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7 Max and Min problems

· Critical point : Ex = 0 and Fy = Q

D(x
,y) = fxx fyy - (fxy))

Min : D>0 f >Q

Max : D > Q f LQ

Saddle : DQ

Inconclusive : D = Q
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.
8 Lagrange Multipliers

f = Xg

1) Break equation into X , y ,
z components and solve for a commonality between 3

2)Set components equal to each other and solve for singular component ,
X , y ,

or z

3) Plug solved variable into g(x, y ,
z) solve for g = 0 then plug into other components

to get CP

Get FF = X5G to equal zero and plug into

4) Plug CP into f(x
, y ,

z) OR :

0 for CP : Fx-16x = 0 and -X6y= 0 (X value doesn't matter

16. 1 Double Integrals Over rectangular regions

&" +x , 3) dyd

farg=S + (x ,3)dyd

Area

#Integrals in Polar Coordinates

x+y= r

X = rCost ! rardade dardudo

y = r Sing



16.5 Triple Integrals in Spherical Coordinates

z
D = Q

02 01 2π

[ O201T -> Max distance

L
X

·ia
x+y + z = p'dV= p'singdpddo
X = pcos Sind

y = p Sint Sin &

z = pcos &
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6 Integral in Mass Calculations

Moment : MxSS3P(x ,y)dA

My = SSiXP(x ,y)da

mass : m = (rP(x
,y) dA or m : SSSp(X, y,

z)d

X coordinate : * = im SSixp(x ,y)da

y coordinate : ij = in SSiyp(x,y)dA

z coordinate: : in SSSpzp(x, y,
z) dv

17
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1 Vector Fields

· Potential function : Scalar function

Gradient Vector field : gradient of some Scalar

Potential -> Gradient

0 = =P = (ax
, zy)
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2 Line Integrals of functions and vector fields

· dS = Ir c) 1dt
· Work = SaF . r'dt

· Bounds of line : r(t) = (Starting point) + - (Final - inital point)

r(t) = (a
,
b) + t (c

,
d)

Find values for t that makes r(t) = final and initial point

·

solving for r(t) given points and equations

EX) Sc(x+5)ds from 10 ,
01 to (1

,
1) along y = x" then back to 10

,
0) along y= x

· If equation is line use line equation and pick direction

If equation other than live
, pick X to be t and change y to match

original equation :

Ex) If X = t

y = th

r(t) = (t
, t>



Reminder Notes

·

Cylindrical :

r drdO = dA · Area under a plane :

r = x + yz S)Fx+ Fy +T da
X = rCOSO

y = rsing

· Max and Min
·

Spherical : ↑F = XTG

D'SindpdOdO = dV D > & Fxx10 max

pr= x+y+ zu D > 0 Fxx > ① mon

z = pcos & D2Q Saddle

X = PSinOcos D = Q undetermined

y = p Sind Sin

· Work : W = S. "F . r'de
· Line integral : (f(x ,y)ds as = Ir c)ldt

· Mass : m = SS density (x ,y) dxdy
x = m() xdens(x,y)dxdy

i = iS) y dns (X,y)dxdy

Moment : X = SSydens

Moment of inertia : I= /)pd2 didistancefromasa


