Balancing Act
Introduction

For this lab, the principles of torque and statics will be applied. The direct link to the lab is as follows, https://phet.colorado.edu/en/simulation/balancing-act. Enable the “Balance Lab” portion of this simulation. Students will choose different objects of different weights, position the objects at different distances on the balance, and calculate the individual forces and torques exerted by such objects.
Theoretical Background

Be sure to use the equations illustrated from the textbook to find the forces and torques of each object. While the bricks and people have designated masses, the mystery objects do not. Gravity is constant throughout the simulation. The radius, r, for each object will be the distance from the pivot point in the center. 

τ = rFsinθ
F = mg

The pivot point is place at the center of the balance for simplicity, to remove the force and torque exerted by the balance itself.

Setup
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1. Click on the hyperlink given and open the lab.

2. Make sure ‘Forces from Objects’ and ‘Level’ options are checked.

3. You may use the ruler option if it is easier for you. 

4. Be sure to remove the pillars under the balance.
5. Choose between the weights given. There will be bricks, 2 people sections, and 2 mystery objects sections.

6. Follow the chart below.

Data Analysis

	Object 1
	Distance 1 (m)
	Object 2
	Distance 2 (m)
	Force of Object 1 (Nm)
	Torque of Object 1 (Nm)
	Force of Object 2 (Nm)
	Torque of Object 2 (Nm)

	Brick     (5 kg)
	7
	Brick (15 kg)
	2
	 49
	 297.04
	147 
	 254.6

	Brick (10 kg)
	6
	Person (30 kg)
	8
	 98
	 509
	 294
	 2036.9

	Person (20 kg)
	5
	Person (80 kg)
	5
	 196
	 848.7
	 784
	 3394.8

	Person (60 kg)
	4
	Mystery B
	8
	 588
	 2036.9
	 49
	 339.5

	Person (80 kg)
	1
	Mystery C
	6
	 784
	 679
	 147
	 774.2

	Mystery B
	3
	Mystery H
	5
	 49
	 127.3
	 73.5
	 318.3

	Mystery C
	2
	Mystery E
	7
	 147
	 254.6
	 24.5
	 148.5





Calculate the force and torques of each object.
Questions

1. What would happen to the forces and torques if the distances between the pivot points and the objects were changed respectively? Would they change at all?

If the distances between the pivot points and objects were changed, the force and torque increases.
2. Would changing the pivot point change the simulation? If so, how?

Changing the pivot point would change the simulation making the force applied in the longer side lower than in the shorter side. 
3. Under what conditions can a rotating body be in equilibrium? Give an example.
A rotating body can be at equilibrium if its rate of rotation is constant and remains unchanged by the force acting on it. For example, a fan rotating at a constant speed. 
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