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N i Vectors

©) Vectors can be graphically represented by directed line
s segments. The length is chosen, according to some scale, to

s represent the magnitude of the vector, and the direction of the

A’ directed line segment represents the direction of the vector.

é Consider a vector drawn from point A to point B. Point A
) is called the initial point of the vector, and point B iis:alled the

terminal point. Symbolic notation for this vector is AB (read
“vector AB").
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Y| A 8” Point A is called the initial point of the
¢ vector, and point B is called the terminal
© s L _point.
/ ’ ol Symbolic notation for this vector is AB
w ,|  (read “vector AB”).
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R :
° e A vector in the plane is a directed line segment.
© Two vectors are equivalent if they have the same
/ magnitude and direction.
ﬁ}
“: _ Vectors are also denoted by boldface letters such
- asu, v, and w.
@
b
vectors: u,v,w or u,v,w
BMAJ BMA Lec) system | breaktime | matrixtoal ) 7 | vector) 9 10]11)12) 13 14) 15 16) 17) 18] 12 20) 21) 22 23] 24 25 26 27 28 Projes] 30 | < 5

H A Type here to search ) ] gEne—— o

€ The Geometer's Sketchpad - [Week13 vector.gs;
© File Edit Disploy Construct Transfon

e Number Graph Window Help

k n e
. The four vectors in the figure at left have the same
length and direction. Fhus they represent equivalent vectors;
that is, 1

4/@_, L,
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“ L 10| The length, or magnitude, of AB is expressed as |AB|.
© 8 —_ - 5
/, B = 61 Xg — Xal= 5
w, ) B: (6, 5) 52| T 3| ya-va=3
A‘ 4
: ABI = /(6-1)+(5-2)°
@ 2 =
b A, 2) = 583
-5 5 10 15 20 25 30
2 il
- Ya=2 — 2 - 2=
il \/(XB Xa)* + (Ya—ya)’ =5.83
41 ye=5
-6
-8

BMA | BIA | Lec| system | break time | matrixtool | 7 | vector | 9] 10 11] 12 13 |4] 15] 16 17] 18] 19 20 21 22| 23 24) 25 26 27 28 Projec] 30] | <

H 2 Type here to search




€ The Geometer's Sketchpad - [Week13 vector.gsp - 14]

© File Edit Display Construct Transform Measure Number Graph Window Help - & x
X = 12+ = .
S

. Tuechai T

10}
© 1 B(x3,y2)
< T e |
8 I — X2 - X1 T |b
A 6 AB = '
, | Y2-Y1 ,
e € i 2 2

4 ‘AB| = Ja+2
@ |
"

Al(X1,V1 — 2 2
ACuyy) AB| = \/(Xz - X1) +(Y2 - Y1)
s T s 20 25 30 35

2+

41

-6+

E0A) M) e syt | prestime | matrctoe | 7 ) vedtor] 9] 10] 11) 12) 1314115 %6] 17] 16) 19) 20 21 2] 23) 24) 25) 25 21 28] e 0] | « 5

H L Type here to search

ER
of ndoudu

R =™

€ The Geometer's Sketchpad - [Week13 vector.gsp - 15] x
« File Edit Display Construct Transform Measure Number Gragh Windew Help - & x
% [ 104 .

' II;h' | Vector Addition
: .. . [
8 3-1 0]
_—

© x' AB = ‘| &

s p B = Hide Gaption|
ﬂ{ T 6-1 5 E]

o A(1,1) B (3,6) B 7] 5]

A ol — 7-4 3

xa=1 Xg=3 i ChD =

ya =1 yeTe ) P 2-1 1
@ ! C 5 _ L
’: + t t t + t /4‘ t t t + t t t + t t + t t t + t

" k10 -5 5 10 15 20 25 3
G4 1) D(7,2) . D (6,7) _, 5
xc=4 Xo=T AB+CD = AD' =
Ye=1 Yyo=2 4+ 6
-6+
_8,,

H R Type here to search

A® G e

e
of sEnsoudu




€ The Geometer's Sketchpad - [Week13 vector.gsp - 16]

# File Edit Display Construct Transform Measure Number Graph Window Help - & X
S T ! 15AB=7.32cm ’
U - 10/Scalar product or Scalar mutiples 2 ABI= 976 om
o) 8l AB =4.88 cm
y -

» (_1)V =-V
w -
A e 3v
=W =-T"
4 2 2
15 20 25 30
-4+
-6+
-8+
S0 ) e st et msnto 7 setr] 3 10] 1) 21 13 54135 76 17) 59) 1) 20 21 22 25) 2 25 2 27) 25 e 20 | o

H R Type here to search ? D & 29°C fueadndug) CRC D

€ The Geometer's Sketchpad - [Week13 vector.gsp - 17] - x
) File Edit Display Construct Transform Messure Mumber Graph Window Help _ax
" . 100 — = = = ’
*. [ Vector Subtraction’] y-v = u+ (-v)
luechai 4
.
8,, p— —
O] = 2
) u=
ZAd,2) !
% T
A B (36) Ll ra
s Xa=1 Xg=3 V=
@ Ya= 2 Ve = 6 2
b : :0 S 5 — . 5 S 1=0 — 1:5 2 p»
a'Gn ps 3 -1
- |3
24 —_
xc=3 Xp=8 u-v=
ye=1 yo=3 2
41 L -
-6+
81
500 5 tec] sytem | breotctime | mateicto | 7 | ector) 9| 10] 1] 12] 15) 14] 1] 16 17|15 1] 20] 2 22] 23] 24 25 25) 21 28] prjec 3] | < >

H P Type here to search # ) € 2o°C dunmdnduny



€ The Geometer's Sketchpad - [Week13 vector.gsp - 18]

4« File Edit Display Construct Transform Measure Number Graph Window Help - a8 x
13
/--IE 167
. luechai
-+ +
. Parallelogram law E
©
/. + =
6_.
8 I
A -
U-v~ L#v
V4
-10 -5 10 15 20 25
_BMA | BMA | Lec| system | break time | matrixtool | 7 | vector ﬂﬂﬂgﬂﬂﬂﬂlwﬁlﬂﬂﬂlﬁlﬂﬁﬂﬂl Projec] 30| | < > ;

H L Type here to search

& 29°C fuamdndug

YTENPBRNO -

€ The Geometer's Sketchpad - [Week13 vector.gsp - 19] - X
O Unit Vector
A vector of magnitude, or length, 1 is called a unit vector.
- - 1 - %
Ifvisavectorandv # O, then (= )ev or =
M V]
is @ unit vector in the direction of v.
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So s Example

- Find a unit vector that has the same direction as the vector
- |3
W - _4 |

W = /3% + (-4 = 5.00

Solution

A unit vector that has the same direction as the vector W is
3

5
-4

5
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e Although unit vectors can have any direction, the
unit vectors parallel to the x and y - axes are particularly
useful. They are defined as

[ e[

Any vector can be expressed as a linear combination of
unit vectors i and j.
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RrI i The dot product

___ The dot product of two vectors u=ai+bjand
v=Ci+dj is uev=ac+ bd
(Note that ac + bd is a scalar, not a vector.)

Example Find the indicated dot product when
u=3i-5,v=4andw = -2i +]j.

1.1) uew 1.3) uev

12) weu 14) vew
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K Angle Between Vectors
© The dot product can be used to find the angle between
/, two vectors. The angle between two vectors is the smallest
) positive angle formed by the two directed line segments. Thus
A the angle 6 between u and v is the same angle as between v
ye andu,and 0 £ 6 = .
@
b _ _If 8 is the angle between two nonzero vectors
uand v, then o
Uuev
cose = (— —)
lullvl]
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T’ L Example

Find the angle between u=2i+ Zi and v = 3].

Solution o cos 0 = _6 _ 1 =£

(Uuev) 3(2\5) ﬁ 2
From: cosf = —— 5
L uflv] B = arccos (7)
uev =2(0)+2(3) =6

ul =/2+2° = 8 =22
Iv| =/0°+3* = /9 =3

YTEONP®NO

B = 45°

The angle between u and v is 45°

BMA | BMA | Lec systen | break time | matrixtool | 7 | vedor| 9 | 10] 11] 12] 13] 14] 15] 16] 17] 18] 19 20] 21 22] 23] 24 25]26] 27] 28 Projec| 30] | <

H P Type here to search i > & »c Auandaulun




€ The Geometer's Sketchpad - [Week13 vector.gsp - 26] - X
«© File Edit Disploy Construct Transform Measure Number Graph Window Help _ & x

% J 12

luechai

-05 cf. 1.5 2 2.5
0.2 2
-0.4
-0.6-
v
BMA | BMA | Lec| system | breaktime | matrixtool | 7 | vector| 9 | 10] 11) 12 13] 14] 15 16 17) 18 19] 20] 21 (22 23] 24] 25 26 |27] 28] Projec] 30] |« >
H £ Type here to search i ) & 29°C fuendndu A W S DT e

€ The Geometer's Sketchpad - [Week13 vectorgsp - 271 - X
@ File Edit Display Construct Transform Measure Number Graph Window Help _ & x

® Hide Caétion|

| & (uev)
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Exercise

Find the angle between Usv = -64+6 = 0
1.1) u=3i+jand v=-2i+6 cos8 =0 — 8 = arccos (0)

2i+3j and v = 4i+6j

cl
I

1.2)
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i-2j and v=-i+2j

cl
I

1.3)
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& Projec work

1. Addition, Subtraction 3. Inverse Matrix
Multiple Matrices and
Transpose Matrix.
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2. Determinants 4. Solve Equation
system by Matrix
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