Notes13.2

Tuesday, June 26, 2007
1:24PM

Vectors - a vectoris something that represents anything with adirection and magnitude (size).
Ex.
= Acare travelingnortheast at 50mph
= Aman pushingacart east witha force of 5N
= Aparticle movesfrom pointAto pointB.

b
Vectors are usually

-
represented by - = IA\
arrows. Vv

A

Aiscalledthe "initial point" or "tail"
Bis called the "terminal point" or "tip"

*Note: Itdoesn't matter where you draw the vector, as longas it has the same length and direction.

Combining Vectors

Lets say a particle moves from point Ato pointB, thenfromB to C.

C
%
A

— S D PN
The vectorACis the end resultisthe end result. We define AB+BC = AC

P
o Ingeneral,vectorsu,v

i\ /j

We add them with the "tip-to-tail" method.

>
o
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Orwe can use parallelogram method. Draw u +V starting from the tails, going to the intersection.
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o T

How about multiplying?
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We can multlplyavectorbya scalar (any real number).
Whatis 2v? 2V has same direction as v but 2x the length.

7

Whatis-3v?

Itis 3x as longas V, but in the opposite direction.

2

o Definition: If cisa real number, and ¥V isa vector, then &v isthe vector whose lengthis ]c[timesthe length of\fand
whose directionis:
o Sameasy, ifc>0
o Opposite, if c<0.
o Zerovectorifc=0 (nolength ordirection)

o Definition: The magnitudeofavector\'i‘is itslength. Itisdenoted by [{\7” oY ,'\ﬂ

BY
*NOTE: If we multiplyavectc_); bul, weset(-1jv="v It has magnitude W] , but opposite direction.
IfV=AB,then<v=TBA

Subtracting Vectors
. - . PR =) >
Givenvectorsu,v, we defineu-vtobeu+ (-v).

S - D
If uand v have the same initial point, u -Vis the vectorstartingat the
terminal pointofv, ending atthe terminal point of u.

Treating Vectors Algebraically

If we place the initial point of avectorat O (0,0,0), thenits terminal point will be some (a1,a;a3). We denote this
vector by <ai,az,az>.
a1,az,azare the components of the vector.

If a vectorV starts at some (a1,a2a3) and ends at (b1,b2bs), thenv = <bi-a1, br-az, bs-a3>

-
Ex. Whatis the magnitude of\?where v=<1,-3,2>

|7 1= 1>+ (-2) 4 2% = A1y
Ingeneral, ifaV=<a,b,c>, then |T| = Jat+b% +c*
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How to Add Vectors Algebraically

-

V = <aj,az,as>

-_—

b=<b1,ba,bs>

c=scalar real number

S

V+ W = <ai+bi, ax+ba, as+bz>

> >

V-W = <ai-bi, ax-by, as-b3>
S

cv = <cai, caz, cas>

% .
In R; we have three importantvectors:

1. i=<1,0,0>
2. 1=<0,1,0>
3. k=<0,0,1>

Why are these vectorsimportant?
S . .
any vectora =<aj,azaz> thena = a1i + aj + ask

Ex. 2= 2i +3j-5k
-
b=4j-7k
Finda+b
=2i +3j -5k +4j -7k
=2i +7j -12k

Definition: A unitvectoris avectorof length 1.

Ex.
i) i,j,l;are unitvectors S
ii) Letvbeany gon-zerovector. Then E?L Viisa unitvector. It's called the unitvectorin the
direction of v.
iii) Findunitvectorsinthe diection of 2i-j -2k
|\ = {4y = 3
2i-Lj-2 k
2 > 3
Ex.

Forces: forces are represented by vectors.

A 100lb weight hangs from 2 wires:
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