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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 questlon cames 10 mar ks and may have & b C 28 sub quesilens 3

PART A

, (25 Marks)
1,2 Define elasticity and plasticity. 2]
What is beam of uniform strength? [3]
¢)  Define point of Contra-flexure. [2]

4. Draw the SF r'loadcd with a clockwise couple, of ‘M’ aj__,the i

free end. : : ; . : :
/ej/ Sketeh the shear stress vaua’uon ‘across the depth of the beam of circular cross-—..._m,,f
section. [2]
What is the flexure formula? Explain the terms in it. [3]
What is the differential equation of deflected curve of a beam? [2]

/h/ A Simply supported beam subjected to a clockwise couple at the centre. Sketch the
elilstxc curve. ' 3]
- Egplain, 'due to crradua loading. [2} o

1810

i (50 Marks)
A load of 2 MN is applied on a short column 500 mm x 500 mm. The column is
reinforced with four steel bars of 10 mm dia, one in each corner, Find the stresses in
s ~{he eoncrete and steel bars. Take E; for steel as 2 1 ¥ ] O5 N/mm and for concrete s,

d'is 2 m -Iong atra tempel ature of lOO C. Fmd thie- expanswn Of the rod When the:"'-----'-"'s

“te fierature is raised to 80° C. If this expansion 1s prevented, find the stresses induced

- inthe mateualuofthe rod. Take E=1 x 10> MN/m”and o= 12 x 107 iPe [5+5]

OR

steel bolt of diameter 10 mm passes through a brass tube of internal diameter
iignd external diameter 25 mm, The bolt is.tightened by a nut so,._that the len0th 2

,e is xeduced by.1.5 mm, If the tempe1 ature of-the assembl _
estinfate the axial ‘stresses in the bolt.and the tube bef@re and aftel heatmo Material-._.-

properties for steel and brass are: Eg = 2 X 10° N/mm ag = 1.2 % 10°/°C and

Ep=1x 10° N/mm? op=1.9 x 10°%/°C. [10]
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4. An overhanging beam is shown in FIUUI‘C 1. Draw the Shear Force and Bending
[10]

Moment diagrams.

’ ¥ .
Figure: 1
OR

A beam 6m long is simply supported at the ends and carries a uniformly distributed
load of 15 k N/m and three concentrated loads of 10 k N, 20k N and 30 k N acting

__“_'_respectwely at the left quarter pomt, centre pomt and right quarter point. Dr; aw the
[ ; i cimine the 1 ximum bending’..

A 120 mm x 50 mm I-section is subjected to a shearing force of 10 kN. Calculate the

shear stress at the neutral axis and at the top of the web. Given I = 220x10* mm

Area = 9.4x10* mm?, web thickness = 3.5 mm and flange thickness = 5.5 mm. [10]
OR

7. A Tesection b€am With 100 fiifi: ><_“_15 mm flaiige-dnd 150 ¥

su‘BJéctcd to a-shear ‘fo1 rce of 12‘kN at a sectlon Draw the vanat)o

across the depth of the beam and Gbtain the value 6f maximum shéar stress of the ™
section. [10]

/ A beam ABC of length 9 m is simply supported. The beam carries a point load of
12 kN at nght end and also cames a udl of 4 kKN/m over a length of 3m as shown in

=2 ]Q_‘MN/ 2

“T5 mm web™i
n of shear stre

9. A cantilever of uniform cross-section of length I carries two point loads, W at the free
end and 2W at a distance ‘x’ from the free end. Find the maximum deﬂectxon due to.

this loading.

(10]

what is the maximum shearmg;ﬂgs\s at that pomt.
o OR

If the principal stresses at a point in an elastic material are 2f tensile, 1 5ftensile and f
compressive, calculate the value of ‘f at failure according to the maximum principal
stram theoxy The elastxc 11m1t in 51mple tensxon is 710 N/mm? and Ponsson s ratio is

[10]
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