Name: _____________________________________Date: ____/_____/_____  Course/Session: ___________

PreLab 

Composition and Resolution of Forces:  Force Table
Instructions: Prepare for this lab activity by answering the questions below. Note that this is a PreLab. It must be turned in at the start of the lab period. Time cannot be given in lab to perform PreLab activities. After the start of lab activities, PreLabs cannot be accepted.

Q1. What is the basic difference between scalars and vectors?

Q2. Do the plus and minus signs that signify positive and negative temperatures imply that temperature is a vector quantity? Explain.

Q3. Which of the following statements, if any, involves a vector? (a) My bank account shows a negative balance of  –15 dollars. (b) I walked two miles due north along the beach. (c) I walked two miles along the beach. (d) I jumped off a cliff and hit the water traveling straight down at 17 miles per hour. (e) I jumped of a cliff and hit the water traveling at 17 miles per hour. 

Q4. Two vectors, A and B, are added by means of vector addition to give a resultant vector R: R = A + B. The magnitudes of A and B are 2 m and 7 m, respectively, and they can have any orientation. What are the maximum and minimum possible values for the magnitude of R?

Q5. Top of Form

Q5. During a relay race, runner A runs a certain distance and then hands off the baton to runner B, who runs a certain distance and hands off the baton to runner C, who runs a certain distance. In the four cases below, graphically add the three displacement vectors A, B and C together and draw the resultant vector R.
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Q6. A displacement vector r has a magnitude of  r = 60 m and points at an angle of 35( relative to the x axis, as indicated in the figure below. Use trigonometry to find the x and y components of this vector.
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Composition and Resolution of Forces:  Force Table

Purpose: The purpose of this lab activity is to make you familiar with forces as vector quantities, and to help you to understand the addition of forces. It will guide you on how to find the resultant of forces using three methods: (1) experimental, (2) graphical, and (3) mathematical. The experimental method consists, basically, of making the proper arrangements on the force table, and reading the angle and the weight of the equilibrant. The graphical method requires a careful drawing of the vectors representing the forces and the final graphical reading (magnitude and angle) of the resultant vector. The mathematical method uses the decomposition of the forces along the Cartesian x and y axes, so simple trigonometric relations are needed. This lab activity is intended to assist you to:

( Develop a physical understanding of what force is, and how it can be represented by a vector. 

( Use graphical analysis to compute the resultant of two or more forces.

( Use resolution of forces to compute the resultant of two or more forces.

Introduction: Forces are the vector quantities dealt with in this lab. The methods used here, except for the experimental, are general and applicable to vectors in general.  

        The apparatus that we use is a table force. It is a circular table provided with pulleys that can be clamped at any angle around the edge. Strings attached to a ring at the center of the table are passed over the pulleys at the edge to suspended weight hangers. By placing weights on the hangers and moving the pulleys around the edge, a wide variety of concurrent forces may be obtained at almost any angle between the strings. 

        Tensions are the forces produced in the strings by the suspended weights. The suspended weights are not subject to accelerated motions, so the force (or tension) in each string is equal to the weight suspended from the pulley. 

        The weight FW of an object on earth is the gravitational pull (force) that the earth exerts on the object, and is given by the mass m of the object multiplied by the acceleration of gravity g, that is, FW=mg. The suspended masses in kilograms (kg) multiplied by g=9.80 m/s2 give the weights in newtons (N). Since in this case all masses are multiplied by g, the forces are all proportional to the corresponding masses. For convenience, we define the force due to the weight of one gram as "one gram of force," abbreviated as gmf. Using this definition, the tension in each string in gmf is equal in magnitude to the mass at the end of each string. It is important to note that the gmf is not a legitimate force unit for general use in other situations. The lab instructor will assign one of the sets of forces from Table 1 for your work. Record the problem set number and the magnitudes of the three forces on Table 2. 

Procedure:  

Part I: Finding the resultant of two forces (A and B). 

a. Experimentally: From the box of weights, select the weights corresponding to the values of the magnitudes of the forces A and B assigned to you from Table 1. Set them up on the weight holders with strings aligned along the directions given by the angles in your assignment. Try different combinations of weights and angles on the third string to "equilibrate" forces A and B (ring centered with the force table). Write your findings on Table 3. In your Lab Report you should address whether or not the weights of the holders should be included or neglected. 

b. Graphically: Using a ruler and a protractor with a convenient scale, draw a force triangle using A and B as two sides of the triangle. Complete the triangle by drawing the third side, which represents the resultant. Measure the magnitude and direction of the resultant and record your results on Table 3. 

c. Mathematically: Use the components method (rectangular resolution) to find the resultant of the forces A and B. Record your results on the data table. Show your work and write your results on Table 3. 

Part II: Finding the resultant of three forces (A, B and C)

a. Experimentally: Select the third weight C from the box with weights, in addition to the other weights already selected in Part Ia. Repeat procedure of Part Ia, now using all three forces A, B and C, and determine the equilibrant by varying the suspended mass and the angle of a fourth string until equilibrium is reached. Write your findings on Table 4. 

b. Graphically: Using a ruler, a protractor and a convenient scale, draw a force polygon using A, B and C and determine the resultant by direct measurement. Record your results on Table 4. 

c. Mathematically: Use the components method (rectangular resolution) to find the resultant of the forces A, B and C. Record your results on the data table. Show your work and write your results on Table 4. 

Final Analysis: Transfer your data (magnitudes only) from parts I and II to Table 5 and calculate the percent errors in the magnitudes of the resultants in the experimental and graphical methods. Use the mathematical results as the "true" values. Comment on your results in the Lab Report. For example, explain why the percentage error in one method is larger than the other, or why they are nearly the same, depending on what your results are.

  Table 1   

	
	A
	B
	C

	Problem Set
	Magn. (gmf)
	Angle (deg)
	Magn. (gmf)
	Angle (deg)
	Magn.

(gmf)
	Angle (deg)

	01
	100
	0
	135
	120
	240
	250

	02
	200
	0
	150
	120
	100
	210

	03
	120
	0
	85
	150
	150
	240

	04
	150
	0
	120
	130
	200
	320

	05
	220
	0
	100
	110
	160
	260

	06
	300
	0
	225
	140
	375
	260

	07
	120
	0
	140
	150
	150
	250

	08
	180
	0
	140
	120
	100
	320

	09
	100
	0
	80
	130
	120
	300

	10
	150
	0
	100
	120
	200
	300

	11
	200
	0
	120
	110
	150
	250

	12
	320
	0
	220
	120
	260
	210


DATA TABLES
 









             Name (observer): _________________________________________
Date: _____ /_____ /______

Name (partner):   _________________________________________     
Course/Session: _________________

Table 2:   Forces Assigned
     





Problem Set Number: 

	              Force  A
	
	              Force  B
	
	              Force  C

	Magn. (gmf)
	Angle (deg)
	
	Magn. (gmf)
	Angle (deg)
	
	Magn. (gmf)
	Angle (deg)

	
	
	
	
	
	
	
	


Table 3:   Part I
	Equilibrant
	
	Resultant (experim.)
	
	Resultant (graph.)
	
	Resultant (mathem.)

	Magn. (gmf)
	Angle (deg)
	
	Magn. (gmf)
	Angle (deg)
	
	Magn. (gmf)
	Angle (deg)
	
	Magn. (gmf)
	Angle (deg)

	
	
	
	
	
	
	
	
	
	
	


Table 4:   Part II
	Equilibrant
	
	Resultant (experim.)
	
	Resultant (graph.)
	
	Resultant (mathem.)

	Magn. (gmf)
	Angle (deg)
	
	Magn. (gmf)
	Angle (deg)
	
	Magn. (gmf)
	Angle (deg)
	
	Magn. (gmf)
	Angle (deg)

	
	
	
	
	
	
	
	
	
	
	


Table 5:   Final Analysis
	
	Experim.
	Math.
	% Error
	
	
	Experim.
	Math.
	% Error

	            Part I
	
	
	
	
	           Part II
	
	
	

	
	
	
	
	

	
	Graph.
	Math.
	% Error
	
	
	Graph.
	Math.
	% Error

	
	
	
	
	
	
	
	
	


