[image: image1.png]As an example, refer to Figure
the resultant torque on the bar

FIGURE 2.

2. If W, the weight of the bar, is chosen as the pivot point, then
must be zero. Using clockwise motion as negative and

counterclockwise as positive, then the conditions for rotational equilibrium would be

d d d
—Fl(—z‘) + Wappl(_4_) - Wbar(o) + FZ(—,‘;) =0=
d d d
—ng(‘z') + mwapng(z) ~ My, 8(0) + ng(’E) =0

1In this lab, a more simple approach will be used.

2. PROCEDURE
2.1 DIGITAL SCALE BALANCE

(1)
2

(3)

4)
(5)
(6)

Measure and record the mass of the wooden beam balance with one of the digital scales.
Remove the wooden beam. Place 2 support stand on the center of the digital scale and
then press the “on” button again. This will zero the scale with the support stand on the
balance (to check that it is zeroed, remove the support stand and a negative number
should be displayed). Do the same with the other stand and scale.

Place the edge of the wooden support beam on the support stands as in Figure 3.
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FIGURE 3.

Make a loop of string large enough to slide over the beam and also allow enough room

for hanging a mass.
Measure and record the mass provided. Measure the length of the wooden cross beam.

DO NOT MAKE ANY MARKS ON THE BEAM!

Use the string to suspend the hanging weight from the cross beam as shown in Fiqure 3.

Initially, hang the weight in the center and verify that the spring scales show the same
value.
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Now hang the mass at mid-point between the center of the beam (at the c.m.) and F,.
Calculate all torques about the left end as shown in Fig.2. Develop an equation with one
unknown, F,, and determine the force of F,. The mass can then be found by using the
familiar equation: F=mg. Compare this mass with the reading on the digital scale. Then,
knowing F,, determine the force of F, and again compare the mass to the reading on the
digital scale. .

2.2 METER STICK BALANCE

¢} Record the weight of a one meter stick.

2 Weigh and record all of the three meter stick clamps and determine their average weight.

3) Place the meter stick in one of the clamps and balance it on the support stand. Find the
center of gravity of the meter stick by balancing within 0.5mm.

4 Place one of the remaining clamps on one end of the meter stick. Suspend a 200gram
weight from it. Place the remaining clamp on the opposite end of the meter stick and
suspend a 100gram weight. Slide the weight along the meter stick until equilibrium is
found. Record the position of both weights. Compute the torque of each of the weights as
in the previous exercise. Show all work.
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FIGURE 4: A meter stick in Equilibrium

3. QUESTIONS

1) If the masses are equal, what can be said about the distances between them from the
center support? '

2) If the masses differ by a factor of 2, what can be said about the distances from the center

~ support?
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