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Problem Solution 

 (1) A 2 m long bar has a rectangular cross section. 0.02 m by 0.04 

m. If it is subjected to a 10,000 N force along its length, what is 

the stress? 
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 (2) A pipe has an inner radius of 0.02 m and an outer radius of 

0.23 m. If it is subjected to a tension stress of 5x107 N/m2, how 

large is the applied force? 
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 لدينا االجهاد على هذه االنبوبة ونريد ان نحسب القوة

 (3) A 0.4 m pip under compressional stress changes length by 

0.005 m. What is the strain in the pipe? 
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 (4) The largest tension strain that can occur before fracture in 

aluminum is 0.003. What is the maximum change in length of  

1 m aluminum pipe? 
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 (5) A rubber rod of length 0.5 m and radius 10-3 m stretches 0.1 

m when a 140 N force is applied. How large a force is needed to 

stretch a rubber rod 0.1 m if its length is 0.5 m and its radius 

2x10-3? 

 من معطيات الشق األول نحسب معامل ينج ونعوض عنه في معطيات

 المطلوب الثاني
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 (6) A steel wire 10 m long has a radius of 1 mm. Its linear limit is 2.5x108 

N/m2, and its ultimate tension strength is 5x108 N/m2. The wire is 

attached at one end and hangs vertically with a weight at its lower end. (a) 

If the wire is just at its linear limit, how much large is the weight? (b) What 

is the largest load the wire can support? 

(a) If the wire is just at its linear limit, how much large is the 

weight? 

 

 

 

(b) What is the largest load the wire can support? 
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 (7) A rod with a radius of 0.005 m and length of 2 m stretches 

0.002 m when subjected to a tension force of 10,000 N. What is 

Young’s modulus for this rod? 
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 (8) An aluminum wire is 20 m long and has a radius of 2x10-3 m. The 

linear limit for aluminum  is 0.6x108 N/m2 (a) How large a tension force 

must be applied to stretch the wire to its linear limit? (b) How much will 

the wire stretch when this force is applied? (YAl=7x1010 N/m2) 
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(a) 

(b) 

 (9) What is the spring constant of human femur under 

compression of average cross-sectional area 10-3 m2 and length 

0.4 m? 
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 (10) A 200-kg load is hung on a wire with a length of 4 m, a cross-

sectional area of 0.2x10-4 m and a Young’s modulus of  8x1010 N/m2. 

What is its increase in length? 
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 (11) If the elastic limit of copper is 1.5x108 N/m2, determine the 

minimum diameter a copper wire can have under a load of 10.0 kg if 

its elastic limit is not to be exceeded. 
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 (12) When water freezes, it expands by about 9%. What would be the 

pressure increase inside your automobile’s engine block if the water in 

it froze? (The bulk modulus of ice is 2x109 N/m2.) 
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 (13) Assume that Young’s modulus for bone is 1.5x1010 N/m2 and that a 

bone will fracture if more than 1.5x108 N/m2 is exerted. (a) What is the 

maximum force that can be exerted on the femur bone in the leg if it has a 

minimum effective diameter of 2.50 cm? (b) If a force of this magnitude is 

applied compressively, by how much does the 25.0-cm-long bone shorten? 
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 (14) The average cross-sectional area of a woman femur is 10-3m2 and it is 0.4 m long. 

The woman weights 750 N (a) what is the length change of this bone when it supports 

half of the weight of the woman? (b) Assuming the stress-strain relationship is linear 

until fracture, what is the change in length just prior to fracture?  
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 (15) A man leg can be thought of as a shaft of bone 1.2 m long. If 

the strain is 1.3x10-4 when the leg supports his weight, by how 

much is his leg shortened? 
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 (16) What is the spring constant of a human femur under 

compression of average cross-sectional area 10-3m2 and 

length 0.4 m? 
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 (17) (a) Find the minimum diameter of a steel wire 18 m long that 

elongates no more than 9 mm when a load of 380 kg is hung on its lower 

end. (b) If the elastic limit for this steel is 3x108 N/m2, does permanent 

deformation occur with this load? 
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