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Final Exam

Strength of materials (PDE181)
Time: 2 Hrs
Marks : 50

Problem 1: (10 marks)

Problem 2: (10 marks)

"Please, solve dll the following problems with clear net shetch and force analysis diagrams

The design of the gear-and-shaft system shown requires that steel shafts of the same
diameter be used for both AB and CD. It is further required that max torsional shear
‘stress < 60 MPa and that the angle ®, through which end D of shaft CD rotates not
exceed 1.58. Knowing that G= 77 GPa, determine the required diameter of the shafts. |
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At room temperature (208C) a 0.5-mm gap exists between the ends of the rods shown.
At a later time when the temperature has reached 1408C, determine (a) the normal
stress in the aluminum rod, (b) the change in length of the aluminum rod. IH
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Problem 3: (10 marks)
The vertical portion of the press shown consists of

a rectangular tube of wall thickness t =10 mm.
Knowing that the press has been tightened on
wooden planks being glued together until P =20
kN, determine the stress at (a) point A, (b) point B.
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Problem 4: (10 marks)

A 400-lb vertical force is applied at D to a gear
attached to the solid 1-in. diameter shaft AB.
Determine the principal stresses and the maximum
shearing stress at point H located as shown on top

of the shaft

Problem 5: (10 marks)

For the beam and loading shown, Construct the ne 20 KN/m
shear force diagram and the bending moment 1

diagram. Also, determine the minimum required | e ——— ’
width b, knowing that for the grade of timber used, 792 7 |
63” =512 MPa and Tja”=825 kPa. ; 5m 5m 10 m
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