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Useful formulas · sin(t) + cos (t)=1 · e = X · him A · X=0

, y
+0im =

0

3(X ,y)+> (10) => limit DIE
· sin(t) = Ecost) · In(e) = X · x =y +02im2

· cost) = por · Incal = bincal

·limmisim cos silS · OI" cos" 10) sin(os15/24/
-

↓
11: p = Q - P #Products · [a] ·L = adabs

↓ day squeeze
G

8

· = 19p
,

92
,

43) = Hall= · a. b = Hall 11611 cos 10) & : IfI is "nice" (not always !) fay - fyx

·all(= c5 = x5 =0 garallel Projection:a pra = (a) d
· 2= ty ,van·LJ :5 =0

v
Cross Products oaxd = Das an

· Of =[]
y =

= 2x . 3 + 2y :1

Lines : ·

Po
= 6 . (utr) + 2 · Curr

· llaxbI= Hall 11611 sin(O) · Duf = Of· Full = directional derivative :

· llaxbl1= area of parallelogram formed by 96 Properties : 1) Duf maximizes at we UF and its may is 11871
Area of triangle = - llaxbl

Parametric Vector Symmetrics 22) but minimizes at uz-lf and its min is11871
· la . (6xc)) = volume of equalleliziged formed bya b, c

r(t) = Po + v + -N (3) Duf =0 when und If

V3S =l Planes" 5
. Lua

Pov · a(x-vo) + bly-yo) + c(2-2) =0 Tangent Plane ; (1) If fly
,
2) = c leset then NLPF normal

N= (a
,
6
,

2) d glane e.g. Ry + z = 4 Sphere then NaVf = Cy
, by, 22) = normal

Distance : Q * ListIQ
,
line)= Po =(

, yo, 20) et in glane

·

Po (2) If z = foxy) surface then take g = fixyl-z and N = Ug = normal
If v
, 12 parallel to plane then N = UXV

e.g .

fix
, you 3x2 + Syn then g

= SeSy-z and N = Ug = Cloy, loy, 1) = normal

#fance,a dist(Q
, glawe= Tangential Approximation : f(xoth

,
YotKE Fax

,
yo) +*x(X

,
Foth + Fy(X

,
yo) K
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2nd Derivative tests critical ets ->
Ofte

2f Decrit of then take H = /Ge-Let
clean

%
-> Get(H) =0 undeterm

↓ Of = DNG ↓
Get CH) <O-1fxx >0 local

min

Lagrange (for extreme values ↓
Interior :8770 ↑

Exx 50 Local

&12 : · rit) = position

-

for boatary SOFEA
Y

condition

max

↓ boundary :
· vit) = r'(t) = velocity · TCT:el unit tangent vertor Lagrunge

· act) = v"ct) = v'() = acceleration ·Nit unit normal rector 2 . g . f(x , y)= Xi + yz On interior : Of =( = [8]== (0
,
0) crit at

· with = smooth on interval 1 If rict) cont on I
on

2
+y21/

xity2c) On boundary : gues =RighPgz] Lagrange:S
r'les to on interior of I

Then Y f(xy y)= x4 +ya - Pf =Y4
Y S

4y+y 1
· rit) = piecewise smooth if it is smooth on a finite number of subintervals of I

· L =Cllr still It = length

· a=T + arN where agz tangential components

av= Hvll - Ill== normal component
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Ch14 : Polar Y
R
- Spherica) :

-- "E X= cos(t) Sinces

X = rcos(0)
O y = ps in (8) sinlys

y
=Usin (b) z= y (os(y)
z = 2

· x2+y2= 22 4
· x2+y2 +z =g
x+yz = p sin(y)

· JS fix,y = ((f(r, 0) . r
G

· (S Ex
, y ,2)

= /J f(8,4
,
p) · Psince

· V = JSS1 Exty volume of region
S : /S KroXyll &A surface area

R

Change of variables : X =X1
,
V) + J:a or unuixes - 5')y = y (u, r) v= v(X, y)

() f(x ,LACS flyV) ·etCJ GA (S +(,)GA = (S, flyuIRI M

*Not much to memorize
,

Practice !!

Ch15 !
Jefds = Jo forces all Zell It line integral

1S7ds = /S fer,y) · 11rxxyl &A surface integral
R

(FoLo =
-(of costs t

C - flenbet)-f(start et) if felf (curl +1= 0 (fTLI)

/SN-MydA if closed, f=[] (Green's↓ ↓ = anti clock

- = clock

R
X +: induced orient =

& &curictions if Gclosed
·

f= [M] (stores orient of C

5) Fonds = X&
Fir

,y) · (oxXy) LA +: induced orient = orient of exercise

E & JS)Lirf &V (divergence) += outwards Of E = closed ! (

&arametrization :
G

Le-fixes)
Standard Cylinder (M= fixed) Lisk Lanfixed Come ly : fixed Sphere ;

rCO
,
2) = RcosIt)

~ (p,) =
9(01) sinCt)

r(Ag) = Roses since

↳RainI
~ cr
,
)=] esin(t) sin(Q) [

r(x
, y)=

x
,

y] [ [ I R sinlos since)
ecos(p) & cos(y)

rxxry = [= ]
Ivory= Rsince

Moxxyll =Nifty Korell = & Iroxell = & ryx : psing


