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Name (Print)________________________________________________________________ 
    (Last)    (First) 
 

ME 323 - Mechanics of Materials 
Exam # 2 

November 4, 2015  
6:30 – 7:30 PM 

 
Instructions: 

Circle your lecturer’s name and your class meeting time. 
 Krousgrill  Gonzalez Ghosh Zhao 
 11:30AM-12:20PM 12:30-1:20PM 2:30-3:20PM 4:30-5:20PM 
 

Begin each problem in the space provided on the examination sheets.  If additional space is required, 
use the yellow paper provided. 

Work on one side of each sheet only, with only one problem on a sheet.  
Write your name on every sheet of the exam. 

Please remember that for you to obtain maximum credit for a problem, you must present your solution 
clearly. 

Accordingly, 
! coordinate systems must be clearly identified, 
! free body diagrams must be shown, 
! units must be stated, 
! write down clarifying remarks, 
! state your assumptions, etc. 

If your solution does not follow a logical thought process, it will be assumed that it is in error. 
When handing in the test, make sure that ALL SHEETS are in the correct sequential order. 

Remove the staple and restaple, if necessary. 
 
  Prob. 1 ______________________ 
 
 
  Prob. 2 ______________________ 
 
 
  Prob. 3 ______________________ 
 
 
 
 
  Total ________________________ 
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ME 323 Examination #2 Name   

November 4, 2015 Instructor (circle) 
 
PROBLEM NO. 3 – Part B (10 points max.)  

 
A shear force V and bending moment M act at a cross section of a trapezoidal cross-sectioned beam. 
Consider the five points (i), (ii), (iii), (iv) and (v) on the beam cross section, as shown above. Match up 
the state of stress at each of these five points with the stress elements (a) through (o) shown below. If 
you choose “(o) NONE of the above”, provide a sketch of the correct state of stress for your answer. 

The state of stress at point (i) is   

The state of stress at point (ii) is   

The state of stress at point (iii) is   

The state of stress at point (iv) is    

The state of stress at point (v) is   
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ME 323 Examination # 1       Name ___________________________________ 
October 5, 2016   (Print)                 (Last)                  (First) 
 

   Instructor _______________________________ 

Problem #4 (25 Points):  PART A – 10 points 
A T-beam of length 3a is supported at the two ends and loaded by forces PB and PC. The line of action 
of the forces is indicated (dashed lines) but the direction is to be determined.  The correct moment 
diagram is properly shown below. 

      
 

 
 
(a) Indicate the cross section(s) where the maximum tensile stress is attained: 
 (i)  x = 0 
 (ii) x = a 

 (iii) x = 2a 
 (iv) x = 3a 

 
 
(b) Indicate the cross section(s) where the maximum compressive stress is attained: 
 (i)  x = 0 
 (ii) x = a 

 (iii) x = 2a 
 (iv) x = 3a 

 
 
(c) Indicate the value of the reaction at A, that is of Ay: 
 (i)  Ay = M0/a 
 (ii) Ay = - M0/a 

 (iii) Ay = 2M0/a 
 (iv) Ay = - 2M0/a 

 (v) Ay = 3M0/a 
 (vi) Ay = - 3M0/a 

 
 
(d) Indicate the value of the load at B, that is of PB: 
 (i)  PB = M0/a 
 (ii) PB = - M0/a 

 (iii) PB = 2M0/a 
 (iv) PB = - 2M0/a 

 (v) PB = 3M0/a 
 (vi) PB = - 3M0/a 
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ME 323 Examination #2     SOLUTION 

November 14, 2017  
 
 
PROBLEM NO. 4 - PART A  – 4 points max. 

 
Consider the cantilevered beam above with the concentrated load P at end D. Determine the shear stress on the 
neutral surface of the beam at location C along the beam. 
 
SOLUTION 
Internal resultant shear force 

  
Fy∑ = −P +V = 0 ⇒ V = P   

 
Shear stress 

  
τ = VA*y*

It
  

with: 
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ME 323 Examination #2     SOLUTION 

November 14, 2017  
 
 
PROBLEM NO. 4 - PART B  – 3 points max. 
 

 
Consider the cantilevered beam above with the concentrated load P at end D. Consider the axial components of 
stress at points “a” and “b” ( σ a  and  σ b , respectively) at location C along the beam. Circle the response below 
that most accurately describes the relative sizes of the magnitudes of these two stresses: 

a)  
σ a > σ b   

b)  
σ a = σ b   

c)  
σ a < σ b   

 
SOLUTION 
Let O be the centroid of the cross section. Therefore, 

  

σ a

σ b
= Mh / I

Md / I
= h

d
>1 ⇒ σ a > σ b   
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ME 323 Examination #2   Name ___________________________________ 
July 2, 2015 
 
 
PROBLEM NO. 4 - PART D  – 4 points max. 

 
The cross sections of two beams are shown above, where cross section #2 is that of cross section #1 when 
rotated  90° about the x-axis. Both beams experience the same bending moment M at the cross section. 
Let  σ1 and  σ 2 represent the magnitudes of the normal stress acting on cross section #1 and cross section #2, 

respectively. Circle the answer below that most accurately describes the relative sizes of  σ1 and  σ 2 : 

a)  σ1 <σ 2   

b)  σ1 =σ 2   

c)  σ1 >σ 2    
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ME 323 Examination #2   Name ___________________________________ 
July 2, 2015 
 
 
PROBLEM NO. 4 - PART E  – 4 points max. 

 
A beam experiences an internal shear force on a cross section having the shape shown above. The following 
equation is to be used to calculate the shear stress at the neutral plane of the beam: 

 
  
τ = VA*y*

It
  

a) What is an algebraic expression for   A
*y*  of the neutral axis for this cross section? 

b) What is the algebraic expression for “t” of the neutral axis for this cross section? 
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