



































































Last time Planes
A plane is defined by

Zn an a point Po and
an orthogonal vector ñ

1 8.2 the normal vector
Y ñ F F 0 vector eg of theplanePOP FP

F ñ a b c F x y z XoYo Zo then eg of the plane is

a b c X Xo Y Yo Z Zo 0

Q X X bly yo z zo o
scalar equation of theplane
through Po XoYo Zo with normal

vector ñ a b c

Rtc ax bytczed 0 linear equation of the plane
d ax byo Zo






































































EI skew lines 4 t y 2 31 2 4 t

L2 x 25 y 3 5 2 3 45

Find distance between Li 22
Solution

p.ae 1 Direction vectors 41,3 17

D VI 42,1 47

2 Common normal vector to
both planes ñ vTxV

3 Take
any point on L2 e.g take 5 0

lets call it Pa

4 Plane through P2 with a normal ñ

5 Takeanypointonlele.g.taket.GL
et's call it Pe Find distance between Pe and









































































Lecture notes

Dot cross
I

peanuts

EVAS


































Today Vector valued Functions
and

space curves

The paths of objects moving through space like
the planespictured here can be described by
vector functions



Vector we Funitions t Flt get hitt

Vector 1 valued function domain range
set of Δ set of vectors
real numbers

PH Flt get hit É
R domain values for f t glt hit

which Plt is defined

Ex Elt citt Fa ents

itt defined for tel x f t ett

7 defined for te 0 1 v11 glt It
hit ent

ent defined for te o

domain is te 0,1 v11



Limits of vector functions

li.mg t liyaflt liggltl.li ahlt
provided the limits of the component

functions exist

Ex ligo etp
t E 17 18 112 21 1,17

Flt is continuous at a if limp t P a

2k Pitt is continuous at a Fg h are all continuous at



given functions
Spe curve

set of points ay zl with x.FI y it z t

interval space curve C

parametric equations of C

ihiti
tparameter

Vector function Flt Flt gltl hit
gives a moving vector whose tip traces
the curve C

Za

Ex PHI 41 t.at
parametric equations 15

1 110,01 Y

y t x Also
z zt P T.tt

line through 11 0,01 parallel to 40,112T
vector eqofthe
L 1 0,07



Ex PHI cost sintjt.tk sketch the curve

Eventor
eq of the curve

Sol parametric eg cost
y
sint z t

1 x y cost sin't l Flt is on the cylinder
y 1

spirals upwards t.at
2 in Xy plane

long the cylinder countercloewise

I f's.tt rotation
as t increases

it

by

EI P 1,1 1 Q 1,2 3 Describe the line segment PQ by a vectoreg

Lol Flt P t.fr F ct 1 t 1 ztsoetee
41 1,17

1 2,37



E Find a vee.es for the intersection C

of the cylinder 92 1 and plane z 3

Sd 1 projection of C onto xyplane is the circle x4y 1

2 0

given parametrically by cost

Y
t O t zT

2 from the eq of the plane 2 3 X 3 cost

Plt cost sintj 13 cost É cost sint 3 costs

x4y 1
Oct

ff Ff z

find the intersection of a with the

sphere y Z 10

Sol cos't sin't 13 cost 10

1 9 6cost cost 10

y cost cost 6 0

cost 0 t or



Ef Describe by vec eg intersection C of Z x y paraboloid
and y x parabolic cylinder

Lol Set t x then get and z xtyh.tt t
Flt Ct t tht


