VECTOR APRITION

WE ARE GOING To EXAMINE SEVERAL DIFFERENT METHODS FOR ADDING VECTORS,
EACH OF fHEM IS A ™OL FOR YOUR STRTICS ToolBOX, AND YoU sHoulD LEARN How

AND WHEN T USE ERCH OF THEM,

ALL METHODS OF VECTOR ADDITION ARE ULTIMATEYY BASED ON THE TP-TO-TAIL
TECHNIQUE PRESENTED IN THE SECTION ON 1-DIMENSIONAL VECTORS. THERE ARE TwOQ

VIRVAL meTHODS TO ADD 2-D mvD 3-D VECTORS:
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PLACE THE TAIL OF B AT THE
TP OF /) DRAW THE RESULTANT
R FRom tTHE TAILOF A TD

PLACE BOTH VECTSRS TAILS AT
THE SAME POINT: COMPLETE THE
OTHER TWD SIDES OF THE PARALLELOGRAM,

AND THEN ORAW R FROM THE TAILS

THE TIP OF B. OF 7 AND B TO THE OPPOSITE (ORNER

OF THE  PARALLELOGRAM.

\F You CAREFULLY DRAW THE VECTORS TO SCALE WiTH A RULER
% PROTRACTOR , YOU CAN USE THE TRIANGLE METHOD OR THE PARALLELOGRAM
METHOD TO GET A REASONABLY ACCURATE ESTIMATE OF Ti (iN 2-DIMENSIDNS),
CAD PROGRAMS cAN ALSO Do THIS FOR NOV.

ANOTHER (USUALL\( QU\CKER) METHOD (S To USE TRIGONOMETRY 8Y:
1 DRAWING A QUICK DIACRAM (TRIANGLE OR PARALLELOGRAM)
2 (DENTIFYING 3 KNOWN SIDES OR ANGLES

3. USING TRIG TO SOLVE FOR UNKNOWN SIDES OR ANGLES



TRIG. REVIEW

FOR ANY OBLIQUE TRIANGLE, WE CAN USE THE (AW OF SINES MND
THE [AW OF (DSINES TO SOLVE FOR UNKNOWN SIDE LENGHS % ANGLES,

THE (AW OF SINES STATES:

sina - sinb _ sinc

A B C

THE Law of CosiNgs smes: A= B +(C*-2BCcosa
R =(C*+ M- 2CA cosb
C*= N +B -2pBcosc

THE METHODS PRESENTED THUS FAR ARE POWERFUL, BUT LIMITED, 1O NAME
AR FEW OF THE LIMITATIONS :

- WE CAN ONLY ADD TWO VECTORS AT A TIME, [F \WE NEEDT® ADD
3 OR MbRE VETTD RS, WE HAVE TO FIRST ADD TWO, THEN ADD A
THRO TO THE RESULHANT OF THE FIRST TWO, AND So ON,

"IF WE MISLABEL OR MISIDENTIFY THE VEQORS, wE MAY GET AN
INCORRECT ANSWER.

* THE LMW OF SINES AND THE [Aw OF COSINES wWoORK wiTH SCALARS,
WE CAN YSE THOSE scALARS TO CONSTRUCT A VECTOR, ®UT WE ARE

NOT DIRECTLY WORKING wITH VECTORS,

THE ALGEBRA[C METHOD [S MUCH BETTER SUITED TO AOPING 3 OR
MORE VECTORS. BEFORE WE CAN USE IT, HOWEVER, WE NEED TO

LEARN ABOUT VECTOR RESOLUTI ON.



THE PROCESS oF FINDING CoMPONENTS OF A VECTOR N
PARTICULAR DIRECTIONS 18 CALLED VECTOR RESOLUTION. 1T

=
GIVEN A 2-D VECTOR F, WE CAN RESOLUE (T INTD 2 COMPONENT

VECTORS, WHICH ARE THE SIDES OF A PARALLELDGRAM WITH E AS THE
DIRGONAL. WE CAN PICK ANY TWO PIRECTIONS FOR THE SIDES BUT (TS

VERY USEFUL TO CHOOSE ORTHOGONAL (PERPEN DICULAR) DIRECTIONS
THIS RESOLVES THE VECTDR F INTD RECTANGULAR COMPONENTS.

g/L
F F = E‘% + Fé = t
b = MULAR
_ R CTh
* COMPONENTS

BECAUSE THE RECTANGUIAR ComPoNENTS FORM  RIGHT TRIANGLEZ
WITH F, WE CAN £IND THEIR MAGNITUDER USING:

= Fco<® = Fsin®

INSTERD OF AN ANGLE O, YOU MAY BE GIVEN A SMALL "s(oPE™
TRIANGLE, IN THIS CASE, YoU CAN USE THE RUE OF SIMILAR

TRIANCGLES To FIND THE RECTANGULAR (OMPONENTS OF A VECTOR

= [a® +\2 (PNTHAGOREAN THEDREM)
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NOW, TO USE THE ALGEBRAIC METHOD TO ADD VECTORS
TOGETHER, WE NEED TO DO 2 THINGS:

=T+ gf' l( @:Bde-B}}‘J—BZT(
9 ALGEBRMCALLY SUM THE SCALAR COMPONENTS IN EPCH CODRDINATE
DIRECTION.

ﬁ: +§:( +B)’(‘+( +B,)}‘+( +B,),|:

AS W|TH 1-DIMENSIONAL VECTDRS, THE ERSIEST wWAY TO
SUBTRACT A VECTOR FROM ANOTHER VECTOR IS TO MULTIPLY
THE VECTOR YoU WANT T© SUBTRACT BY -1, AND THEN #APD
THE w0 VECTORS TDGETHER USING ONE 0F THE METHODS
DESCRBED ABOVE.
(LN Y
—B =)\+(1)B



RDOT PRODUGY

UNLIKE SCALAR ALGEBRA WHERE THERE (S ONLY ONE WAY TO MULTIPLY

NUMBERS TOGETHER, THERE ARE TwO WAYS WE CAN MULTIPLY VECTDRS :
THE DOT PRODUCT AND THE CRDSS PROIVCT.

To CALCULNTE THE DOT PRODUCT OF TWO VECTDRS A=AtsAf+Ak MD BBMBJBE,
SUM THE PRODUCTS OF THE  ComMPONENTS:
.§= Bx+ B’"r Bz

ALTERNATIVELY (AND EQUIVALENTLY), USE THE ANGLE © BETWEEN
To CALCULATE THE DOT PRODUCT: THE TWO VECTORS

‘B =| HB|°°59= BcosO % 3
FROM THIS ForM OF THE DOT PRODUCT, WE CAN SEE THAT THE DOT PRODUCT OF
TWO PERPENDICULAR VECTDRS (=907 IS ZERO (cos30°=0)

WHEN DOTTING THE CARTESIAN UNIT VECTORS (%.§.%%), WE HAVE THE FOLLODWING *

t4=1 j7=0 %1=0
?,}\: 0 }\}* =1 ’E.}:D
*k =0 }-T<=O kk=1

WANT PRODE DOT PRODUCTS ARE COMMUTATIVE :
WE CAN USE REGULAR MULTI PLICATION TO N N

PRWE OUR FIRST EQUATION PR THE DoT PRODUCT: A . = . A

A :(ﬂx“ﬁai*w( i) DOT PRODUCTS ARE ASSOCIATIVE :
= LB + A, @«;’BA, M%’OD

AN 3h Ay Bk C(a )=(C§>' =h-(cF)
:p:A Z ﬁ(A{: :f:z :: DOT PRODUCTS ARE DISTRIBUTIVE :
T BehB o, e 16+ 0)=(-8)(0)

NEXT, WE'LL LODK AT WHY DoT PRODUCTS ARE OF TEN USED



DOT PRODUCTS CAN BE USED To FIND THE MAGNITUDE

OF A VECTOR. . —
|A]= A

WANT PRODET
AR = AcAcr Aghy « Rehe
= sz"’ Pn; + p‘;_-z

\‘_f?@ =,’A:+ A%Q'-!—Azq‘ :IKI

DoT PRODVUCTS CAN ALSO RE USED To FIND THE
ANGLE BETWEEN Two VECTORS:

—

AB= ,EHJCOSQ

_A'D
CosO= 1112

THE DOT PRODUCT (S USED To FIND THE PROJECTIDN 6F ONE VECTOR
ONTO ANOTHER.

LET'S LOOK AT AN EXAMPLE TO ILLUSTRATE THIS WHERE T IS THE PROJECTION OF B oN A

You CAN THHNK OF ™ AS A VECTOR THE LENGTH
OF THE SHADOW THAT CASTS ON THE LINE OF

4 ACTION OF R
A 0 MORE PRECISELY, (T IS THE RECTANGULAR
A8 COMPONENT OF 7 THAT IS BARALLEL TOA .
= T %% THE LENGTH OF T IS SIMPLY:
|Gl=|&|ces®
A

THIS 1S EQUIVALENT TO AR
A-2=|AllBlcosO = |E| s =7
A/
*1 (MAGNITUDE OF ANY UNIT vECTOR =)
MID U HAs THE SAMg DIRECTION AS A, SO
=|a| A
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FINALLY, WE CAN USE DOT PRODUCTS TO FIND THE COMPONENT OF
A VECTOR THAT (S PERPENDICULAR TO ANOTHER LOOKNG AT OUR CURRENT
PERPENUACULAR

EXMIPLE, B, IS THE CoMPONENT OF B THAT IS PERPENDIULAR TO A,

MATHEMATICAL Ly,
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