ectors in a Plane

I
l




In the past we’ve only worked with lines that have slopes
but not necessarily direction.

Quantities such as force, displacement or velocity that have
direction as well as magnitude are represented by directed line

segments.
There’s a difference between going 50 mph north and 50 mph south

(X, Y,)
B terminal The length is written as
point L
AB A8
X,
( 1 yl)A initial ‘A—B“ — \/(X X )2 +(y . y )2
2 ™M 2 1

point

Look, it’s just the distance formula



In the past we’ve only worked with lines that have slopes
but not necessarily direction.

Quantities such as force, displacement or velocity that have
direction as well as magnitude are represented by directed line

segments.
There’s a difference between going 50 mph north and 50 mph south

(X,,¥,) | The component form of
B terminal this vector is:
point
AB imarks the AB = (X2 — Xl)i T (y2 — yl)J
(X.,V.) X-component ) 0
VA nitial of the vector
point

J marks the
y-component
of the vector




In the past we’ve only worked with lines that have slopes
but not necessarily direction.

Quantities such as force, displacement or velocity that have
direction as well as magnitude are represented by directed line

segments.
There’s a difference between going 50 mph north and 50 mph south

(X, Y,) | The component form of
B terminal this vector is:
point

AB e AB=(X,—X)i+(y,— V)]
(X.,V.) notation is
1717 A |n|t|al fine x or
point AB—<X2—X1,y2— y1>

Notice here that we always subtract the initial point from the
terminal point because we need to establish direction




In the past we’ve only worked with lines that have slopes
but not necessarily direction.

Quantities such as force, displacement or velocity that have
direction as well as magnitude are represented by directed line

segments.
There’s a difference between going 50 mph north and 50 mph south

(X,,Y,)
. The length is written as
initial
L point B—~
BA ‘ 4
(X, ¥,)% _
—_ 2 2
terminal ‘ BAl B \/(Xl B XZ) + (yl N yz)
point

Notice that the length will be the same



In the past we’ve only worked with lines that have slopes
but not necessarily direction.

Quantities such as force, displacement or velocity that have
direction as well as magnitude are represented by directed line

segments.
There’s a difference between going 50 mph north and 50 mph south

(XZ’ y2) The component form of
B initial this vector Is:
L point .
BA BA:(Xl_X2)|+(y1_y2)J
(X Y1) B or
terminal BA = <X1—X2,y1— y2>

point

Same vector length (magnitude), same slope (line segment) but opposite vectors.



Find the component form of each vector

L AB=(2-0)i+(2-0) ]
(-5 z)./_:ip f;t<2,2) B AB=2i+2] or <2’2>
7 Q
533 -1<}A1 5 PQ=(-5+3)i+(2-4)]
: PQ=-2i-2jor (-2,-2)
p
i
w2 [Pq=|(2) +(-2)

6 =[pd]- & =212



Find the component form of each vector . _ _
AB=2i+2j or (2,2)

(=3, 4)
//P
(_5’ 2) Q

F5as e

PQ=-2i-2jor (-2,-2)

(2,2) B

m.2345f3‘AB“PQ‘ 8-2J_

So bbb iboleves oo

Notice that the vectors are pointed in opposite directions

but have the same length.



Vector Addition:

u-+Vv
Yo+ Yy

U + V Is the resultant vector.
U= Xul + yu J
V=Xity,]

U+v=(x, + X )I+(y, *V,)]

(Add the components.)



Vector Addition:

u+Vv

U + V Is the resultant vector.
U= Xul + yu J
V=Xity,]

U+v=(x, + X )I+(y, *V,)]

(Add the components.)



Vector Addition:
u-+vVv

U + V is the resultant vector.

u=31+2]

V=—Il+4]

U+v=21+6]

See? Just add the components

By the way, what’s the
length of this new vector?

u+v|=v22 +6° =4+36 =40 =410 =210




u-—v
(Subtract the components.)
U=V =0 =X )+, = Y,))

—V




A vector Is in standard position if
the initial point is at the origin.

6

> X

What if we only knew the length of the vector and the angle?
v 0

The component form of this vector Is:

V= (M cos@)i +(Msin 9) j or v= <M c0s0, Msin9>

Before anyone panics, this is just SOHCAHTOA...

Just watch...



A vector Is In standard position if
the initial point is at the origin.

adj t l ;X
J _ Xcomponent _ oS0 '
hyp V]

X Component
X component :M coso

Remember what this Think of it as a hypotenuse of the
really means: ‘V‘ <~ right triangle above because it’s the
length of the vector

V= (M cosG)i +(Msin 6) j or v= QV‘ COSQ;’ v sin 9>

\ ' ) Y

X COmponent X component



A vector Is In standard position if

y

the initial point is at the origin. "~ component
X
0 component : \ )
hSFp) = y ‘?/‘ =sIn 9 X com'ponent
y component :‘V‘ cos@ See? Just SOHCAHTOA

Remember what this Think of it as a hypotenuse of the
really means: ‘V‘ <~ right triangle above because it’s the
length of the vector

V= (M cos@)i +(Msin 9) j or v= QV‘ cos@J, Msin 9>

\ I l ’
\ \ ! \

X component y component X component 'y component



If it’s the angle that you need to find,
then you need to know this:

Remember that the magnitude and
components form a right triangle

y
— component

X component

The direction of a vector V is found this way:

cosO =

adj] _ xcomponent _ X,

hyp v

The direction V is the angle &

— -1
How would 6 = xcos

we determine/
which one?

(X

V

\‘V/

\

v

C——

So this is just the
X component
divided by the
magnitude



X component

If it’s the angle that you need to find,
then you need to know this:

Ly
| component

Remember that the magnitude and
components form a right triangle

_ _ _ _ The direction
The direction of a vector V is found this way: angle here is

. negative because
ad] _ Xcomponent _ X, they component

C0SO = o Is in a lower
hyp ‘ V‘ ‘ v quadrant
The direction V is the angle 4
(v ) o
X So this is just the

C——

— -1
So the sign is 6 = £cos X component

_V
determined by the sign / N ‘V y divided by the
of the y component magnitude




Application:

A Boeing 727 airplane, flying due east at 500mph in still air,
encounters a 70-mph tail wind acting in the direction of 60° north
of east. The airplane holds its compass heading due east but,
because of the wind, acquires a new ground speed and direction.
What are they?

Draw the vector
diagram of this
problem
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Application:

A Boeing 727 airplane, flying due east at 500mph in still air,
encounters a 70-mph tail wind acting in the direction of 60° north
of east. The airplane holds its compass heading due east but,
because of the wind, acquires a new ground speed and direction.
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60°




Application:

A Boeing 727 airplane, flying due east at 500mph in still air,
encounters a 70-mph tail wind acting in the direction of 60° north
of east. The airplane holds its compass heading due east but,
because of the wind, acquires a new ground speed and direction.
What are they?

We need to find the magnitude \
and direction of the resultant t
vector U + V.
u =500i+0j =(500,0) U mm e e o
70 /
o\: - o\ - u+v /
v =(70c0s60" )i +(70sin60") } .
u

V= <70cos 60°, 70sin 60°>



The component forms of u and v \
u =(500,0)
v=(35,35\3) L
Grv /1353
Adding them gives us: )
535 u

U+V = <535,35ﬁ>

The new ground speed is the magnitude of the new vector:

u+v|= \/5352 + (35\/§ )2 ~538.423625

And the direction is the new angle:

0 = +cost| Juw 0 =cos™ 955 ~ 6.5°
u+v 538.423625




538.4 mph
6.5°

The new ground speed of the airplane is about 538.4 mph, and
Its new direction Is about 6.5° north of east.

lu+Vv| =538.424 mph 6~65



