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O Determine direction anc
magnitude

O Describe linear motion
O Momentum
O Work




O Other mathematicians expanded on Newton’s ideas

O Caspar Wessel, Carl Friedrich Gauss, Jean Robert Argand,
John Warren, C.V. Mourey, and William Rowan Hamilton

Newton Hamilton



»

O The vector asked him what was wrong and
"Help! I have no direction!”

O Vector in Latin means carrier and it also has that
meaning in English.

O The mosquito is the vector of malaria.
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O Vector a is written:
Oa=«<a,, a,

O a, and a, are components

_ O Two vectors are equal if
D their lengths and slopes are

the same




Called the “Dot Product” - (@
O d e b = <(a;b;) + (a,b,)> or <(a,b,) + (a,b,)>
O You will get a number in this case, not a Right Triangle Rule -

vector! used to find magnitude
of a vector

Oﬁagnitude
0O |a| = a2+ a,? or \/axz + a,? N

O Unit Vector
O a = |a|<cos(a), sin(a)> \a




rom a point in the middle o
the mat at the center. The
first wrestler is pulling 45° to
the right above center, the
second wrestler is pulling
30° to the left above the
center, and the third wrestler
is pulling 60° to the left
below the center. At this
point the belt is in
equilibrium.

If the first wrestler pulls with
a force of 40 Newtons, with
what force are the other two
wrestlers pulling?




O This gives us the equations:
O ZFx == le + Fz_x + F3x - 0
O ZFy = Fly AP Fzy AP F3y = 0

O The forces can be written as vectors as
follows:

O F = |Fl<cos(3), sin(%)>
O F = [Fl<cos(%), sin(>)>

—

O F = |F3’|<cos(4?”), sin(4?")> A\




'+ (IB1-2) + (IF1-2) = 0 O 3. Set x components equal to
. y components equal to 0.

0. Eet
N 2

20VZ + [F 12 + (IF1-2) = 0

— — V3 — —
O V3[20V2 + (IFI3) + (IF:1-)] = 0(V3) O 4. Solve for either |F,| or |F;|. Use
O 20V6 + (IE’I?) + (IF;1-5) =0 the equations in step 3.
O 20(vZ ++6) - 2|F5|=0 O 5. We solve for |F;]| first.

O 20(V2 + V6) = 2|F;|
O |F| = 10(V2 + V6) = 38.637 N \
N



2032 + (IB1-2) + (-5v2-5v6) = 0
(IF12) = 20VZ - 5VZ - 5V6
(IF15) = 15V2 - 5V6
BB = ¥(15V2 - 5V6)
_30v2 _10v6
) |F| = =% -5 ~ 10.353N

O Conclusion: Wrestler 2 is pulling with a force of 10.353 N. Wre\trer 3 is
pulling with a force 38.637 N.




Babysitting

O Kim is babysitting for the McDonalds.
Since the children have just come
home from a birthday party, they
insist that Kim push them across the
room in their new box car.

O A) How much work is done by Kim if
she pushes the box by a force of 60 |b
acting in the direction 30° below the
horizontal as she pushes the children
15 feet across the room?

O B) If Kim pulls with the same force
over the same distance, but at 30°
above the horizontal, does she do the
same amount of work?




O However, this equation is
only for motion in a straight
line motion. Kim applies a
force at an angle, not in a
straight line. Therefore, we
must use the following
equation to determine the
straight line displacement.

W = |F| x |d|cos(8)

O This equation will give us the
work done when a force is
applied at an angle.




Ike tis:
W = (60 Ibs)(15 ft)(cos(z))

W = (60 Ibs)(15 ft)(2)

, D W= 450+/3 ftelb
W =~ 779.423 ftelb ‘\_ :



O Since Kim is pulling with the same force and dista art A
and over the same distance, the answer we obtain fo

will be
the same f@

W = (60 Ibs)(15 ft)(cos(%))

W = (60 Ibs)(15 ft)(2)
W= 450+/3 ftelb

W = 779.423 ftelb
\ O This is because work is a scalar quantity, not a vector. Therefore,
direction that the force is applied doesn’t make a difference, as long
as the force is the same and over the same distance. )



the movie. Upon entering the :
theatre, he sees Amanda, ,O

= Lindsey, and Emily. =

Unbeknownst to the three

girls, Billy has a crush on all

of them.
O Part A: Billy wants to be nice

so he decides to get popcorn
and share it amongst the
girls. What is the shortest
path he can take? (Billy will

enter the movie theatre from
the entrance)

O Part B: Lindsey also has a
secret crush on Billy. In what
seat(s) could she sit so that
Pi”%/ doesn’t have to walk so
ar:



‘he y-axis represents the seat
number.

The easiest way to set up this
coordinate system is by placing
the entrance to the movie theatre
at the origin.

We place the origin at the
entrance because we need to find

the distance Billy will travel. Billy
will enter from the entrance, so it

makes sense to place the origin
here.

Each row is one meter wide, and
each seat is one meter long.

Movie Screen




Y
h represented by the blue
vectors.

O We will use components to find
Billy’s path (the blue vectors).

O We first “break” each vector into
omponents. This will make

- finding the magnitude much
easier.

O The components are represented
by the dashed lines.

Movie Screen




w, we solve for the magnitude of
the second triangle.

d2=(-62+ (®* e
d = V52

O Finally, we find the magnitude of
the third vector.

e? = (—6)% + 82
\ e=10

O We now add these magnitudes
together to get the total distance
that Billy traveled.

c+d+e
V241 + V52 + 10 ~ 32.74 meters

|meemmmeccc e



F

O We will use the
Parallelogram Law to
solve this problem.

O First, we should find
the vector between
Emily and Amanda.

<3,16> - <15, 4>
<-12, 12>

Movie Screen
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http://jokes4all.net/vectors.html

L slides. _— é%

O We also used Dr. Oskana Shatalov’s notes for vector
formulas and operations.


http://jokes4all.net/vectors.html
https://www.dpmms.cam.ac.uk/~kf262/MMM/L2/L2_2.pdf
https://www.dpmms.cam.ac.uk/~kf262/MMM/L2/L2_2.pdf
https://www.dpmms.cam.ac.uk/~kf262/MMM/L2/L2_2.pdf

