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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.

" (25 Marks),

"Define Poisson’s ratio. 2] °
Define Point of Contraflexure. [2]
Draw the shear stress distribution across a triangular section ‘Base =B and Height = H
and indicate the location of maximum shear stress if the section is subjected to flexural
shear force ‘F’. [2]

-~ d) ~ Whatisa conjugate beam? [B] =
- ¢)  Define prmmpalsttessas Aoy 4 fog 1 e A0 =

< f) /Explain-the différent'types'of strésses‘afid-strains.”  * "t £ BT et

g)  Derive the relationship between shear force and bending moment. [3]
h)  Explain the assumptions made in the theory of simple bending. [3]
i)  State Mohr’s theorems. ]
i)  Draw the Mohr’s Circle of stress if an element is subjected to only shear stress of

10 MPa.._ e ER e,

2.a)  Derive the relation between the various elastic constants.
b) A stepped bar is subjected to axial forces as shown in Figure 1. Determine the safe value
of P, if normal stresses in steel, brass and copper are limited to 180 MPa, 100 MPa and

120 MPa respectively. Also find the corresponding elongation of the bar. [4+6]
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Figure: 1
OR
Wt Derive an expression for the strain energy stored in a bar (L, A and E) subjected to an

jal:force ‘P’. i =W A% ;

- b) /A composite bar Gonsists.iof a steel rod_J:8 m long and_25 mm diaméter.encased inta-. .4

copper tube of 25 mm internal diameter and 32 mm external diameter. A weight of 10 kN

is dropped from a height of 1.0 m on to a collar fixed at the bottom end of the composite

bar. Calculate the maximum instantaneous stresses induced in the two components.
Assume E = 200 GN/m? for steel and 100 GN/m? for copper. . [5+5]




4, Draw the shear force and bending moment diagrams of a beam supported and loaded as

(10}

shown in Figure 2.
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Figure: 2
OR
51 A simply supported beam is subjected to the loading as shown in Figure 3. Draw the
shear force and bending moment diagrams. [10]
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Figure: 3

; : shown in Figuré_4,of a simply.
“supported beam'if the permissible stresées 75 N/im? ‘in ‘c6mpression and 125 N/rm” in
tension are reached simultaneously. Also find the moment of resistance of the section.
The total depth of the section is 150 mm. [10]
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Figure: 4
" ‘ ‘ OR ......
. A-steel beam of total depth 300 mym-has a cross-section:as shown i/ Figure 5; is subjected

‘1o o shieat forcé of 300-KN. Draw the ‘shcar stréss distribution across the depth ‘of the
section. Also determine ratio of maximum shear stress to the mean shear stress.  [10]
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A cantilever beam of span 2.4 m is subjected to the loading as shown in Figure 6, find the

deflection and slope under the concentrated loads. [10]
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Fi gu ré: 6
OR

Using conjugate beam method, determine the deflection at the mid-span and slopes at the
supports of a beam due to the action of a concentrated load at its mid-span as shown in
Figure 7. P 5. n e g W ! [10]
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Figure: 7

stresses, (b) the magnitude and plane of maximum shear stress and (c) the stresses acting
on a plane making 60° in clockwise direction with respect to x-axis. [10]
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The é'__tate"_pf stres'év-;it a point in aieaded member 1 shownm Figqf%-r-g? Ei__;:sing the M@hr’s

circle “of ‘Stresses, deterniine (a)the plang of action and-the magnitude of the principal




