This Video:

1. Review vectors.

2. Many Example Problems.
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13.1 DISPLACEMENT VECTORS

—

Displacement wectors which point in the same direction and have the same magnitude are considered to be the same, even if
they do not coincide, — —
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If 31z a scalar and 3" 15 a displacement vector, the scalar multiple of 3" by A, written 3 37, is the displacement vector
with the following properties:

« The displacement vector ) 3" iz parallel to 3, pointing in the same direction if & = 0, and in the opposite direction if
=0 — P et S

- The magnitude of 3 37 i3 [A] times the magmtude of 37, thatis, 1A 1= 1 % -
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Components of Displacement Vectors: The Vectors ;,

/

An Alternative Notation for Vectors

Many people write a vector in 3-dimensions as a string of three numbe




Resolve the displacement wector, 3", from the point A1 = (2, 4, 10) to the point P2 = (3, 7, ) into components.
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Decide whether the wector 3

AV

i3 ;’ + 5 TC;' iz parallel to each of the following wectors:
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MORE sN  vgCTIRS ...

Components of Displacement Vectors
N B

The displacement vector from the point P1 = (x1, 1, 21 to the point P2 = (x, 2, 220 15 given in components by
N~——

PiPy=(xz=x1) i +{yz=y1)Jj +iza—21) k.
‘ —— —

P P_-.r -"Pz = (w2, 2. 22)
>
Py= (1,41, 21)

i

T
Figure 13.10 T, displacement vecérlﬁ = (x3—x1) ? + (yg—y1) 7 +(z3—21) ? ,
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Position Vectors: Displacement gfL.a Point flﬁ\m the Origin

4 displacement vector whase tail is at the origin is called a posifion vecter. Thus, any point (7, 0. 20) in space has associated with it the
position vector 7' = xp G4 0 7 +zp & . (See Figure 13.11.) In general, a position veeter-ewes the displacement of a point from €
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Figure 13.11 The position vector " = x T4 ¥ ? +zp &

What is the magnitude of the vector r? — ‘- - >
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Unit Vectors / \/./ J Py y _&

A umit vector i3 a vector whose ma@'mde iz 1. The wectars T j} and E are urdt vectors in the directions of the coordinate axes. It

often helpful to find a unit vectar in the same direction as a given vector 3 . Suppose that || % || = 10; a unit vector in the same direct;
as v 18 v /10 Ingeneral a umt vector m the direction of any nonzero vector 3" 15 —_—
\
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Find a vnit vector, 3 , it the direction of the wvector & = ;1 4 3 ;. ‘ .\ .(L!
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Find a unit vector at the point (x, E z) that points radially outward away from the origin.
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The wector from the origin to (x, ¥, 2) is the position vector
T o=x : + ¥ j +z k
Thus, if we put its tail at (z, 3, 2) it will point away from the origin Its magnitude 15
7 =yx? g y? g 22
50 a unit vector pnint:ing i the same direction 13

+ _xz—l—y_,r—l—zﬁ:_

x _-”+ y _-’+ z E’
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The velocity vector of a mowing object 15 a vector whose magmitude 15 the speed of the object and whose direchion 15 the direction of
itz motinn.

A car 18 traveling north at a speed of 100 k', while a plane above 13 fiying honzontally south-west at a speed of 500 ke
Draw the veloctty wectors of the car and the plane.
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all iz moving with welocity 3" when it hits a wall at a night angle and hounces straight back, with its speed reduc:ed b
Express its new velocity i terms of the old one.
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Associativity \/ /
W+ v W =W (Y W)
— —
3advi=ah v
— -
Distributivity  /

6. 1y =3
=
?.0_?:3.
8 - —
- =I
9w (=Y =w — v
| —

Comunutativity \/
LoV oW =W \/ )c_-l-\a,:\a_f—x
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Suppose the vector T represents the number of copies, i thousands, made by each of four copy centers in the month of
December and ? represents the number of copies made at the zame four copy centers during the previous eleven months

(the “yeartosdate”). If /" _ (35 211, 818, 642y 3¢ J = (331, 3227, 1377, 2570) Compute [ 4 7 . What does
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Chapter 13, Section 13.2, Question 24
An airplane heads northeast at an airspeed of 200 km/hr, but there is a wind blowing from the west at 30 km/hr,
—
—

In what direction does the plane end up flying? Give the angle relative to north and to one decirmal place
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PN -
P~ Godcasys 4 Gob -
sh1S Y

21



—_

Chapter 13, Section 13.2, Question 15 P
an airplane is flying at an airspeed of 400 km/hr in a cross-wind that is blowing from the he ,3 J&ﬁj &ED
kmdhr. In what direction should the plane head to end up going due east? ,

2

Let @7 be the angle from the axis which points east to the welocity of the airpl?&, relative to the air,
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Chapter 13, Section 13.1, Question 29
—+ — — —

Find the walue{s) of & making ¥ = 2ai(— j parallel to W = a'-’" i+ 24 j.

—_—
—_— o T——

Enter your answers in increasing arder of 4.
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Chapter 13, Section 13.1, Question 18
Find the length of the vectar,

v=288i-31j+38k

Round vour answer to one decimal place,
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Chapter 13, Section 13.1, Question 09

Perform the indicated cormp ML
— — — —
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Chapter 13, Section 13.2, Question 22
ast with a force of 50 newtons, A second force is

One force is pushing an object in a direction 500 south of
—
a —
imultaneously pushing the object in a direction 70° north of west with a force of 130 newtons. If the object is to
—
ationary, give the direction and magnitude of the third f which must be applied to the object to
terbala i .
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