PHYS111
Week 1 Review
Jordan Seider

VECTORS:

Scalar vs. Vector
SCALAR 
· Distance 
· Time
· Speed
· Temperature
· Charge
· Energy
· Etc.

Vectors include magnitude AS WELL AS direction. 
Can be displayed graphically by an arrow pointing in the direction of the vector with its length representing the magnitude. Vectors can also be displayed symbolically with a letter, A, either BOLDED, A, or with an arrow above the letter.

All vectors of the same magnitude and direction are equal.

Vectors can be specified using a coordinate system:
· Cartesian (x,y,z)
· Polar (r,theta)
· Geographic (Longitude, Latitude, Elevation)
· Compass (N, E, S, W)

Components of Vectors
Having a coordinate system we can consider components of a vector.

r = (rx, ry)

With a scalar x component and a scalar y component.

When the components are known, the magnitude of vector A can be denoted as |A| or just A.

Using Pythagorean Theorem, we can determine the sides of a triangle formed with vector A and its components.

Unit Vectors
A unit vector is a vector with magnitude of one in the direction of the vector given.

Multiplying Vectors by Scalars
Change magnitude of a vector but maintain direction. Unless the scalar is negative.

Adding Vectors
Add vectors by places them tip to tail and calculating the vector made between the tail of the first vector and the tip of the last one.

When adding by components, just collect like components and add their coefficients. 
Then use the trigonometry  to identify the angle, theta, to identify the direction.


KINEMATICS:

Kinematics – A mathematical description of motion without reference to what causes it.

To describe motion we need POSITION and TIME.

Velocity
Velocity is defined as the rate of change of displacement.

VECTOR - Average Velocity = (Total Displacement)/(Elapsed Time)

SCALAR – Average Speed = (Total Distance Travelled)/(Elapsed Time)

Instantaneous Velocity and Speed provide us with more accurate details over shorter intervals of time.

Instantaneous Velocity = (dr)/(dt)
In the equation above, r, is a vector displaying total displacement and t represents time elapsed.

Instantaneous Speed = magnitude of instantaneous velocity.

Acceleration
Acceleration is defined as the rate of change of velocity.

VECTOR – Average Acceleration = (change in velocity/(change in time)

SCALAR – Instantaneous Acceleration = (dv)/(dt)
In the equation above, v, is a vector displaying total displacement and t represents time elapsed.


1D KINEMATICS:

A relaxed vector notation displaying direction as either positive (+) or negative (-).
Can be expressed in Position vs. Time graphs (showing velocity) or Velocity vs. Time graphs (showing acceleration).
[bookmark: _GoBack]Straight lines show constant velocity or acceleration while curved lines show variable velocity or acceleration.
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