Math 205 Final Exam Formula Sheet
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Angle between two vectors: c0S0 = ———
Jull v

. UeV
Projection of u onto v: proj,u = [ ” ”2 Jv
Y

Work formulas: W = Hproj%Fﬂ H@H W :||F|| H@H Ccosé,W=Fe @

Parametric equations of a line in space: x = x, +at, y=Yy,+bt, z=2 +ct
Equation of aplane: a(x—-x)+b(y—-y,)+c(z-2z)=0
‘PQon

The distance between a point Q and line in space is given by where v is the direction vector for the line

The distance between a plane and a point Q (not on the plane): D = HprOJn PQH
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and P is a point on the line: D = - ” ”
Y%
Cylindrical to rectangular: X =rcos@, y=rsind, z=z
Rectangular to cylindrical: r” = x>+ y?, tané = Y -y
X

Spherical to rectangular: X = psingcosé, y = psingsing, z = pcosg

Rectangular to spherical: p® = x> + y> + 7%, tané = Y ¢ = cosl[
X

Spherical to cylindrical: r* = p’sin®¢, @ =60, 7= pcosé

Cylindrical to spherical: p=~r*+2z°,60=6, ¢ = Cosl[

z

&
VX +y +7°

. r'it)  v()
The unit tangent vector: T(t) =——= .
[r®] vl
o . T'(t)
The principal unit normal vector: N(t) =
[Tl
d
at) = a; T() + ay N(t), where a; = EIIV(t) lland ay = [Vl T'(t)]
ar =aeT
a, =aeN=/[a|" -2,
b
Arc length formula: s = '[||r'(t)||dt
a
t
Arc length function: s(t) = I||r'(u)||du
Curvature: K = |||| (())|||| (incidentally, K M is also a handy

formula for calculating K).
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f (% y) = lim T OFAENZ TN g gy = fim T XY A= TY)
Ax—0 AX Ay—0 Ay
The total differential: dz = f, (x,y)dx + f (X, y)dy
Suppose that in the equation F (X, y) = 0, y is defined implicitly as a
differentiable function of x. If F is differentiable, then ﬂ = —M.
dx F (X Y)
If the equation F(X,Y,z) =0 defines z implicitly as a differentiable function

F (xv,z
of xand y, then Q:—M and oz ——M

xRy y  FRKxy2)
The directional derivative: D, f (X, y) = f,(x,y)cosé + f (x,y)sing.

The gradient: Vf(x,y)= f, (X, y)i+f (X, y)]
Tangent plane: f, (Xy, Yo, Z)(X—=%) + £, (X5, Yo, Zo)(Y = Yo) + T,(%o, Yo, 2)(2 = 2,) =0

Angle of inclination: cosé =

The Second Derivative Test: Suppose the second partials of f are continuous on an open region
containing (a,b) and Vf(x,y) =0 (i.e. (a,b) is a critical point). Let

d = f,(a,b)f,(ab)-[f,(ab)l
a) Ifd>0and f,(a,b)>0,then f(a,b) isa relative minimum.
b) If d>0and f,(a,b)<0,then f(a,b) isa relative maximum.

c) If d <0,then f(a,b) is neither a relative minimum nor a relative maximum.
d) The test is inconclusive if d =0.



