
Ch13 : Vector valued Functions and Motion in Space 13 . 1 Handout
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Ch3
considered vector-valued functions on

curves in space and their tangents

· A vector-value function : Do -> #
3

has the form

(A) = <x(t)) y(t) ,
z(a)) for ASID

where X : D'- D and
y : ID' -> I and : I't I'

·

· We think ofIt as a puffo's position vector.

Then the ends/heads ofi trace out the urve/path in3
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z(t)). EM3 : As D13 @ a subset of 13

.

S

which is the puffo's path .

· Recall we did this already for wheni was a live int?
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# (t) = <f, (t)
, fz(z)

, .... fa Continuity

Let FisContinuous at + = to b It ECAl =#(to

lito fi(t) = fi(to) for each coordinate i = 1
...,

m.

Let E is continuous onD' # is cont- at each tEldt

IDerivative

Def F is differiable at A ) Fi is differentiable ut + for each coord . i = 1
.... m

,
-

in which case EP : ID -> #M and

#'= lim FA +At)-()
=<d.At+u

At
&
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det Endef: on # diff. at each tD S I just
take

derivates
Coordinate wise

~ def =
I

Let The curve - traced by F is smooth is cont
.

and never
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T Now let AA-0 and will get

· the point & approachs the point P
,

along the curve (

⑧ and in the limit
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Motion

For a partical Laka puffol flying thru space on a smooth curve 3
~-

with position rector r : D' + V3 .

-

1 . F(t) = < X(t)
, y(t) , z(t)) position vector

2. E It)= (1) velocity vector-

3. (t)= (t) acceleration rector

4. v(A) = 11 (a) Il speed (scalar)) function
I

warning : Il F

5. If Eltol #T
,

then a

· Elto) is tangent to3 at to

and

·Ito) is in the direction of motion
.

↓
->

,a lunit) direction of the motion at time to
-

↑

pige 3of 4



ID ifferentiation Rules: for Vector-functions ,
I paths

Given : differentiable F ID'-> /
*

G : ID'- > Nm 3 Vector-values.

↑

- :
D'- IR1 of scholar-valued

Let # : I'- TM be a constant vector leg [(t) = < 1
,

2
,
3) for each)

REIR

Thes 9 bas liff,
is cord-wise

,
the R-rules extend to i)

10 [i] = 6
~

- [(t) F(t)] = f(a) E (a) + f(a)E'() productirule

It

ESF(A)= REM " constant come out
"

3, [Fl E(t)]= 'c) It (e) ] (sum/difference

4 [F(()] = FI · G(A) +E(t)· C) dot & cross

product

5. Et [E (a) X Elas = Ex@It) + E (t) Xi (A)
3 rule

6. (F(fc))] = 5')F'(f(t) ( chain rule
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