Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

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

USN ISME/MA34
Thlrd Semester B.E. Degree Examination, Dec. 2017/Jan @18
Mechanics of Materials :
Time: 3 hrs. \ . 'Max. Marks: 80
Note: Answer ‘arjy;‘F\I’VE full questions, choosing one full question from each module.
" “ Module-1 Ny

1 Define : L) PR
i) Hooke’s law iy Poisson’s ratio iii) Factor of safety
iv) Bulk modulus  ‘v) Modulus of elasticity. (05 Marks)
Draw and explain stress- \flavn dlagram of a mild steel speumen subjected to tension test.

(05 Marks)
A circular rod of 100mm dlahleter and 500mm length is subjected to a tensile load of
1000kN. Determine the 1) Moaulus of rigidity vu)__B,qlk modulus  iii) Change in volume.

Take Poisson’s ratio = 0.30 and E=200GPa. S (06 Marks)
~OR |

Define : [ N

i) Elasticity  ii) Plasticity  iii) Resilience’ iv) Toughness v) Stiffness. (05 Marks)

Derive a relation between modulus of elasticity and bulk modulus. (05 Marks)

A bar of brass 25mm diameter is enclbced in a steel tube of 50mm external diameter and
25mm internal diameter. The bar and the tube fastened at the ends and are 1.5m long. Find
the stresses in the two materials when the temperaturu raises from 30°C to 80°C.

Take : Egeel = 200 GPa . Epnes = 100GPa, 000
Ogteel = 11.6 % 107%/°C~; ; brass = 18.7 % 10 8o (06 Marks)
Module-2

Derive an expression for hormal stress, shear stress and resultant stress on an oblique plane
inclined at an angle 6 with vertical axis (x-plane) in a b1ax1al‘gtiess system subjected to oy,

oy and 1y also find angle of obliquity ¢. (10 Marks)

Derive expresslom for hoop stress and longitudinal stress for a thm cylmder subjected to

internal fluid plc“:ure Pt (06 Marks)
OR

A point iy a strained material in subjected to a tensile stress of 500N/mm’ and 300N/mm? in
two mutually perpendicular planes and also these planes carries a shear stress of 100N/mm?®.

Calculate the normal, tangential, resultant stresses (g, To, 6;) On a plane makmg an angle of
30° with the vertical axis (x-plane). Also find principal stresses. (10 Marks)

; .»:A thin cylindrical shell 1.2m in diameter and 3m long has a metal wall thickness of 12mm. It

is subjected to an internal pressure of 3.2MPa. Find the circumferential and longitudinal

“stress in the wall. Also determine change in volume of the cylinder. Assume E = 210 GPA

and p = 0.30. (06 Marks)

1 of2



15ME/MA34

5 (© For the beam shown in Fig. Q5. Draw shear force and bending moment diagrams. Locate the
point of contraflexure if any. " (16 Marks)
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OR

6 a. Derive the relatlohsmp between load shear force and bendm'r moment for UDL. (04 Marks)
b. List the assumptions.made in theory of pure bending. erte the bending equation with usual

notations with their muanlnos e (06 Marks)

c. Derive an expression remtmg, slope deflection and radlu% of curvature in a beam in terms of

E, I an M with usual notatlo'ls ) (06 Marks)
‘Module-4

: e T 68 T . .
7 a. State the assumption made in pure torsion and derive — = T = Ewnh usual meanings.

p
: (08 Marks)
b. A 1.5m long column has circular cross sect10n of 50mm diameter. One end of the column is
fixed in direction and position and the otber end is free. Taking the factor of safety as 3
calculate : :

1

i) Safe load according to Ran‘(me N formuia takmg c. = 560MPa and o =

1600
ii) Safe load according to Euiel s formula tak'ng E = 120GPa. (08 Marks)
OR a5
8 a. State the assumptions mddc wmle deriving Euler’s coiumn formula. Also derive Euler’s
expression of buckling load for column with both ends hinged. (08 Marks)

b. A solid circular shaft has to transmit a power of 1000 kW at 20rpm Find the diameter of
the shaft if the shear stress of the material must not exceed RON/mVn The maximum torque
is 1.25 times the mean torque. If this solid shaft is replaced by ho\llow one whose internal

diameter is 0.6 times its external diameter, find diameter of hollow shaft. (08 Marks)
N Module-5
9 a. Explain: i) Lustlgllano s first theorem i) Castigliano’s second theorent.” (08 Marks)
b. Write a no\c on': '
i) Maximum principal stress theory i) Maximum shear stress theory. SO0 (08 Marks)
4 OR

10 a. A, hollow 01rcular shaft of 2m length has an external diameter of 100mm and a tmukness of
Yomm. If it is subjected to a torque of 10kN-m, determine the strain energy stored in the
»lsyhaﬁv Take G= 80Gpa. (64 Marks)
b. - The plane state of stress at a point is given oy = 70MPa ; 6y = 140MPa ; 14y = -35MPa_ If the
yielding stress in tension in 175MPa, check whether there is failure according to
i) Maximum principal stress theory
ii) Maximum shear stress theory
If the material is safe then find the factor of safety. (12 Marks)
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