PSSC Physics

Vector Analysis of an 

Object in Dynamic Equilibrium

Introduction:  An object is in dynamic equilibrium when the sum of the forces acting on it is zero.  You will hang a known weight from two strings and analyze the forces acting on it graphically and trigonometrically.

What you need to do:

1. Find the weight of the mass you are using.  Record it.  Get a tape timer set up....Just kidding!

2. Hang the weight as shown below, and measure and record enough angles so that you can draw an accurate picture of the setup.  (At least two angles)  Record the force registered on the spring scales.

3. Repeat step 2 for three different combinations of string length.

4. For each of the three setups, add the force vectors acting on the mass Graphically.

5. For each of the three setups, add the force vectors acting on the mass by resolving them into components and adding like components.  Express your sum as an angle and a magnitude (Relating it to the mass) and the sum of orthogonal vector components.

6. Answer the following questions for the conclusion part of the lab:

A. What do you expect to be the sum of the forces acting on the suspended mass?  Use Newton's laws of motion to justify your answer.

B. If your answer does not come out exactly as you predicted in A, is it within your uncertainty?  Provide an estimate of your uncertainty using a brute force technique.  (Do this only for the trigonometric analysis)  Discuss the sources of uncertainty in your measurements.

