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Answer ALL questions,
PART — A (10x2=20 Marks)

. Give the relation between modulug of elasticity and bulk modulus,
. What is principal stresg ?
. What do you mean by the point of contraflexure ?

1

2

3
( 4. What is meant by shear stresses in beam ?

6. What is polar moment of inertia for solid shaft ?
6

9. Writ__e the expression for circumfer_e:ntia_l stress and longitudinal stress when a thin. :
~@linder is subjocted to an internal fluid pressureof p, T

'_,'..10f.W?‘iﬁe_downsthe Lame’s equations, . =
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| _ 14. a) Acantilever2m long is of rectangular section 120 mm wide and 940 mm deep-
PART - B (5%13=65 Marks) Tt carries a uniformly distributed load of 2.5 kN per metre length for alength of

1.25 metres from the fixed end and a point load of 1 kN at free end. Find the
deflection at the free end. Take E =10 GN/m?2,_ '

(OR)

b) A beam AB of 8 m span is simply supported at the ends. It carries a
point load of 10 kN at a distance of 1 m from the end A and a uniformly
distributed load of 5 kN/m for a length of 2 m from the end B. If
I=10 X 10 m?, determine : i) Deflection at the mid-span; ii) Maximum

11. a) A solid steel bar, 40 mm diameter, 2 m long passes centrally through a copper
tube of internal diameter 40 mm, thickness of metal 5 mm and length 2 m, The
ends of the bar and tube are brazed together and a tensile load of 150 kN is
applied axially to the compound bar. Assume E = 100 GN/m? and E, =200 GN/m?,
Find the stresses and load sheared by the steel and copper section.

(OR)

 wire of the spring is 125 Nfmm?. The solid length of the spring is 50 mm. Findo Ll e

undera maximum load of 60 NThe 'm‘axirjnum'_ Shéé_i_i'_i_hg'Sf;i'_e'ss_pro_dﬁcéd in the

o thé'_dié;'mé_:tef of coil, diameter of wire and number of coils C=4.5 % 104 N/mm?.

deflection; iii) slope at the end A.

| b) At a point within a body subjected to two mutually perpendicular directions,
the tensil 2 and 2y i . 'ess | ' . .

e tensi <'3 E(‘:;‘)QSSB?] are ?SN/ m;‘;g;“/d 402N]; mim 1.espe;:t1vely Eliach str eis 15‘ ( 15. a) Acylinder shell3m long which is closed at the ends has a internal diameter of
accompanied by a shear Sess® , - et-e1 m.lne the norma stress,os Pfal‘ ‘ 1.5 m and a wall thickness of 20 mm. Calculate the circumferential and
stress .and resultant stress on an oblique plane inclined at an angle of 45° with longitudinal stresses induced and also change in the dimensions of the steel.
the axis of minor tensile stress. ‘ If it is subjected to an internal pressure of 1.6 N/mm?. Take Young's

. ~ modulus =200 kN/mm?2 and Poisson’s ratio = 0.3.
12. a) A simply supported beam of 16m effective span carries the concentrated loads (OR)
of 4 kN, 5kN and 3 kN at distances 8m, 7mand 11 m respectively from the left _ o hey is subjected A
support. Caleulate maximum shearing force and bending moment. Draw S.F. b) A compound cylinder, formed by shrinking one tul?e tlo anot' er is subjected t0
and B.M. diagrams an internal pressure of 90 MN/m2, Before the fluid is admitted, the internal
e ' and external diameters of the compound cylinder are 180 mm and 300 mm
(OR) respectively and the diameter at the junction is 240 mm. If after shrinking on
N : . radi : 'o 19 MN/m2; determine the final
b) A timber beam of rectangular section is support a load of 50 kN uniformly the radial pressme. at the common surface is 12 m®, deter :
I o stresses developed in the compound cylinder.
distributed over a span of 4.8 m when beam is simply supported. If the depth of
section is to be twice the breadth, and the stress in the timber is not to exceed PART - C (1x15=15 Marks)
7 N/mmZ2, find the dimensions of the cross section. ' , ‘ . '
| S 16.a) Abeam ABCD,10m long, is simply supported at B and C which are 4 m apart,
13, a) Asolid cy_]indrical shaft is to transmit 300 kW power at 100 r.p.m. a) if the shear ' and overhangs the support B by 3 m. The overhanging part AB carries jUDL 0;'
. stressis not exceed 80 N/mm?, find its diameter. b) what percentage saving in . 1 kN/m and the part CD carrle}si I{)Dde.)f 0.5 kN/ n;.bC:lcula‘ttithe pos;ilorlga:w
weight would be obtained if this shaft is replaced by a hollow one whose internal magnitude of the lea.st. value of the bending moment betweern 48 suppo
. . g ' . the S.F. and B.M. diagrams.
“diameter e_qual_s to 0.6 times the external diameter, the leng_th,-materlal and :
maximum shear stress being the same. L : (OR) _
' o ' T(OR) i ~ b) Abar 2560 mm long, cross-sectional area 100 mm X 50 mm, carries & tensile
et o _ _ _— . " load of 500 kN along lengthwise, a compressive load of 5000 kN on its
. b) Aclosed coil helical spring is to have a stiffness of 1.5N/ mm of compression 100 mm X 250 mm faces and a tensile load of 2600 kN on its 50 mm X 250 mm faces.

" Calculate 1) the change in volume, ii) what change must be made in the 5000kN

‘load so that no change in the volume of bar occurs, Take E=1.8X10° Nlml_n?; L 5
E :'P_b"ié's'o’n’s ratio = 0.25. : s RERER



