0(y) = x2 + 1

) g0(y) = 1
) g(y) = y + C.´¨� ��Þ� Û� ,ù¢�� ÂÑ÷ ¢¤�õ â��� f(x, y) = x2y + y + C = 0 ø.(2xy + ey)dx+ (x2 + xey)dy = 0 Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ Û� ´Æ��ÜÎõ 18.2 ñ�·õÝ�Æþ�÷ üõ .Û�

∂M

∂y
= 2x+ ey

∂N

∂x
= 2x+ ey
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f(x, y) =

Z
M dx+ g(y) ) f =

Z
(2xy + ey)dx+ g(y)

) f = x2y + eyx+ g(y)

∂f

∂y
= N ) x2 + eyx+ g0(y) = x2 + xey

) g0(y) = 0
) g(y) = C

) f(x, y) = x2y + eyx+ C = 0�±¨�½õ Âµ÷�¨� N ñ�ÂÚµ÷� �î ý¢¤��õ ¤¢ ,�¤ 2.2°ÜÎõ ¤¢ ùÀª ö��� Û� ©ø¤ 3.2 °ÜÎõ�bÎ��¤ ¥� �¤ f ¤�ÀÖõ ö��� üõ ∂f
∂y

= N ö�� �î ¢�¢ ��¹÷� ö��� Âþ¥ �¤�Ê� ö��� üõ ¢�ª üõ
f =

Z
Ndy + h(x) (4)´¨À� �¤ h(x) ¤�ÀÖõ ∂f

∂x
= M ¥� Å³¨ .´¨� x°Æ� Â� �fêÂ¬ üã��� h(x) �î ¢�Þ÷ �±¨�½õ

(4) ø (3) ©ø¤ ø¢ Âû ¤¢ �î ´¨� ý¤øÂ® �µÔð ßþ� Âî£ .Ý���þ üõ �¤ f(x, y) = C ø ù¢¤ø��ó¢�ãõ �þ �÷Âðø À�ª�� ùÂ�çµõ ×� â���� ßþ� Àþ�� �fõø�ó h(x) ø g(y) â���� ö¢¤ø� ´¨À� ý�Â�.Ýþ�ùÀª ñ�Øª� ¤��¢ ��±¨�½õ ¤¢ �þ ø ù¢�±÷ Ûõ�î.À��î Û� Ûõ�î �ó¢�ãõ ©ø¤ �� �¤ Âþ¥ Û�Æ÷�ÂÔþ¢ ��¢�ãõ 4.2ßþÂÞ�
(a) ydx+ xdy = 0 , (b) (3x2 � y)dx+ (3y2 � x)dy = 0
(c) (2xy � 2y)dx+ (x2 � 2x)dy = 0 , (d) sin ydx+ (x cos y + 1)dy = 0
(e) (yexy + 2)dx+ (xexy � 2y)dy = 0 , (f) (1+ r cos θ)dθ + sin θdr = 0.À��î Û� �¤ 16.2ñ�·õ Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ 5.2ßþÂÞ�¥�Æó�ÂÚµ÷� Ûõ�ä 1.4.2¤¢ �õ� .Àª�� Ûõ�î M(x, y)dx + N(x, y)dy = 0 ÛØª �� �ó¢�ãõ �î ´Æ�÷ ß��� �È�Þûö��� üõ ,Àª�±÷ Ûõ�î ý� �ó¢�ãõ Âð� .¢Âî ÛþÀ±� Ûõ�î �ó¢�ãõ �� �¤ ö� ö��� üõ ���� ý� ù¤��Ûõ�ä ×þ I(x, y) â��� .¢�Þ÷ ÛþÀ±� Ûõ�î ý��ó¢�ãõ �� �Â÷� ,¥�Æó�ÂÚµ÷� Ûõ�ä ¤¢ ö� �Â® ��.Àª�� Ûõ�î I(Mdx+Ndy) = 0 Âð� ´¨�Mdx+Ndy = 0 ý�Â� ¥�Æó�ÂÚµ÷�



33 Ûõ�î ñø� �±�Âõ Û�Æ÷�ÂÔþ¢ ��¢�ãõ .4.2�Â® �� �Âþ¥ ´¨� ydx�xdy = 0 Ûõ�îÂ�è �b ó¢�ãõ ý�Â� ¥�Æó�ÂÚµ÷� Ûõ�ä �1
x2 ñ�·õ ý�Â��b ó¢�ãõ ×þ �î �y

x2 dx +
1
x
dy = 0 �þ ø �1

x2 ydx �
�1
x2 xdy = 0 Ýþ¤�¢ �ó¢�ãõ ¤¢ Ûõ�äÛõ�ä ¤�ÞÈ�� ý�¤�¢ �ó¢�ãõ Âû ´Ö�Ö� ¤¢ ø ù¢�±÷ ¥�Æó�ÂÚµ÷� Ûõ�ä �ú�� �1

x2 �µ±ó� .´¨� Ûõ�î.´¨� ¥�Æó�ÂÚµ÷�
Mdx+Ndy = 0 Ûõ�îÂ�è �b ó¢�ãõ ý�Â� ¥�Æó�ÂÚµ÷� Ûõ�ä ×þ I(x, y) â��� À��î­Âê ñ��ßþ�Â���� ´¨� Ûõ�î ý��ó¢�ãõ IMdx+ INdy = 0 ø ù¢��

∂(IM)

∂y
=

∂(IN)

∂x

∂I

∂y
M + I

∂M

∂y
=

∂I

∂x
N + I

∂N

∂x

I(
∂M

∂y
�
∂N

∂x
) =

∂I

∂x
N �

∂I

∂y
M (5)�¨ .¢Âî ��Â¿µ¨� N ø M °Æ�Â� �Î��¤ ßþ� ¥� ö��� üõ �¤ üÔÜµ¿õ ���� �î ´¨� ¼®�ø:Ý�û¢ üõ ¤�Âì ÂÑ÷Àõ �¤ «�¡ ´ó��Àû��¡ ∂I

I
= p(x)dx �¤�Ê� (5) �bÎ��¤ ø ∂I

∂y
= 0Å� ,´¨� x ¥� üã��� �ú�� I (Óó�)�î ¢��

p(x) =

@M
@y � @N

@x

N.´¨� ¥�Æó�ÂÚµ÷� Ûõ�ä I = e

R
p(x)dx â��� �¹�µ÷ ¤¢ ø�î Àþ� üõ ¤¢ ∂I

I
= p(y)dy ÛØÈ� (5) �bÎ��¤ ø ∂I

∂x
= 0´¨� y ¥� üã��� �ú�� I (�)

p(y) =

@M
@y � @N

@x

�M.Àª�� üõ ¥�Æó�ÂÚµ÷� Ûõ�ä I = e

R
p(y)dy â��� ��÷ ´ó�� ßþ� ¤¢ ø�¤ ∂M

∂y
�
∂N

∂x
�¤�±ä Û¬�� ∂M

∂y
6=
∂N

∂x
ø ´Æ�÷ Ûõ�î �ó¢�ãõ �î üãì��õ ¤¢ ßþ�Â����.Ý��î üõ �±¨�½õ �¤ p =

@M
@y � @N

@x

�M
�þ p =

@M
@y � @N

@x

N
¤�ÀÖõ ø¢ ¥� üØþ ø Ýþ¤ø� üõ ´¨À�,Àª�� y ¥� üã��� ¤�ÀÖõ ßþ� Âð� ø I = e

R
p dx ¥�Æó�ÂÚµ÷� Ûõ�ä ,¢�� x ¥� üã��� ¤�ÀÖõ ßþ� Âð�.¢�� Àû��¡ I = e

R
p dy ¥�Æó�ÂÚµ÷� Ûõ�ä

N = x.h(z) øM = y.g(z) �îMdx+Ndy = 0 �b ó¢�ãõ ¤¢ ,z = xy �Ø�þ� ­Âê �� (�)Âð� Å³¨
p(z) =

@M
@y � @N

@x

Ny �Mx
=

@M
@y � @N

@x

z(h� g)



ñø� �b ±�Âõ ��¢�ãõ .2 ÛÊê 34.´¨� �ó¢�ãõ ¥�Æó�ÂÚµ÷� Ûõ�ä I = e

R
p(z)dz â��� ,Àª�� z ¥� üã���.(x2 + y2 + x)dx+ y dy = 0 �b ó¢�ãõ Û� ´Æ��ÜÎõ 19.2 ñ�·õö�� .Û�

∂M

∂y
= 2y ,

∂N

∂x
= 0¤�ÀÖõ �Ø���¹÷� ¥� ¥�Æó�ÂÚµ÷� Ûõ�ä �b ±¨�½õ ý�Â� .´Æ�÷ Ûõ�î �ó¢�ãõ Å�

p =

@M
@y � @N

@x

N
=
2y � 0
y

= 2�� ø ù¢�� ¥�Æó�ÂÚµ÷� Ûõ�ä I = e

R
p dx

= e

R 2dx
= e2x Û¬�� ,´¨� y ¥� ´¨� ´��� üã���:Ýþ¤�¢ �ó¢�ãõ ß�êÂÏ ¤¢ ö� �Â®

e2x(x2 + y2 + x)dx+ (ye2x)dy = 0:Ý��î üõ ü¨¤Â� �f¢À¹õ �¤ ö¢�� Ûõ�î Íþ�Âª
∂M

∂y
= e2x2y ,

∂N

∂x
= 2ye2x :´¨� Ûõ�î �ó¢�ãõ ßþ�Â����

f =

Z
N dy + g(x) ) f =

Z
(ye2x)dy + g(x)

) f =
12e2xy2 + g(x)

∂f

∂x
= M ) e2xy2 + g0(x) = e2x(x2 + y2 + x)

) g0(x) = e2x(x2 + x)

) g(x) = x2e2x +C

) f(x, y) = x2e2x + y2e2x + C = 0.´¨� ��Þ� Û� ø.y0 + 2xy = y �ó¢�ãõ Û� ´Æ��ÜÎõ 20.2 ñ�·õÝ���� üõ (2xy � y)dx+ dy = 0 �î �ó¢�ãõ ßþ� ¤¢ .Û�
∂M

∂y
= 2x� 1 ,

∂N

∂x
= 0



35 Ûõ�î ñø� �±�Âõ Û�Æ÷�ÂÔþ¢ ��¢�ãõ .4.2:Ýþ¤�¢ Ûõ�î �ó¢�ãõ �� ö� ÛþÀ±� ø ¥�Æó�ÂÚµ÷� Ûõ�ä �b ±¨�½õ ý�Â� .´Æ�÷ Ûõ�î �ó¢�ãõ Å�
p =

@M
@y � @N

@x

�M
=

2x� 1
�y(2x� 1)

=
�1
y�ó¢�ãõ ß�êÂÏ ¤¢ ö� �Â® �� ø ù¢�� ¥�Æó�ÂÚµ÷� Ûõ�ä I = e

R
�1
y dy

=
1
y
ü�ãþ

(2x� 1)dx+
1
y
dy = 0�Áó ´¨� ÂþÁ� ×�ØÔ� �ó¢�ãõ ��®�� ,ö¢�� Ûõ�î Íþ�Âª ü¨¤Â� ¥� Å�

Z
(2x� 1)dx+

Z 1
y
dy = C

x2 � x+ lnjyj = C

y = ke�x2+x.´¨� �ó¢�ãõ üõ�Þä ����
(3xy + y2) + (x2 + xy)y0 = 0 �ó¢�ãõ Û� 21.2 ñ�·õ�ó¢�ãõ ¯Âª ü¨¤Â� ø (3xy + y2)dx + (x2 + xy)dy = 0 ÛØÈ� �ó¢�ãõ ßµª�÷ �� .Û�Ûõ�î

∂M

∂y
= 3x+ 2y ,

∂N

∂x
= 2x+ y:Ýþ¤�¢ Ûõ�î �ó¢�ãõ �� ö� ÛþÀ±� ø ¥�Æó�ÂÚµ÷� Ûõ�ä �b ±¨�½õ ý�Â� .´Æ�÷ Ûõ�î �ó¢�ãõ Å�

p =

@M
@y � @N

@x

N
=

x+ y

x2 + xy
=
1
x�ó¢�ãõ ß�êÂÏ ¤¢ ö� �Â® �� �î ù¢�� ¥�Æó�ÂÚµ÷� Ûõ�ä I = e

R 1
x dx

= elnx = x ø
(3x2y + xy2)dx+ (x3 + x2y)dy = 0üõ�Þä ���� �î Ý��î üõ Û� Ûõ�î ©øÂ� �Â÷� ,Ûõ�î �ó¢�ãõ ¯Âª ü¨¤Â� �� .Àþ� üõ ´¨À�ü�Þ® â���

x3y +
12x2y2 = C .¢�� Àû��¡
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y(1� x2y2)dx+ xdy = 0 �b ó¢�ãõ Û� 22.2 ñ�·õ

N = x.h(z) øM = y.g(z) Ýþ¤�¢ z = xy­Âê �� ë�ê ¤¢ ùÀªÂî£ (�) ¢¤�õ Õ±Ï .Û�ÂÚþ¢ üêÂÏ ¥� ø h = 1 ø g = 1� z2 �î
∂M

∂y
�
∂N

∂x
= �z2+1�2z2�1 = �3z2 ) p(z) =

@M
@y � @N

@x

z(h� g)
=

�3z2
z(1� 1+ z2)

=
�3
z�ó¢�ãõ ¥�Æó�ÂÚµ÷� Ûõ�ä I = e

R
p(z)dz

= e

R
� 3

z dz
=

1
z3 =

1
x3y3 â��� ø ù¢�� z ¥� üã��� �î:¢�ª üõ Û¬�� ß��� �ó¢�ãõ ¤¢ I ¥�Æó�ÂÚµ÷� Ûõ�ä �Â® �� .´¨�

(
1

x3y2 �
1
x

)dx+
1

x2y3 dy = 0Å� ùÀª Ûõ�î ∂M
∂y

=
∂N

∂x
=

�2
x3y3 ¯Âª �� �ó¢�ãõ ø

f(x, y) =

Z
M dx+ g(y) ) f(x) =

�12x2y2 � lnx+ g(y)

∂f

∂y
= N )

1
x2y3 � 0+ g0(y) =

1
x2y3

) g0(y) = 0
) g(y) = C

) f(x, y) =
�12x2y2 � lnx = C�ó¢�ãõ �Â®�� �fÞ�ÖµÆõ �¹�þ� ¤¢ .¢�Þ÷ Ý�û��¡ Û� ë�ê ©ø¤ �� �ø�Ôµõ ý� �÷�Ú� �¤ ýÀã� ñ�·õ:Ýþ¤ø� üõ ´¨À� �¤ Ûõ�ä Àª Àû��¡ Ûõ�î �ó¢�ãõ �î ­Âê ßþ� ø ñ�ú¹õ üã��� ¤¢

(6ydx� 4xdy) + x2y3(15ydx+ 3xdy) = 0 �b ó¢�ãõ Û� 23.2 ñ�·õ:Ý�Æþ�÷ üõ x�y� Ûõ�ä ¤¢ �ó¢�ãõ ßþ� �Â® �� .Û�
(6x�y�+1dx� 4x�+1y�dy) + (15x�+2y�+4dx+ 3x�+3y�+3dy) = 0�µª�¢ üµÆþ�� ¢���õ ý�ú÷��� Õ��Îõ ,´¨� â��� ×þ Ûõ�î Û�Æ÷�ÂÔþ¢ ,�¤�±ä �Ø�þ� ­Âê ��:Ý�ª��

d(x�+1y�+1) = (α+ 1)x�y�+1dx+ (β + 1)x�+1y�dy

d(x�+3y�+4) = (α+ 3)x�+2y�+4dx+ (β + 4)x�+3y�+3dy´Æþ�� üõ �û Û�Æ÷�ÂÔþ¢ ø �û�µ÷�Â� ß�� ��ú��È� Û�ØÈ� ��
α+ 16 =

β + 1
�4 ;

α+ 315 =
β + 43 ) α = 2 , β = �3.2x3y�2 + x5y = C ¥� ´Æ�¤�±ä ���� ø



37 Ûõ�î ñø� �±�Âõ Û�Æ÷�ÂÔþ¢ ��¢�ãõ .4.2. 6.2ßþÂÞ�.À��î Û� ¥�Æó�ÂÚµ÷� Ûõ�ä ßµê�þ �� �¤ Âþ¥ Û�Æ÷�ÂÔþ¢ ��¢�ãõ (1
(a) xdy � ydx = 0 , (b) 2x sin3ydx+ 3x cos3ydy = 0
(c) (3xy + 2y2)dx+ (x2 + 2xy)dy = 0 , (d) y(ex � 1)dx+ (ex + 1)dy = 0
(e) (x+ 2y)dx+ (x+ 2y + 1)dy = 0 , (f) (y + 2ex)dx+ dy = 0,À�ª��Mdx+Ndy = 0 Ûõ�îÂ�è Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ ý�Â� ¥�Æó�ÂÚµ÷� Ûõ�ä ø¢ J ø I Âð� (2.¢�� Àû��¡ Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ ¥�Æó�ÂÚµ÷� Ûõ�ä k ´��� Âû ý�Â� I + kJ À�û¢ ö�È÷¥�¨ Û�Æ÷�ÂÔþ¢ Ûõ�ä 2.4.2üõ ��¢�ãõ ¥� üÌã� ���� ßµê�þ ¤¢ ´ó�ú¨ ¶ä�� ��¤�±ä ¥� ü¡Â� Û�Æ÷�ÂÔþ¢ ¥� ù¢�Ôµ¨�ø xdy + ydx �¤�±ä ßµª�¢ �� ,´¨� xdy + ydx = d(xy) �Ø���¹÷� ¥� ñ�·õ ý�Â� .¢¢Âð:À���Þ÷ ���� Âþ¥ ñ�·õ �� .´¨� ýÂ�Úó�ÂÚµ÷� Û��ì �¤�±ä üµ��Â� ö� ý�¹� d(xy) ý¤�ÁÚþ��.(y � x2)dx+ xdy = 0 �b ó¢�ãõ Û� 24.2 ñ�·õ�¤�±ä d(xy) = xdy + ydx �Ø���¹÷� ¥� ø ydx + xdy = x2dx Ý�Æþ�÷ üõ .Û�ßþ�Â���� ,´Æ�Üõ�î üÜ�Æ÷�ÂÔþ¢

ydx+ xdy = x2dx
d(xy) = x2dx

Z
d(xy) =

Z
x2dx+C ; (

Z
du = u)

xy =
13x3 + C

y =
13x2 +

C

xö�� �f ·õ .´¨� �¤�±ä À�� ¥� ü±�îÂ� �¤�Ê� ��¤�±ä ¥� üÌã�
xdy � ydx

xy
= d(ln j

y

x
j)Ûõ�î �¤�±ä �� �� ¢¤�¢ �Â¿õ ¤¢ xy Ûõ�ä �� ¥��÷ ,�¤�¬ ¤¢ xdy � ydx �¤�±ä ßþ�Â�����ó¢�ãõ ö��� üõ ¥�¨ Û�Æ÷�ÂÔþ¢ Ûõ�ä ßþÂµú� ßµê�þ �� ¢¤��õ �÷�Ú�þ� ¤¢ .¢�ª ñÀ±õ üÜ�Æ÷�ÂÔþ¢Ûþ£ ñøÀ� ¤¢ Ûõ�î Û�Æ÷�ÂÔþ¢ ý�¤�¢ ��¤�±ä ßþÂ� ý¢Â�¤�î .¢�Þ÷ Û� ÛØª ßþÂ� ù¢�¨ �� �¤:´¨� ùÀõ�



ñø� �b ±�Âõ ��¢�ãõ .2 ÛÊê 38�¤�±ä ü�Â® Ûõ�ä ùÀª ¢�¹þ� Û�Æ÷�ÂÔþ¢1 ydx+ xdy � xdy + ydx = d(xy)2 ydx� xdy
�1
x2 xdy � ydx

x2 = d(
y

x
)3 ydx� xdy

1
y2 ydx� xdy

y2 = d(
x

y
)4 ydx� xdy

�1
xy

xdy � ydx

xy
= d(ln j

y

x
j)5 ydx� xdy

�1
x2 + y2 xdy � ydx

x2 + y2 = d(arctg
y

x
)6 ydx+ xdy

1
xy

ydx+ xdy

xy
= d(ln jxyj)7 ydx+ xdy

1
(xy)n , (n > 1)

ydx+ xdy

(xy)n = d(
�1

(n� 1)(xy)n�1 )8 ydy + xdx
1

x2 + y2 ydy + xdx

x2 + y2 = d(
12 ln(x2 + y2))9 ydy + xdx

1
(x2 + y2)n

, (n > 1)
ydy + xdx

(x2 + y2)n
= d(

�12(n� 1)(x2 + y2)n�1 )10 aydx+ bxdy xa�1yb�1 xa�1yb�1(aydx+ bxdy) = d(xayb)�¤ ¥�¨ Û�Æ÷�ÂÔþ¢ Ûõ�ä ´Æþ�� üõ ¢���õ �¤�±ä °Æ� Â� À���� üõ ñøÀ� ßþ� ¤¢ �÷�Ú÷�:À���Þ÷ ���� Ûþ£ ý�úó�·õ �� .Àþ� ÀþÀ� üÜ�Æ÷�ÂÔþ¢ Ûõ�î �¤�±ä �� ¢�Þ÷ �Â® �ó¢�ãõ ¤¢.dy
dx

=
y(x5y2 � 1)

x
�b ó¢�ãõ Û� ´Æ��ÜÎõ 25.2 ñ�·õ

ydx+ xdy = x5y3dx .Û�
ydx+ xdy

x3y3 = x2dx
Z
d(

�12x2y2 ) =

Z
x2dx+ C ñøÀ� 7 ù¤�Þª ñ�õÂê

�12x2y2 =
x33 + C

) 2x5y2 + 6Cx2y2 + 3 = 0
ty0 = 5t3 � 2y �b ó¢�ãõ Û� 26.2 ñ�·õñ�õÂê �� ²� éÂÏ �bÆþ�Öõ ¥� 2ydt+tdy = 5t3dt�¤�Ê� �ó¢�ãõ ö¢Âî ù¢�¨ ¥� Å� .Û�ü�Â® Ûõ�ä ßþ�Â���� ø ù¢�� b = 1 ø a = 2´Æþ�� üõ �î ¢�ª üõ ùÀþ¢ ,ñøÀ� (10) ùb¤�Þª

t2�1y1�1 = tø d(t2y) = d(t5) �þ 2tydt+ t2dy = 5t4dy Ýþ¤�¢ t ¤¢ �ó¢�ãõ ß�êÂÏ �Â® �� .¢�� Àû��¡.´¨� y = t3 + Ct�2 ö� ö¢�Þ÷ ù¢�¨ ¥� Å� �ó¢�ãõ ����



39 ñø� �b ±�Âõ üÎ¡ Û�Æ÷�ÂÔþ¢ �ó¢�ãõ .5.2. 7.2ßþÂÞ�
(a) (y � 2xy2)dx� xdy = 0 , (b) y(1+ x4y)dx+ xdy = 0
(c) (2+ yexy)dx+ (xexy � 2)dy = 0 , (d) (2y � xexy)y0 = 2+ yexyñø� �b ±�Âõ üÎ¡ Û�Æ÷�ÂÔþ¢ �ó¢�ãõ 5.2�¤�Ê� ñø� �±�Âõ üÎ¡ �b ó¢�ãõ

y0 + p(x)y = q(x) (6)�î Àþ� üõ ¤¢ y0 = q(x) ÛØÈ� �ó¢�ãõ p = 0 Âð� .À�µÆû x ¥� üã���� q(x) ø p(x) �î ´¨��¤�Ê� �ó¢�ãõ q = 0 Âð� .¢�ª üõ Û¬�� ���� y =

Z
q(x)dx+C üó�Þãõ ñ�ÂÚµ÷� Í¨��.¢�� Àû��¡ y = e

R
�p(x)dx

+ C ö� Û¬�� ø ù¢�� ÂþÁ� ×�ØÔ� �î Àþ� üõ ¤¢ y0 = �p(x)yÛØª (6) �b ó¢�ãõ ,´¨� p, q 6= 0 �î üÜî ´ó�� ¤¢
(py � q)dx+ dy = 0ø ´¨� Ûõ�î Â�è ý� �ó¢�ãõ (6) Å� ∂N

∂x
= 0 ø ∂M

∂y
= p �î�¹÷� ¥� ø ¢Â�ð üõ ¢�¿� �¤�±�Âõ �fõø�ó ´Æþ�� üõ �ó¢�ãõ ßþ� �î À���Þ÷ ´ì¢ .¢�ª üõ ¢�ú�È�� Ûþ£ ©ø¤ ø¢ Û� ´ú��úªø¤ ßþ� �� Û� Û��ì (y0)3 + 3xy = ex �b ó¢�ãõ �f ·õ ø Àª�� ñø� �b�¤¢ �� ÛþÀ±� Û��ì ø ñø�.´Æ�÷¥�Æó�ÂÚµ÷� Ûõ�ä ©øÂ� Û� 1.5.2�Ø�þ� ý�Â� Iy0 + Ipy = Iq ü�ãþ Àª�� (6) �b ó¢�ãõ ²� éÂÏ ý�Â� ¥�Æó�ÂÚµ÷� Ûõ�ä I Âð��¹�µ÷ ¤¢ ø Iy0 + Ipy = (Iy)0 üµÆþ�� Àª�� Ûõ�î ý��ó¢�ãõ ²� éÂÏ

�
Ipy = I 0y ,
(Iy)0 = Iq . :Àû¢ üõ �¹�µ÷ �¤ Âþ¥ ñ�õÂê ø¢ �î

8
<

:
I(x) = e

R
p(x)dx

, (7)

Iy =

Z
Iq(x)dx+ C . (8).
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(6) ß�êÂÏ Âð� �î À�î üõ ß�ÞÌ� ñ�õÂê ßþ� .¢�� Àû��¡ ¥�Æó�ÂÚµ÷� Ûõ�ä ¤�ÀÖõ ö�Þû (7) ø�¹�µ÷ (8) ¥� Å³¨ .Àª Àû��¡ Ûõ�î Û�Æ÷�ÂÔþ¢ ý�¤�¢ �fÞµ� ²� éÂÏ Ý��î �Â® ö� ¤¢ �¤.¢�ª üõ Û¬��

y0 � 3y = 6 �b ó¢�ãõ Û� 27.2 ñ�·õ�� ´¨� Â��Â� ¥�Æó�ÂÚµ÷� Ûõ�ä p = �3 ßµª�¢ �� .Û�
I(x) = e

R
p(x)dx

= e

R
�3dx

= e�3xÝþ¤�¢ (8) ¤¢ ý¤�ÁÚþ�� ��
ye�3x =

Z 6e�3xdx+C.¢�� Àû��¡ y = �2+Ce�3x üõ�Þä ���� ø�b ó¢�ãõ Û� ´Æ��ÜÎõ 28.2 ñ�·õ
dv

dx
�
4
x
v = 2:Ý�Æþ�÷ üõ (7) Õ±Ï q = 2 ø p = �
4
x
�î ´¨� ñø� �±�Âõ üÎ¡ �ó¢�ãõ ö�� .Û�

I(x) = e

R
p(x)dx

= e

R
� 4

x dx
= e�4lnx =

1
x4

Iv =

Z
Iq(x)dx+ C (8) Õ±Ï1

x4 v =

Z 1
x42dx+ C

v = x4(�
23x3 + C)

v = �
23x+ Cx4 Âµõ�¤�� Â��ç� ©øÂ� Û� 2.5.2¤¢ .¢¤�¢ ýÂµÞî ´�ó�±Öõ üÜ±ì ©ø¤ �� ´±Æ÷ üóø ´¨�±þ¥ �f õ�î ý� ùÀþ� ©ø¤ ßþ� À��Âû�¤�Ê� �¤ üõ�Þä ���� ø ù¢Âî Û� �¤ y0 + p(x)y = 0 �b ó¢�ãõ q = 0­Âê �� ©ø¤ ßþ�
y = Ce

R
�p(x)dxø ýÂ�ÚÖµÈõ �� ø ù¢�Þ÷ ­Âê u À�÷�õ ýÂ�çµõ â��� Â��Â� �¤ C Âµõ�¤�� ö��î� .Ýþ¤ø� üõ ´¨À�.Ý��î üõ ��Æ� �¤ u â��� ¤�ÀÖõ (6) ¤¢ ý¤�ÁÚþ��



41 ñø� �b ±�Âõ üÎ¡ Û�Æ÷�ÂÔþ¢ �ó¢�ãõ .5.2Âµõ�¤�� Â��ç� ©ø¤ �� 28.2ñ�·õ �b ó¢�ãõ Û� ´Æ��ÜÎõ 29.2 ñ�·õ
dv

dx
�
4
x
v = 0 .Û�
dv

v
=

4
x
dx

v = Cx4
v = ux4 Âµõ�¤�� Â��ç�
v0 = u0.x4 + 4x3.u = u0x4 +

4
x
v

v0 �
4
x
v = u0x42 = u0x4
u = �

23x3 + k

v = �
23x+ kx4 . 8.2ßþÂÞ�.À��î Û� �¤ Âþ¥ ñø� �±�Âõ üÎ¡ Û�Æ÷�ÂÔþ¢ ��¢�ãõ (1

(a) y0 + 4y = 0 , (b) t
dy

dt
� 2y = t3 cos4t

(c)
dy

dt
+
5
t
y = 0 , (d) y0 + y = sin x

(e) (ex � 1)y0 + exy = 0 , (f) v0 +
1
t
v = 2 cos2t

(g) y0 + 2xy = 3x , (h)
dv

dt
+ v = 2 sin t

(i)
dv

dt
+ vt = �2t , (j) y0(sin x cos3 x) + y cos2x cos2 x = 1×þ �ú�� p ¤�ÀÖõ ö� ¤¢ �î y0 + py = q(x) ÛØª �� ñø� �±�Âõ üÎ¡ �b ó¢�ãõ ×þ ¤¢ (2:Ý�Æþ�÷ üõ ,´¨� ý¢Àä ´���

I(x) = e

R
p(x)dx

= epx ) yepx =

Z
epxq(x)dx+C ) y = e�px(

Z
epxq(x)dx+C)�¤ Âþ¥ ��¢�ãõ ,ùÀª ù¢�¨ ñ�õÂê ßþ� �� .Àõ� Àû��¡ ´¨À� ýÂ� ù¢�¨ ÛØÈ� ���� �î.À���Þ÷ Û�

(a) y0 � 6y = 5 , (b) y0 + 2y = 2x3



ñø� �b ±�Âõ ��¢�ãõ .2 ÛÊê 42üó�÷Â� �b ó¢�ãõ 6.2ÛØª �� ñø� �±�Âõ �b ó¢�ãõ
y0 + p(x)y = q(x)y� (9)ü��È÷�� �� �î ´¨� ÕþÂÏ ßþ� �� �ó¢�ãõ ßþ� Û� ©ø¤ .Ý���ð üó�÷Â� �b ó¢�ãõ β 6= 0,1ý�¥�� �¤:Ýþ¤�¢ ß�êÂÏ ¥� Û�Æ÷�ÂÔþ¢ Å³¨ ø y = u

11�� �Ø�þ� ø u = y1��

dy

dx
=

11� β
u

�1��
du

dxù¢�¨ ÛØª �� �ó¢�ãõ ,ö� ö¢Âî ù¢�¨ ø ��óø� �ó¢�ãõ ¤¢ ý¤�ÁÚþ�� ��11� β
u0 + pu = q �þ

u0 + (1� β)pu = (1� β)q (10)Â��ç� �� ö��� üõ �¤ üó�÷Â� �b ó¢�ãõ ß��»Þû .´¨� ñø� �b ±�Âõ ¥� üÎ¡ ý� �ó¢�ãõ �î Àþ� üõ ¤¢.¢�Þ÷ Û� ��÷ Âµõ�¤�� Â��ç� �þ y = uv Â�çµõ.y0 �
12xy = 6x3y5 üó�÷Â� �ó¢�ãõ Û� 30.2 ñ�·õüÎ¡ ý��ó¢�ãõ �î u0 +

2
x
u = �24x3 Ýþ¤�¢ u = y�4 ü��È÷�� �� β = 5 ö�� .Û�:Ý�Æþ�÷ üõ I = x2 ¥�Æó�ÂÚµ÷� Ûõ�ä ö¢¤ø� ´¨À� �� p =

2
x
�î�¹÷� ¥� ø ´¨� ñø� �b ±�Âõ ¥�

x2u =

Z
x2(�24x3)dx+ C�¹�þ� ¥� ø u = (C � 4x6)/(x2) Å�

y = u� 14 = (
C � 4x6
x2 )� 14 ) y =

4r x2
C � 4x6.´¨� �ó¢�ãõ ���� x � 6pC/4 ý�Â� �î.y(0) = 2 ¯Âª �� y0+4xy = xy2 üó�÷Â� �b ó¢�ãõ ü¬�Ê¡ ���� ´Æ��ÜÎõ 31.2 ñ�·õ



43 üó�÷Â� �b ó¢�ãõ .6.2¤¢ ý¤�ÁÚþ�� �� y0 = �
u0

u2 Å� y =
1
u
�þ u = y1�2 =

1
y
ö�� β = 2 ý�Â� .Û�:Ý�Æþ�÷ üõ �ó¢�ãõ

�
u0

u2 + 4x1
u

= x
1
u2

�u0 + 4xu = x

�u0 = x(�4u+ 1) ÂþÁ� ×�ØÔ�
du

dx
= x(4u� 1)

Z
du4u� 1 =

Z
x dx+ C14 ln j4u� 1j =

12x2 + C14 ln j
4
y

� 1j =
12x2 + C¥� ´Æ�¤�±ä �ó¢�ãõ ü¬�Ê¡ ���� ø ùÀª C = 2 ¤�ÀÖõ y(0) = 2 �b �óø� ¯Âª à�½ó �� �î
y =

4
e2x2 + 1.xdy � ydx� xy3 ln x.dx = 0 �b ó¢�ãõ Û� ´Æ��ÜÎõ 32.2 ñ�·õ�¤�Ê� �ó¢�ãõ ö¢Âî ù¢�¨ �� .Û�

y0 �
1
x
y = y3 ln xÝþ¤�¢ ß�êÂÏ ¥� Û�Æ÷�ÂÔþ¢ ø u = y�2 ü��È÷�� �� ßþ�Â���� .´¨� β = 3 �� üó�÷Â� ý� �ó¢�ãõ:Àþ� üõ ´¨À� ß��� ý¤�ÁÚþ�� �� ø u0 = �2y�3y0

du

dx
+
2
x
u = �2 ln x�� �î Àª�� üõ I = e

R
p(x)dx

= e2lnx = x2 ¥�Æó�ÂÚµ÷� Ûõ�ä �� ñø� �±�Âõ üÎ¡ �ó¢�ãõ ßþ�¥� ´Æ�¤�±ä üõ�Þä ���� ø x2u = �2 R
x2 ln xdx+C Ýþ¤�¢ I = x2 ¤¢ ö� ß�êÂÏ �Â®ü�Þ® â���

x2
y2 = �

29x3(3 ln x� 1) +C



ñø� �b ±�Âõ ��¢�ãõ .2 ÛÊê 44ü��Øþ¤ �b ó¢�ãõ 7.2�b ó¢�ãõ r = 0 Âð� �î 3´¨� y0 + p(x)y = q(x)y2 + r(x) üÜî ÛØª �� ü��Øþ¤ �b ó¢�ãõüµìø �ú�� ü��Øþ¤ �b ó¢�ãõ .´¨� ñø� �b ±�Âõ üÎ¡ ,Àª�� q(x) = 0 Âð� ø ù¢�� β = 2 �� üó�÷Â��ÜÿÆõ y = 1
u + yp ­Âê �� ø Àª�� ��Üãõ yp �f ·õ ö� ü¬�Ê¡ ���� ×þ �î ´¨� Û� Û��ì.¢Âî Ý�û��¡ ÛþÀ±� u0 � (p+ 2qyp)u = �q �Âê �� ñø� �±�Âõ �b ó¢�ãõ �� u°Æ� Â� �¤ü¬�Ê¡ ���� �î x(x2 �1)y0 = y2 � y + x2(y�1) ü��Øþ¤ �ó¢�ãõ Û� 33.2 ñ�·õ.´¨� ô�Üãõ ö� ¥� yp = x2ü�ãþ ¢¤ø�¤¢ ü��Øþ¤ �b ó¢�ãõ ÛØª �� �¤ �ó¢�ãõ ö��� üõ Û� ¥� Û±ì .Û�

y0 �
1
x
y =

1
x(x2 � 1)

y2 �
x

x2 � 1:Ýþ¤�¢ �ó¢�ãõ ¤¢ ý¤�ÁÚþ�� ø y0 = �
u0

u2 + 2x ø y =
1
u

+ x2 ­Âê �� ñ��
u0 +

3x2 � 1
x3 � x

u = �
1

x3 � x���� I = x3 � x ¥�Æó�ÂÚµ÷� Ûõ�ä �� ø ù¢�� p(x) =
3x2 � 1
x3 � x

�� ñø� �±�Âõ üÎ¡ �b ó¢�ãõ �î.´¨� �ó¢�ãõ üõ�Þä ���� y =
Cx2 � x

C � x
ùÂ¡��� ø Àû¢ üõ �¹�µ÷ �¤ u =

C � x

x3 � x. 9.2ßþÂÞ�.À���Þ÷ Û� �¤ Âþ¥ üó�÷Â� ��¢�ãõ (1
(a) 2y dy

dx
+ 1 =

1
x
y2 , (b)

x.dy

dx
+ y = �x2y2

(c) y0 +
52x3y =

2
xy

, (d) y0 �
4
x
y � x

p
y = 0.À��î Û� �¤ ùÀª ù¢�¢ �ú÷� ü¬�Ê¡ ���� ×þ �î ,Âþ¥ ü��Øþ¤ ��¢�ãõ (2

(a) y0 � 3xy = �y2 + 1� 2x2 , yp = x

(b) y0 � 4xy = 4� 2y2 � 4x , yp = 2x� 1Í¨�� ë�ê �b ó¢�ãõ ø ¢�� y0 + by2 = cxm �¤�Ê� ùÀª Û� ü��Øþ¤ Í¨�� �î ý� �ó¢�ãõ âì�ø ¤¢3.´¨� ¤�úÈõ ü��Øþ¤ ô�÷ �� ñ��Âú� üóø .Àª Û� üó�÷Â�



45 Â���� ���¤¢ ��¢�ãõ .8.2Â���� ���¤¢ ��¢�ãõ 8.2üóø ¢¤�À÷ ¢��ø üÜî Û� ©ø¤ À�µÆû ×þ ¥� ÂµÈ�� ��¤¢ ý�¤�¢ �î üóø� �±�Âõ ��¢�ãõ ý�Â�Â� (y0)2 +2xy0 � x = 0 �b ó¢�ãõ ñ�·õ ý�Â� .¢�Þ÷ Û� �¤ �ú÷� ö��� üõ «�¡ ���� ü¡Â� ¤¢¢���õ ý�úªø¤ �� ßþ�Â���� .´¨� Û� Û��ì �µó¢ ©ø¤ �� ø ù¢�� ø¢ ��¤¢ üó�Þãõ �ó¢�ãõ y0 °Æ��î ´ª�¢ ���� Àþ�� �µ±ó� .¢�Þ÷ Û� �¤ ü��¢�ãõ ß��� ö��µ� ´¨� ßØÞõ ü�Â¹� ý�úªø¤ �þ øßØÞõ ø ù¢�±÷ ü¬�Ê¡ �þ üõ�Þä ���� ¼þÂ¬ ¤�Î� �fõø�ó �ó¢�ãõ á�÷ ßþ� ¤¢ Û¬�� ý�ú����À�õ¥��÷ ùÀõ� ´¨À� ���� ´½¬ �Áó ,Àª�� ���� ý�û ü�½�õ ©�� �þ ø ý¢�äÂ�è ���� ´¨�.Ý��î üõ ü¨¤Â� �¤ ©ø¤ À�� ×�þ� .¢�� Àû��¡ ü¨¤Â�ø¢ ��¤¢ �b ó¢�ãõ 1.8.2
y0 ñ�ú¹õ �� ´±Æ÷ �ó¢�ãõ Û� �� ,Àª�� �ø¢ ��¤¢ ¥� ø f(x, y, y0) = 0 �¤�Ê� �ó¢�ãõ Âð��ó¢�ãõ ø¢ ßþ� ���� �î À��î ­Âê .Àþ� üõ ´¨À� y0 = g(x, y) ø y0 = f(x, y) �ó¢�ãõ ø¢Ûì�À� üÜ¬� �ó¢�ãõ ���� Âû �î �¹÷� ¥� ,Àª�� G(x, y,C) = 0 ø F (x, y,C) = 0 °��Âµ�ÛØª �� üó�Þµ�� ü��ú÷ ���� �Áó À�î üõ ëÀ¬ �ó¢�ãõ ø¢ ßþ� ¥� üØþ ¤¢

F (x, y,C)G(x, y, C) = 0.¢¢Âð ü¨¤Â� Û¬�� ���� ´½¬ Àþ�� ö� ¥� Å� .¢�� Àû��¡.(y0)2 � 4x2 = 0 �b ó¢�ãõ Û� 34.2 ñ�·õø¢ ßþ� Û� �� .´¨� y0 = �2x �bÈþ¤ ø¢ ý�¤�¢ �ø¢ ��¤¢ ø ñø� �±�Âõ �ó¢�ãõ ßþ� .Û�¥� ´Æ�¤�±ä ü��ú÷ ���� ,y = �x2 + C ø y = x2 + C ý�ú���� ßµê�þ ø �ó¢�ãõ
(y � x2 � C)(y + x2 � C) = 0.À��î üõ ëÀ¬ �ó¢�ãõ ¤¢ �û ���� �î Àþ¢ ö��� üõ üµ��Â� .(y � C)2 = x4 �þ.x2[y02 + 9] = 2xyy0 + 8y2 �b ó¢�ãõ Û� 35.2 ñ�·õÝ�¨¤ üõ Âþ¥ �¤�±ä �� �ó¢�ãõ ö¢Âî ù¢�¨ �� .Û�

x2(y0)2 + y2 � 2xyy0 = 9y2 � 9x2ø ´¨� ýÂ±� ý¢�½�� ²� éÂÏ �î
(xy0 � y)2 = 9(y2 � x2)



ñø� �b ±�Âõ ��¢�ãõ .2 ÛÊê 46�bÈþ¤ ø¢ ý�¤�¢ �ø¢ ��¤¢ ñø� �±�Âõ �ó¢�ãõ ßþ�
y0 =

y � 3p
y2 � x2
x�� ´¨Â��Â� Â��ç� üÞî �� ø ´¨� ÂÔ¬ ��¤¢ ßÚÞû üã��� ´¨�¤ éÂÏ �î ´¨�

y0 =
y

x
� 3q

(
y

x
)2 � 1,y = x cosh(ln(

C

x3 )) ø y = x cosh(ln(Cx3)) ý�ú���� ßµê�þ ø ßÚÞû �b ó¢�ãõ ø¢ ßþ� Û� ��¥� ´Æ�¤�±ä ü��ú÷ ����
h
y � x cosh(ln(

C

x3 ))
ih
y � x cosh(ln(Cx3))

i
= 0Âµõ�¤�� ö¢Âî ¢¤�ø �� �ó¢�ãõ Û� 2.8.2�b ó¢�ãõ ß�êÂÏ ¥� Û�Æ÷�ÂÔþ¢ ø y0 = p­Âê �� Àª�� x = f(y, y0) ÛØÈ� Û�Æ÷�ÂÔþ¢ �ó¢�ãõ Âð�.¢¤ø� ´¨À� �¤ y ø x ø ¢�¢ Û�ØÈ� �¤ Âþ¥ ù�Úµ¨¢ ö��� üõ x = f(y, p)

x = f(y, p) ;
1
p

=
∂f

∂y
+
∂f

∂p

∂p

∂yß�êÂÏ ¥� Û�Æ÷�ÂÔþ¢ ø y0 = p ­Âê �� Àª�� y = f(x, y0) ÛØÈ� Û�Æ÷�ÂÔþ¢ �ó¢�ãõ Âð�.Ýþ¤ø� üõ ´¨À� �¤ y ø x ø ù¢�¢ Û�ØÈ� �¤ Âþ¥ ù�Úµ¨¢ ,y = f(x, p) �b ó¢�ãõ
y = f(x, p) ; p =

∂f

∂x
+
∂f

∂p

∂p

∂x.y = xy02 �
14 �b ó¢�ãõ Û� 36.2 ñ�·õ:Ýþ¤�¢ �ó¢�ãõ ß�êÂÏ ¥� Û�Æ÷�ÂÔþ¢ ø y0 = p ü��È÷�� �� �ø¢ �b�¤¢ �b ó¢�ãõ ßþ� ¤¢ .Û�

y = xp2 �
14

y0 = p = p2 + 2xp dp
dx0 = p2 � p+ 2xp dp

dx0 = p(p� 1+ 2xdp
dx

)ßþ� Û� �� p � 1 + 2xdp
dx

= 0 Âð� ø ù¢�� «�¡ ���� y = �
14 �î Àû¢ üõ �¹�µ÷ p = 0.¢¢Âð üõ Û¬�� y = x+C

p
x+

14 (C � 1) üõ�Þä ���� ,ÂþÁ� ×�ØÔ� �b ó¢�ãõ



ñø� �b ±�Âõ ��¢�ãõ .2 ÛÊê 48.y = 2y0x+ 4(y0)3 Ä÷�Âð� �b ó¢�ãõ Û� 37.2 ñ�·õùÀª �µÔð ©ø¤ Õ±Ï �î �µª�÷ y = 2px+ 4p3 �¤�Ê� �¤ �ó¢�ãõ p = y0 Â��ç� �� .Û�:Ýþ¤�¢ ß���
y = 2px+ 4p3
y0 = 2 dp

dx
x+ 2p+ 12p2 dp

dx

p = 2 dp
dx
x+ 2p+ 12p2 dp

dx
dx

dp
+
2
p
x = �6p ñø� �±�Âõ üÎ¡ �ó¢�ãõ
x = �3p2 +

C

p2 ù�Úµ¨¢ Û� ý�Â�
�
x = �3p2 + Cp�2 ,

y = 2px+ 4p3 .�¤�Ê� ñø� �ó¢�ãõ ¥� �¤ p ¤�ÀÖõ
p2 =

16 (�x�
p
x2 + 12C):´ª�¢ Ý�û��¡ �¤ Âþ¥ üõ�Þä ���� �ø¢ �ó¢�ãõ ¤¢ ý¤�ÁÚþ�� �� ø �µê�þ

y =
23r16 (�x�

p
x2 + 12C)(2x�

p
x2 + 12C).p = y0 �î y = xp+ p2 � 4p øÂÜî �b ó¢�ãõ Û� ´Æ��ÜÎõ 38.2 ñ�·õ�ó¢�ãõ ß�êÂÏ ¥� ýÂ�ÚÖµÈõ �� .Û�

y0 = p+ xp0 + 2pp0 � 4p0

p = p+ xp0 + 2pp0 � 4p0

) p0(x+ 2p� 4) = 0
)

�
y = p0x+ C ,

p = 12 (4� x) .¤¢ p ¤�ÀÖõ ö¢�¢ ¤�Âì �� ,üõø¢ ¥� ø ´¨� �ó¢�ãõ ý¢�äÂ�è ���� y = p0x + p20 � 4p0 ¤�ÀÖõ¥� ´Æ�¤�±ä ü¬�Ê¡ ���� ö� ö¢Âî ù¢�¨ ø üÜ¬� �ó¢�ãõ
y = �

14 (x� 4)2



49 Â���� ���¤¢ ��¢�ãõ .8.2.y = x+ 3(y0)2 � 2(y0)3 Ä÷�Âð� �b ó¢�ãõ Û� 39.2 ñ�·õ:Ý�Æþ�÷ üõ ß��� y = x+ 3p2 � 2p3 �b ó¢�ãõ ß�êÂÏ ¥� ýÂ�ÚÖµÈõ �� .Û�
y0 = p = 1+ 2p dp

dx
� 2p2 dp

dx

(p� 1) � (2p� 2p2)
dp

dx
= 0

(p� 1)(1+ 2p dp
dx

) = 0
p Âµõ�¤�� éÁ� ø üÜ¬� �b ó¢�ãõ ßµêÂð ÂÑ÷ ¤¢ �� �î x + p2 = C Ýþ¤�¢ 1 + 2p dp

dx
= 0 Âð��ó¢�ãõ üõ�Þä ���� �î 9(C� y)2 = 4(C�x)3 �þ ø y = C�

23 (C�x)
32 Àû¢ üõ �¹�µ÷��Æ½õ ë�ê ý�û ü�½�õ ©�� âì�ø ¤¢ �î y = x +

13 Å� p = 1 �î �ø¢ ´ó�� ¤¢ .´¨�.¢�ª üõ.À��î Û� �¤ ´¨� p = y0 �ú÷� ¤¢ �î ,Âþ¥ ��¢�ãõ 10.2ßþÂÞ�
(a) y = px+ p2 � 1 , (b) y = xp� p

(c) xp2 + 2xp� y = 0 , (d) y = p2e�x + 1.ý�ù¤ø¢ ���þÂÞ� 11.2ßþÂÞ�.À�Æþ��� �¤ y = C1ex + C2e2x + C3e3x â��� �� Éµ¿õ Û�Æ÷�ÂÔþ¢ �b ó¢�ãõ (1.À��î ü¨¤Â� �¤ Âþ¥ Û�Æ÷�ÂÔþ¢ ��¢�ãõ ¥� ��Àî Âû ö¢�� üÎ¡ ø ��¤¢ ,�±�Âõ (2
(a) y(5) � 2exy = xy , (b) (y0 + 1)(y00 + 1) = x2
(c) y000 � xey = yex , (d)

�
y(4)�2 + y(6) + cosxy00 = 0

(e) y00 + y0 + y = sin y0 , (f) y0 = x ln y + y ln x��óø� ¯Âª �î ý¢¤��õ ¤¢ .À��î Û� ù��¿ó¢ ©ø¤ �� �¤ Âþ¥ ñø� �±�Âõ Û�Æ÷�ÂÔþ¢ ��¢�ãõ (3.À����� �¤ ü¬�Ê¡ ���� ùÀª ù¢�¢
(1) 2xydx+ (x2 + x2y2)dy = 0 , (2) y0 + 8y = 5
(3) 3r dr

dθ
=

sin θ

r
; r(

π3 ) =
12 , (4)

dv

dx
�
2
x
v =

4
x3

(5) (xy2)dx+ (x3y3 + x2y)dy = 0 , (6) y0 +
3
x
y = x7
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(7) (x4y3 � y)dx+ (x3y5 � x)dy = 0 , (8) ẋ�

2
t
x = 6tx3

(9) x2y0 sin y = 2x cos y + 4 , (10) y0 =
3x2y

x3 + 2y3
(11) (y + 6x5)dx+ (x� 3y2)dy = 0 , (12) y0 = �

2y4 + 14xy3
(13) (1+

y

x
tg
y

x
)dy = (

y

x
+
y2
x2 tg yx )dx , (14) y0 = 3xy � x3

(15) y(x2y2 + 2)dx+ x(2� 2x2y2)dx = 0 , (16) y0 =
lnx2xy

(17) (x2 + y2 + 1)dx� (xy + y)dy = 0 , (18) xy0 + y = �tgx

(19) (x+ 4)
dy

dx
� y = 2(x� 2)3 , (20)

dv

dx
�
2
x
v = �

1
x2

(21) y ln ydx+ (x� ln y)dy = 0 , (22) y0 =
x2y6 � y

x

(23) dx+ xdy = 2 cos ydy , (24) ẋ =
x2 � t2tx

(25) (x+ y2 + 9x2)dy � ydx = 0 , (26) y0 + xy = 2xy2
(27) (xy � 1)dx+ (x2 � xy)dy = 0 , (28) dy + ydx = y3exdx

(29) t
dy

dt
+ y = t2 ; y(�1) = 2 , (30) y0 =

1� 3y
x2

(31)
dx

dt
=
3t2 + x22xt ; x(2) = �4 , (32) y0 =

�3y2x+ xy3
(33) (x2 + y2 + x)dx+ xydy = 0 , (34) ẋ =

x+ ln t

t

(35)
y

x
dx+ (y3 � ln x)dy = 0 , (36) y � xy0 =

p1+ y02
(37) y = x+

12y02 , (38) y = 2xy0 +
1
y0

(39) ydx+ (2x� yey)dy = 0 , (40)
dx

dt
=

�x
t(t2x+ 1)

(41)
dy

dx
+

2xy1+ x2 = 0 ; y(2) = 3 , (42) xy0 + y = x3y2
(43) y sin

x

y
� (x sin

x

y
+ y)y0 = 0 , (44) y =

xy02 +
2x
y0

(45) y02 = y + xy0 �
12x2 , (46) yy02 + y = 2xy0

(47) (x2 � y4)y0 = xy , (48) y = (x+ ln y0)y0

(49) dx+ (2y + x+ ey)dy = 0 , (50) y2eyy0 + xy0 = y

(51) (xy0 � y)4 = (y0)5 , (52) (2xey + y3)y0 = yey


