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Coupled Oscillations 
Due Mar 12 

 

Coupled Hacksaw Blades 
We will explore the relationship between the oscillation period of a hacksaw blade and its length, 
followed by observations of coupled blades.  

1. Find the period of vibration of a hacksaw blade as a 
function of its length, L. Clamp, or hold tightly, the blade 
against a solid table and set the blade oscillating by 
pushing on the free/hanging end. You can use a strobe app 
on your phone to record the frequency of vibration by 
adjusting the strobe frequency to match the vibrating 
frequency. Note: it’s easy to get fooled if the strobe 
frequency is an integer fraction/multiple of the actual 
period of vibration of the blade! This is called ‘aliasing’. 
Post a video along with the strobe on the shared drive. 
 

2. Take 2 hacksaw blades and hold the ends tightly 
(or clamp) on a table. Stretch a rubber band 
around the 2 blades as shown. Push one blade 
down and let go. Observe what happens to the 
oscillations of both blades. Explain using 
equations discussed in class what happens when: 
a. The tension in the rubber band is increased (can be achieved by moving the blades 

farther apart). 
b. The rubber band is moved closer to the free end of the blades. 
Post a video of this on the shared drive. 
 

3. Take a hacksaw blade and add symmetric 
weights on both ends (stack of taped ₹1 or ₹2 
coins, each coin is roughly 5 gms). Clamp (or 
hold tightly) the centre of the blade against a 
thin edge and raise the weighted blade so that 
the ends do not touch the ground when the 
blade is vibrating. Pull one end of the blade down and observe the oscillations of the two 
ends of the blade. Explain using equations what happens when: 
a. The weights are increased 
b. The overall length of the blade is decreased (equivalent to bringing the masses closer 

to the centre). 
Post a video of this on the shared drive. 
 
 

L 
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Coupled Pendulums 
1. Set up two simple pendulums. An example is shown in the diagram. Use a mass of 100 

grams as bobs. For example, you can stack ₹1 or ₹2 coins to create the bob and bind them 
together with tape. Each coin is roughly 5 gms. Make the length of the pendulums 
identical and about 1 m each. Space the two pendulums about 25-30 cm apart. 
 

2. Suspend a mass of about 2 grams (a nut for example) from a string tied between the two 
bobs. Locate the mass at about the centre. The length of the string should be about 50% 
more than the spacing between the pendulums so that the string hangs loosely with the 
nut on it. 

 
3. Setup your video camera (smart phone) so that you can record the motion of the bobs. 

 
4. Hold one of the pendulums in its equilibrium position. Draw the other one aside and let 

it begin oscillating. After the oscillations have stabilized, let the 1st one go. Observe what 
happens. Record a video of this motion. 

 
5. Add one more nut. Repeat step 4. 

 
6. With two nuts in place, draw both pendulums to the same side of the equilibrium position 

and release them. Observe what happens this time. Record videos of the motion of the 
pendulums. 

 
7. Repeat the experiment of step 5, but this time move the two bobs to opposite sides of 

the equilibrium position by equal amounts and then release them. It works better to move 
them towards each other rather than away. Observe what happens this time and once 
again record the videos of the motion of the pendulums. 
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8. In each of the above cases analyze the motion of the bobs using Tracker and determine 

the characteristics of the motion as follows: 
 

9. First analyze the video of step 4. The displacement-time graph of the motion along the x-
axis will look like the graph of the superposition of two sinusoidal oscillations of different 
but nearly equal frequencies (beats). You will have to track the motion for at least one full 
beat cycle. If the amplitudes of the two vibrations are A1 and A2, the two vibrations can 
be represented by: 

                                                                                                                                        
 
 
             and 
 
 
 
 so that, 
 
 
 
 Here, T1 and T2 are the time periods of the two vibrations and δ1 and δ2 are their 
 respective phases. The term x0 takes account of the offset caused by the location of the 
 origin. Fit the experimental data to the above model equation for each of the masses. 
 Note that a separate set of parameters must be used when you fit the data for each 
 mass. 
 

10. Repeat this for the video taken in step 5. 
 

11. For the videos recorded in steps 6 and 7, track the motion for about 3 cycles. There may 
be a small variation of the amplitude, depending on how precisely you have been able to 
get the initial amplitudes to be equal. Ignore this variation and fit the experimental data 
to one sinusoid, namely 
 
 
and extract the value of T in each case. For these videos, track both the masses and 
compare the phase relationship between them. Plot the x vs t for the two masses on the 
same graph for each video. To be able to make meaningful comparisons of the phase you 
will have to subtract out the x0. 
 

12. Compare the time periods obtained in steps 10 and 11? 
 

13. What can you infer from this experiment? 


