L7 4

Welcome Back!



Use the dlagram for Exercises 1 and 2.

1.

2.

A 6-ft man stands 12 ft from the base of a tree. The angle
of elevation from his eyes to the top of the tree is 76°. 5

3.
4.

H . . € HSan —t_
Describe how 21 relates to the situation. Z <l<v (o pessm 6 e

Describe how £2 relates to the situation. / 4« fom Y 4o Mg

g H

X
About how tall is the tree? (Ku( +o neqrevt .?-k)&ﬂé =T

If the man releases a pigeon that flies directly to the top G0l

f the t bout how far will it fly? (muret” $6 o= T
(0] e 1ree_a els.l“,‘ow ar Wil 1 Yy ( w%ﬂ T

. What is the angle of deplﬁ;m& from the treetop to the

man'’s eyes? q(,
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DC]CH: \/cctor L?é’

A quantity with direction and magnitude (distance, speed, etc).



Dan: \/cctor L?é’

A quantity with direction and magnitude (distance, speed, etc).

* Represented by an arrow *



Dan: \/cctor L?é’

A quantity with direction and magnitude (distance, speed, etc).

* Represented by an arrow *



Defn: T ail of vector L9.4

Initial / starting point of the vector.

tail
\



Dean: Head of vector

L9 .4

End / terminal point of the vector.

~~~ head
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Vector labeling

L9 .4

If tail is at pt K and head is at pt M:
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Vector labeling

L9 .4

If tail is at pt K and head is at pt M:
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Vector labeling

L9 .4

If tail is at pt K and head is at pt M:

AW

i\
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Vector labeling

L9 .4

... or it can be labeled with a lower case letter:
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Vector labeling

L9 .4

... or it can be labeled with a lower case letter:

=l
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The vector sgmbo] —

L9 .4

Don't confuse it with the symbol for a ray...
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The vector sgmbo] —

L9 .4

Don't confuse it with the symbol for a ray...

...the vector symbol only has a single barb going up.
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The vector sgmbo] —

L9 .4

Don't confuse it with the symbol for a ray...

...the vector symbol only has a single barb going up.

@ —

NO! YES!
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Describing vectors

L9 .4

Two ways:
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Describing vectors

L9 .4

Two ways:

1) Ordered pairs (x, y) in the coordinate plane.
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Describing vectors

L9 .4

Two ways:

1) Ordered pairs (x, y) in the coordinate plane.

2) Compass directions.
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Ordered Pair vector &escription

L9 .4
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Ordered Pair vector &escription

L9 .4

(0,0)
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Ordered Pair vector description

L9 .4

(4, 3)

(0, 0)

24



Ordered Pair vector &escription

L9 .4

Tail at the origin ... head at (x, y)

(4, 3)

(0,0)
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Ordered Pair vector &escription

L9 .4

Tail at the origin ... head at (x, y)

Use angle brackets instead of parentheses

(4, 3)

(0,0)
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Ordered pair vector &escription L9 4

Tail at the origin ... head at (x, y)

Use angle brackets instead of parentheses 4,3)

<4, 3>

(0,0)




Ordered pair vector &escription L9 4

Tail at the origin ... head at (x, y)

Use angle brackets instead of parentheses 4,3)

<4, 3>

(0, 0)
To find:

Magnitude: use ... ?




Ordered pair vector &escription L9 4

Tail at the origin ... head at (x, y)

Use angle brackets instead of parentheses

<4, 3>

To find:

Magnitude: dist formula




Ordered Pair vector &escription

L9 .4

Tail at the origin ... head at (x, y)

Use angle brackets instead of parentheses

<4, 3>

(4, 3)

<
(0, 0)
To find:
Magnitude: dist formula
Direction: use ... ?
\
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Ordered Pair vector &escription

L9 .4

Tail at the origin ... head at (x, y)

Use angle brackets instead of parentheses

<4, 3>

(0, 0)
To find:

Magnitude: dist formula

Direction: tangent ratio to get mZ

(4, 3)
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Example: Ordered Pair vector description

Describe OM as an ordered pair. S\{e
Give coords to nearest tenth. "y %D
¢ L. o
bo ¥ W
& ) N )
Y 2 ) {{U \ V\ °
40 W % %

40 8»?9 {

(»> /%} ce 3r40 Q)
op(
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Practice: Ordered Pair vector description

Pg 493, #1-3 4 e ‘C‘;a»g\.
Lozt g SR
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Example: Ordered Pair vector description

L9 .4

Describe this vector...

L) s
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Describing vectors...

L9 .4

What was the 1st way to describe vectors?
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Describing vectors...

L9 .4

1) Ordered pair <x, y> in coord plane.
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Describing vectors...

L9 .4

1) Ordered pair <x, y> in coord plane.

2) ...what was the 2nd way?
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Describing vectors...

L9 .4

1) Ordered pair <x, y> in coord plane.

2) Compass direction.
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Compass direction vector &cscription

L9 .4

Compass rose:
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Compass direction vector &cscription

L9 .4

Compass rose:

Nu
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Compass direction vector &cscription

L9 .4

Compass rose:

I

y-axis:

Nu
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Compass direction vector &cscription

L9 .4

Compass rose:

I north

y-axis:
l south

Nu
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Compass direction vector &cscription

L9 .4

Compass rose:

, I north
y-axis:
l south

Nu

X-axis:

—
G—
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Compass direction vector &cscription

L9 .4

Compass rose:

I north

y-axis:
l south

Nu

. —cast
X-axis:
«— west
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Compass direction vector &cscription

L9 .4

Compass rose: Nt
, I north
y-axis:
l south
/4
. —cast )
X-axis:
«— west
Give directions as degrees relative to N, S, E or W 'S
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E_Xam]:)ie: Compass direction vector écscrip L9 4

This vector is 65 mi 40°E of § Nt

40 )\ 65 mi
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E_Xam]:)ie: Compass direction vector écscrip L9 4

This vector 1s 65 mi 40°E of § Nt
S
magnitude
/4
4 65
S
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E_Xampie: Compass direction vector dcscrip L9 4

€
This vector is 65 mi 40 E of S . 60’ ok Nt
direction
W L
“ S'b;/
40° N\ 65
vS
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E_Xam]:)ie: Compass direction vector écscrip L9 4

This vector 1s 65 mi 40°E of § Nt

Fy

-

-
-
-
—

1
direction




E_Xampie: Compass direction vector écscrip L9 4

This vector 1s 65 mi 40°E of §

Nn
!
o ;
"' 40' )\ 65
IS
f’"Ol/l’l the base ------===—=="""""
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E_Xampie: Compass direction vector écscrip L9 4

This vector 1s 65 mi 400: of S Nt
\ X,

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
1
\
\
\
)
\
\
\
\

-
-
-
-
-
-
-
-
-
-
-
-
-~
-

toward
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E_Xampie: Compass direction vector dcscrip L9 4

Describe this vector: Nt
23ft

o)

o Ngssw W 65
S

,)/1) X .
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E_Xample: Compass direction vector dcscrip L9 4

Sketch the vector 42m 32°W of N SS/ N
q
\l,‘té rw‘g . 28
w\"o\‘- \ @ \A\Q‘“ '
w
S
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E_Xampie: Compass direction vector dcscrip L9 4

A boat sailed 12 mi east and 9 mi south. e
The trip can be described by the vector <12, -9>.
Use distance and direction (compass direction) to

describe it a 2nd way. new et wle 3 0(\!3"*" N Lot \6
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Aclcling vectors

L9 .4

The directions "go 3 mi north then 4 mi east"
can be represented by 2 vectors:
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Aclcling vectors

L9 .4

The directions "go 3 mi north then 4 mi east"
can be represented by 2 vectors:

1) a vector 7 pointing due north, magnitude 3
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Aclcling vectors

L9 .4

The directions "go 3 mi north then 4 mi east"
can be represented by 2 vectors:

1) a vector 7 pointing due north, magnitude 3

2) a vector € pointing due east, magnitude 4
p g g

/4

o)
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Aclcling vectors 9.4

The directions "go 3 mi north then 4 mi east"

can be represented by 2 vectors: N
-
1) a vector 7 pointing due north, magnitude 3 €
2) a vector € pointing due east, magnitude 4 >

L . w
If these were directions, wouldn't it be «

easier to just go straight there?




Aclcling vectors

The directions "go 3 mi north then 4 mi east"
can be represented by 2 vectors:

1) a vector 7 pointing due north, magnitude 3

2) a vector € pointing due east, magnitude 4

If these were directions, wouldn't it be

easier to just go straight there? Let's call
. -

this vector 7.

/4
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Aclcling vectors

The directions "go 3 mi north then 4 mi east"
can be represented by 2 vectors:

1) a vector 7 pointing due north, magnitude 3

2) a vector € pointing due east, magnitude 4
/4

If these were directions, wouldn't it be «
easier to just go straight there? Let's call

. -
this vector 7.

In effect, we're adding vectors 77 and @ together to
get the resulting vector 7.
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Aclcling vectors

The directions "go 3 mi north then 4 mi east"
can be represented by 2 vectors:

1) a vector 7 pointing due north, magnitude 3

2) a vector € pointing due east, magnitude 4
/4

If these were directions, wouldn't it be «
easier to just go straight there? Let's call

. -
this vector 7.

In effect, we're adding vectors 77 and @ together to
get the resulting vector 7.

- A D
nt+e=r
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Aclcling vectors 9.4

The directions "go 3 mi north then 4 mi east"
can be represented by 2 vectors:

1) a vector 7 pointing due north, magnitude 3

2) a vector € pointing due east, magnitude 4

o . w
If these were directions, wouldn't it be «

easier to just go straight there? Let's call
this vector 7.

In effect, we're adding vectors 77 and @ together to

get the resulting VGC'[OI‘T:\. {égc‘ ot
N L OV AL
= o o acniltant e PO e
. eC
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‘Aclcling vectors L94’|

Visually, adding the vectors
is placing them tail-to-head.:
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‘Aclcling vectors L94—|

Visually, adding the vectors
is placing ]t\lflem tail-to-head:

. N

e
oasssss———)

-

n
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‘Aclcling vectors L94—|

Visually, adding the vectors
is placing them tail-to-head.:

. N
e
oasssss———)

3|
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‘Aclcling vectors L94—|

Visually, adding the vectors
is placing ]t\lflem tail-to-head:

e
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‘ Aclcling vectors L94—|

Visually, adding the vectors
is placing ]t\lflem tail-to-head:
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‘Aclcling vectors L94—|

Visually, adding the vectors
is placing ]t\lflem tail-to-head:

. N

e
oasssss———)

-

n
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‘Aclcling vectors L94—|

Visually, adding the vectors
is placing ]t\lflem tail-to-head:
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‘Aclcling vectors L94—|

Visually, adding the vectors
is placing ]t\lflem tail-to-head:

S
n

W 3

E
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‘ Aclcling vectors L94—|

Visually, adding the vectors
is placing ]t\lflem tail-to-head:

. LA

7



‘ Aclcling vectors L94—|

Visually, adding the vectors
is placing ]t\lflem tail-to-head:
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‘Aclcling vectors L94—|

Visually, adding the vectors
is placing ]t\lflem tail-to-head:

Mathematically, adding the vectors is
adding the coordinates of their ordered
pair description:
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‘Aclcling vectors L94—|

Mathematically, adding the vectors is
adding the coordinates of their ordered
pair description:

n=<?,7>
+ N
e=<?,7>
X
(remémber, ordered pair is w/tail at origin)

F=<?,?>

Visually, adding the vectors
is placing ]t\lflem tail-to-head:
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‘Aclcling vectors L94—|

Mathematically, adding the vectors is
adding the coordinates of their ordered
pair description:

7 =<0, 3>

+

Y
e

<4, 0>
X

(remémber, ordered pair is w/tail at origin)

KN
r

<4, 3>

Visually, adding the vectors
is placing ]t\lflem tail-to-head:
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‘Aclcling vectors L94—|

Mathematically, adding the vectors is
adding the coordinates of their ordered
pair description:

7 =<0, 3>

+

=
e

<4, 0>
X

(remémber, ordered pair is w/tail at origin)

Visually, adding the vectors
is placing ]t\lflem tail-to-head:
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Aclcling vectors

L9 .4

S
u= <x13 y1>
KN
v

<X2, V2~
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Aclcling vectors

L9 .4

S
u= <x13 y1>
KN
v

= <X, Y2~

. N N
u-+y=
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Aclcling vectors

L9 .4

-

U= <x1, 1>
-

v

= <X, Y2~

RN
Ttyv=<x1+tx, )1+ )m>
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Aclcling vectors

L9 .4

=<Xx1t X2, Yty >
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Exam!:)le: Aclcling vectors

L9 .4

Vectors ¥ <4, 3> and W <4, -3> are shown.
Write'§ (their sum) as an ordered pair.

81



Practice: Aclding vectors

pg 494 #17, 18
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Examplc: Adding vectors

L9.%

An airplane's speed is 250mph in still air.
The wind is blowing due east at 20mph.

If the airplane heads due north, what is its
resultant speed and bearing (direction)?
(round to nearest unit)
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Examplc: Adding vectors

L9 .4

An airplane's speed is 250mph in still air.

.he wind is blowing due east at 20mph.
—

If the airplane heads due north, what is its
resultant speed and bearing (direction)?
(round to nearest unit)
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Examplc: Adding vectors

L9 .4

An airplane's speed is 250mph in still air.

.he wind is blowing due east at 20mph.
—

If the airplane heads due north, what is its
resultant speed and bearing (direction)?
(round to nearest unit)

85



Example: Adding vectors

L9 .4

An airplane's speed is 250mph 1n still air.

.he wind is blowing due east at 20mph.
—

If the airplane heads due north, what is its

resultant speed and bearing (direction)?

(round to nearest unit)

£ 6,150
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Example: Aclding vectors L?Q.

An airplane's speed is 250mph 1n still air.

.he wind is blowing due east at 20mph.
—

If the airplane heads due north, what is its

resultant speed and bearing (direction)? £6,75°
(round to nearest unit)
o507
4 (20, e7

o5

(20,97
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Example: Aclding vectors L?Q.

An airplane's speed is 250mph 1n still air.

.he wind is blowing due east at 20mph.
—

If the airplane heads due north, what is its

resultant speed and bearing (direction)? £6,75°
(round to nearest unit)
o507
4 (20, e7

o5

(20,97
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Example: Adding vectors

L9 .4

An airplane's speed is 250mph 1n still air.

.he wind is blowing due east at 20mph.
—

If the airplane heads due north, what is its

resultant speed and bearing (direction)?

(round to nearest unit)
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Example: Aclding vectors

L9 .4

An airplane's speed is 250mph 1n still air.

.he wind is blowing due east at 20mph.
—

If the airplane heads due north, what is its
resultant speed and bearing (direction)?
(round to nearest unit)
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Example: Aclding vectors

L9 .4

An airplane's speed is 250mph 1n still air.

.he wind is blowing due east at 20mph.
—

If the airplane heads due north, what is its
resultant speed and bearing (dlrectlon)?

(round to nearest unit) {
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HW ProHems

L9 .4

Pg 493 #1-28, 37-39, 47, 48

92
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