
Stress and Strain Problems 

Solve the problems using the formulas in the copies about the Solid State and the ones in 

the book. 

1. A length of copper wire whose radius is 2.0 mm is subjected to a tensile force of 4.00 × 

102 N. What is the stress on the wire? 

 

2. Suppose the stress in problem 1 was found to be 4.00 × 107 N·m2, use Young’s 

modulus for copper to find the strain. If the original length had been 1.00 × 102 m, 

what would the change in length be? 

 

3. A 15 cm3 aluminum cube falls to the bottom of an 11 ft deep pool. The water pressure 

at this point  is 33,784 Pa. What is the volume of the cube at this depth? 

 

4. A 6.0 g mass is hung from the end of a steel rod. The steel rod has a diameter of 16 

mm and is 2.0 m long. How far will the rod stretch under this load? 

 

5. A copper wire with a cross-sectional area of 0.00012 m2 is used to lift up a 20 g mass. If 

the copper wire is no to stretch more than 15% of its original length, how quickly can 

the mass be accelerated upwards? 

 

6. A 15 cm long string is hanging from a desk. A student hangs a 150 g mass from the end 

of it. The cross-sectional area of the string is 2.1 × 10-2 cm2. The string stretches 0.023 

mm under this load. What is the Young’s modulus of this string? 

 

7. Steel nails are used to support slate paneling on the outside of a house. Each nail has a 

radius of 2.15 × 10-3 m. If each nail supports a weight of 123 N, what is the shear stress 

on each nail? 


