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B. Tech. EXAMINATION, Dee. 2013
[1TIrd Semester B-Scheme (Main Only)]
MEAER
STRENGTH OF MATERIALS-T
ME-203-B

¢ 3 Hours Maximum Marks :75

ore answering the Question Paper candidatcs should
ure that they have been supplicd the correct and
iplete Question Paper. No complaints in this regard,
‘be enlertained afler the examination.

Missing data and unit should be suitably
assumed employing your subject knowledge
and experience as student engineer.

Attempt. five problems selecting at least one

Jrom each unit
UNIT-1

() Draw stress strain diagram for a typical mild
stecl depicting the various strength parameters

®ro.



[image: image2.jpg]such as proportional limil, yield strength etc on
the curve,

) Explain the following concepts:
(@) Elastic inclastic and plastic deformations
(6) Proof strength

i) A rod consists of three bars made of same
materials with Modulus of clasicity equal 1o
2410 N/, The diameters of the bars arc 20
mm. 40 mm and 30 mm respectively. The rod

is fixed at one cnd and is loaded as shown in
figure below.

(2) Calculate the stress in cach bar.

(b) Determinc the clongation of the rod.
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[image: image3.jpg]‘1. In a 2-D loaded material the state of stress at a

point is as under:
6= SOMP3; G, = 20MPx; T,y = 15 MPa.

@) Draw the swess clement showing the
coordinate system and express the state of

stress in matrix form.
(i) Draw Mohr' circle.

(i) Determine principal stresses and the valuc of
‘maximum shear stress specifying the locations
of their respective plancs.
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UNIT-T1

3. () Considering a beam element of length Ax and
showing the sign convention adopted for load,
shear force and bending moment, derive
relations among the shear force, bending

moment and load.

32 3 [PTO.




[image: image4.jpg](i) Derive expressions for shear force and bending
moment diagrams and draw them for &
uniformly loaded (load itensity @) simply
supported bearm of length ..
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4. From first principle derive requisitc expressions for
the bending moment and deflection of a beam of
Iength L., fexural rigidity E1 and fixed at both ends
for uniformly distributed transverse load w over the
entire length. 15

UNIT-1LL

5. () Adopting a cylindrical coondinate system
-0z, depict with the help of a disgram
Jorque T acting on a circular shaft of uniform

cross section.

(i) Derive the torsion stress formula from finst
‘principle clearly stating the assumptions made
i arriving at the formula. Show that the shear
stress show produced is Ter
34(10:2)15
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(@)

Explain the concept of stability of static
equilibrium with illustration.

Derive the formala for Euler's eriical stress in
terms of slendemess ratio for a columa with
pin - pin end conditions and critically examine
the validity of the formula.
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UNITIV

Derive the hending stress formula clearly.
stating the assumptions employed therein.

Consider a beam of l-section with
dimensions of your convenience loaded with a
bending moment M. Adopting a sign
convention and a coordinate system, locate the
position of the neutral axis and determine
scction moment of inertia.

8+7=15
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[image: image6.jpg]B @) Showing proper sign convention and using
bending formula, establish relation. between
deflection and bnding moment.

) Determine expression for the deflection of
simply supported beam of length L with a
point load W at ts mid point

S5+10-15
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