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This paper contains 6 questions.
Answer any FOUR questions. Each carries 25 marks

Note: At the end of the exam, you will find a summary with equations and properties of
some materials and structure that will be useful for the solution of the exam.

Question 1

A rod of length L, cross-sectional area As, and modulus of elasticity Ei,
has been placed inside a tube of the same length L, but of across-sectional
area A; and modulus of elasticity Ez, Figure 1. What is the deformation of
the rod and tube when a force P is exerted on a rigid end plate as shown?

Pipe (A, Ey)

Plate
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Question 2

The torques shown, Figure 2, are exerted on pulleys A, B and C. Knowing

that both shaft are solid, determine the maximum shearing stress:
[8 marks]

a} Inshaft AB
[8 marks]

b) In shaft BC
c) The smatlest diameter of shaft BC for which the largest shearing stress
[9 marks]

“in the assembly is not increased.

800 Nm

1200 N m ‘mﬁl

400 N m 30, mm
\”T o

ot

Figure 2

Question 3

For the bean and loading shown in Figure 3, determine the maximum
[25 marks]

normal stress due to bending on a transverse section at C.

100 kN 100 kN

7% KN/m

WAT0 X 114

0.75 m 0.7 m

N X1

Figure 3
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Question 4
The cylindrical portion of the compressed air tank shown, Figure 4, is
fabricate of 8 mm thick plate welded along a helix forming an angle
B = 30° with the horizontal. Knowing that the allowable stress normal to
the weld is 75 MPa , determine the largest gage pressure that can be used
in the tank.

Figure 4

Question 5

An overhanging W920X446 rolled-steel beam supports a load P as shown,

Figure 5. Knowing that P = 700 kN , a = 2.5 m , and cau = 100 MPa ,

determine:

a) The maximum value of the normal stress om in the beam. [10 marks]

b) The maximum value of the principal stress omax at the junction of the [10 marks]
flange and web.

c)' Whether the specified shape is acceptable as far as these two stresses  [5 marks]

are concerned.
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Figure 5

Question 6

An axial load P of magnitude 560 kN is applied at a point on the x axis at

a distance e = 6 mm from the geometric axis of the W200X46.1 rolled-

steel column BC, Figure 6. Using E = 200 GPa , determine:

a) The horizontal deflection of end C. [12 marks]
b) The maximum stress in the column, [13 marks]

e

o

W2LH) % 46.1

Figure 6.
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EQUATIONS AND PROPERTIES
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