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WE ARE GOING TO EXAMINESEVERAL DIFFERENT METHODS FOR ADDINGVECTORS
EACH OF THEM IS ATOOLFORYOUR STATICSTOOLBOXANDYOUSHOULD LEARNHOW
ANDWHENTOUSEEACHOFTHEM

ALLMETHODS OF VECTOR ADDITION ARE ULTIMATELY BASEDONTHETIPTO TAIL
TECHNIQUE PRESENTED INTHESECTIONON 1DIMENSIONALVECTORS THEREARE TWO
VISUAL METHODS TO ADD 2 DAND 3 D VECTORS
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ANDTHENDRAW R FROM THETAILS
OFAANDB TOTHEOPPOSITECORNER
OFTHE PARALLELOGRAM

IF YOU CAREFULLY DRAWTHE VECTORS TO SCALEWITHARULER
PROTRACTOR YOUCANUSE THETRIANGLE METHODIR THE PARALLELOGRAM

METHODTO GET A REASONABLY ACCURATE ESTIMATEOF R IN 2 DIMENSIONS

CAD PROGRAMSCANALSO DO THIS FORYOU

ANOTHER USUALLYQUICKER METHOD IS TO USE TRIGONOMETRY BY

1DRAWING A QUICKDIAGRAM TRIANGLEOR PARALLELOGRAM

2 IDENTIFYING 3 KNOWN SIDES OR ANGLES

3 USINGTRIG TOSOLVEFOR UNKNOWN SIDESOR ANGLES



TRIG REVIEW

FOR ANY OBLIQUE TRIANGLE WE CANUSE THE LAWOFSINESAND
THELAWOF COSINES TO SOLVEFOR UNKNOWNSIDE LENGTHS ANGLES

THELAWOFSINESSTATES
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THEMETHODS PRESENTEDTHUSFAR AREPOWERFUL BUTLIMITED TO NAME
AFEWOF THE LIMITATIONS

WECANONLY ADDTWOVECTORSAT A TIME IF WE NEEDTOADD
3ORMOREVECTORS WE HAVETO FIRST ADDTWOTHEN ADD A
THIRDTO THE RESULTANT OFTHE FIRSTTWO ANDSOON
IF WE MISLABEL OR MISIDENTIFY THEVECTORS WEMAY GETAN
INCORRECTANSWER
THE LAWOF SINES ANDTHE LAWOFCOSINES WORKWITHSCALARS
WECANUSETHOSESCALARS TO CONSTRUCTA VECTOR BUTWE ARE
NOTDIRECTLYWORKINGWITH VECTORS

THE ALGEBRAIC METHOD IS MUCH BETTERSUITED TOADDING 3 0

MORE VECTORSBEFOREWECAN USE IT HOWEVERWE NEEDTO

LEARN ABOUT VECTOR RESOLUTION



THE PROCESS OF FINDING COMPONENTS OF AVECTOR IN

PARTICULAR DIRECTIONS IS CALLEDVEE.TLREEYLE1I
It

IS SIMILAR TO THE PARALLELOGRAM RU

GIVEN A 2 DVECTOR F WE CANRESOLVE IT INTO 2 COMPONENT
VECTORSWHICH ARE THE SIDES OFA PARALLELOGRAMWITH E ASTHE
DIAGONAL WECANPICKANYTWODIRECTIONS FOR THE SIDES BUT IT'S
VERYUSEFUL TO CHOOSE ORTHOGONAL PERPENDICULAR DIRECTIONSTHIS RESOLVES THEVECTOR F INTO RECTANGULARCOMPONENT
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FORM RIGHT TRIANGLES
WITH F WECANFIND THEIR MAGNITUDESUSING

Fx FCOSO Fy Fsino

INSTEAD OF AN ANGLE O YOUMAY BE GIVEN A SMALL SLOPE
TRIANGLE IN THIS CASE YOU CAN USE THE RULE OFSIMILAR
TRIANGLESTO FIND THE RECTANGULAR COMPONENTS OF AVECTOR
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NOW TOUSE THE ALGEBRAIC METHODTO ADD VECTORS

TOGETHER WE NEED TO DO 2 THINGS

1 RESOLVE EACH VECTOR INTO ITSCARTESIAN COORDINATES

A Ax Ayj Azk B Bi Byj Bik
2 ALGEBRAICALLY SUM THESCALARCOMPONENTS INEACHCOORDINATE
DIRECTION
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ASWITH 1DIMENSIONAL VECTORS THE EASIEST WAY TO
SUBTRACT A VECTOR FROMANOTHERVECTOR IS TO MULTIPLY
THEVECTOR YOUWANTTO SUBTRACTBY 1 ANDTHEN ADD
THE TWO VECTORS TOGETHERUSINGONEOF THE METHODS
DESCRIBEDABOVE

A B DB



DOT PRODUCT
UNLIKE SCALAR ALGEBRAWHERETHERE IS ONLY ONEWAYTO MULTIPLY
NUMBERSTOGETHERTHEREARETWOWAYSWECAN MULTIPLY VECTORS
THEDOTPRODUCTANDTHE CROSSPRODUCT
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ATERAYAILYFEFEED LIFELEY USETHEANGLEDBETWEEN THETWOVECTORS
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FROMTHISFORMOFTHEDOTPRODUCTWE CANSEETHAT
THEÉDOFFREDUCT

OF
TWO PERPENDICULARVECTORS 0 900 IS ZERO COS900 0
WHENDOTTINGTHECARTESIANUNITVECTORS TJ K WEHAVETHE FOLLOWING
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POT PRODUCTS ARE COMMUTATIVE
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AB Ai AyjAzKBx ByjB DOT PRODUCTS ARE ASSOCIATIVE
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AxBx AyByEI AzBÉkE DOTPRODUCTS AREDISTRIBUTIVE
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NEXTWE'LL LOOK AT WHY DOT PRODUCTS AREOFTEN
USED



DOT PRODUCTS CAN BE USED TO FIND THE MAGNITUDE
OFA VECTOR
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DOT PRODUCTS CAN ALSO BE USED TO FIND THE
ANGLE BETWEENTWO VECTORS

i its
THEDOTPRODUCT IS USEDTO FIND THEPROJECTIONS OFONEVECTOR
ONTOANOTHER

LET'SLOOKATANEXAMPLETO ILLUSTRATETHISWHERE I ISTHEPROJECTONOFBONA
YOUCANTHINK OF w̅ AS AVECTOR THE LENGT
OFTHESHADOWTHATB CASTSONTHELINEOFY ACTIONOFA
MOREPRECISELY IT ISTHERECTANGULARToAL B COMPONENTOF BTHATIS PARALLELTOA
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FINALLY WECANUSE DOTPRODUCTS TO FIND THECOMPONENT OF

EYAIE.FI isIEItoEfE5fifts ftp Ea fuE.cuRRent
MATHEMATICALLY

YB B Bitt
toA O 13 am

µ
SOLVING FOR B1

BI BI B w̅
A B A


