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In the Name of GOD 

 

Problem 8-1 In the truss shown, all members are made of the same 

material and have the uniform cross-sectional area indicated. Determine the 

strain energy of the truss when the load P is applied. Answer:  
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Problem 8-2 Each member of the truss shown is made 

of aluminum and has the cross-sectional area shown. 

Using 72 GPaE  , determine the strain energy of the 

truss for the loading shown.    Answer:  59.8 J  
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Problem 8-3 Taking into account only the effect of normal 

stresses, determine the strain energy of the prismatic beam AB for 

the loading shown. 

Answer:  
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Problem 8-4 For the beam and loading shown, 

determine the deflection at point B. Use 200 GPaE  . 

Answer: 7.25 mm   
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Problem 8-5 Two rods AB and BC of the same flexural rigidity EI are 

welded together at B. For the loading shown, determine (a) the 

deflection of point C, (b) the slope of member BC at point C.    

Answer:  
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Problem 8-6 A uniform rod of flexural rigidity EI is bent and 

loaded as shown. Determine (a) the horizontal deflection of 

point D, (b) the slope at point D. (c) the vertical deflection of 

point D, (d) the slope of BC at point C.    Answer: 

3 2 3 2
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Problem 8-7 For the beam and loading shown and using 

Castigliano’s theorem, determine (a) the horizontal deflection of 

point B, (b) the vertical deflection of point B. 

Answer: 
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Problem 8-8 Three members of the same material and same cross-

sectional area are used to support the loading P. Determine the force in 

member BC. 

Answer: 

 31 2cos
BC

P
F
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Problem 8-9 Three members of the same material and same 

cross-sectional area are used to support the loading P. Determine 

the force in member BC. 

Answer: 0.652BCF P  
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Problem 8-10 A block of weight W is dropped from a height 

h onto the horizontal beam AB and hits point D. Denoting by 

ym the exact value of the maximum deflection at D and by 

my  the value obtained by neglecting the effect of this 

deflection on the change in potential energy of the block, 

show that the absolute value of the relative error is 

 m m my y y  , never exceeding 2my h . 
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Problem 9-1 
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Problem 9-2 Two rigid bars AC and BC are connected as shown to a 

spring of constant k. Knowing that the spring can act in either tension or 

compression, determine the critical load Pcr for the system. 

Answer:  
cr

2

9

KL
P   

  

 

 

Problem 9-3 An axial load P is applied at a point located on 

the x axis at a distance 12 mme   from the geometric axis of 

the rolled-steel column BC. Assuming that 3.5 mL   and 

using 200 GPaE  , determine (a) the load P for which the 

horizontal deflection at end C is 15 mm, (b) the corresponding 

maximum stress in the column. (Help: 
6 27590 10 m ,A    

6 4 6 4125 10  m , 18.4 10  mx zI I     ). 

Answer: ( ) 368.28 kN   , ( ) 103.8 MPaa b  
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