
Formulas for Midterm 1.Curve C: 
(t) = x(t)i+ y(t)j+ z(t)k, a � t � b.Tangent ve
tor: 
0(t) = x0(t)i+ y0(t)j+ z0(t)k.Ar
 length: L = Z ba k
0(t)k dt = Z ba px0(t)2 + y0(t)2 + z0(t)2 dtGradient: rf(x; y; z) = grad f(x; y; z) = �f�x (x; y; z)i+ �f�y (x; y; z)j+ �f�z (x; y; z)kChain rule 
ase 1: If h(t) = f(
(t)) then dhdt = �f�x dxdt + �f�z dydt + �f�z dzdt = rf � d
dtDire
tional derivative: ddtf�
(t)����t=0=rf � u, if 
(t)=x0 + tu, juj=1.Linear approximation f(x0 + h) � f(x0) + nXi=1 �f�xi(x0)hi = f(x0) +Df(x0)h,where the derivative matrixDf=26664 �f1�x1 : : : �f1�xn: :� ��fm�x1 : : : �fm�xn
37775 and h=(h1; : : : ; hn) =264 h1:�hn 375.2nd order Taylor formula f(x0+h) � f(x0) + nXi=1 �f�xi(x0)hi + 12 nXi;j=1 �2f�xi�xj(x0)hihjChain rule: Suppose g : Rn ! Rm, f : Rm ! Rp and let h : f Æ g : Rn ! Rp beh(x) = f Æ g(x) = f(g(x)). Then Dh(x0) = Df(y0)Dg(x0), where y0 = g(x0).Ve
tor Field: F(x; y; z)=F1(x; y; z)i+ F2(x; y; z)j+ F3(x; y; z)k.Flow line: d
(t)dt = � F�
(t)�; � � 0 i.e. 8><>: x0 = �F1y0 = �F2z0 = �F3 or dxF1 = dyF2 = dzF3 .Divergen
e: r � F = divF = �F1�x + �F2�y + �F3�z .Curl: r�F = 
urlF = �������� i j k��x ��y ��zF1 F2 F3 �������� = ������ ��y ��zF2 F3 ������ i� ������ ��x ��zF1 F3 ������ j+ ������ ��x ��yF1 F2 ������k;where ����� ��y ��zF2 F3 ����� = �F3�y � �F2�z et
.
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