Title of Experiment:  	 Lab- Vector Additions  
Instructor: 
Course: 

Name(s): 

Date: 
	
Introduction and Objectives:  
To find the resultant of a combination of different forces using three different methods.

Learning three methods of vector addition and Resolutions using simulation.
Click on this link:
https://phet.colorado.edu/sims/vector-addition/vector-addition_en.html



Equipment Required:  
Force table, masses and hangers, string, ruler, protractor

Lab Procedures:  
In this lab you will use three different methods to find the resultant of various combinations of forces, and then compare your results. These forces are given in column 2 of Table 1. 

1) Use graph paper, a ruler and protractor to find the resultant for the graphical method. 
In the graphical method you will use both:
 a) Triangle method and,
 b) Parallelogram method.
Scan your drawings and add to your Lab Report 

Do not forget to use an appropriate scale. Find the angle of the magnitude and the angle of resultant.

2) Use the analytical method (component or mathematical method) to find the resultant for the analytical column. Remember you will resolve the forces into their “x” and “y” components, add the x and y components and then use the Pythagorean Theorem to find the resultant.
The angle is given by: θ = tan-1(Fy/Fx)

Show your work. Under this 

1- Component Method: Show your complete Calculations for the component method below this line for the three vector additions. You can write hand your calculation, scan and attach or you can type your calculation below this line.  Record your results in the table. 
(Please review the example attached to this folder first.)
 







Vector addition #1:

F1x = 100cos (20) = 93.97
F1y = 100sin (20) = 34.2
F2x = 80cos (80) = 13.89
F2y = 80sin (80) = 78.78

Fx = 93.97 + 13.89 = 107.86
Fy = 34.2 + 78.78 = 112.98

F = 156.20 N
Arc tan (1.047469) = 46.33O

156.2 N at 46.33O

Vector addition #2:
F1x = 100cos (20) = 93.97
F1y = 100sin (20) = 34.2
F2x = 75cos (120) = -37.5
F2y = 75sin (120) = 64.95

Fx = 93.97 – 37.5 = 56.47
Fy = 34.2 + 64.95 = 99.15

F = 114.10 N
Arc tan (1.7557995) = 60.34O

114.10 N at 60.34O


Vector addition #3:

F1x = 100cos (30) = 86.6 N
F1y = 100sin (30) = 50 N
F2x = 75cos (90) = 0N
F2y = 75sin (90) = 75N
F3x = 100cos (120) = -50N
F3y = 100sin (120) = 86.6

Fx = 86.6 + 0 – 50 = 36.6 N
Fy = 50 + 75 + 86.6 = 211.6 N

F = SQRT (36.62 + 211.62) = SQRT (46,114.12) = 214.74 N
Arc tan (5.78142) = 80.19O

214.74 N at 80.19O
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Data Tables: You will complete this table after you complete the components, and graphical methods.

	
	Forces (N )
	Components
Method  
	Graphical 
Method
triangle
	Graphical
Method
Parallelogram

	Vector addition 1
	F1 = 100 N, 
1 = 20˚
F2 = 80 N
 2 = 80˚

	F=156.2N
 =46.33˚
	F= 155N
 = 47˚
	F= 155N
 = 47˚

	Vector addition 2
	F1 = 100 N,
 1 = 20˚
F2 = 75N 
 2 = 120˚

	F=114.10N
 =60.34˚
	F=115N
 =60˚
	F=114.2N
 =60˚

	Vector addition 3
	F1 = 100 N, 1 =30˚
F2 = 75 N, 2 = 90˚
F3 = 100 N, 3 = 120˚

	F=214.74N
 =80.19˚
	F=212N
 =81˚
	F=214N
 =80˚









2-Graphings: Scan your two graphs of triangle and parallelogram methods for each vector addition and attach to your report.  See scanned attachment. 








Answers the following questions. Type your answers in a color different than black.

1. Distinguish between scalar and vector quantities, and give an example of each.

Scalar Quantity only has magnitude (NO DIRECTION) - A one dimensional measurement of a quantity.
That is 34 km 
Examples: weight, temperature, distance, etc.

Vector Quantity is a magnitude with direction - A multi-dimensional form of measurement
That is 44 km N 
Example is Velocity



2- In the given link https://phet.colorado.edu/sims/vector-addition/vector-addition_en.html above name each style’ for example style 1 is parallelogram method for adding or resolving a vector.
		Style 1: is a parallelogram method for adding/resolving a vector
		Style 2: is a triangle method for adding/resolving vector
		Style 3: is a parallelogram method in reference to the x and y- axis for adding/resolving
 a vector


3. Considering the graphical and analytical methods for obtaining the resolution, which method is more accurate? Give the probable sources of error for each method.

The most accurate method is the analytic method because by inputting the exact values you can compute the problem using formulas. Whereas with the triangle/parallelogram methods, you are required to measure both the degrees and vectors, leaving room for miscalculations. 


4. A picture hangs on a nail as shown in the figure. The tension T in each string segment is 3.5N.
 What is the weight of the physics lab hanging in the picture?
Show your solution.
45˚
T˚
Physics Lab
45˚








F1x = 3.5cos45 = (3.5) (0.71) = 2.5N		F2x = 3.5cos45 = (3.5) (0.71) = 2.5N
F1y = 3.5sin45 = (3.5) (0.71) = 2.5N		F2y = 3.5sin45 = (3.5) (0.71) = 2.5N

Fx = 2.5 + 2.5 = 5N					F2 = Fx2 + Fy2 = Square root (52 + 52) 		
Fy = 2.5 + 2.5 = 5N                       			Square root (50) =   F = 7.07 N
[bookmark: _GoBack]
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