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Note: This question paper contains two parts A and B.

Part A is compulsory which carries 25 marks. Answer all questions in Part A,
Part B consists of 5 Units. Answer any one full question from each unit.

“Each question carries 10 marks and may have a, b, ¢ as sub questions.
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Part- A 7 {25 Marks)

What is proof resﬂlence‘? How to calculate it for gradual apphed Joading? [2M]
Draw the stress strain diagram for the mild steel and discuss. [3M]
Derive the relation between shear force and loading condition for the beams.[2M]

“Explain the importance of point of contra flexure. [3M]

‘What is section modulus? Write the equation for circular section. (2M]

“Draw the shear stress distribution across the triangular cross sectional beam. [3M]

Write the equations for pnn}gaﬁal §tfess and strain for biaxial loading. [2M]
‘What are the favourable ¢ d?x@qg forgapplymg the maximum principal stress

theory? Explain the signiticaric [3M]
What is the amount of owér tran _Imtl;@d by the shaft subjected to torque? [2M]

.?
e

‘What is volumetric straji o}\t{z _ sphenca] shell} Bxplaln , [3M]

(50 Marks)

)

‘Determine the sf;"am at gaxel;31le\stres§*«;of 200 MPa and the corresponding Youngs
-modulus ofa a. baris made\\of ~material having the relationship given by
o =75000.00.< (1.0 % & )gand the ultimate strain of the material is 0.004.

Determine the coxgstlt tive }relétlonsmp for a non — Hookean material with an

ultimate strain of {).002 5’/ =180.0 MPa and an 1n1t1a1 tangent modulus of
beh

avior. [4+6]
OR _ S

Denve the relation between Bulk modulus and Modulus of rigidity.

A rigid bar AB 9 m long is suspended by two vertical rods at its ends A and B and

190. OGPa Assume ﬁarab,eh

- hangs in honzontal position by 1ts own weight. The rod.at A is brass, 3 m long,

e 1000 mm® area and E i 1s 10° N/mm?. The rod at B is steel, 5 m long, 450 mm?” area -
-and E is 2 x 10° N/mm?. At what distance “d' from A may a vertical load P =5 kN
be apphcd if the bar is to remain horizontal even after the Ioad is apphed [3+7]

Sketch the shear force and bendmg moment dlagrams showmg the sahent Valucs

for the loaded beam shown in the figure below. [10]
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~ Derive the formula fo‘fftfu. G

A beam of length 6m is simply supported at its ends. It is:Joaded with a gradually
varying load of 750 N/m from left end to 1500 N/m to the right end. Construct the
SE and BM diagrams and find the magmtude and position of the maximum BM.
: [10}

A rectangular beam 300 min wide and 460 mm deep is simply supported over a
span of 8.5 m. What u.d.I the beam may carry if the bending stress is not to
exceed 150 MPa?

Explain the design procedure for simple beam section of I cross section. [6+4]

OR
Prove that for a rectangular section the maximum shear stress is 1.5 times the

- average stress. Sketch the variation of shear stress,

A timber beam 120 mm wide and 185 mm deep suppeits a u.d.l. of intensity

‘w kN/m length over a span of 2.7 m. If the safe stresses are 29 MPa in bending
‘and 3 MPa in shear, calculate. the safe intensity of the load which can be

supported by the beam. : ) _ {4+6]

" At a point in an elastic material, a direct tensile stress of 60 N/mm” and a direct

compressive stress of 40 N/mm? are applied on planes at right angles to each
other. If the maximum principal stress in the material is to.be limited:to 65N/mm”.

Find out the shear stress maffnway%e allowed on the planes Also determine the
magnitude and the dlrcjyéqa gfw«the 1rim1murn principal stress and the maximum

shear stress. A _/ [10]
. ¢ i OR

A rectanguiar block X”Rmat 1a1f is subjected tofa tensile stress of 110 N/mm on

one plane and a tensile skgss of %’Tﬁ/mm ~on‘a plane at right angle, together with
shear stresses ﬁf’"’GS > on\the same planes Find; a) the direction of the

principal planes ). dléésmagnﬁ‘ude of the prinicipal stresses; c) the magnitude of

& S of thin cylindrical shell-and solve the followmg
iell of 1 m diameter is subjected to an internal

problem. A thin (;yh drical st

- pressure of 1 N/mm ‘Caltulate the suitable thickness of the shell, if the tensile
- strength of the plate 1§~=4ll‘ N/mm? and factor of safety is 4 [10}
' OR

A torque of 3.3 kNm acts on the cross section of a sohd circular shaft, 80 mm

diameter. What is the bending moment which can act on this section in addition to
the given torque so that the maximum shear stress is. 60-MPa and maximum
normal stress is 100 MPa? Calculate the maximum and minimum principal

‘stresses for this combination of torque and bending moment. [10]
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