EXPERIMENT 2: The Vector Nature of Force – Part II

 

OBJECTIVES:

Exam forces in equilibrium.  Also, to make a graphical construction of vector addition.

 

EQUIPMENT:

Force apparatus with 4 glass rods; 4 weight hangers; with 4 strings attached to a centering point; and assorted weights.
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Method:

1) 1)      You will be given 4 mass values to place on the 4 strings.  Arrange the remaining three masses in order of descending mass in the counter-clockwise direction around the apparatus.  Adjust the position of those three string-hanger arrangements until equilibrium is achieved, with the ring properly centered on the force table and all four strings extrapolating to a common point at the very center of the ring.  Trace A SKETCH of this equilibrium situation. 

2) 2)      Without changing the order of the mass values (keep it heaviest to lightest in the CCW direction), find a SUBSTANTIALLY different orientation of  Weight 2, 3, and 4 that also results in equilibrium.  RETRACE A SKETCH. 

3) 3)      Finally, reverse the order of two of the masses (2 and 3, or 3 and 4) and readjust 

The strings 2, 3, and 4 for equilibrium.  Trace A SKETCH of this new equilibrium situation.
4) Repeat with three known forces and one unknown force.
 

 

1) 1)      In the manner shown in the lab briefing, do the following for the three equilibrium situations (Parts 1, 2, and 3) summarized on your data sheet:

(a)
Draw an ACCURATE sketch (free body diagram) of the force vectors superimposed on the appropriate coordinate system. 

 

 

2) On a sheet of precision, 1 mm/division, graph paper), show the vector addition of the forces (head-to-tail construction as shown in the lab) for EACH of your 4-force experiments.  To facilitate comparison, draw the first two on the SAME set of axes; draw the third on a separate set of axes.  LABEL each graph completely; in particular, SCALE your x and y axes, and LABEL each force vector (with the designation F1, F2, F3, or F4) to correspond with its label number in your sketches in Answer 1.  Be sure to choose a SCALE that presents the force diagram as a comfortably large structure but without overflowing the graph paper (such as 0.5 N per cm).  PLEASE NOTE: Computer-generated graphs are NOT ALLOWED.  We want you to do this graphing by hand!
3) Use the equilibrium vector diagram to determine the magnitude of the unknown force.
 

 

 

 

Vector Sum of Forces
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Note: 
Use 1 mm/division grid precision graph paper (codex M3 20 HG or equivalent) 

available in the Bookstore.

 

REFERENCES:
 

Young, Friedman. University Physics ninth edition Addison-Wesley Publishing Company, Inc. 1996.  Chapter 1 and Chapter 5.

 

More on the force table: http://www.glenbrook.k12.il.us/gbssci/phys/Class/vectors/u3l3a.html
http://www.ap.stmarys.ca/demos/Mechanics/Force%20Table/force%20table%20.html
http://www.msms.k12.ms.us/~kwester/labs/resolution_of_forces.htm
http://quantum.soe.widener.edu:302/force_table__exp2.htm ( Very Useful

Experiment 2
Method: 

Place a box containing a weight on an incline plane. Elevate the slope of the plane until the box just begins to slide. Place a sheet of paper behind the incline plane and trace the angle of the plane to the horizontal.

1. Use vector diagrams to determine the force of friction of a car on an incline planer using three different weights
2. Repeat 1) and use three different surface materials between the car and the incline plane.
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