
Lesson 6 : Calculus of Vector-Valued Functions (14 .2)

Motion in Space (14.3)-Part I
->

Waup: H= Cost
,
Sint

,
It] we UCE) in a Helix
* E on

x+ y 2= 1
What do you think (C) should be?

↓cost = -sint
Sint= cost , ↓22

What do you think fitdt should be?
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Review: find the points of intersection of

cost,
Eoint

, th Octan and
Curve

X=+ cost3regin
plane

y= t Sint

z= t tcost - Esint = o

t(cost - sint] = 0
t=o or Cost - Sint =8

cost = Sint
t=i or t= b

total 3 points of intersection.
F

to u Go = <0
,
0
, 07

=
t= = /-S-5EY



Sketch Fi: <tost , tit, ,
octet

Eliminate "t"

+y= Elcott sint] = E=us
one--

Curve Eit) lies on

T the Double cone

---



Derivative ant

meaningfit) us Scalar function

fitol us slope of tangent line
through (to ,f(tos)

fitol-limf
K

->

D
UCH = (FCH

, gCH ,

hIH]SieFeetiVital~ Direction Vector of

targent line throughtoEltol = <fito
, gito) ,

htol]

TCtol=col) Unit tangent Veta



Recall: Equation of a line.

Equation of Line through
11,5 ,

2)
, parallel to <1 ,0 ,-3)

<X
,Y , Ex=41013) + <115 , 2)
nenM Vector Or

Direction point
Line

,



& Eit= (cost , firt , at)
find equation of targent line atMet
Reall Equation of line through (0

, 30 , zo)
with t = /2

with Direction Vector Lamb , 17

in <X
,
Y
, z) = Earbic + <X0 , Yo.07.

FiH = < @cost,dit ,2) : Efint , cost-
Vel = <+ ,

0
,
2)

Equation of tangent live : (XY ,
z) = +, 0 , 23+ 10, it)

.



Derivative Properties

(c) = c d

HH)=
HH)=H+.

/Ech) =XS ORDEopt

IHH):CH +fit)H

&fil)=HE
Multiplication



Integrals: Wit =<Fi
, get) , htt] we integratecomponent

mye

eg!
ECt= Cost

,
Jint

,
27)

Juctdt = <Scostat , Sintdt , S2t]
= Saint + 6 ,

-cost +2
,
F+>

= (fint
,
-cost

,
> +GConantof integrations

eg: JC= Let , E ,
ER >

EndintStdt =e
Definitdt:By 20=

↳



particle moving in Space (3D]

·CH = position Vector .

= =velocit
Vector

:CH = acceleratione
rector.



eg ait = Let ,
sint

,
th,Da 1 3)=< . 3 .

-4)
-> initial velocity initial

findhoe Vector position
-tH = Sactidt = C-e ,
-cost

,Ext
<112 ,37 = 10) = <-e-costd,+ = < ,

- 1
,
0)+

-

= c = (2
,
3
,
37

-t* CH = <-e ,
-cost

, Esta ,
2
,
37,

->

= SECHdt = Cet , -fint,+ <2t , 2t , 37> + D
<113 , -4) = F(0) = (e -Sincol ,> + (2. 0 , 2. 0 ,

3. 0+

= (1 1 0 , 03 + 10, 0 , 07 +5

=> T = <-2 ,
3

,
-4)

-

H = Cet
,
-Jint

,E+ <2t , 2t , 37) +
<-2

, 3.4)


