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SECTION “A™

71 a) Enlist the types of b: arving secti T
0 ypes of bar of varying sections. Draw schematic diagrams of any two types

b) A copper bar shown below is subjected 1o a tensile load of 30 KN. Determine
elongation of the bar. if E = 100 GPa.
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Q2 a) Derive an expression for thermal stress o = (at - —) E where, o©.a.1.0.1and
!

E denotes stress. coefficient of linear expansion, increase of temperature, vield of
support, original length of body and modulus of elasticity of material.

b) A circular bar rigidity fixed at its both ends is 1.2 m long. It uniformly tapers from
100 mm at one end to 75 mm at the other. What is the maximum stress induced
the bar. when the temperature is raised through 25 K? Take E as 200 GPa and

a as 12 x 10° /K.

Q3 a) A steelrod 1.5 m long and 20 mm diameter is subjected to an axial pull of 100 KN\,
Find the change in length and diameter of the rod. if E=200 GPa and 1/m =0.32.

« ) > mk . gid , .
b) Establish the relation K =———= between modulus of rigidity and Youngs

3(m-2)
modulus of elasticity.
Q4 a) Asteelrod of 28 mm diameter is 2.5 m long. Find the maximum instantancous
stress and work done at maximum clongation, when an axial load of SOKN iy suddenly
applied 1o it. Also calculate the maximum dynamic force in the rod
Take E as 20 GPa.
)

(T' o H { © : P £
b) Derive an expression U = :7:7,/ for strain energy stored ina bod

-

y, when the load 15

gradually applied on it (P.T.0)
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A steel rod 5 m long and of 40 mm diameter is used as a colymy, Wit

fixed and the other [ree. Determine the cripping load by Iiyler's l'(),.m“l“ '] ey

UK
as 200 GPa. gt
b) What assumptions are made in the Euler's column theory?

QS5 a)

Q.6 a) A tie bar 100 mm x 10 mm is connected to another plate by fillet vyeyq.
below. Find the size of the weld, il'the permissible stress in the wel i ”;);;\Zﬂh(,
by
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b) Enlist types of welded joints.
Q.7 a) Describe the various types of riveted joints depending upon the ways in whigj
i) the members are connected ii) the rivets arc connected
b) Describe the different ways due to which a riveted joint may fail,
Q.8 a) A cantilever beam 120 mm wide and 150 mm deep is 1.8 m long. Determine the :

slope and deflection at the free end of the beam when it carries a point load of 20 |

kN at its free end. Take E for the cantilever as 200 GPa.

b) A simply supported beam of span 2.4 m is subjected to central point load of | k z
What is the maximum slope and deflection at the centre of the beam? Take F] for
the beam as 6x 10'° N-mm?.
Q9 a) Arectangular strut is 150 mm wide and 120 mm thick. It carries a load of 180
kN at an eccentricity of 10 mm in a plane bisecting the thickness. Find the
maximum and minimum intensities of stress in the section.

b) A steel wire of 3 mm diameter is to be wound around a circular component. If

the bending stress in the wire is limited to 80 MPa. Find the radius of the
component. Take E as 200 GPa,

Q.10 Two wires, one of stee] and the other of copper, arekof the same length and a%
subjected to the same tension, [f the diameter of the copper wire is 2 mm, find hé

diameter of the stee] wire, if they are elongated by the same amount. Take E

steel as 200 GPa and that for copper as 100 GPa.
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the following pairs, SECT!ON “B

]
l\wtc “A”
g s
? mE s
: . mE
) primary strain Xm s
v b) )
o
3) K g XV
. . )
9 yolumetric strain d) Sag ging
5 - ) Resis deflectio of
) gtrength criteria of beam design Linear strgip,
g)
; . e(l- g_)
g) Stiffness criteria  of m
design “am - h)  Resist beng;
- Ing and Shearing

gate True Of False.

1) While dt'atermmmg S.IOPC and deflection at a section inal
integration method is suitable for a single Joad # Gaeg e double

2) Chain riveted joint is a joint in which every rivet is in the midd]
iivets of the opposite row. iddle of the two

3) The efficiency of 2.1 riveted joint is the ratio of the strength of the joint, to the
srength of the unriveted plate.

4) The fillet weld should not be used for connecting parts whose fusion faces
makes an angle more than 60° and less than 120°.

5) Euler's formula cannot be used in the case of short columns.

6) The shear force at the cross section of a beam may be defined as the balanced

vertical forces to the right or left of the section.
7) Proof resilience 1s a term used for maximum strain energy, which can be stored

ina body.

8) Thermal stresses are ind

contract freely, with the rise Of fall of the tem

uced in a body when the body is allowed t0 expand or

perature.
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