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(OLD COURSE) QP Code : 1139

(3 Hours) [Total Marks : 100

N.B. 1) Question No. 1 is compulsory.
2) Attempt any four questions from remaining six questions
3) Assume suitable data if required

1. Answer any four of the following [4x5=%§{}‘}'" .
a) Define Poisson’s ratio, Bulk modulus. Write the relationship among the elastic ‘_g:_?c%zv‘é"cants.
b) Define columns and struts. What are the-assumptions made in Euler’s theogy_.cjf columns?
¢) Derive an expression for strain energy stored in shear.
d) Derive torsion formula. ' 3
e) A material has Young’s Modulus of 2 x10° N/mm? and Poison’s ratio 05332 Calculate the

Modulus of Rigidity and Bulk Modulus of material. >
M o

f) - derive flexural equation —I— = 5; = E with usu;gl glsthtions

2 (a) A simply supported beam of 8 m span carries a UDL over the entire span. If the maximum
permissible bending stress in tension is 30 I\,/}'I\A’;?‘fn2 and in compression is 45 MN/m?. Find
the U.D.L. intensity and the bending stre:wes The cross section is I — Section with, Top
flange 100 x 30; Web 30 x 120; Bottern ﬂange 120 x 50 (all dimensions inmm).  [10]

(b) A hollow cylindrical column s "flxed at both ends. The length of the column is 4 m and
carries an axial load of MJO KN. Design the column by Rankine’s formula.
Take F.0.8.= 5.The mte‘mu diameter may be taken as 0.8 times the external diameter.
Take csc=550 N/mm? avga.u a=1/1600 in Rankine’s formula [10]
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2 QP Code : 1139

3. (a) A symmetrical I-section with flanges 250mm x 20 mm has a web160 mm X 10 mm. If
the shear force acting on the section is 80 KN, find maximum shear stress developed in

the section and draw shear stress distribution diagram. [10]

(b) A closed cylindrical vessel made of steel plates 6 mm thick with plane ends carries fluid
under a pressure of 6 N/mm?. The diameter of the cylinder is 210 msm and the. length is
750 mm. Calculate the longitudinal and hoop stresses in the cylinder wall and determine
the changes in diameter, length and volume of the cylinder. Take i/m = 0.35 and
E=2.1 X 10° N/mm? [10]

4 (a) Find the maximum and minimum stress intensities at the base of a uniform circular
chimney, having external and internal diameters as 5m and 3m. The height of the
chimney is 25m and it is subjected to wind pressure of 1.5 kKN/m® . The density of

masonry may be taken as 21 kN/m’. & [10]

(b) Determine the deflection at B and slope Ii tor a‘simply supported beam shown in the

Fig. and also find the maximum deflection and its location. Take E = 2 x 10° N/ mm’,

1=300 x 10® mm* [10]
20kN
) 8KN /m .
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5. (a) A steel bar is placed between two copper bars each having the same area and length as
steel bar at 25°. At this stage they are rigidly connected together at both ends. When the
temperature is raised to 325°C then the length of the bars is increased by 1.5mm. Determine

the original length and final stresses in the bar.
Esr=2.1x 10° N/mm?*; Ecy=1x 10° N/mm?;
0sr=12%10%/°C; 0cy=17.5%x10%/°C [10]

(b) Determine the diameter of a solid shaft, which will transmit 300 KW at 2_5}’37 rpm The
maximum shear stress should not exceed 30 N/mm? and twist should not be;_jjﬂére than 1% in
a shaft of length 2 m. Take modulus of rigidity = 1 x 10° N/mm? <) [10]

6 (a) A plane element is subjected to the stresses as shown in figure. [10]
(i) Determine the principle stresses and their planes R

(i) The magnitude and directions of the maximum shea,rﬁstfésses.
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(b) A tube of ,aluminiui’n 40mm external diameter and 20 mm internal diameter is fitted on a

solid steel rod of 20 rn‘_r;;ftﬁ‘ameter. The composite bar is loaded in compression by an axial
load P. Find the sucss in aluminum, when the load is such that the stress in steel is
70 N/mm’, also fmd the value of P.

Es=2x 10" N/mm? and Ex =7 x 10 N/mm? [10]
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7(a) For the beam shown below, draw S.F, BM and AF diagrams. [10]
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(b) An unknown weight falls through 8 mm on a collar rigidly attached to the lower end of a
solid vertical bar, 4m long and 40 mm x 20 mm in section. If the maximum instantaneous

extension is known to be 3 mm, what is the correSpondmg stréss and the value of the

unknown weight. Take E =2 x 10° N/mm® (10]
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