MATH 2550 Final Exam

FORMULA SHEET Exam 1
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e Total Derivative: For f(xy,..., 2,

)
(fi(xy, .o zn), ooy f(@1, o )
(
(

e Chain Rule: If h = g(f(x)) then Dh(x) = Dg(f(x))D f(x)

e Implicit Differentiation: If z is implicitly given in terms of x and y by F(x,y,z) = ¢,
h 0z —F, J 0z —F,
en — = and — = .
8:6 FZ ay FZ

e Directional Derivative: If u is a unit vector, D, f(P) = Df(P)u= Vf(P) - u
e The tangent line to a level curve of f(z,y) at (a,b) is 0 =V f(a,b) - (x —a,y — b)

e The tangent plane to a level surface of f(x,y, z) at (a,b,c) is
0=Vf(a,bc) (xr—ay—>bz—c).

e Hessian Matrix: For f(x,y), Hf(z,y) = Hn ﬁyﬂ

e Second Derivative Test: If (a,b) is a critical point of f(x,y) then

1. If det(H f(a,b)) > 0 and f,.(a,b) < 0 then f has a local maximum at (a,b)
2. If det(H f(a,b)) > 0 and f,.(a,b) > 0 then f has a local minimum at (a, b)
3. If det(H f(a,b)) < 0 then f has a saddle point at (a,b)

4. If det(H f(a,b))

a,b)) = 0 the test is inconclusive

e Area/volume: area(R) = [, dA
e Trig identities: sin®(z) = 1(1 — cos(2z)), cos?(z) = (1 + cos(2x))

_ JJrf(2,y)dA

o Average value: fu,q = IR
area o

e Polar coordinates: x = rcos(f), y=rsin(f), dA=rdrdf
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e Trig identities: sin®(z) = (1 — cos(2z)), cos®(z) = %(1 + cos(2x))

fffD (z,y,2 fc (z,y,2

volume of D length of C’

o Volume(D) = [[[,dV,  foug =
Mass: M = [[[,0 dV

e Cylindrical coordinates: x = rcos(#), y=rsin(f), z=2z,dV =r dz dr df

e Spherical coordinates: x = psin(¢) cos(d), y = psin(¢)sin(f), z = pcos(¢),
dV = p*sin(¢) dp do do

e Substitution for double integrals: If R is the image of G under a coordinate transformation

T(u,v) = (z(u,v),y(u,v)) then

//f:cy da:dy—//f (u,v))| det DT (u, v)| du dv.



