The Directed Distance

6 It appears that a a’/scre;h m

vector is an easy concept: its
simply an arrow that extends l -‘-'[ {
from one point in space to ‘\-_--"f‘

another point in space—right?

A: Good heavens NO!

most of the time it is not

Qspace/

Although this is sometimes a
valid description of a vector,

In most physical applications,
a discrete vector describes a
quantity at one specific point
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Remember the arrow representing a discrete vector is
symbolic. The length of the arrow is proportional to the
magnitude of the vector quantity; it generally does not
represent a physical lengthl!

/ F| = 2.0 Newtons

For example, consider a case where we apply a force to an
electron. This force might be due to gravity, or (as we shall
see later) an electric field. At any rate, this force is a vector
quantity; it will have a magnitude (in Newtons), and a direction
(e.g., up, down, left, right).
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The force described by this vector is applied at the point in
space where the electron (a very small object) is located. The
force does not "extend” from one point in space near the
electron to another point in space near the electron—it is
applied to the electron precisely where the electron is
located!

G Well OK, but you also implied
my vector definition was

sometimes valid—that a vector can
extend from one point in space to
another. When is this true?
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A: A vector that extends from one point in space (point a) to
another point in space (point b) is a special type of vector
called a directed distance!
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The arrow that represents a directed distance vector is more
than just symbolic—its length (i.e., magnitude) is equal to the
distance between the two points!

Po

R | = 6 miles

Note the direction of the directed distance vector R,
indicates the direction of point A, with respect to point A,

Thus, a directed distance vector is used to indicate the
location (both its distance and direction) of one point with
respect to another.



It is imperative that you B
understand this concept—

whereas all directed distances
are vectors, most vectors are
not directed distances! )

=

For example, the vectors below are all examples of directed
distances.

ol

Q: What the heck do these vectors tell us 2?

A: The location of some of your hometowns !

These directed distances represent the direction and

distance to towns in Kansas, with respect to our location here
in Lawrence.



L

rumrrEmogn

E. MEIIRMAar . . 4 R o WO ol | in PAWNEE
0 m . __'."f"_"_f_ T P o i 1 Min 1] Red Cloud INucnou_sl {ebron | < 1 ! - lmcmnnsou) H?LT 1_ iy —-l
{ £ i ¥ — _- e . oy 17 4 H Pawnes City
P | Fae T—JN\_—'; e l.q.._. .L.u. .LLLL'AL.._L_.__.._‘_.___I = - : Fan 9‘-‘—‘3\\"
H i

! 3
\c"EYE“”E = Armendt | Phesiin— Nortan™ | ! | PR,
; t Francit| '?AWLLNS F' CEcaTuR | o= i PHiLLIPSi SMITH T Mankato | EblnMaql'y'SV'll

| i NORTON | oo b ith ! REPUBLIC
-:'.‘ﬁ_ ¥ Y L Cant. l JEW i SHINGTON |
l—h.._ ):_ ﬁ—-h--—,l,_\""‘ ! Tk Fark o cu.' 'y
|

- R J. :
H R e chisan,

°*’-'=L“ ]' WICHITA ] :glo:.-_( ty :I " K .[ | A RUSH F‘_—Nri

rh
ipion I sHERM Cofby gl ! l Stochten porkl] - Giborne | Fonseolic l"k_ i
g 1/ a - Liomas | Houe Sourh HILCity" 1 ncrg i A Bt | cLolp P2,
; c;iu..u" ‘ ROOKS || lossoRrne \ MITCHELL * j coatba | 1
Goodland | .. | ' * . R G
L} e o L = nnkens —— MILF
— f am‘[ o —W-K — e = N ] ] i i
WALLAC 4 J_ {intgh River LINCOLN |
, n PUCTI S e — Jﬁuaszui_wr _.‘ o
1 " Borings | GOVE ] SRS ELLIS | Fossall f_ -‘_,’"“! Abliang 77
" --..,._ il | 'H'I'L-L_ L { Rive "_'l Shiinag~ ]Dﬁcnlusoqu —_—— r_ :
S ol z I of | dine || Gl
| l
T
e

Lo 1 BEBTT | WA FiE |
f |

Ness City [ L osse | BAR‘)‘QN r- ._|
I Nle‘ss | MC PHERSON |
-1 4 = i g A Gatts | 4 I =
1 5| ﬁ'"_'h*‘-A—‘I_._ P j| et Hend ; RICE | McPhargen
'1 i i o1 e ] PAWNEE _'_'I""_'_"‘! I afelic: o !
. ! River =
ﬂ'Hm. Ton ; KeaRNy (| FINNE Yy ™ sizom | Legaiatp- 28 \ A A= - ! s ——ﬁl Bl ;_.. \*”“""5
e e L el I st oWt TR
Qardes 1 3 +- . e
l\ 4 ] 3 =t e glifnsiey _-! 51 John I i N. = "'_i B T' T = o b |
== | 4 * e —I EDWARDS .f i ”ft— =P ; |Gnr:s'uwoon ALLEN
| ‘T - _'-‘*1 GRAY i 4Dodge City. /| A ST 1 Wiy £ Pocsdpett srakn JW°°D5MJ
1 A |_..ﬁ:,._<.____| 1k Hu|._._..-l |' 4 T ER k,}
_QJ Jiysses ] f o RD ~ V¥ PRATT r“_' —————— -r-' l uTL | o ,J_T,f,f_,A__.
1 STANraN A HASKELL ! | - Gwensburg ] o~ Kingmag ] ‘ Wichital [
;._‘_ F | e il 1Kiowikl FrinemAR SEDGWIgK | | ; | Erie
HER s i siette e T e L <3
e i1 b Tl N LG g o R |
| R 1 2, ik h | | 1
| L Mesag ‘I -A e e L5 1 e IR R S { |
Psr I Madicin | 1 1 L rdaC s
| MorTon | STEVENS [ Loo | MEdDE ! cL r o e i | LY weithmes. )
i | ugoten | H e I I | et ok d | LaBETTE |
| b ! [ | Ashiane [ COMANCHE E BARBER i HAGRER | SUMNER._ | cowigy HAUTAGGUA a2 un-m 2 CHEROKEEI &
-"“—"'-——--l. Sl 1 1 Anthonp™] | i > F | oé- n,..,pi Columb !
1 Ij-—..__l_ s £ - eor @i, L) -2 J ) N\ | s-d 1 £ w
» ? | 7y "-——-—E— -—r-T-.-.-J_.. P, TS | 1 o IT'-'-_"—{_
f | Braver 5 I wigey T3 (@ J
) - i . Bufale W% Bl L 00 00N deenid | d LS. | i Ve SR LU e

For example:

a) Newton is 150 miles southwest of Lawrence.

b) Olathe is 30 miles east of Lawrence.

c) Fort Scott is 100 miles south of Lawrence.

d) Marysville is 100 miles northwest of Lawrence.
e) Goodland is 350 miles west of Lawrence.

The location of each town is identified with both a distance
and direction. Therefore a vector, specifically a directed
distance, can be used to indicate the location of each town.

Typically, we will use directed distances to identify points in
three-dimensions of space, as opposed to the two-dimensional

examples given here.



