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MECHANICS OF MATERIALS | PRACTICE PROBLEMS 
 
Complete the following to reinforce your understanding of the concept covered in this 

module. 
 

MECHANICS OF MATERIALS (FILL IN THE BLANK) PROBLEM: 
 
Given the element shown below, what is the maximum in-plane shear stress? 

 
__________ 

 
Answer to the nearest integer 
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MECHANICS OF MATERIALS (FILL IN THE BLANK) SOLUTION: 
 
The TOPIC of PRINCIPAL STRESSES can be referenced under the SUBJECT of 
MECHANICS OF MATERIALS on page 81 of the NCEES Supplied Reference 
Handbook, Version 9.4 for Computer Based Testing.  

 
Engineers most often wants to determine the maximum normal stress induced at a 

given point for a particular application or design.  
 

However, there can be infinite number of planes passing through a point, and the 
normal stress on each plane will vary.  
 

The PRINCIPAL PLANE or maximum principal plane is the plane on which the 
normal stress value is at a MAXIMUM, with this value being referred to as the 

MAXIMUM PRINCIPAL STRESS. 
 

Similarly, there will be one more plane, known as the MINIMUM PRINCIPAL 
PLANE, on which the normal stress value is at a minimum, with this value being 
referred to as the MINIMUM PRINCIPAL STRESS.  
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A typical 2D stress element is shown below with all indicated components shown in 
their positive sense: 
 

 
 
The TOPIC of MOHR’S CIRCLE can be referenced under the SUBJECT of 

MECHANICS OF MATERIALS on page 81 of the NCEES Supplied Reference 
Handbook, Version 9.4 for Computer Based Testing.  

 
Using a graphical approach, we are able to determine the PRINCIPAL STRESSES on 
each plane using a MOHR’S CIRCLE. 

 
Mohr’s circle is a geometric representation of the 2-D transformation of stresses, in 

which the component stresses !" and !# are found as the coordinates of a point whose 

location depends upon the angle $ to determine the aspect of the cross section.  
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The Mohr’s circle is used to determine the principle angles (orientations) of the 
principal stresses without have to plug an angle into stress transformation equations: 
 

 

The FORMULA for MAXIMUM IN-PLANE SHEAR STRESS can be referenced under 
the SUBJECT of MECHANICS OF MATERIALS on page 81 of the NCEES Supplied 

Reference Handbook, Version 9.4 for Computer Based Testing.  
 

From a constructed Mohr’s Circle, the maximum in-plane shear stress is calculated as: 
 

%&' = ) = !" − !#
2

,
+ %"#,  
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Plugging in the given values from the problem statement, we can re-write the formula 
for maximum in-plane shear stress as: 
 

) = 65 − 35
2

,
+ 20, 

 
Solving for the maximum in-plane shear stress, we find: 

 

) = 25	ksi 
 
Therefore, the nearest integer value is 25. 
	


