Partial Derivatives
Calculus Ill - Chapter 11 Formulas

Equation of tangent plane to surface of z=f(x,y) at point P(x,,Y,2,)is:  z=2z,=1 (X4, Yo)(X —=Xg)+f,(Xq, Y)Y —Yo)
Linear or tangent plane approximation of f at (a,b) is: f(x,y)=f(a,b)+f (a,b)(x —a)+f (a,b)(y —b)

total differential : dz =f, (x,y)dx +f, (x,y)dy = S_de + Z_Zdy
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Chain Rule {f =f(x, thx=g(t)andy=h(t)}: —=——"+—"—-2
ain Rule {for z =f(x,y)with x =g(t) and y =h(t)} 9 ox dt +ay Tt

Chain Rule {for z =f(x,y)with x =g(s,t) and y =h(s,t)}: Q=a_za_x+6_zg and a_z=a_za_x+a_zg
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Implicit Differentiation: dy —_Ox _ _5K other forms on page 785
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Directional Derivative in direction of unit vector u=(a,b): D,f(x,y)=f (x,y)a+f,(x,y)b = Vf(x,y)u
Directional Derivative when u makes angle 0 with + x axis and u = <cose,sine> 1 D,f(x,y)=f (x,y)cos@+f (x,y)sin@
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Gradient of f: Vf(x,y,Z)=<f f fz> P +a P
X oy o0z

X1y

Equation of tangent plane to level surface of F(x,y,z) =k at point P(X,,y,Z,)is :
Fx (Xoayoizo)(x - Xo) + Fy(xo’yo1zo)(y _yo) + FZ(XO,yO,ZO)(Z - Zo) =0



