MATH 126 A/R — 31 Ochber 202S

2D CoOoRDINATE SYSTEM
2 Y
E_ _‘{ V=3> Grapks Consist of pairs of poiats (x,y),
| 5 Wka’r does. it .mean to ﬁrnfl\ ,y_._.Q_?
l Lt means ho plt . all . points (vy) that
S“'HS'F)’ }’-'— 2. S‘b: X= aﬁr#fl\g’ y=2

32D C(ooRDINATE SYSTEM
PO‘I\"S'- (xl/) E-)

Axes can be drawn from diffecent  perspectives,
2
but keep %y oriented as in R.

! 2
N
DISTANCE FORMULA
The distance from P=(x,y, 2) + Q= (%, %, 2.) is

«/(:z— 'X.Y' + (y;- ‘y,)l + (2;- 2.)2 .

CONTOUR _MAPS And LeEVEL CuRVES
If f(oy) is 4he altitvde ot point (xy), then each
Contour . is LH\& ﬂmck of 'F(x,y) = k ‘ for some constant k.

Svch: a jra‘ol\ is a level -curve
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Graph from N/\g.fbcfmf‘-‘ca‘-

Multivariable Functions

1. Sketch the 3D coordinate axes, and label each axis. Then draw the graphs of the following

equations. 2
y=2 4yt =1 A
N ] .
/ plane N cylinder
) 7’-’—2 rfadivs = 1
// - okovt the z-axis
> y _ K '/ | >)’

, é LD

2. Let f(z,y) = v/2? — y2. Note that this is a function of two variables, z and y!

(a) What are all  and y values such that f(z,y) = 0?7 Draw the set of these values in the
(x,y)-plane. O= W MY Y= fix x=1:
2

D= x-y
— \/"+e = |
Y=-%

(b) What are all  and y values such that f(z,y) is a real number? Draw the set of these half ciccle
values in the (z,y)-plane. Slee ot x=1

-f-('x,y\ s e real aomber x>
that w5, i |x >ly|

Virace"  of Ha

ﬁmpL at x= |

(c) Choose some points (z,y) and compute f(z,y). Where is f(x,y) big? Where is f(z,y)

small? < Everyone at your
. W A‘Se" Fix a valve x=cC. TI\M table can choose
'F(X’Y\ IS '0'368')' whea - "F( N . different points! Then
,X' . b; d H\-& jf‘?k z2= c,y) is 2=Jc-y compare answers.
1S :3 an

whieh s 2%= Cz_y'z/ which s 2’472=C2-
Y is 2ere

So cross sections (or “traces”) of  F(xy) perpend-cular
b e xaris are lelf cireles.

(d) Sketch the graph of f(x,y) on the 3D coordinate axes.
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3. (a) What is the distance between (0,0) and (1,1) in 2D?

< Is there a right
triangle hiding here?

(o,o), 1 e

(b) What is the distance between (0,0,0) and (1,1,1) in 3D?

<2 Where is the right
Ienjﬂ\: I \I—z—z + 1‘7, triangle?
= {3

= 2 2
\!' 2]

———m - = =

x 1
4. Consider the points P = (1,-2,1), @ = (5,1,1), and R = (1,1,1).

(a) Find the distance between the points P and Q.

J -0 (e oy

th 3+ = 5

distance

|

(b) Find an equation of the sphere with radius 3 centered at P.= (l "2 0

(—>The. set of points (x,xa) whose distance from P is 3

Distance from (¥/)4 2) = P: \/(x-l)qﬂ" (‘y- (—l\y.* (E- 1)-'l = 2

or" (x—i)l + (7*231* (2'1)2 =9

(¢) Does R lie within the sphere of radius 2 centered at P?
What s He distance from R to P?

dist = «/(1—151+ (1-@)* (1-0° = {C'+ 3%+ 0" = 3

Since  He distance Lrom R % P is 3

/7

R s not  iaside the circle of  radius 2 ceatered ofP-
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5. The image at below is a contour map of the big island of Hawaii. It shows level curves on

the surface of the island.

(a) Where is a (mostly) flat spot on the island?

(b) Where are some steep places on the island?

6. Match the following 3D graphs with their level curves. hy rerloo'-‘c S oroboloid
K, ¥ parskoloid: 2%+ L= xt _ y*
2 % 2_2 == _Z_'
/IT/T\ e =

Cone: 2=/5++%

f tuo  lines Hmvjl\ He
_ Ir'l middle pont are level,
7 and ol other lewl sois

ZR‘{ ; ___., | :
level curves 1'H%_";?': \ 2 -~/
1h / A / L ; : f
gre  evely-space ; ; 5
Mﬂ P | {J] an‘e \'o( curves o,¢|c-‘rc!¢$ , / ore Curves
,’; ) ?N not e.m\*y _sf;aced ;
< p, - y
B i ! _;’Jr ‘4/ x.q‘“‘w.._‘ ! _,/r

Circles OELM_H :
e 7 ;
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We didn't 3(3;}- to Hhis in class.

7. The graph of f(z,y) = —3ze™ Y s pictured below.

(a) Sketch the level curves of f.
ﬂQ. ,y,a)(fs £ a ,ede( Curve.

The ofher level curves  eacircle A

either  fhe  hill

or Y depression. af

(b) Suppose you fix x = 0. What does the cross-section of the graph look like for x = 07
This is called the x = 0 trace of the graph.

#05)= -3(0)e " = 0

50 He troce of ’F("'Y) of x=0 s =2=0.
TLe, Se{' D\F pou'nfs (O/ 7/ O) Is m lfne ‘I’La{- s ﬂ\ﬂ. 'Y—axfsl

(¢) Now fix y = 0. What does the y = 0 trace look like?

{;(Xxb) = -3x & o= _ 3xe ™

le +ace oF ‘(:(X/)’) ot 7’50 s 2"37‘6—)‘1

which  locks  like e K}/\
\A X
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