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Sin {ormula
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u'v = [u] [v] cos(a) ANGLE

luxv| =|ul |v]sin(a) AREA

pI‘OJ S AT 2W LENGTH
i

u - vxw VOLUME

b lbinlioalions lo ramenibiet



POINT POINT
O

—

POINT LINE

POINT PLANE .|

LINE LINE

o {ormulas Lt b
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: OP = <3,4,1>

V = <1,I,"3>
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wW=<I1,2.1>
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Parametrization n=<7-4,

;(t,S) = < 3+t+S,4+t-28,1-3t+s> /X4y 3272



V=<2 13>

F Symmetric
Parametrization equations
r(t) = < 3+2t,4+t,1-3t> X3 V4 2

2 =T =

= < X,V,Z>

(solve for t)
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Problem

FIND ALL THE POSSIBLE
DISTANCES

2 2 2
(x-1) + (y-2) + (z+3)=1
X-y+2z=3

E X-1=y-3=2Z-5
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B(t) = T(t) x N(t)
Velocity and Aceeleration - '7(77)5(3(5)'
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4 Concep]ts on Curves



]n]tegraﬁon



Your ini]cial Veloci][g is <1,0,0> al t=0.
You start at (2,3,5) at 1=0.
W here are you at time [=1?

PATRICK SCHILLER
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r(t) = < sin(tz),sin(t?’) >

r(t) = < t sin(t),t+1>

. B
> r(t) = < t+1,t sin(t)>
| r(t) = < t cos(t),t sin(t)>
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F(t,s) =<sin(s) COS(‘(),Siﬂ(S) sin(‘c),cos(s) >

—

r(’c,s) :<X‘|"V1S‘|_W1{,g+VQS+‘&TQt,Z+VBS+W3{>

?(’c,s) =<r<z) cos(i),r(z) sin(’c),z >

4 Sudi
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GRID CURVES
ARE LINES OR
HELIX CURVES

?(’c,s) =<lq cos(‘c),s sin(i) =









4 types
E"ipsoids

Daraboloids

ngerboloids

Specials




Vf(xyz) =<f,f,f> Gradienl
va(x,y,z) s -
Directional Derivative
S AD)=V F(xy,2) P (1)
Chain Rule



Vf(x,y,z) = <a,b,c> normal veclor

ax + by + cz=d tangent plane

I—(vavz) = f(XO, A Zo) =
a(x-x,) + b(y-y,) +c(z-z,)

Estimate f(x,y,z) by =
I—(ny,z) near (Xo’)év zo) estimation

| | |
Lincarizakic

4 concepls are relajtec]



Problem

» ESTIMATE 0.999 *3.0004°

=) FIND THE TANGENT PLANE OF

2
B v)i=XxXY -Z=0 AT(1039S



ESTIMATE 0.999 *3.0004°
f(X,y) = X y° VE(x,y) = <y,2xy>

V£(1,3)=<9,6>  f(1,3) =9

L(0.999,3.004) =9 -9 *0.001 + 6* 0.0004
= 8.9934

BEELIAL - 8 O93397/5



Ut(t,X) = Ux(t,X) transport

u.(t,x) =u_(t,x)  heal
t 4 PDE
utt(t,x) = uxx(t,x) wave

uXX+ uXX =O [aplace

utx(t,X) == Uxt(t,X) Clair()]c
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LOCAL EXTREMA
LAGRANGE PROBLEMS

GLOBAL EXTREMA
JENNA MCGUGAN



Vf(x,y)=<0,0>

2
.

D>O fXX < O maximum

D>0 fXX > () minimum
D<0O saddie point

Secon«] Deriva’cive Tes]t



Problem:

Find the extrema of the function

f(x,y) =x2y+3y3 -6 XYy

and classify them.




VE(X,y)= AV g(x,y)




FIND LOCAL EXTREMA INSIDE
FIND EXTREMA ON BOUNDARY
POSSIBLY AT INFINITY
COMPARE TO FIND LARGEST
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GIOL al exjtrema




MARK LEVI

MATHEMATICAL
MEEGHANIC .....

B ninimize
B aander [ixec]

circum[erence.
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ff f(x,y) dydx = ff f(x,y) dxdy
dC Ca

F ulaini TLeorem ONLY FOR
RECTANGLES
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a(Y)k/b(y)
C(X)
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a b
bd(x) d b(y)
f f fxy) dydx = f f(x,y) dxdy
ac(x) ca(y)

Swi‘ch Order MAKE PICTURE!
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IAN LUNDBERG’S PROJECT
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/o /1/3 cos(y* + 1) dydx
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IR picture
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Z=X+ Y

X+ Y <1

i oblem: fin(l ]clnﬂ sur{aee area
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1) NONLINEAR LINEARIZATION
2) DIVISION BY ZERO IN LAGRANGE

3) NOT TRYING AN INTEGRAL THEOREM

4) LACK OF FIGURE IN INTEGRATION
5) MIXUP OF DIMENSION FOR GRAPHS
6) FORGETTING THE -1 IN CROSS PRODUCT

7) USE Pdx+Qdy FOR LINE INTEGRALS
S) FORGETTING INTEGRATION FACTOR

9) WRONG ORIENTATION
10) FINAL RESULT IS NOT WRITTEN

Lop 10 Miclakes in 91a



