
Lab Report 1 

Resistance Change with Length 

Aim: This experiment is to measure the elasticity or stiffness of a material otherwise known as 

Young’s modulus, the material of choice is a wire.  

Theory: The measure of elasticity or stiffness of a material is called Young modulus E. It is 

represented by this equation  

E = stress/ strain 

Stress = applied force / cross-sectional area 

Strain = extension / original length 

A material’s ability to restore its original shape or length after being distorted or stretched 

is called its elasticity. A good example of that would be a string; it exerts a force that restores it 

to its original length when stretched. Hooke’s Law (law of elasticity) states that within a 

material’s elastic limit, the stress applied to it is proportional to its strain. The amount of stress a 

material can take before it gets deformed is called its yield point and the limit stress that can 

cause a material to break is called its Ultimate Tensile Strength – UTS. 

Apparatus:  

 copper wire of length 2-3m  

 Four wood blocks 

 Two G Clamps  

 Meter rule 

 Mass hanger 

 Weights 

 Safety goggles 

 Pulley 
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Method:  

In this experiment the dimensions of the wire were measured. Force was applied to the 

wire and measurements were taken of how much it extended. These steps were taken to 

complete the experiment.  

 With the help of a micrometer screw gauge the diameter of the wire should be measured. 

 The G-clamp and two bigger wood blocks should be used to tightly fix one end of the 

wire. 

 Two other smaller wood blocks should be used to fasten the other end and around the 

wood blocks there should be a loop that allows for loads to be added to the string.  

 The pulley should be attached to the end of the table and the end of the wire with the 

weights hanging over the pulley.  

 A piece of tape should be placed some distance from the pulley. This is the marker for the 

end of the wire 

 Measure the length l of the wire from the point where it is clamped to the bench to the 

marker.  

 

 Measure the extension x of the wire as shown in the diagram after a string has been 

loaded with a weight. 
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 Loads should be added with little increments and extension x should be measured. This 

should continue until six different readings are made for m and x.  

Results:  

Observation 

number 

Force 

in N 

Extension  Diameter 

of wire cm 

Young’s 

modulus E 

1 100g 1,5 0.1 1.3 × 10^11 

2 200g 3 0.1 1.3 × 10^11 

3 300g 5 0.1 1.3 × 10^11 

4 400g 6,5 0.1 1.3 × 10^11 

5 500g 8 0.1 1.3 × 10^11 
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Conclusion 

To calculate the Young’s modulus of the wire E the following calculations were made:  

E = stress/ strain 

Stress = F / A  

F = mg, where g = 9.81 ms^ - 2 

A = ¼πd2. 

Diameter of the wire D = 0.1cm 

Strain = x / L  

The Young’s modulus of our copper wire is constant with all the increments of the load which 

makes it a successful experiment. When performing the experiment care must be taken to wear 

eye safety equipment during the experiment.  


