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Course Code: MRT205

Course Name: MECHANICS OF SOLIDS

Max. Marks: 100 : 3 Hours
PART A

Answer all questions. Each question caruies 3 marks

Write down the equilibrium equations

WhaQare principal stresses and planes?

Write the constitution equation connecting the relationship between strain and

components?

Derive the relationship between K, E and U

Explain strength equation and stiffness equation for a shaft subjected to pure torsion

Define

a)flexural rigidity

b) section modulus

Write the expression for strain energy on a body subjected to uniaxial normal stress

Define castigliano's second theorem

State any three assumptions made in Euler's equation

Wrib the Rankine's crippling load formula?

. PARTB
., Answer any onefall qaestionfrom each module. Each question canies 14 marks

Module 1

At a point P in a body, o,: 10,000 N/cm2 (1020 kgflcm'z), or: -5,000 N/cm2 (-510 kgf/cm2), (14)

o, : -5,000 N/cm2, t*y: tw: to: 10,000 N/cm2. Determine the normal and shearing stresses

on a plane that is equally inclined to all the three axes.
'f : -1 1l (r4)

The state of stress at apoint givenbythe Cartesian stress tensor |-1 5 -L l kPa Find a)

Ir 1 3J

the three stress invariants b)characteristic equation c)principal stresses d) unit normals of the

principal planes
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, Module 2

13 a) A steel bar is placed between two copper bars each having the same area and length as (9)

steel bar at 200c. At this stafe they are rigidly connected together at both,lhe ends

when the temperature is raised at 3200c, the length of the bar increases by 1.5mm

Determine the original length and final stresses in the bars

Take Es:220GN/m' ,Ec: ll0 GN/m2, os: 0.000012P€r0c, CIc=0.0000175per0s

^ b). Draw the stress strain diagram for a ductile material and explain the salient points? (5)

14 q) Define the elastic constants and derive the relationship between Modulus of elasticity, (7)

' modulus of rigidity and bulk modulus
'' 

b) Determine the poisson's ratio and bulk modulus of a material, for which young's modulus

is 1.2 x l05N/mm2 and modulus of rigidity is 4.8 x 104 N/mm' (l)

Module 3

15 A cantilever beam of length 2 m carries the point loads as shown in Fig. Draw the shear force (14)

and B.M. diagrams for the cantilever beam

ffil,l m(}f{

16 a) A cantilever beam cross section is as shown

8kN/m .If the length of beam is 2.5 m

compressive stresses in beam

in figure .The beam carrying an UDL of (9)

determine the maximum tensile and

goftls

Cs*"-*f-Af *-{+-S'8rn
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b) State any three assumptions in the theory of simple bendng

Module 4

a) A cantilever of length 2m carries a UDL of 2500N/m for a length of 1.25m from the

fixed end and a point load of 1000N at the free end. If the section is rectangular

120mm wide and z4}rrlrndeep .find the slope at the free end

_ E: lffifr)N/mmz

ri: : ' :'!f

b) Derive the expressions for elastic strainene:gy in terrrs of applied load/moment and

material property for the cases of a) Axial force b) Bending moment. (6)

18 Find an expression for shain energy stored in a body when ,

a) The load is applied gradually

b) Jhe load is applied suddenly

Module 5

19 Derive an expression for circumferential sftess and longitudinal stress for a thin shell (14)

subjected to an internal pressure

(8)

(7)

(7)
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Zfl ' a) A cylia&ic*l*ell 3m loq&which is cbrc<l at the ends has an intsnd dimeter of, la (9)

:ongiMknl tfi"ffi
induGed md ah-'chm!+ in d*rslm of fte-shell if it is snrbjected to as.iatern*l
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pfue of 1.5ift'{ftni E:200GNlm2 l/m:0.3
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b) Exfein any two theorkx of failure
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