Static Equilibrium

Purpose: To add forces as vectors and verify experimentally, graphically and analytically that for static equilibrium the vector sum of the forces is zero.

Equipment: Force table with 4 pulleys, 4 weight hangers, weights, string, protractor, ruler and graph paper.

Instructions: 

1. Make sure the force table is level.

2. Set up the force table with two masses with the angles and masses indicated in Table I. Find a third mass and its location such that the three are in equilibrium. This means that the ring is centered about the pin at the center of the table and the strings are centered properly over the pulleys. Check to see that the strings are all directed towards the center of the force table. Record the position and mass for the added hanger being sure to include the hanger mass of 50 grams. Note: There is only one position and mass which will work. 

3. Use the values of the three masses and their locations in the second table and find the position and mass necessary for a fourth mass to balance the system. Record your results in Table II.

4. For each set of data graphically confirm that the forces obtained will add to zero. Do this by picking an appropriate scale for the force vectors and connecting the vectors head to tail.

5. For each set of data add the x- and y-components to verify that you are close to zero. Note that in computing the force from the mass, you will need W = mg, where g = 9.8 m/s2 .The force will have units of Newtons (N).

Data: 

Table I            

Experimental Data
Analytical Computation

Vector
Mass (g)
Angle
Force (N)
x-component (N)
y-component (N)

A
100 g
0 o




B
150 g
120o




C












Totals:      __________________      __________________

Magnitude of Sum: __________________

Table II            

Experimental Data
Analytical Computation

Vector
Mass (g)
Angle
Force (N)
x-component (N)
y-component (N)

A
100 g
0o




B
150 g
270o




C
120 g
135o




D












Totals:      __________________      __________________

Magnitude of Sum: __________________

