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JAWAHARLAL NEII.RU TECHNOLOGICAL UNIVERSITY HYDERABAD
B. Tech II Year I Semester Examinations, December - 20L9

N{ECITANICS OF SOLIDS
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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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Wt ut ir bulk moduius and mention its impoftance?

What is the effect of varying loads on beams?

Code No: 1538E

What assumptions are made in the derivation of equation in simple bending?

What is Mohr's circle?
wilt h;il"; shafts are more rigid than solid shafts?

w.hatis the effect of,tempprature qn q bar with o.pen"and c'lqsed endg?"'. i ---,

iilliatis,tire differEmieibetween couplg andjbendingfiQrpe4ts? /:I ':i' :-"'-"r
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What is uni-axial stress?

What is torsional stiffiress of shaft?
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n rffi;iar pipe onint#nl diametbr..40imrn anA thickrieis 5,mm is subjectetl to a fofcebf, i
40 kNl,and eigngation was measured as 1.5 mm. If the length of pipe is 2'5m' Find the

value of Young'i modulus and stress in the pipe. ' [2+8]
OR

A steel tube of outside diameter 300mm and thickness 12mm is 2.5m long and carries a

load of 1200 ld{. Find the change in length, outside diameter and thickness due to the
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-' l'i .*i- i-": i-^t i"- "i i i ,...-..j i '., i .; ; ",i Jantitever of +.Sil length and cafiies of UDL or 25 tN/m for a length of 2m from free

end and a concentfated load of 30 kN at free end. Draw B.M and S'F diagrams' tl0l
{oR

A simply supported beam of 6m span UDL of 25 kN/m over left half and a concentrated

toaA of iO fOq at I m from right support. Draw B.M and S.F diagrams and find position

pn{rnagqitude of-maNr.q- g.tvt in:t1re beam. {*} l.*'i i 
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The stress system at a point is given by a normal stress of 100 N/mm2(compress.ive)
along the X-axis 60 N/mm2 lTeniile; along Y-axis and a shear stress of - 50 N/mm2 on
the X-planes. Find the principal stresses and planes on which they act show the stresses

and planes in a neat sketch.
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Lr, ,i ;. . tt. $.qpdtun-grlar seEtioh;.1f0 mm *iau;ut-0.500 mmdebq-ig.,used oni;a.{p411-of 8m for t
i.....-i i '', ioading'bf 'y4' ffi..at 2 p'oints 2mi.f,rom left suppoit.and}in from right srpport of simpiy ',

sl4prorted beam. Find the maximum value of ''W' so that permissible stress of 60 MPa is
not exceeded in the material. [10]

What are the causes of failure of beams and mention the remedial methods?

Derive an equation under maximum principal shear strain energy thegry'.-..... t5+lJ . -,*'1 f*-i i-*,1 f-.i i."'1 O4, i_....: i-^l ,rn""'\ ii'"""\', i--'i i"--i
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outsffiiaiioet", 250+^$ dnd;thickn6tii.{z'ninpuryigt ffir-ti
36-k].1" Find the miximuniashear stress and tle shear stress at the inner edgs and draw the
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shear stress distribution diagram. u0l

A solid circular shaft of diameter 100mm has the angle of twist in a length of 2.5m, when

the shaft is subjected to a torque of 12 kN-m. Find the maximum shear stress and angle of
f,rvi6t;Take G : 85^GPa:-''., i"""'i i"" 
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Arhins.hericalShdillof1.smin-diamet6rwith.its"thibknessofl.25,cms',isfilledwiih
the fluid at atmospheric pressure. What intensity of pressure will be developed in it, if
160CC of more fluid is pumped into shell? Also calculate the hoop stress at this pressure

nd increase in diameter UOl
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