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Introduction

In this lab, a central mass M is connected to a smaller mass m which moves in a circular orbit around a
glass tube. The tension in the string keeps the central mass stationary as the smaller mass remains in
motion. The objective of this lab is to determine the relationship between the period T and length of string
L for the uniform circular motion of a mass revolving at the end of a string.

Equipment Apparatus

central mass M (9 washers)

orbiting mass m (3 washers)

glasstube
string
meter stick
stopwatch

M

Experimental Method
Describe how your data is collected. Your method must Include any steps necessary to reduce
experimental uncertainty.

Tips:

- The length of the string can be approximated while spinning by marking the string at regular intervals
of 5 or 10 cm using a marker. You may find it helpful to use alternating colours for the markings.

- Practice swinging the mass before making any measurements. Only take measurements one a
stable orbit has been maintained.

+ Ensure that the glass tube remains vertical and that the smaller mass orbits in the horizontal plane.

+ The length must be kept constant by swinging alone. Do not hold the string in place with your hand or
any other instrument.
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Data
Include a table of the raw data. Include all calculated data for the linearized plot.

Analysis and Discussion

Determine the relationship between period and length of string. Your report should include the following:
« A plot of the original data

- Alinearized plot

The relationship between period and length

The slope of your best fit line (include units)

The theoretical slope and percent error

A discussion of the sources of error

Hints:

- Draw a free-body diagram for central mass M.

- Draw a free-body diagram for the orbiting mass m.

- What is the tension in the string if the central mass is stationary?

- What is the centripetal force Fc on the orbiting mass in terms of m, g and sin6?

« What is the radius R of orbit in terms of L and sin6?

« Apply Newton’s second law and make substitutions using the expressions above.

Component Criterion | Weight | Mark

Complete word-processed lab report with proper structure and

General formatting

Apparatus diagram and a valid procedure which can be used

Experimental Method to determine the relationship between period and length

Method to reduce experimental uncertainty 1
Data Data quality and presentation 2
Analysis and Discussion Plot of the original data 1

Linearized plot and a statement about the relationship
between the variables

Slope of the linearized plot with correct units 1
Theoretical slope of the linearized plot and percent error 1
At least two significant sources of error 1
TOTAL 10
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