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and an inner diameter of 70 mm. Er1:200 GPa, E. :24 GPa. (See Figure 2).
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Note.' Answer Four Questions

Q1/ (25 marks)

A-Each of the links AB and CD is made of aluminum (E:10.9 x 106 psi) and has a cross-sectional

area of 0.2 in2 as shown in Fig (l). Knowing that they support the rigid member BC, determine the

deflection of point E.

(l3marks)

-B- The steel pipe is filled with concrete and subjected to a compressive force of 80 kN. Determine the

normal stress in the concrete and the steel due to this loading. The pipe has an outer diameter of 80 mm

(12 marks)

(25 marks)

-A- The horizontal shaft AD is attached to a fixed base at D and is subjected to the torques shown in

Fig (3). A 44-mm-diameter hole has been drilled into portion CD of the shaft. Knowing that the entire

shaft is made of steel for which G :77 GPa , determine the angle of twist at end A. (13 marks)

-B The rod is made of steel and has a diameter of 0.25 in as shown in Fig (4). If the rod is 4 ft long

when the springs are compressed 0.5 in. and the temperature of the rod is T:40o F , determine the force

in the rod when its temperature is T:160"F , dst = 6.6 x 10-6 
i,r.Fg 

,E:29 x 106 psi. (12 marks)

Q3/
(25 marks)

-A- The Fig (5) shows a homogeneous 50-kg rigid block suspended by the three springs whose lower

ends were originally at the same level. Each steel spring has 24 turns of l0-mm-diameter on a mean

diameter of 100 mm, and G: 83 GPa. The bronze spring has 48 turns of 20-mm-diameter wire on a

mean diameter of 150 mm, and G:42GPa. Compute the maximum shearing stress in each spring

(13 marks)

-B- Draw the shear and moment diagrams for the shaft in the Figure (6) and determine the shear and

moment throughout the shaft as a function of x .The bearings at A and B exert only vertical reactions on

the shaft. 
(12 marks)
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Q4l (25 marks)

-A- The wood beam has a rectangular cross section as shown in Figure (7). Determine its height h so

that it simultaneously reaches its allowable bonding stress of ooyo*: L.5 Ksi that the beam can then

support and if the maximum load P:4320 Ib? (13 marks)

-B- For the cantilever beam and loading shown in Figure (8), determine (a) the equation of the elastic

curve for portion AB of the beam,(b) the deflection at B. (12 marks)

Qs/

-A-Prove that the sum of the normal stresses in perpendicular directions is constant.

(25 marks)

(2 marks)

-B- Determine the principal stress, the maximum in-plane shear stress, and average normal stress.

Specify the orientation of the element in Figure (9) in each case by using Mohr's circle.

(11 marks)

-C- Draw Mohr's circle that describes each of the following states of stress as shown in Figure (10).

(12 marks)
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