Two Dimensional Vectors

& Components 

Components: Are parts of  vectors that have a vertical part (“Y” component) and a horizontal part (“X” component).  These two components can be used to solve for the resultant.


Example: If an arrow is fired at an angle of 50 degrees and an initial velocity of 75 m/s, what is the time of the flight and how far will it travel?

                                         Vtop = 0 m/s

                      75

                     50

D = ?      T = ?
1st: Re – Draw Problem as a vector addition with vertical and horizontal components.










Vy
                   75


                             Vx



VY =Vertical component




Vx = Horizontal component

Using Pythagorean and trig can solve each component.

2nd Use Sine to solve for the VY.


Sine 50 = VY / 75 

VY = 57.4 m/s

3rd use Pythagorean to solve for VX
VX2 + 57.42 = 752
VX = 48.27 m/s

4th: Once the components are solved they can be used to solve for the time that the arrow is in the air and the distance traveled.

 Time of flight?

Use the following equation:

Vtop = Vinitial x (sine theta ) - g x t

0 m/s = 75 m/s x (sine 50) – 9.8 m/s2 x t

-57.4 = -9.8 x t

t= 5.86 s

**Since the equation only accounts for half of the flight, the time needs to be multiplied by 2.

5.86 x 2 = 11.72 s

To find distance travel use:

D = Vx x t

D= 48.27 m/s x 11.72 s

D = 565.72 m

