







































































Math2010 Week 2 Au 13 Parametricformof a line in IR
let L be a line in IRLinear Objects in IR
a is a point onLeglines plane K plane hyperplane it is a directionvector of L

Line
Equationfrm Parametricform of L

Ef in IR
2xty 2 I a 1 tv

or in
Parametricform TEIR iscalled a parameter

2 B
ix g OF t AI

t I
11,0 t t l 1,2 j E 2

E E LA l t 2T 7
to t jI I

Lo Varying t EIRgives
all the points on L a

a
Notethat t I

i t
Symmetric Slopefrm

y
x i y oc t i z L is parametrized by t EIR










































































lf A line L in IRS passes through Planes in 1133

A plane Pin 1123 can bedeterminedbyA 11,2 3 B l l 3,5
Then we cantake a 1,2 3 3 noncolinearpoints on P or

J AT l l l 3 2,5 3 L2,1 2 A point on P and 2 linearlyindependent
directions notsameoropposite or

i Parametricform A point on P and a normalvector
IXg z 11,23 ttl 442

For
Rink Parametricform is not unique Let a EP T.it are tin indeptdirectionsof p
Other parametrizations of L p Zu1V

XyZ l l 3 5 t t 2 1 2 a T

or C l 3 5 t t l 4,2 4 a u

From we get symmetricform

Y Z et
Parametric form of P
T a t sit tu

I p t 7 TX t Y 2
apointon P parameters directions

X l z 3










































































Fr suppose eg Suppose P is a planepassingthrough
a a az as is a point on P A 0,011 13 1012,0 L 1 1,0
n In n ns is a normalvectorof P Represent P using i parametricform Iii equation

rn Sol i

T H P ATS 0 2,0 10,011 F AIXATa n
0,2 1

7 C
let F IXy z C

1123 Then AT l 1 1,0 lo 0.1
A pl l l 1 B

F is on P I a in
F a I T o

i Parametricform

t.n a.in Kyi Coco 1 510,2 1 ttl 1,1 1

Equationof P Cii Take ri ABxAT To I L iii 2 IP
hilt myths2 Ain 1Azn Tash I l l

i Equationfor P
Rmk If ab c to theequation x y z lo 0,1 I I 1,2 O

axtbytczed C1 Xt lily 2 2 1 0
describes a plane in IRSwithnormalvector abe X ly 622 2










































































eg Findthe distancebetween A 12.1.17 Then 12 t 121112T Il t 4
and the plane P x 12g 2 4 ft 1 4 ft 3 t

Sol From 5 1 1,2 1 1 P i D It It 152,0 E
Considerthe line L

Ttt Ft tn 12,1 1 t tf 1,2 1
Distance between A and P

let B L n P be the intersectionof LandP
HATH 2 t lo 151 3 1

56
nhe 2
A

EX Find thedistancebetween the lines
B p
y Lacs C4,9 4 t s 14 3,0
i
i It 5,2 lo t t 14,3 2

Then B is the pointon P closest to A Hint find A on Li Bon L such that
AIT t 4 L2

To find B put
Ttt 12 t I 12T i t into Ahs 13










































































Line in 1133 by equations Twoways to representlinearobjects

Egl yaxis in
1123 Gaussian Elimination

Equation s s Parametricform2 Eliminateparameters

eg2
y Givenequationsof a line L

x y 162 6

If tfL X y Zz Zx

Oneequation canonlyrepresent aplane Conversely from
Weneedat least two to represent a line

z zt

If y axis y 4 et
2 4 0

t y 4 42 y142 4

Systemof Intersection Anothersetofequationsfor L 2 4 0
equations ofplanes yet42 4










































































eg3 Threenutria equations of theform axtbytcz D in 1123

means a b c 110,90

Pictures

case1 Uniquesolution Case2 Infinitelymanysolutions

P
PzP R P

WHY
Case 3 No solution No common intersection

eg










































































General linear objects in IR
Similar to lines in 1123 we need a systemofequations to describea plane in IR

In IR an equationof the form
a R

I I 9 X 1 Azizt 1 anX c a to n
n n Ddim

describes a hyperplane dimension n i with normalvector a

To describe a kdimensional plane P called Kplane in IR
hyperplane

Parametric form Equations rankA n k

I ft FEEVi where n K nonredundantequations Ii 4,2 n K

f E P FpAijXj Ci
I Tk are k dinindept
vectors XP System of a

Intersectionof
tic tk are parameters h K equations n k hyperplanes










































































Curves in IR Au 2.1.22 Thomas11.111.2 leg T IR 71123 F f Elk g to

Itt Ft tg a straight lineDefnLet ICIR beaninterval

A curve in IR is a continuousfunction
of g

Ii I IR
i e Ict x It x It init suchthat Defn A curve I a b IR is saidtobe
everycomponentfunction Xilt is continuous i closed if Tca Fcb

ii simple if Itt 1 Itt for any
eg l I I 1 IR astetzeb exceptpossiblyat tea te b

Elt It E x E yI l es Ica
Y Parabola

httisection

L fI't't
intanded

a us Fib as lb
closed simple

notclosed
simple

notsimple closed










































































Thm let Flt x it Xslt i knits Then Physics

If Ect displacement at time t
fijnaxctl ffirfax.tt fish

Then Fit velocity Jlt

gift Defnlimfltth Ttt I ltj acceleration _atth70 h
xi 4 kz't i'n t

eg Jct cost Sint Ost S2T
provided the limitsexist

Rmk I'la tangentvectorof Ict at Ea fiftyL J oo

Picture Flo xT2aI
µtthItt 1ha j y xytg f s.intcost 1 Itt

I'it a It I t C cost Smt Icttn a
tangentvector Also speed_AJAYI IXltn Xia










































































es I I 1132 Rules

Ict Let Titi gLt becurves in IR CE IRbe a constant

y g x fCt be a realvaluedfunction

Iit IyTt I'it yTt
KII 41 c Fitt

of fit Elt fit Flt tf I'Ct
never reach

yet pity I'It g Htt Itt I t

fifth ffim t.fi s It n 3

o o
Ttt yTt I't xyttltxctyxy.it

Rmk are product rules










































































Arclength From Point of view of Mathematics
Let It be a curve with Approximate a curve by line segments
I Ct existsandcontinuous Take a to tietze Streb

Arceensthoff Hida't's tf MS
E b

H Ttt displacement attime t a

Approximation Betterapproximationthen I'It velocity

KEITH_speed
S HItti Ict I Recall

I HE Hdt distancetravelled xytis figzixttff.fi
yArea distance HI't4111 Iti ti i

speed I

Take limit s JabHI'ItilldtX timea b










































































Cg Helix Also If L l o Ti a point on

tangent line
fit cost Sint t TE 012T

Parametricformoftangent line
NZ 1,0 T

costsirt I I 1,0 F t t 10 I l

f It f 7 TH b Hetty f Sint t cost t l
ooo

T2

a Find thetangent line off at E it s HI'Ityldt
b Find arclength of the helix
Soe SY Edt
a Itt cost Sint t

f
2T

E't L Sint cost 1 o

F't14 10 I 1 direction 212 Tl

of tangent



Arclength is independent of parametrization
It LI l F'Ct Zt Zt

eg fits It t OEtE4
arelength of Iit arclengthof g Itg it E E Ost c 2

HI'Itilldt Hyttilldt
14.4

Edt 4Gt5dt

y 452 2kt dt

X FEETsame
answer 0

452

E g are twoparametrization Rmk
of the same line segment To provearclength is independentofparametrization

use changeofvariablefor integration Ex


