
(4-1 ý�ûùøÂð ) 2 üõ�Þä ü®�þ¤ �Â�ö�þ�� ö�½µõ�´ä�¨ 3 :ö�½µõ� �Àa õ 1404 ¤�þÂúª 6:À��îüõ ëÀ¬ Âþ¥ Í��ø ¤ ¤¢ v ø u ,y ,x ý�ûÂ�çµõ À��î ­Âê .1 ñ��b¨
{

y ex = 2+ sinu

y2 − x3 − x = 3+ cos v

u = 0 ,y = 2 ,x = 0 �f ·õ ,´¨� üú��÷ À��îüõ ëÀ¬ ��� Í��ø ¤ ¤¢ �î üÏ�Ö÷ �b ä�Þ¹õ Ý��îüõ ����.´¨� ¤�îÁõ �bä�Þ¹õ ¥� ý�Ìä (0,2,0,0) �bÎÖ÷ �Áó ø À��îüõ ëÀ¬ ��� Í��ø ¤ ¤¢ v = 0 ø�� ö���üõ �¤ (x, y) ö� ¤¢ �î ¢¤�¢ ¢��ø üÚþ�ÆÞû ×þ ,¤�îÁõ �bä�Þ¹õ ¥� �ÎÖ÷ Âû ¤¢ À�û¢ ö�È÷ (Óó�).´ª�÷ (u, v) ¥� ÂþÁ�ÕµÈõ üã��� �¤�¬.À��î �À�� �¤ y ü÷�Â½� ¯�Ö÷ ,´¨� v ø u °Æ� Â� y �î ��� â��� ¤¢ (�)(ùÂÞ÷ 20) ¢��ì �� f(x, y, u, v) = y â��� ÝÞ���õ ø ÝÞþ�î�õ À�û¢ ö�È÷ Ä÷�Âð� °þ�Â® ¥� ù¢�Ôµ¨� �� .2 ñ��b¨
{

y ex = 2+ sinu

y2 − x3 − x = 3+ cos v.sin v = 0 ø cosu = 0 �î Àû¢üõ  ¤ üÏ�Ö÷ ¤¢(ùÂÞ÷ 20) :À÷�´±·õ üÖ�Ö� ¢�Àä� c ø b ,a ö� ¤¢ �î ÀþÂ�Ú� ÂÑ÷ ¤¢ Âþ¥ �¤�¬ �� �¤ D �b ���÷ .3 ñ��b¨
D =

{

(x, y, z) ∈ R
3 |

x
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+

y

b
+

z

c
= 1, x, y, z ≥ 0} ..À��î �±¨�½õ �¤ ∫∫∫

D

y dxdydz ñ�ÂÚµ÷� Û¬��(ùÂÞ÷ 20) :ÀþÂ�Ú� ÂÑ÷ ¤¢ Âþ¥ �bÎ��® �� �¤ F : R
3−{(0,0,0)

}

−→ R
3 ý¤�¢Â� ö�À�õ .4 ñ��b¨

F(x, y, z) =

(

x
√

(x2 + y2 + z2)3 ,
y

√

(x2 + y2 + z2)3 ,
z

√

(x2 + y2 + z2)3) .ÂÑ÷ ¤¢ n ý�ÂðöøÂ � ø �Øa þ ñ
 �õÂ ÷ ¤�¢Â � � � �¤ S = {(x, y, z) ∈ R
3 | |x| + |y| + |z| = 1} �b þø ¤ (Óó�).À��î �±¨�½õ �¤ ∫∫

S
F · n dS ñ�ÂÚµ÷� Û¬�� .ÀþÂ�Ú�

n = 1√3 (1,1,1) �bØa þ ñ
 �õÂ÷ ¤�¢Â� �� �¤ S1 = {(x, y, z) ∈ R
3 | x+y+z = 1, x, y, z ≥ 0} �b þø ¤ (�).À��î �±¨�½õ �¤ ∫∫

S1 F · n dS ñ�ÂÚµ÷� Û¬�� .ÀþÂ�Ú� ÂÑ÷ ¤¢(ùÂÞ÷ 20)�ðÂ� ´È� ¤¢ ����b¨ �b õ�¢� •



,ß���Ýû .Àª�� n ý�ÂðöøÂ� �b Øa þ ñ
 �õÂ÷ ¤�¢Â� ø S ¤��Þû ¥Âõ �� ýÀã� �¨ �b ���÷ ×þ D À��î­Âê .5 ñ��b¨.¢¤�¢ �µ¨��� �ø¢ �b ±�Âõ ý�ù¤�� ��ÖµÈõ ¯�Ö÷ ��Þ� ¤¢ �î ÀþÂ�Ú� ÂÑ÷ ¤¢ üã��� �¤ f : R
3 −→ RÀ�û¢ ö�È÷ (Óó�)

∫∫∫

D

f div(∇f) +

∫∫∫

D

∇f · ∇f =

∫∫

S
f∇f · n dS.ÂÔ¬ S ¯�Ö÷ ��Þ� ¤¢ f ø ∂2f

∂x2 + ∂2f

∂y2 + ∂2f

∂z2 = 0 Ý�ª�� �µª�¢ D ¯�Ö÷ ��Þ� ¤¢ Âð� À�û¢ ö�È÷ (�).´¨� ÂÔ¬ ��÷ D ¯�Ö÷ ��Þ� ¤¢ f ù�Ú÷� ,Àª��(ùÂÞ÷ 20)­Âê .ÀþÂ�Ú� ÂÑ÷ ¤¢ F(x, y, z) = (xz + yz,2xz, 12y2) �bÎ��® �� �¤ F : R
3 −→ R

3 ý¤�¢Â� ö�À�õ .6 ñ��b¨´ú� .Àþ�üõ ´¨¢ �� z = x2 − y2 �b þø ¤ ø x2 + y2 = 1 �b ÷��µ¨� í�Âµª� ¥� �î Àª�� üÞ¡ C À��îñ�ÂÚµ÷� Û¬�� .Àª�� ü��·Ü·õ ´ú� ¤¢ xy �b½Ô¬ ýø¤ ö� Âþ�Ê� �î ÀþÂ�Ú� ÂÑ÷ ¤¢ ý¤�Ï ��÷ �¤ C Ý¡.À��î �±¨�½õ �¤ ∫
C

F · dr(ùÂÞ÷ 20)ùÂÞ÷ 120 :á�Þ¹õ


