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| |Chapter 3 Sections 1-8
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PHYS 1111

1) What areVectors and Scalars.
2) Two ways of specifying Vectors: Components
or Angle and Magnitude.

h| to another.

H4) Two ways of add Vectors: Graphical and
| Analytical.

I 5) Unit Vectors.




is @ number
that only has a
Magnitude associated
with it.

A Vector is any quantity ‘
that needs two things (a
size and a direction) to
completely describe it.

The size of a Vector is referred to as its Magnitude |

The Right Triangle
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The Pythagorean theorem relates 2 2 2
the 3 sides of a right triangle as: cC =da + b

Vectors
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To indicate that a quantity is a vector we draw an arrow
over its symbol or write it in boldface.

represent the vectors as rays (i.e. a line with an arrow at the

end of it).
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The length of the ray corresponds to the magnitude of the vector.
The direction that the ray points is the direction of the vector.
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In drawing vectors we have the freedom to place them any
where we want on the coordinate system as long as we do
not change the direction or magnitude of the vector.

Any two vectors are equal if and only if their directions and
the their magnitude are equal.

SpeC|fy|ng Vectors: Magnitude and Angle

The first way to specify a vector is to
give both the direction of the vector and
the magnitude. This is sometimes called
Polar Coordinates.

Ql

In most cases the direction is given in

terms of an angle O measured from the
(+) x axis.

6 x| The magnitude is given in units | a|

appropriate to what the vector represents

and is represented by the symbol of the
‘\, , vector written between two vertical lines.

ing Vectors: Components

Another way to specify a vector is
state the x, and y coordinates of the
tip of the vector. Then a ray can be
drawn from the origin of the
coordinate system to the point given
by the coordinates.
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The coordinates of the tip of the Y
| vector are called the components of
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the vector and are written as:

—— a=(a,a,)




How to Go From Magnitude and Angle to

Components
— T . N —

If you know the magnitude and the
s angle you can find the components
= USING:

T
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a_=|a|cos @,
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a, =la|smn @,

How to Go From Components to Magnitude
and Angle
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If you know the components you can
find the magnitude and the angle

using:
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flies from the top c
path shown above




Vector Addition

There will be times when we will need to add together two or
more vectors. Vectors do not add like regular numbers (scalars).
Some of the properties of vector addition are:

1)Addition-Two vectors added together will give you a new
vector.

| = a - ™
2)Commutative Law: If you add vector a to vector b, you

| will get the same vector that you will get if you had add vector
b to vector a.

\wv‘&’+5:5+a

Vector Addition

3)Associative Law:If d together vector a and vector b and |
then add a vector cthis is the same as adding together vector
b and vector ¢ and then adding vector a.

Q(a+b)+c=a+(b+7)
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4)Subtraction:Subtracting vector b from vector a is the same
as adding negative one times b to a.




The Graphical Method

The first way is the
| |
=

To add vectors using the graphical
method:

1)Draw the first vector to scale
with the tail of the vector at the
origin.

2| 2)Draw the second vector to scale with its tail at the tip of the
| first vector.
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3)The sum of the two vectors is now the vector that connects
the tail of the first to the tip of the second.

The Anal tical Method
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The analytical method consists
of adding up the x components
of the two vectors to get the x
component of the new vector.

Then add up the y components
of the two vectors to get the y
component of the new vector.

of the three vectors.
Give the result in
terms of a)

CiC=31.0)
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Unit Vectors

*] For any vector we can define a
unit vector by dividing the vector
by its magnitude. The magnitude

We can write an vector in terms of three unit vectors which are
in the directions of the X, )/ and Zaxis and the components of
the vector.

v

displacement vector lying in the x-y

ane has a magnitude of 50.0 mand is
rected at an angle 0f 720°to the

ositive x axis. Find the the xand y

omponents of this vector and express th
ctor in unit vector notation.




The Scalar Product (or Dot Product) of any two

vectors &and D s a scalar quantity equal to the product
of the magnitudes of the two vectors and the cosine of
ween them:

What the Dot Product Tells Us

The Dot Product is the product of the magnitude of vector
A& and the projection of vector bonto a




Properties of the Dot Product

1)The Dot Product is Commutative:

The Dot Product and Unit Vectors

I We can find another way of
calculating the Dot Product:

The Vector Product

B m—

bis a third vector C, the magnitude of which is given by:
|a] |5 | sin @
and a direction that is parallel to the plane formed by the

vectors &and b.
£k 2and O.

¢ =axb

é| = |a|[p|sin 6




What the Cross Product Tells

Right-hand rule

E A AN Y
The magnitude of the cross product of two vectors is equal to
the area of the parallelogram from by the two vectors.
4
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1)The Cross Product is Distributive:

Properties of the Cross Product
1

The Cross Product and Unit Vectors
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Anotner vay to Lalculate the

vector in
unit vector
m:

‘ We can find another way of [
calculating the Cross Product:
r—

dxbh = (a}_bz —ab, )f +(ab, —ab,)j+ (ajb}_ —ab, )lg
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6)Given the two vectors:
a=2i+3j

Mo =-i+2]

a) find their Dot product
b) find their Cross product.

e A quantity with magnitude and direction is a vector.
e A quantity with magnitude but no direction is a scalar.

» \lector addition can be done either graphically or using
components.

" e The sum is called the resultant vector.
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