
Solutions Problem Set #10 
Due December 5th 

 
 
For the following problems, state whether the statement is True or False and briefly 
explain your answer: 
 

1. The modulus of toughness is a measure of the area under a full stress-strain curve, 
and the energy at break is a measure of the area under a full load-deformation 
curve. 

a. TRUE 
2. The modulus of resilience is a measure of the area under the elastic portion of a 

stress-strain curve, and the energy at yield is a measure of the area under the 
elastic portion of a load-deformation curve. 

a. TRUE 
3. The sound heard at fracture of a tension specimen is caused by the plastic energy 

stored in the bar. 
a. FALSE – the sound you hear is caused by stored elastic energy, which is 

quickly released upon fracture. 
 
Choose the correct answer for the following statements: 
 

4. The tensile strength of a material refers to the:  Answer is C 
a. Yield point loading 
b. Fracture load 
c. Fracture stress 
d. Modulus of toughness 
e. Stress calculated from the maximum load and original cross-sectional area 

5. One common relative measure of ductility is the: Answer is B 
a. Rockwell hardness 
b. Percent reduction in area 
c. Modulus of elasticity 
d. Toughness 
e. Ultimate strength 

 
 
 
 
 
 
 
 
 
 
 
 



 
6. For this problem, do the following: 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



7. The following idealized data was obtained from tensile testing of steel.  Answer 
(a) through (c) for the following data: (you can enter the data into an excel 
spreadsheet if you’d prefer). 

 

  
 

(a) From the plotted data, σY is ~500 MPa and σUTS is ~900 MPa. 
(b) From the given data, the elastic modulus (i.e., the slope of the 

elastic part) is σ/ε = 100 MPa / 0.0005 = 200 / 0.001 = … = 
200,000 MPa.  Thus, Umor = σy

2/2E= (500 MPa)2 / (2*200,000 
MPa) = 0.625 MPa or 0.625 * 106 J/m3 

(c) The following table  shows the area under each trapezoid in the dataset.  The 
sum of each of them  gives the total area under the curve. 

 



 
 


