b, ¢
If 2 planes are not poraliel,

Lhen they intersect in @

&iraaiki line ano the cm,le

bedween them is defined

as Lthe ocvie amjh bet ween

the normal —%
vecttors. g :
Ex Find the angle between

LXEY+ 2 2 | and X b2y =-).

n,: <2,':|> ﬁ,: {1, -2,-:)



!
) 3

Ex. Express the line of

intersection of 1he above
using Symmedric equations
Note thot the above ljae

lies in both planes P 4pa P



@ A by
. It Vv s the direction

vectoy of the |ine L then

We still need a point Pisl.

Jet 2: 06 o LXtV =
X422y = |

-3 X:l’ y:-l



0.9



J

11.6 Surfaces in 3-dimensivns

......
i

The cylinder (s
desceibed by

. _

Note that the equation

0 S indepcndeut of 2.

Thus 2 ¢on asSSume¢ gay

valve.



Ex Sketch the surPace

(ind. Op )’)

Z= 1 Fiest draw the
[ curve in Lhe
x2 - plane.

%
Then deaw C(vrve

in the xz-p‘a.nt. in Y clim,
2

Then Slide the

7 Curve in yedivection






u
The ¢quation is independent
of v.
Now slide

the e“ipse in the y- Aivect ion




Quadeic Sur‘pou:,

This is the graph of Second.
degrec eqvotions Jdi&fyinj
Ax? 3 Byt « C2%, Dry + Eyz
tFxz 4 Grallyslzar:-0

By mak‘mj translalions and

rototions | this can be put

in the form



1
) § AX "'Byz‘*c‘l"&1=0 o

Z Ax*+ Byt 4, T3 -0

Ex. suppu.sg ‘" bype T ihet

A,%, ana € are all posiiive.

Ev x"-r!f ¢ zt

—~ 2z 1

Y 16

This s an e\hpso:d.



We caon write Lhis as

X% 4 ﬁ: l-.‘*.':
4 !

Wher 220, the beace

s ’!..’: & ...1 =
’ . 4
L $
.y As 2 incveass
|
= X '..g, detreasts

16



The ellipses

“ ore troces
4\0' ‘ﬂ'f‘gre»*
4 values °'F #
(-qeg s 4)




8.7

T“e *-"000 is the (ross- seclior

obtainea by Pixing one

of the verviables.

we often anolyze e Surfoce

bY 'r'm‘lna Voriovs ¢roces.



Ex. Now consider ihe

elliplie Fa.rabqlofd.

v W 2
22Xy 2

o
If z:0, then X206, Y0
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This is an ellipse

bigger ©*
Xz increasts.

1f yro, ihe ¥ract ¥

237‘1 3 ond i‘f RO,

the brace i Z° Zj
4



/e

Ex
. ‘he
YPerbﬂ“ P"Mb ,
I 0/ 4 MJ

is gtv
Ven by ¢
" 22 Y‘L“‘xz.

F
or‘.‘XCJy
, L7 r*
. v 2
X

(F y=
yz0} *° ~Xley!
Y



Fx. The "\ypcrﬂolic
Paraboloid 135 given by

2: y2- x?

For y2g the Surface is

y A
Given hy 7=z =X
Z
% all»d :S xfo,

N



‘2

ond the tvace

of xz0 is Zzy? 7

Irn 3 dimersions:

Maore 3ener~a“y, 'par 'Fi"xed Y,



3



For Fixedy, 3. y2_ 2

The acigion
‘0, o" Ol o
o soddie _

{4



‘s

Ex. Now consider the
eﬁUﬁ*iOﬂ "Co

/
Xz-ﬁ'{t—zi: - Y

or X2+Y"= leu
There S ro solvlian

if g2eoy 34 22N

we have a Circle of



This is ¢ hyperhsloia

o‘f 2 sheets

16



2

Now Juppost thaet
2 of the coefficients

A B ( are posstive

er i "95&"»5'3°

and the oth

Fe. xlsyt-2% =4

2
or xlg y? = HWiIE



(8

For --Fixcd 2 dhe
trace 03

P!
X*+ y? f(\ﬁﬁ?}

of
;s a tircele
This

2, -1



I §

x4yt = 422

For tach 2,

1+2% 2

This ¢ called a

" hypubo!oid of | sheel



20

Ex. WNow Svppase that

Xt4 yrt - g+ =0

2
or Y%, ya = 72 = 121

Thss i & corcle of

radivs 12), We ogbtain

G Loné 11



E‘

&
Afan
d
ard ftmn
, o&nd

Skedlch it

xt.oyl
) A L)
X 4
zy.(.;'
2= 0

(X
2.%-“"(‘/ +
L l-zy
' 2 ‘,
+ (2 4
Y
2+4) =0
<
'ﬁl
* 4
e
-q

Se
¢ %
-] =
X, v2=Y
, I+2:= ¢



22

‘etomz.l
lian
Eqve
| 20 =y
2
4 Y :
X

 §
y+Y
1*21 -
X

“ Y Q'Yzi 8§
-

l" ‘X&J ’

geac

For

Hyrevbolau
T 1 sheet.
o




Translate Surface So

'&lua‘t thy center is (" ,’_2]




24
face
h u‘t Sury
£
Ske
Ex,

= ¥ x*ay>
by z:-

deo

bouvn

2
x4 Y
12
2

4
( Cone wi

v$ Z- &JN'J)
&




