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If 2 plunes are nol poraliel,

Lhen they intersect in a

.!.{railjl\{ line ang the &ng'e

belween them s defined

as Lthe ocvte angle bet weenr

ilncrn.ormal —i%
veLeLors o
Ex. Find the angle Be{‘ween

XEY+ 2 = Y qug X=2y+2= 1,

ﬁ,: <2,':l> ﬁ,: (L-?,l)
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Ex. Express ibe line of

intersection of ihe ahove
using Symmetric eguations.

Note that the above line

lies in both planes P ond A



0.3
. If Vi the direction

vector of the |ine L then

-3 - n
V isd te ﬁ. erd V'."'l‘{nnz.
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YV = nsxn2= | X
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We still need a point Pisl.

Jet 2: ¢ ety e g

P Y 3y =3 y=: Y,
and Xz 13/4
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11.6 Surfaces in 3-wimensions

The cylinder s
descreibed Ly

Z

Note thel the equation

is jndependent of 2.

Thus < Con aSSume gay

value,



Ex Sketch the svrface

(ina. of v}

Z= xt First deaw the
4 curve in Lhe
%2 - plane.

T hen draw ¢urve

in the xz-{»‘an: in 3 dim,
2

Then Slide the

7 curve in Y- divection






4
The equation is independant
of v.
Now slide

‘t“! e"ipae in the yo dv’recfhm




Quadric Surfoces.

This is the graph of Second.
degree equation Jdi&fyinj
Ax? 4 By! + C2% 4 Duy Evi
+ Fxgz 4 014"7411 AaJT=0

By Ma'ﬂn, Erans'al:cns and
rototions | this con be pot

in Lthe form



1
1 Ax' 4 By?2i (2 ,5.p

oy

T Ax*+ Byt 4 T3 -0

E
k. dvppese in type I Lhal

A
, 9, and C are all posifive.

2 r X
E)‘-x*'!;...}':
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This i3 an elhpsozd.



We can write 1his as

x* 4 Zfz ,..._2_:
4 b

Wher 220, the teace’

i Xt 4 ¥ =
[ . 4
Y $
Ly As 2 increast
% x '..gf detreasts

16



The ellipses

“ ore troces
‘PO' ‘...f;‘gren-"




8.
Tke troce is the ¢ross- seclior

ab{ained hy Fix;ns Che

of the veviables,

We often analyze & Surfoce

bY 'r'mdiﬂﬂ Véoriovs ¢roces.



Ex.

Now consider Lhe

e“‘p'lic Pgrabqloid.

2 i 2
77 x e Y

. |
If z:0, then Xxz0,6Y-0



This is an ellipse

-2¥3

which geks

e
bigger o7

7 increasts.

[ ¥ yro, Lhe trd(ﬂ s

-237‘1' 3 and f‘f X<o,

2
the drace is Z = 7
11

lo
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Zz Y"-Xz"

i5 gtven by
Eor fined v, 22y =x"

(£ ys0} *° " X'ey?
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Ex. The '«yperk.lu §
paraboloid 15 given

2
2
Zry_x

i S
- rface
For y2g<he SV

2
B—
ﬁ;ve'\ By Zd

z
and if x-c0,
*x
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and the *rocf

ofx-:o 'S Z:yz 7

In 3 dimensians:

Maoce 9enerally, ".ar f.’xed Y,
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The origion
(0,0,0) is

2
OW\N
aﬁiﬂ_‘/l’

I



Ex Now consider 4he

J.o
x1+yz_21= --q

QqUa'l'ion , 20

or xt, yt: Zz__,,_‘
There is ro Suolvlian

Y 2
if =% 2y, 14 272 4

we have a circle of

‘s



Th:s is o hyperboloie

of 2 Sheets

16
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Now Juvppose dhat
2 of the coefficients

A 8 ( oar¢ positive
b 0

and the other is negalive

4
E*- x1+y1‘22= ‘_'

2
or xt4 y? = Wi*E
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For -'ﬁ:‘xcd 2. the
trace is

P
Xy = (Yaz g )

3 a cirele of
This

2, -1
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v called by
Thc‘J :

heel”
K
erbholoid Or

" “‘IP
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Ex. WNow Jvppese that

xz"yt-zﬂ. = O

or xtry?! = 2t = gl

This iS5 a circle of
read;vs 2} We obtain

a Long 12



