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C is the last two non-zero numbers of your student number 
Q. 1 A tank that is to be made by rolling flat 

sheets SAE-1040 into the spiral shape 

shown, where the spiral makes an angle 

of 65° with the horizontal axis of the tank. 

The design internal pressure is 

p=(1000+100×C) kPa. The inside diameter 

has been specified to be 900 mm to 

create the desired capacity in the tank.  

A. Specify a suitable thickness for the steel sheet to provide a design factor of 4 based 

on yield strength of the steel used (  500 .y C MPa   ) 

B. For the final design of the tank, determine the stresses on an element aligned with 

the weld. 

C. What is the change in thickness due to the internal pressure? 
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Q. 2  

A) A sling, is designed to carry a maximum 

load of (50+C) kN. Up on the Euler buckling 

critical load design (find the diameter of 

the solid spreader) the spreader with 

factor of safety 2.5. 

B) According to the normal stress in the 

cables above the spreader, design (find 

the nominal diameter of the cable) the 

Cables to provide factor of safety 8 based 

on ultimate load. 

C) What is the maximum shear stress in the 

solid wire if its diameter is  
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Q. 3 The beam shown carries a (C+ 10) 

kN load attached to a bracket 

below the beam.  

A) Compute the stresses at points M 

and N, where it is attached to the 

column. 

B) Find the principle stresses and the 

maximum shear stress at one of 

them 

C) Assuming that the bracket is rigid, 

find the displacement of the point 

of application of the load. 
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Q. 4  The load shown is being carried by an extruded aluminum (E=(C+10) GPa) beam 

having the cross sectional area shown.  

a) Draw the shear force–Bending Moment diagrams. 

b) Find the location of neutral axis as well as the moment of area of the cross section 

c) Compute the deflection of the beam for each load separately. 

d) Use the superposition principle to find the total deflection at the mid-span 

e) Use the superposition principle to find the total slope at the roller. 

f) Find the maximum shear stress in the beam 

g) Find the maximum normal stress in the beam 

h) Find the shear stress in the web at point B 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

Page 5 of 6 
 

Formula sheet, 2025 

Prof. Ibrahim Abu-Alshaikh, JU, Mechanical Engineering Department 
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