
Young’s Modulus by Bending of a Beam 

In this experiment you will measure the Young’s modulus of a material by measuring the deflection of a 
strip of the material.  The measurement will be prone to many errors.  It is part of the experiment to 
estimate these errors and see how much confidence you can place in your results. 

Procedure 

1. First identify an easily available material.  If it is readily available, its cross section should be 
rectangular or very nearly so.  It can be a thin steel, plastic or wooden strip of 300 mm or more 
length (eg. a scale) or a piece of “stiff” cardboard.  If something is not readily available, it could 
be a piece of plastic or cardboard of roughly similar length that you cut out of some packing box 
that you find around your house.  The thickness should be about 1mm. Cut a piece that is about 
300 mm long and 25 mm wide.  Measure the width and thickness of the strip.  You will have to 
innovate to measure the thickness. 

2. About 50 mm from the end, made mark a line with a pencil or pen.  This is your reference line. 
3. Clamp the strip at the reference line between two rigid blocks (for example your laptop charger 

and some similar block. 
4. Now push down on the strip with your finger, some distance away from the clamping line and 

locate a point at which you get a deflection of about 15 mm.  Now, cut away the rest of the 
strip.  You now have your “beam”. 

5. For your load, collect some identical 2- or 5- rupee coins. 
6. Estimate the mass of each coin by either weighing a number of them or by calculating the 

weight from the dimensions of the coin.  You will need to innovate to measure the thickness of 
the coin. 

7. Design an arrangement to hold a scale vertically on your table.  Eg. use a box or any rectangular 
block and fix a scale to it using rubber bands or cello tape. 

8. With the strip held as in Item 4 above, load the beam with 1, 2, 3 ... coins and measure the 
deflection of the end of the beam. 

9. The deflection δ of the end of the beam is given by 

δ =  
4 𝑚𝑚 𝑔𝑔 𝑙𝑙3

𝑏𝑏𝑑𝑑3𝑌𝑌
 

where m is the mass of the load, g is the acceleration due to gravity, l is the length of the beam 
(from the clamping point to the load point), b is the width and t is the thickness of the beam. 

10. Plot δ vs m and calculate the Young’s modulus Y. 

 

Report: Submit a report that describes the way you did the experiment.  Include a photograph of your 
setup.  Outline the method you used to measure the mass and thickness of the coins, the thickness of 
your beam and the length of the beam.   All your calculations should be shown.  Include the δ vs m 
graph. 

 



Grading Scheme 

Item Points 
Performing the experiment as evidenced by the data and photograph 40 
Clarity of the description of your measurements 10 
Graph (labelling of axes, showing points, best fit line) 10 
Calculations 20 
Correct use of units 5 
Correct number of significant figures in the final results 10 
Correct labelling of submitted files 5 

Total 100 
 

 

 
 
 
 


