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Third Semester B.E. Degree Ex@!}ﬁ%on, June/July 2018
Mechanics of terials
Time: 3 hrs. /”’"\\\1\@ Max. Marks:100

Note: Answer FIVEYull questions, selecting
at least Wuestions Jfrom each part.
W
©5 PART — A
1 a. Draw stress-strain dlagra?, é}&@ mild steel subjected to tension and indicate salient points

on the diagram. o\ (06 Marks)

b. Define : (i) Nominal; \}S}}\\} (ii) True stress (iii) Hook’s law. (04 Marks)

c. A member is subé@t@\\t;é}} 0 point loads as shown in Fig. QI (c). Calculate P, necessary for

equilibrium. Take EY=2.05x10° N/mn’. (10 Marks)
(:';‘/A < 2 < D

50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal £ros

, appeal to evaluator and /or eqié

2. Any revealing of identification
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; B ¢ Define : (i) Poisson’s ratio (i) Modulus of rigidity (iii) Bulk modu!psiﬁngf .

aé\‘f\}\ (iv) Volumetric strain. N {7% (04 Marks)
’\'\5“ 2 b. Establish the relationship between modulus of elasticity and Bulk moguiﬁ%\in/case of'a cube

subjected to three mutually perpendicular like compressive stresses(g\f,_\%\ual intensity ‘P’.
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c. A composite bar is rigidly fitted at the supports A and B as spg%}}ﬁ\Fig. Q2 (¢).

(06 Marks)
Determine

the reactions at supports when temperature rises by G} Take E, = 70 GN/m’
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Eg =200 GN/m?, a, =11x10°/°C, o, =12x10™/ g&?:}
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(i) The magnitude of principgl‘fét\@ es.

(iii) The magnitude of the

(ii) The direction of princ\k% é\ﬁj&‘s’ses and

Indicate all the planes-by a:
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mum shear stress and its direction.
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(10 Marks)

a. The state of stress at a point in a@ﬂ‘ﬁ’féd material is as shown in Fig. Q3 (a). Determine :

(10 Marks)
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b. The direct stresses at a point in a strained material are 1 (&Pﬁ‘lmz and 60 N/mm” as shown
in Fig. Q3 (b). Determine stress on the inclined plane (A\Q\ N (10 Marks)
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\ /g\}) Fig. Q3 (b)
4 a. Define strain energy and:f{l;s"llience. (02 Marks)
b. Two bars, each of | \éfand of different materials are each subjected to the same tensile

NS . D
force P. The first i;%}ﬁ s a uniform diameter ‘D’ and the second bar has a diameter of —2— for
R 7

L&,

a length ——g\@\d% diameter D for the remaining length. Compare the strain energies of the
S\ E, _4
two 6%&' (i) =L =— and (i) E,=E, (08 Marks) 5,
E, 7 NS

g, A\(Zt}}in cylindrical shell 2 m long has 200 mm diameter and thickness of metal 10 mm._k fsl/‘
QX ¥illed completely with a fluid at atmospheric pressure. If an additional fluid of 25000 j s
A Q\z\}\) pumped in, find the pressure developed. Find also the changes in diameter and le % ake

AL
/;;f*-m\ = E=2x10° N/mm? and p = 0.3. 5\\\%6\ Marks)
&7 PART - B P
N 75 a. With neat sketches explain: (i) Types of beams. (i)  Types of{éﬁ@
(iii) Types of supports. \\{\\; " (06 Marks)
b. The simply supported beam shown in Fig. Q5 (b), carries two @S‘\:éntrated loads and a
uniformly distributed load. Draw shear force diagram and bendi&;_; ent diagram.
'\) @\&J (14 Marks)
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6 a. State the assumptions made in simple of bending. (04 Marks)
b. A circular pipe of external diamgter,70 mm and thickness 8 mm is used as a simply
supported beam over an effectié@gn of 2.5 m. Find the maximum concentrated load that
can be applied at the centre of] e span if permissible stress in tube is 150 N/mm?. (08 Marks)
¢. A wooden section 300mm P}m has a central bore of 100 mm diameter as shown in Fig.

Q6 (). If it is used as a bg to resist a shear force of 10 kN, find the shearing stress at

crown of the bore ang"}ﬁt;)né tral axis. (08 Marks)
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