Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the rémaining blank pag&..

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

50, will be treated as malpractice.

a. Define: 1) Stress i) Stram
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Strength of m%rlals .

iii) Poisson’s ratio = 1\;) Bulk modulus - (04 Marks) -~

b. Derive the equation for de@rmaﬁon in a tapering circy a,rbar subjected to an axial force ‘P’.
g (06 Marks)

c. A 18mm diameter stes.l’“ xod passes ccntrally through a copper tube of 26mm internal
diameter and 38mm""ex%ernal diameter. The rod 2.6m long and is closed at each end by rigid
plates of neghglbi@ thickness. The nuts are tggl;@ned lightly home or projecting parts of the
rod. If the temgerature of the assembly gs ‘raised by 80°C, calculate the thermal stresses
induced in copper and steel. Take Geu= 17°*s--s-<10‘6/°c st = 12x10°%°C,, Es: = 210 GPa and.

Ea= 105 GPa (10 Marks)

a. With usual notations, establish relaflonshlp between Young’s modulus and Bulk modulus. -~ .
‘ . (05 Marks).

b. Find the total elongation ¢ 1¢ bar shown in Flg@%) subjected to gﬁ axial tensile load of ‘
50 kN on the bar of the materlal having moduluSMQ}' elasticity of 2. lxl() "N/mm?. ‘

“ﬁglg QZ(b) y (06 Marks)
c. A 121mn "diﬁmeter spemmelx s subjected to a tensile force of 20 kN and deformation is
0.3mm:observed over a gauge fength of 150mmaxThe reduction in diameter is 0.0079mm.

Determine the elastic ccnsizm*ts (09 Marks)
A ¢
el 4 B Modﬁ'le—Z
a.®What are the Pnnmpal“Stresses and Principal Planes? (04 Marks)
b. Explain the constgucﬁon of Mohr s cuegle for compound stress in two dimensional system.
. b 4 ‘ (06 Marks)‘

s ;‘stress perm1tted Yin a thick cylmder with radii 200mm and 300mm is
' 16 N/mm?, If the internal pressure is 12 N/mm?, what external pressure can be applied? Plot

curves showing the Vana‘ilf hoop stress and radlal pressure through the material.
' (10 Marks)

a. Show that in th@wcase of a thin cyhndncal shell subjected to internal fluid pressure, the

volumetric straln is ‘equal to the sum of twice the hoop strain and the longitudinal strain.
(06 Marks)

b. Write short notes on Maximum Principal Stress Theory. (04 Marks)
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C. The state of stress at a point in a strained material 4s_as> own in Fig.Q4(c). Determine

i) Magnitude of principal stresses ii) Direction of Rnnmpal planes iii) Magnitude of
maximum shear stress and direction. { -

(10 Marks)
M_Q_(JM :‘12‘:\-:%@.;
5 a. Establish the relatﬁﬁis];;llp between bending morneiit shear force and intensity of UDL.
(06 Marks)

s S (05Marks
PoF 15 kN togett s \?n IaiB)BARY

c. A simply supponed beam is subjected to a point load
applied as shown in F1g::&5(c) Draw SFD a;ﬁde«MD Find aiso pomt of zw@q};@lﬁlts&w 037
corresponding BM s U

(09 Marks)

(05 Marks)

(111) Point of contraﬂexure

(11) Bendm g mﬁment

(05 Marks)

c. Draw SFD m‘ﬁ BMD for the beam shown in Fig.Q6(c). Indicate the maximum bending
moment and its location. Akso Alndlcate Point of Contraflexure.

PO Fig.Q6(c) (10 Marks)
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Module-4

7 a. Define: i) Neutral axis  ii) Section modulus (02 Marks)
b. Prove that in case of a rectangular section of a beam ‘the maximum shear stress is 1.5 times
average shear stress. (08 Marks)

c. A solid shaft has to transmit 150 kW of’ p@wer at 180 rpm. If ailawa@ﬁ% shear stress is

70 MPa and allowable angle of twist 1s 1° _in a length of 4m. Find &e suitable diameter of

solid circular shaft. Take G = 84 GPa:~ _ P (10 Marks)

Derive the torsion equation Wlth usuai notations. L (08 Marks)
A beam with I-section as shown.in Fig.Q8(b) is subjected to a bending moment of 120 kNm
and a shear force of 60 kN*“Sketch the bendmg stress,af&shear stress distribution.

o

mmsary=rrom—e
EJgQ 8(b) - (12 Marks)

“Module-5 ‘
9 a. Derive the differential equationfor beam deﬂectlonmw%sual notatlons P (08 Marks)
b. The cross section of a column-is a hollow rectan"‘gyf“azr section with its external dimensions
200mm x 150mm. Thewmterna] dimensions are=150mm x 100mm. Tﬁe ‘column is Sm long

and fixed at both ends. If E = 120 GPa, calcu"‘latc the critical. 1;)3.5 using Euler’s formula.
Compare the above load with the value obf:amed from Ranku‘”‘f%s “formula. The permissible
compressive stressa‘s“S()O N/mm?. Theaﬁaﬁkﬁle’s constant is:1/6000. (12 Marks)

’*‘:—Lm ,www"‘“'“““ .

%:“OR
10 a. Distinguish | between Short and Eong columns.

b. Denve th&Euler s expressmzr?or buckling load fore :
oy (07 Marks)

c. Determme the maximum: d”%:ﬁ“éctlon for the Wp[y supported beam ACDB with AC = 2m,
€D = 3m and DB = 3m, carrying pomt ‘:leﬁﬁsyof 200 kN and 120 kN acting at C and D

~ mﬁecuvely Take ET” 2 1><10]5 N-mm®, % (10 Marks)

(03 Marks)
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