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Young's Modulus

a) Objective : To find the young’s modulus of a material by measuring the
deviation observed when load is placed on it .

b) Materials: 2 rupee coins(similar, 24), steel scale, measuring tape, a
clamp(heavy object), recorder.

c) Experiment:
1) Place the steel scale on a table in a way that the first 30cm

of it is off the table. Place a clamp on the part of the scale
that is on the table to secure it tightly.

2) Stick a measuring tape to the wall in such a way that the end
of the scale that is freely present is just in front of it.At the
end of the scale that is freely present, place coins one by
one and record the occurred deviation.

3) Measure the exact deviation by importing it to the tracker.
4) Exported the data into excel and analysed it by finding the

model deviation for a given young's modulus.
5) Plot the observed deviation vs mass and expected deviation

vs mass graph and minimise the difference between the
observed deviation and expected deviation by changing
Young’s Modulus.

d) Formulas used:

1) To find the mass of 1 coin
a) 23 coins are stacked upright and their height is measured

using a scale
b) Diameter of a coin is also measured by a scale.
c) Density of the coin is known.

Density of 2 rupee coin = 7.9 g/cm3 = d
Radius of coin = 1.25 cm= r
Height of 23 coins stack = 3.5 cm = h



Mass = d*v
Volume = (π r2)*h
Mass = 7.9*π*r2*h
Mass = 135.78 g
Mass of 1 coin = Mass/23 = 5.9 g

2) To find the thickness to the scale:
a) A small thread of unknown length is carefully spun around

the scale.
b) The thread covered 3 times the breadth and 3 times the

thickness and when measured length turned out to be a little
lesser than 9.3 cm but greater than 9.2 cm.

c) ∴L = 3b+3t
b = 3cm (measured by scale)
9.3=3(3)+3(t)
9.3 - 9= 3t
0.3/3=t
t≅0.1
Thickness is considered as 0.09 cm.

3) Model deviation:

Deviation = 4mgl3/bt3Y
m = mass= 0 to 24*5.9 g
g= acceleration due to gravity= 980 cm/s2

l= length of the beam= 30 cm
b= breadth of the beam= 3 cm
t= thickness of the beam= 0.09
Y= Young’s modulus



e) Observations:

1) There is a linear relation between the deviation and the amount of
load present.

2) The graph obtained was

f) Conclusion:
We can conclude that Young's modulus does not depend on the
mass of the beam and and the deviation is linearly proportional to
the force applied.
The Young's modulus of the steel scale as obtained from the
experiment is 205.37 x 109 N/m2.


