
Q1. 
dimensions of the plastic wide
 

a.
b.

 

Solution:

 

 
 A simply supported beam 

dimensions of the plastic wide

a. Determine the magnitude of the maximum shear force in the beam. 
b. At the section of maximum shear force, determine the shear stress magnitude in the cross 

section at point H, which is located 2 in. above the bottom surface of the wide

Solution: 

A simply supported beam 
dimensions of the plastic wide

Determine the magnitude of the maximum shear force in the beam. 
At the section of maximum shear force, determine the shear stress magnitude in the cross 
section at point H, which is located 2 in. above the bottom surface of the wide

                

Shear and Torsion

A simply supported beam is subjected to the loads shown in 
dimensions of the plastic wide-flange shape are shown in Figure 

Determine the magnitude of the maximum shear force in the beam. 
At the section of maximum shear force, determine the shear stress magnitude in the cross 
section at point H, which is located 2 in. above the bottom surface of the wide

                (a)                    
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hear and Torsion

is subjected to the loads shown in 
flange shape are shown in Figure 

Determine the magnitude of the maximum shear force in the beam. 
At the section of maximum shear force, determine the shear stress magnitude in the cross 
section at point H, which is located 2 in. above the bottom surface of the wide

(a)                             
Figure 

 

hear and Torsion 

is subjected to the loads shown in 
flange shape are shown in Figure 1b. 

Determine the magnitude of the maximum shear force in the beam. 
At the section of maximum shear force, determine the shear stress magnitude in the cross 
section at point H, which is located 2 in. above the bottom surface of the wide

                     
Figure 1 

 

 Section properties: 

 (a) Maximum shear force magnitude: 

 V = 3,664 lb 
 
(b) Shear 

 

= 1,307 ps
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is subjected to the loads shown in Figure 
1b.   

Determine the magnitude of the maximum shear force in the beam.  
At the section of maximum shear force, determine the shear stress magnitude in the cross 
section at point H, which is located 2 in. above the bottom surface of the wide

                    (b) 

Section properties: 

(a) Maximum shear force magnitude: 

= 3,664 lb  

(b) Shear stress magnitude at 

1,307 psi  
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Figure 1a. The cross

At the section of maximum shear force, determine the shear stress magnitude in the cross 
section at point H, which is located 2 in. above the bottom surface of the wide-flange shape. 

 

Section properties:  

(a) Maximum shear force magnitude: 

stress magnitude at H
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The cross-sectional 

At the section of maximum shear force, determine the shear stress magnitude in the cross 
flange shape.  

 

 
(a) Maximum shear force magnitude:  

H: 

 

 

sectional 

At the section of maximum shear force, determine the shear stress magnitude in the cross 



Q2. 
beam at the section where the internal shear

 

 
 
Support Reactions
 
Internal Shear Force: 

 Vmax
 
Section Properties:

Maximum Shear Stress:
where the
 
Applying the shear formula
 

 
 
 

 For the beam shown in Figure 2, d
beam at the section where the internal shear

Support Reactions

Internal Shear Force: 

max = 878.57 Ib 

Section Properties:

Maximum Shear Stress:
where the neutral axis passes through the section.

Applying the shear formula

 

For the beam shown in Figure 2, d
beam at the section where the internal shear

Support Reactions: As shown on FBD.

Internal Shear Force: As shown on shear diagram,

 

Section Properties: 

Maximum Shear Stress: Maximum shear stress occurs at the point 
neutral axis passes through the section.

Applying the shear formula: 

 

For the beam shown in Figure 2, determine the maximum shear stress acting in the
beam at the section where the internal shear

As shown on FBD. 

As shown on shear diagram,

Maximum shear stress occurs at the point 
neutral axis passes through the section.
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etermine the maximum shear stress acting in the
beam at the section where the internal shear force is maximum.

Figure 

As shown on shear diagram, 

 

Maximum shear stress occurs at the point 
neutral axis passes through the section. 

 

etermine the maximum shear stress acting in the
force is maximum. 

Figure 2 

Maximum shear stress occurs at the point 
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etermine the maximum shear stress acting in the
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etermine the maximum shear stress acting in the
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etermine the maximum shear stress acting in the fiber glass 

 

 

 

glass 
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Q3. A solid steel [G = 80 GPa] shaft of variable diameter is subjected to the torques shown in Figure 3. 
The diameter of the shaft in segments (1) and (3) is 50 mm, and the diameter of the shaft in segment (2) 
is 80 mm. The bearings shown allow the shaft to turn freely.  

a. Determine the maximum shear stress in the compound shaft.  
b. Determine the rotation angle of pulley D with respect to pulley A. Plot a torque diagram 

showing the internal torque in segments (1), (2), and (3) of the shaft.   
 

 
Figure 3 

 

.  
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48.9 MPa 
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