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6.3 Vectors

http://www.youtube.com/watch?v=A05n32B10aY
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Component Form of a Vector

A vector whose 1nitial point is at the origin (0, 0) can be
represented by the coordinates of its terminal point ¢;, v,).

V:<V1,V2>

The component form of the vector with initial point” = (x;, y;) and
terminal point O = (x,, y») 1s:

<V, >= (xz X _yl)

The magnitude (or length) of v is:
M=z —5) (3, ~0)

_ [ 2
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Vector: has magnitude (length) and direction

terminal point

p Q Q (X2, ¥2)

maghitude

V]

P (x, 1) HVH = \/(xz —% )2 +( _y1)2
initial point
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rrl:m'npm1n:11l Form of a Vector
The component form of the vector with initial point P{p,, p,) and terminal
point (g, g,) is given by
PO={g —prga—pd = v = v.
The magnitude (or length) of v 1s given by
¥l = vigy = i + gy — pa)* = Vvi +vi.

If |v]| = 1. then v is a unit vector. Moreover, ||v|| = 0 if and only if v is the
zero vector 0.

M




6.3 Vectors hpc.notebook March 05, 2020

Find the component form and magnitude of the vector v that has imtial point (4, —7
nd terminal point (—1, 5).

N <V1,V2 >:(x2_x19y2_y1)
&~

Qr-l,.’i]i\ HVHZ\/(xz—xl)2+(y2_yl)2

- Wil =\ (-1-yq) 2+ (5-77)
l!':-. m

Vs

Wi < 13

-

i
=
i
1

-+ P4 =-T)
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Vector Operations

Geometrically, the product of a vectorv and a scalarkis . . .
the vector that 1s k times as long asv

If k 1s positive, kv has the same direction as v, and if k is

negative, kv has the opposite direction.

v 1/2v / v v
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To add two vectors geometrically,
position them so the initial point of
one coincides with the terminal point
of the other

This technique is called the
parallelogram law for vector
addition because the vectoru + v,
often called the resultant of vector
addition, is . . . the diagonal of a /
parallelogram with u and v as sides u
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( Definition of Vector Addition and Scalar Multiplication
Let u = {u,, u,) and v = {v,, v,) be vectors and let k be a scalar (a real number).

Then the sum of u and v 1s the vector

u+v={u + v, + v Sum

and the scalar multiple of & imes u is the vector

Scalar multiple

ku = klu,, uy) = (kuy, ku,).
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( Properties of Vector Addition and Scalar Multiplication

are true.
lL.Lu+v=v+u 2.lu+v)+tw=nu+iv+w
Ju+b=n 4 u+i—u)=10
5. cldu) = lcd)u 6. ic + dju = cu + du
7. cdlu + v)=cu+ cv 8 liu) = u, Mu) =0

9. flevll = lel vl

Let u, v, and w be vectors and let ¢ and 4 be scalars. Then the following properties

11
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Letu=0,6(Aand v=[34, 2[]

Sketch the operations geometrically.

Then find:

(a) 3v
3¢{-4,2a7
<-13, LY

March 05, 2020

(b)u+v
Z'/ (.>~L<\<.(J 2>

<-3}q§

12
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Let u = [@;, u,[and v = [, v,[be vectors and let k be a scalar
u+v=<u +v,u, +v, >(vector addition)

ku = <ku, , ku, > (Scalar multiplication)
u=<4,6> v=<-2 5>
Find the following: Graphieally and algebraically
a. 2u-3v

b.u+ 2v

C. 2u + 3v

13
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(O‘”\‘nv\n\“‘ 50'“‘-
2,42

Vector Activity

Linear combinztion
fovew

24
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http://www.youtube.com/watch?v=tVq4 HhBKS8Y
3

Airplane


http://www.youtube.com/watch?v=fVq4_HhBK8Y
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u = unit vector = —

M

‘(n\l»n]"

M=y(x-x) + (=)

March 05, 2020
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Find a unit vector in the direction of v = [+ 8, 6L]

v

v

March 05, 2020
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Find a unit vector u in the direction of V = <7,—3>
and verify that the result has magnitude 1.

find the unit vector

then use in ”VH _ \/(Vl )2 + (V2 )2

18
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Find the vector v with the given magnitude and same direction as u.

HV” — 3 U= <4, —4> find the unit vector

multiply it by the magnitude

19
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Standard Unit Vectors:
1=<1,0> j=<0, 1>

j=<0.1>

SN
1=<I1, 0>

March 05, 2020

Linear Combination
Vector v = [y, v,[1

can also be represented as:

v = (v vy
= v,(1,0) + 1,{0, 1)

= vii + 1]

20
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Letu=-3i+8jand v = 2i - .
Find 2u - 3v

March 05, 2020
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Let v=[+5, 301 Write v as a linear combination of the standard unit
vectors i and j.

22
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Direction Angles

‘ If u is a unit vector such that @

14 is the angle (measured

TtV counter clockwise) from the
/‘E{-'z ing  positive x-axis to u, then the
WS « terminal point of u lies on the
unit circle

]
-1 r=cos @ j

Ly, (x,y>:<cos6’,sin9> =cosBi+sinf;

The angle @is the direction angle
of vector u.

23
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v=[¥(cos.sin6) =] (cos )i + || (sin)

Vector v has direction angleg =30°and
magnitude 6. Find v.

v=6

tand =

<cos 30°,sin 30"’) =[v] (cos@)i+|v||(sin @) j
Msing 5 v=ai + bj
”chosH a

You must pay attention to
what quadrant you are
in!

24
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Find the direction angle of each vector.

a. u=3i+3; Msing 5
tan @ = =—
u=ai+bj [v[cos@  a
;_ .......
0 bov=3i-4]
// \\
\\ //

25
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Find the component form of the vector that represents the velocity of an airplane
descending at a speed of 100 miles per hour at an angle of 30° below the horizontal, as

shown in Figure 6.32.
¥ The velocity vector v has a magnitude of 100 and a direction angle of # = 210°

zur-- v = ||v|(cos 8)i + ||v||(sin 8)j
e = 100(cos 210°)i + 100(sin 210°)j
T A | To find the angle:
X = m(—“T)i - lm(—;)j -50
o | 2 - tanf = ———
= —50./3i — 50 ~50/3
l = (—50./3. —50)

You can check that v has a magnitude of 100 as follows.
Ml = /(=503 + (—50)2
= /7500 + 2500
= /10,000

= 100 Solution checks. «

26
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Using Vectors to Find Speed and Direction Example 10 p.416

An airplane is traveling at a speed of 500 mph with a bearing of
330°. The airplane encounters a wind blowing 70 mph in the
direction N 45° E. What are the resultant speed and direction
of the airplane? Bearing starts at N.

What is the magnitude?

Plane:

Plane + Wind

magnitude: HE

M=

direction:

27
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The initial point of a vector is (-6, 4) and the terminal point is (O, 1)
Write a linear combination of the standard vector.

28
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Find the component form of V given its magnitude and angle.
[vl|=4, 8 =45°

29
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Applications of Vectors
force / velocity / tension = magnitude / length

also think: Geometry, right triangle trig, law of cosines and sines

30
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Highlight of Important Vocab / Formulas:

Component Form: v=<vy, v, >
found by subtracting x values and y values of points

Magnitude: ||v||
found by: /v12 +y2  or the distance formula

Unit Vector: v
V]|

Linear Combination of v: vji + v,j

Direction Angles: v = ||v|| cosQ i + ||v|| sin |

If v = ai + bj, then tanﬁzé

a

31
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Using Vectors to Find Speed and Direction

An airplane 1s traveling at a speed of 500 mph with a bearing of

330°. The airplane encounters a wind blowing 70 mph in the direction
N 45° E. What are the resultant speed and direction

of the airplane?

32
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Using Vectors to Find Speed and Direction Example 10 p.416
DC\ocY-W‘S'--GMN Hvil= 500

An airplane is traveling at a speed of 500 mph with a bearing of

330°. The airplane encounters a wind blowing 70 mph in the

direction N 45° E. What are the resultant speed and direction
srplane?

?\anc'. '
500¢0s |AD, DOSI® \2o
500 (-Lt\ , 500 %"_5_

<‘250)asoﬁs>

plant wind: wind: <353 REEAER
{-200.5,4R2.5 >

Speed = |[v[(= J (2005 +(q€3_s\“‘\
Vil 593-§mpk

34
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