Stress Strain Relationships
(04/05/06)

(1) A 10 kg mass is hung from a 4 m long wire with a cross sectional area of 3X10-6m2.  The length of the wire increases by 0.3 mm.  What is Young’s modulus for the wire?

(2) I now use wire made of the same material, but twice the diameter. If I now use a piece of wire that is 5.3 times as long as before, what will the elongation be if I hang the same weight from it?

(3) Consider two wires made of materials A and B.  These wires have different radii ra and rb, as well as different lengths la and lb. These wires are connected end to end and used to hang a mass.

(a) Calculate the ratio of the stresses in the two wires.  

(b) Calculate the ratio of the strains in the two wires.  

(c) Calculate the ratio of the tensions in the two wires.
(4) Think about a rod as a spring.  In terms of Young’s modulus, the diameter of the rod and the length of the rod, what is the “spring constant” of the rod?  Show that your result is dimensionally correct.
If I compress this rod some amount x, how much elastic potential energy is stored in the rod? 
(think about analogies with what you already know!!)

(5) A massless rod and a mass M are supported by two wires A and B as shown. The diameter of wire A is half that of B. 
 What can you say about the tensions, stresses, and strains in wires A and B?
[image: image1.emf]


