Stress, strain and the Young Modulus

Some straightforward examples to get you started:

1 Pa means 1N/ m2
1. A rubber cord of length 1m is stretched with a force of 20N.                           Its CSA is 5 x 10-6 m2. 

(a) Calculate the stress

(b) If the extension is 4cm, calculate the strain.

(c) Explain why the strain has no units.

(d) Use the values of stress and strain to find the Young Modulus.

2. A steel wire has a diameter of  3 x 10-4 m. Its starting length is 4m. A force of 50N is applied to it, causing it to extend by 5mm.

(a) Calculate the CSA

(b) Calculate the stress.

(c) Calculate the strain.

(d) Calculate the Young Modulus

3. Copper has a Young Modulus of 130GPa. A copper wire is 5m long with a diameter of 0.7mm. It is subject to a force of 25N.

(a) Calculate the CSA

(b) Calculate the stress

(c) Calculate the strain.

(d) Calculate the extension.

4. Polystyrene has a Young Modulus of 2.6GPa. A polystyrene block is 20cm by 10cm in area and is 20cm thick. It supports a load of 30kg.  
(a) What weight does it support?

(b) What is the CSA?

(c) What is the stress?

(d) What is the strain?

(e) By how much does it squash?
