
Formulas for Midterm II.Line Integral: Z
 F � ds = Z ba F(
(t)) � 
0(t)dt = Z
 F1dx+ F2dy + F3dz= Z ba �F1(x(t); y(t); z(t)) dxdt + F2(x(t); y(t); z(t))dydt + F3(x(t); y(t); z(t))dzdt�dtConservative �elds: Z
rf � ds = Z ba rf(
(t)) � 
0(t)dt = f(
(b))� f(
(a))Change of variables: � x = x(u; v);y = y(u; v) , Ja
obian �(x; y)�(u; v) = ������� �x�u �x�v�y�u �y�v �������.ZZD f(x; y) dxdy = ZZD� f(x(u; v); y(u; v)) �����(x; y)�(u; v) ���� dudv;8><>: x = x(u; v; w);y = y(u; v; w);z = z(u; v; w) Ja
obian ���� �(x; y; z)�(u; v; w)���� = ������������
�x�u �x�v �x�w�y�u �y�v �y�w�z�u �z�v �z�w

������������ZZZDf(x; y; z) dxdydz = ZZZD�f�x(u; v; w); y(u; v; w); z(u; v;w)����� �(x; y; z)�(u; v; w)���� dudvdw;Parameterized surfa
e T(u; v)=x(u;v)i+y(u;v)j+z(u;v)k.Surfa
e areaZZSdS =ZZD� ����T�u��T�v ��� dudv, whereSurfa
e as a graph z = f(x; y), with unit normal n making angle 
 with k.Surfa
e area ZZS dS = ZZD dxdyj 
os 
j = ZZD dxdyjn � kj .Ve
tor Field: F(x; y; z)=F1(x; y; z)i+ F2(x; y; z)j+ F3(x; y; z)k.Flux ZZS F � n dS = ZZD� F � �T�u � �T�v du dv = ZZD F � n dxdyjn � kj ,where n is the exterior unit normal to the surfa
e S.Exterior unit normal to parameterized surfa
e: n = �Tu �Tv=kTu �Tvk,to level surfa
e h(x; y; z) = 0: n = �rh=krhk, to graph set h(x; y; z) = z�f(x; y).Spheri
al 
oordinates T=� sin� 
os � i+� sin� sin � j+� 
os�k, 0����, 0���2�.dS = �2 sin� d� d�, dV = �2 sin� d� d�d�.polar 
oordinates x = r 
os �, y = r sin �, r � 0, 0 � � � 2�, dxdy = rdrd�.Trigonometri
 formulas 
os2 � = (
os (2�) + 1)=2, sin2 � = (1� 
os (2�))=2.1


