ges.
+8 = 50, will be treated as malpractice.

2 your answers, compulsorily draw diagonal cross lines on the remaining blank pag

- Any revealing of identification, appeal 1o evaluator and /or equations written cg, 42
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Third Semester B.E. Degree Examination, June/July 2023
Mechanics of Materials

Time; 3 hrs. ' Max. Marks: 80

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
Derive an expression for the extension of a uniformly tapering rectangular bar when it is
subjected to an axial load P. (08 Marks)

Calculate the modulus of rigidity and bulk modulus of a cylindrical bar of diameter of 25mm
and length [.6m, if the longitudinal strain in a bar during a tension test is four times the
lateral strain. Find the change in volume, when the bar is subjected to a hydrostatic pressure
of 100N/mm’. Take E = 1 x 10°N/mm?, (08 Marks)

OR

A mild steel rod of 20mm diameter and 300mm long is enclosed centrally inside a hollow
copper tube of external diameter 30mm and internal diameter of 25mm. The ends of the tube
and rods are brazed together, and the composite bar is suszected to an axial pull of 40kN. If
E for steel and copper is 200GN/m*> and 100 GN/m respectively. Find the stresses
developed in the rod and tube. Also find the extension of the rod. _ (08 Marks)
A steel bar is L)Iaced between two copper bars each having the same.area and length as the
steel bar at 157C. At this stage , they are rigidly connected together at both the ends. When
the temperature is raised to 315°C, the length of the bars increase by 1.5mm. Determine the
original length and final stresses in the bars. Take Es=2.1 x 10° N/mm’ ;

Ec=1x10"N/mm* ; o,=0.000012 per °C ; o, =0.0000175 per °C. (08 Marks)

Module-2

Derive an expression for normal stress, shear stress and resultant stress on an oblique plane
inclined at an angle 0 with vertical axis (x-plane) in a biaxial stress system subjected to oy,

oy and 14y also find angle of obliquity ¢. (10 Marks)

Derive expressions for hoop stress and longitudinal stress for a thin cylinder subjected to

internal fluid pressure. (06 Marks)
OR

A point in a strained material in subjected to a tensile stress of S00N/mm? and 300N/mm? in
two mutually perpendicular planes and also these planes carries a shear stress of 100N/mm?.
Calculate the normal, tangential, resultant stresses (oo, 7o, 0;) on a plane making an angle of
30° with the vertical axis (x-plane). Also find principal stresses. (10 Marks)
A thin cylindrical shell 1.2m in diameter and 3m long has a metal wall thickness of 12mm. It
15 subjected to an internal pressure of 3.2MPa. Find the circumferential and longitudinal
stress in the wall. Also determine change in volume of the cylinder. Assume E = 210 GPA
and = 0.30. (06 Marks)
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Module-3
. For the beam shown in Fig. Q5. Draw shear force and bending moment diagram. Locate the
point of contraflexure if any.
\OWN\m 3OKN HOKN 26 KN 70

(16 Marks)
OR
6 a Derive a relationship between bending stress and radius of curvature. (08 Marks)
; : : d’y -
b. Derive the deflection equation, EIK{ =M. (08 Marks)
Module-4

7 a Determine the/diameter of a solid shaft which will transmit 300 KW at 250 rpm. The
maximum shear stress should not exceed 30N/mm? and twist should not be more than 1 in a
shaft length of 2m. Take modulus of rigidity = 1 x 10°N/mny’. (08 Marks)

b. The allowable shear stress in brass is 8ON/mm? and in steel 100N/mm’. Find the maximum
torque that can be applied in the stepped shaft shown in fig. Q7(b). Find also the total
rotation of free end with respect to the fixed end if Gins = 40 kN/mm’ and
Gateel = 80KN/mm’. (08 Marks)

Fig.Q7(b) A q2 /..Q[ﬂ ¢
; { Brags d,:j’o M @ Stee] d-60rmm { OC
: 4 h——‘i — _____ﬁ__*_____ b \.. l

: OR
8 a. Find an expression for crippling load for a column with one end fixed and other end free.
e (08 Marks)

b‘:’*\""sDetemﬂne the bp'ckliﬁg load for a strut of T — section , the flange width being 100mm,
overall depth 80mm and both flange and stem 10mm thick as shown in fig. Q&8(b). The strut
is 3m long\_\aﬁg’fis hinged at both-ends. E = 200GN/m”. (08 Marks)

4——-—-IW|
1

Fig.Q8(b)
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Module-5
Explain: i) Castigliano’s first theorem  ii) Castiglian
Write a note on : ¢
i) Maximum principal stress theory

ond theorem. (08 Marks)

il) Maximum shear stress theory. (08 Marks)
=y

A hollow circular shaft of 2m length hgsaagmextemal diameter of and a thickness of

10mm. If it is subjected to a torque of’ 10kN-m, determine the stram energy stored in the

shaft. Take G= 80Gpa. (04 Marks)

The plane state of stress at a pomt?s given o, = 70MPa ; Oy’ W%MPa Txy = -35MPa. If the
yielding stress in tension in 175MPa, check whether thereﬁls* faflure accordmg to

i) Maximum principal stres‘:s theory

if) Maximum shear stress theory \,
If the material is safe then find the factor of safety (12 Marks)

* K % K Xk
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