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Module-2
3 a. Discuss the types,Of'beams and derive the'relation between shear fbrce, load

bending momentin a beam. :.

b. For the beam as shown in Fig.Q3(b), draw the shear force and bending
locate the point of contra flexure if any.
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Fourth Semester B.E. Degree Examination, June/July 2023

Mechanics of Materials

Time:3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full questionfrom each module.

Module-l
I a. Derive the equilibrium equations for a 3D stress system. (10 Marks)

b. Displacement field at a point on a body"is given as follows:
u: (x2 + y;, v: (3 * z), v = 1xz + 2y)

Determine shain components at (3, 1, -2) and expressrithem in matrix form. (07 Marks)

c. Define the following: '.r,,

(i) Body forces 
, 
(ii) Sufface forces (iii) Traction forces

:OR
2 a. Derive a relation between modulus of elasticity and modulus of rigidity. (08 Nlarks)

b. A steel rail is 12.6m long and is laid at a temperature of 24 the maximum temperature

expected is 44oC.
i) Estimate the minimum gap to be left between two rails so that temperature stresses donot

develop.
ii) Calculate the thermal stresses developed in
provided.^ (b) If a 2mm gap is provided for
20 MN/mr, what is the gap between the rails?

Take E : 2x lOs MN/m2 and cr : l2xl}4fC

the rails if the (a) No. expansion joint is
expansion (c) If the stress developed is

Ftg.Q3(b) (12 Marks)

OR
What are the assumptions made in theory of simple bending? Derive an equation for bending
stress. (10 Marks)
A beam with I-section as shown in Fig.Q4(b) is subjected to a bending moment 120 kN-m
and a shear force of 60 kN. DeterminJthe bending rirers and shear stress distribution along
the depth oithe section.
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Module-3

Derive the deflection equation eIS = fra

{.Jsing double integration method, determine the Slope and deflection for a cantilever beam

subjected to concentrated load at its ftee end. (10 Marks)

Denve, the torsional equation for a circular shaft with usual notations. State the assutnptions

made. (10 Marks)

A s6lid shaft transmits 250 kW ai 100 rpm if the shear stress is not to exceed 7-5 N/mm2,

what should be the diameter of shaft? If the shaft is replaced by a hollow one wirose internal

diameter : 0.6 times the outer diameter. Determine .the size of shaft and petcentage of
saving in weight, the maximum shear stress being the same.

Module-4
Define principles "of,;virhral *ork foila--$ body and state the

principles of virtr"ralwork and principles of complimentary virtual work.
An overhanging beam ABC is loaded with material4 kN/rn, if it has span of 6m

Fig.Q7(b). fina tne reactions at A and B using prirrciples of virtual work.
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OR
Write a note on the following :

i) Castiglian's I theorem ii) Princip.le of minimum po. jgn!_ial eaergy. . (10 Marks)

A cantilever beam.of length / carries,tidifo'imly distributed'load W per unit length over its

entire length aS,shorvn in Fig.Q8&):rDetermine (i) strain-energy stored by the cantilever

beam. (ii) If:'W: 10 kN/m, / =.2rii""and EI = zxtol',kN-m2' D"t"ttt'itte the strain energy

stored.
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Module-5
a. Define Creep. Explain with a neat sketch the three stages of creep.

b. List the difference between ductile and brittle fracture.

c. What is stress relaxation? Obtain an expression for stress relaxation.

OR
a. List different types of fatigue loading with examples.

b. Discuss the factors affectiilg fatigue life of a material.
c. What is fatigue? Hgl"i" S-N curve with a neat sketch.
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