6.6 Vectors in the Plane

Objective: To represent véctors as directed line segments, write the component forms of
vectors, perform basic vector operations and represent vectors graphically, write vectors
as linear combinations of unit vectors, and find the direction angles of vectors.

Vectors consist of change in the x and y direction. These numbers are called the companents of the
vector. ._
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Vectors are represented by an: ‘arrowhead ( < hmus c:it e ction ) /
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*#]n this PreCalculus book vectors are represented as ai+hj (linear combination) instead of {a, b}
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e
The i and j Unit Vectors
Vector 1 15 the unit vector whose direction is along ¥
the positive x-axis. Vectlor j is the unit vector whose
direction is along the positive y-axis.
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Why are the unit vectorsiand § impa}rtcmt‘“’ Vectors in the rectangular coordinate
system can be mpreaanlud in terms of i and j. For example, consider vector v with
initial point at the origin, (0, 0), and terminal pumt at Pr= {a, b). The vector v is
shown in Figure 6.55. We can represent v using i and jas v = ai + bj.
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The JIFECfEJ line segmenfwhose intial point is the: origin is often the most
convenient representative of a set of equivalent directed line segments. This representative
of a vector v is referred to as | standard -#osition- vector
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Example. Given Point A is (4,5)and Point B is ( ~3,- 5) Find AB and BA Find ‘ABH
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To find the component form of a vector you do the following operanon | S e magnitude
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To find the: magmtude (aka. Speed/size/length/weight) of a vector (distance formula)
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Two vectors are G gu ol
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Which vectors are equal? U and E
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Example #2b :Given A = (~-9,1) and B= (—Z,B)T—Ciive the component form of
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Example #2: Given A = (5,1) and B = (1,-5). Give the component form of 7B and ”E\g“
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Example #3: If v :<1,3> and u = {(~2,~5} find;
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DEFINITIONS
Fill in the blanks.

1) A ector  canbe used to represent a quantity that involves both magnitude and
direction. _
2} The directed line segment P has _| hl‘h'ﬁ | point P and '}'c rmynal point Q.

3) The maj nifude ofthe directed line segment PQ is denoted by Pa|l

(e,0)
4) The directed line segment whose initial point is the origin is said to be in
BHaadacd ?0514‘5 oy . Also called the _Pﬂ&hm_ vector,

5} The two basic vector operations are scalarﬁu_lﬁ@l_i@ﬁug_ and vector_oddstion

6) The vector u + v is called the _YeSw Hant of vector addition.

There are 2 methods to choose from when adding vectors.

Method #1 : Estimate the components of each vector and perform the indicated operation to find the
resultantvector N Use  ohen no nuwmbers arce given |

Given wand ¥, draw 25+ 39
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Method#2: Use a ruler and measure each vector and draw "Tip to Tail" (terminal point of the first
vector connects to the initial point of the second vector) to find the resultant vector.

Given #tand v, draw 2343y -’-rh a(\‘j‘*-lﬂ\’
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If v = ai + bj, and has a direction angle 8, then{v':"v”(cas 9,3in9)£ and the direction angle can be

determined from “I‘d,n e = *'g:" . Ceerm oo nent
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Example #5: Find the direction angle of the vector u= 31 + 3j.
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