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Formula sheet for the first exam in Math 251:05-10, spring 2006

The distance from Py(zo, yo, 20) to Pi(z1,v1,21) is \/(z0 — 1)% + (yo — v1)% + (20 — 21)%
|a:r:1 +by; +cz1 + d|

va? 4+ b2 + c?

The distance from Pj(z1,y1,21) to plane ax + by +cz+d =0 is

Sphere: (z —h)? + (y —k)?> + (2 — )% = 2.

Plane: a(x — z¢) + b(y — yo) + ¢(z — 29) = 0 where n = (a, b, c).
T =x0 + at

Line: ¢ y =yo + bt through (x¢,yo, 20) in direction (a, b, c).

z=z9+ct

la] = \/(a1)? + (a2)? + (a3)? if a = a1i + azj + ask.
a-b=|al|b| cosf (If =0, thena L b.) |axDb|=|a||b| siné (If a||b, this = 0.)
axb=-bxa a-(bxc)=(axb)-c ax(bxc)=(a-c)b—(a-b)c
comp,b = ﬁ proj,b = ﬁa
a |a a a-a
Volume of a parallelepiped with edges a, b, c: |a- (b x c)|
Arc length: [ [v/()] dt; % = | (1)]; T(t) = S5 N(t) = 15k B(t) = T(t) x N(#)
) )d_T LT W0 X (0] 2 am 8 () — " Oy O] vmrwr @)
ds | [r'(2)] v’ ()] (@'(t)? +y/(£)%)3/2 (14 (f'(x))?)3/2
/ / %
_(r (|i')’(>;)rx(i'>”)(t)r|2 (t) Frenet-Serret: % = kN, Cil—l: = —kT + 7B, % = —7N.
Tangent plane to z = f(z,y) at P(z0,Y0,20): 2—20 = fa(0,Y0)(x —20) + fy(z0, Yo) (¥ —¥0)
Linear approximation to f(x,y) at (a,b): f(z,y)~ f(a,b)+ fsz(a,b)(z—a)+ fy(a,b)(y—Db)
Tangent plane to F(x,y,z) = 0:
Fy(zo, Y0, 20)(z — z0) + Fy(20, Yo, 20) (¥ — y0) + F=(x0, Yo, 20)(z — 20) = 0

F,
If y implicitly defined by y = f(z) in F(x,y) = 0 then dy =——.
dx F,
F, F
If z implicitly defined by z = f(x,y) in F(z,y,z) = 0 then z, = ~ 7 and z, = _Fy'
of. of. Oof
V= {fu, fy, f2) = %IJF 8_yJ + %k Duf(z,y,2) =V f(z,y,2z)-u

Some chain rules:
_ _ B dz Ofdr Ofdy
If 2= f(z,y) and = = z(t) and y = y(t), then G aed T

0= _0fdg , Of oh

If 2 = = = hen 2 = 5205 T 9y 95
¢ = f(z,y) and z = g(s,¢) and y = h(s, ), then o= = ==~ dy s



