Formula Sheet (Rebecca Turner, 2019-11-
12)
a-b =73} a;b; = |allbcosf.

(azbs —
a,b, —a,by).

axb= asb,,

laxb| =

asb, —a, bs,
|a||b| sin 6.
Param. eqns. of line through (xq, Yo, Zo) par.
to(a, b, c):
X =Xxo+at, y=y,+bt,
L X—Xo _Y—Yo _ 22— 2o
Symm. eqns.: a === = c
Vec. eqn. of plane through r with n normal:

n(r-ry)=0, n-r=n-r,.

Length along a vec. fn. r(t):

fel @] dt = fo\[3, 02 at,

Unit tang. T(t) = ¥’ (¢)/|r'(t)], so curvature
of r(t) w/r/t the arc len. fn. s:

_T’ _ [T'(6)] |’ () x r”(t)|
sIT WOl P
N(t) = T'(2)/ |T'(t)|
fxy(aa b) = fyx(aa b)
Tan. plane to z = f(x,y) at (Xg, Yo, Zo):
z =2z = fx(X0s Yo)(x = Xo)
+fy(x0, Y0)(¥ = Yo)-

vicey = Liv g—f

Unit normal:
Clairaut’s thm.:

Grad.:

z=2zg+ct.

Dir. deriv. towards u at (X, Yo):
Da by f (X0, ¥0) = fx(x,¥)a+ fy(x, y)b
=Vf(x,y)-u
Max of D, f(x) = |V f(x)|. Tan. plane of f at
p:
0 = fx(P)(x — px) + fH(P)Y - py)

+fz(p)(z - pz)-

If f has loc. extrem. at p, then fy(p) = 0 (&

fy, etc). If so, let

S 0 | = faty =

D = 0: no information. D < 0: saddle
pt. D > 0: fyx(p) > 0 = loc. min;

fxx(P) < 0 = loc. max. (D is the Hes-
sian mat.)

Set of possible abs. min and max vals of f in
reg. D: f at critical pts. and extreme vals. on
the boundary of D.

Lagrange mults.: extreme vals of f(p) when
g(p) = k. Find all x, A s.t.

Vf(x) = Vg,
ie. fx = Agy, etc.

gx) =k

'[ f(rcos®,rsin6)rdrdb.

= || (Vrseer+ 1y +1) aa

Line int.s

jc Foxy)ds =

Jb HEIORYO) (g_’t‘)z + (Zf) dt

If C is a smooth curve given by r(t) from
a<t<b,

J Vf-dr = (b)) - F(x(a))
C

Spherical coords: x = psin ¢ cos 6

y = psingsinb,z = pcosp

curl F =
(3899 9 oK 90 _op)
8y 9z’dz Idx’dx Idy
F=(P,Q,R), curlF=VXF
F “conservative” = 3f,F=Vf.
oP 0
divF=V. F_a+a—§+a—z.
curl(Vf) =0, divcurlF =0

If C is a positively-oriented (ccw) closed
curve, D is bounded by C, and n represents
the normal,

¢ F-nds = J] divF(x, y)dA.
c D



Common derivs: f(g(x)) — g'(x)f’(g(x)),

b* = b*Inb, f~1(x) = 1/f(f~1(x)),
Inx — 1/x,sin X = cos X, cos X — —sin X,
tan x — sec x, sin_ x — 1/4/1 — x2,
cos~! x — —(sin"! x)’ (etc.),

tan~! x - 1/(1 + x2),

sec™! x — 1/(|x|Vx2 — 1).

Common ints (don’t forget +C):
xn+1
x" -

+ C whenn# -1

1/x — In|x|
tan x — — In(cos x)

J.uv’ dx = uv — Ju’vdx (Int. by parts)

Judv = uv—jvdu

g(b)

g(a) a
Ex. in f2xcos x% dx, let u = x2, find
du/dx = 2x = du = 2xdx, subs.
fcosudu =sinu + C =sinx? + C.

« x2—a?letx = asecH, use
sec2@ — 1 = tan’ 6.

limsinx/x =1
x—0

lim(1 — cosx)/x =0
x—0
lim xsin(1/x) = 1
X—00
lim(1+ x)* =e
x—0
lim(e®* — 1)/(bx) = a/b
x—0
lim x* =1
x—0t
lim x™" =
x—-0t+

For 0/0 or #co/co, lim fx)/g(x) = lim f(x)/g'(x)

For g(x) cont. at L, hm f(x) =L = 11m g(L)

fw)du = I f(g(x))g'(x)dx wu-substitution.

HR flx,y)dA = K j:f(rcose,rsine)rdrdg

« Integrand contains a? — x?2, let
Xx = asin 6 and use
1—sin®6 = cos? 6.

« a?+x%letx = atan6, use
1+ tan® 0 = sec? 6.



