025D

Damped Spring Oscillation
Apparatus:
PC, DL128 data logger with a DISTANCE sensor with sonic transmitter, G-clamp, clamp stand with clamp & boss, spring with 500g mass attached to a piece of card, metre ruler.

Introduction:
In this experiment you are going to use a data-logger to show how the amplitude of the oscillation of a mass on the end of a spring varies with time. You are also going to note how the speed and acceleration of the oscillating mass varies with displacement. These variations will be shown graphically on the computer monitor. Please follow the instructions below carefully remembering that computers and their software are stupid!

Procedure:
1.
The PC has already been switched on and the data logger and sensor have already been wired up 

to it. DO NOT SWITCH OFF THE PC OR ALTER THE WIRING.


Switch on the distance sensor (Press 'ON' button). It should cause the sonic transmitter to emit a 

clicking noise. A click is produced fifty times per second.
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2.
Place the sonic transmitter on the floor facing upwards 

(see diagram). Position the card under the mass on the 

end of the spring so that the card is about 0.7m above 

the sonic transmitter. The distance sensor should show 

the actual distance. Ensure that the spring is well 

clamped at its top and that the clamp stand is firmly 


held onto the bench with the G-clamp.


Setting up the program:
S1.
On the PC double click on the Datadisc Pt icon 

and wait for the program to load. 


After a few moments a screen containing a menu 

should appear.  

S2.
From the MEASURE menu select "Record". 


A dialog window should appears. 

Select ‘Distance 0 to 1.0m’ and then click ‘OK’

Another dialog window appears.

In the ‘Duration’ part of this window change the 

duration time from 2 to 1 minute. Then click ‘GO’

A new window with a graph chart should appear.

Collecting Data:
C1.
READ ALL OF THIS PARAGRAPH BEFORE DOING ANYTHING! 

To collect data you initiate the computer by pressing the green RECORD icon  (looks like a tape recorder below the menu bar). When you have done this the distance sensor will measure the distance vertically between the sonic transmitter and the card attached to the mass (initially about 0.70m). It will measure this distance every 0.05 second (50ms) over a total time
of one minute. The computer screen will eventually show a graph of this distance against time.

C2.
Displace the mass downwards by about 15cm and let go. Click RECORD and wait for one minute. AVOID approaching the mass during this time. You will not see anything happen on the screen during this minute.
C3.
After one minute a graph of the variation of distance with time appears. Click ‘Keep this data’ 

C4
In a new window you will see the graph scales readjusted and you should see the typical pattern of a damped oscillation. Note: The time axis is in milliseconds (not seconds as shown). Also the distance axis may have unexpected numbers. (If something has gone wrong then restart from stage S2). The decay of the spring's oscillations should be exponential.
C5
Use the zoom buttons to show as clearly as possible the first ten or so oscillations of the spring. Use your trace to measure the amplitude of oscillation (using the scale shown) at about eight time points during this early part of the oscillation. Tabulate your measurements.

Questions & analysis:
1.
Estimate the period of the oscillation and use the equation T = 2π √(m/k) to estimate the spring 

constant (k) of the spring. Comment on your answer.
3.
Use your results table (from C5) to draw a graph of ln (amplitude) against time.

4.
If the decay of the amplitude is exponential then the amplitude A decays from an initial value A0 
over a period of time t according to the relationship:


A = A0 e - ct

(i)  Use your graph to find the value of the constant c

(ii) What is the physical significance of the y-intercept of your graph?
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