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(13) Define proof resilience and medulus of resilience.

(14) A body is subjected to a pure tensile stress of 100 units. What is the
maximum shear stress produced In the body at some cblique plane due to the
above?

(15) Define the amplitude and frequency of a simple harmonic motion

Part B (Answer any Five out of Seven) Each Question is for 10 Marks

16. Conslder a steel tube surrounding a solid aluminum cylinder, the assembly
being compressed between rigid cover plates by centrally applied forces as shown
in Fig. 1. The aluminum cylinder is 8 cm In diameter and the outside diameter of
the steel tube is 9.2 em. If P = 200 kN, find the stress in the steel and also in the
aluminum. For steel, £ = 200 GPa and for aluminum £ = 80 GPa.
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Figure.1l

Figure. 3

20. Derive the maximum torque transmitted by a circular solid shaft.

21. A solid steel shaft of 60 mm diameter is to be replaced by a holiow steel
shaft of the same materlal with an internal diameter equal to half of the external
dlameter. Find the diameters of the hollow shaft and saving in material, if the
maximum allowable shear stress Is same for both shafis.

22. The welght of an empty railway wagon Is 240 kN. On'loading it with goeds
weighing 320 kN, Its spring gets compressed by 80 mm,

(a) Calculate its :mE_.m_ period of vibrations s.:mz n_._m railway wagoen is (i) empty
and (li) loaded as above. (5 Marks)

(b) It Is set inte natural vibrations with an m:ﬁ__En_m om 100 mm when empty.
Calculate the velocity of the rallway Emmo: E:m: its n__mu_mnms._m:ﬂ is 40:mm from
the statical equilibrium position G Marks)

17, A plane element is subject to the stresses shown In Fig. 2. Omnmwa_:m

(a) the principal stresses and their directions. {6 Marks) -

(b) the maximum shearing stresses-and the directions. of the planes on which they
occuy. Use the analytical approach. (4 Marks}
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Figure. 2

18. A specimen:of mnmm_ 20 mm diameter with a gauge length of 200 mm is tested
to destruction. It-has an extension of 0.25 mm under a load of 80 kN and the load
at elastic limit is 102 kN. The'maximum load is 130 kN. The total extension at
fracture is 56 mm and diameter at neck is 15 mm. Find

(8 The stress at elastic limit.

(ii) Young’s modulus,

(ili) Percentage elongation.

(iv) Percentage reduction in area.

(v} Ultimate tensile stress

19. A metallic bar 300 mm X 100 mem X 40 mm is subjected to a force of 5 kN
(tenslle), 6 kN (tenslle} and 4 kN (tensile) along x, y and z directions respectively
as shown in Fig. 3. Determine the change in the volume of the block. Take E=

2x10~5 N/mm~2 and Poission’s ratio = 0.25.




