50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Th _“rd Semester B.E. Degree Examination, July/August 2022
Mechanics of Materials

Time: 3 hrs. “Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question f}om each module.

Module-1 |

Derive an expression for the extension of a tapering bar whose diameter d, at one end tapers
linearly to a diameter d; at the other end in a length L, under an axial pull P and the elastic
modulus of its material is E. (10 Marks)
A round bar with stepped portion is subjected to the forces as shown in Fig.Ql(b).
Determine the magnitude of force P, such that net deformation in the bar does not exceed
1 mm. E for steel is 200 GPa and that of aluminium is 70 GPa. Big end diameter and small
end diameter of the tapering bar are 40 mmand 12.5 mm respectively.

4P - —> 3F
Tl ekl

l‘q" i
L 600:':: " %O‘A‘mm \L‘J/oo mmjl

Fig.Q1(b) Ay (10 Marks)
~ OR
Explain volumetnc strain and obtaln the expression for volumetric strain for a circular bar.
(10 Marks)
Establish a relatlonshlp between the modulus of elastlc:lty and modulus of rigidity and also
define modulus of elasticity aggi modulus of rigidity. (10 Marks)
Module-2

Derlve an equation for normal and shear stresses on an inclined plane in a member subjected

to general two dimensional stress system.’ (12 Marks)
A short cast iron pillar of 625 mm’ cross-section carries an axial compressive load of

100 kN. Calculate normal and shear stress on a plane inclined at 30° to the axis of the pillar
as shown in Fig.Q3(b).

ol BNy
30
Fig.Q3(b) (08 Marks)
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OR ‘
At a certain point in a strained material the stress condition shown in Fig.Q4 exists. Find:
(i) Normal and shear stress on the inclined plane AB
(ii) Principal stresses and principal planes ;
(iii) Maximum shear stresses and their planes
2
l’o ,J/mmpé___..._——-.._—

2o o Jmer= ; ‘ y 30 dfmm
T h ..._‘ Ho N }mm
5 v 1o N/mmy :
Fig.Q4 ' (20 Marks)
: Module-3
Define: (i) Shear force (i) Bending moment (04 Marks)
Derive an expression to establish a relationship between the intensity of load W, shear force
F and bending moment M in the beam. ‘ (08 Marks)
Explain types of beams, loads and support. ‘ (08 Marks)
Draw the SFD and BMD of the simply supported beam loaded as shown in Fig.Q6.
' kal 0 gk
o
ey, A c o E F .
dm “"\.ml 4 m lafm l Im
. Fig.Q6 (20 Marks)
Module-4

Derive an expression for the bending stress and radius of curvature for a straight beam
‘subjected to pure bending. Also state the assumptions made in the theory of simple bending.
{ e (12 Marks)
‘The cross-section of a beam is shown in Fig.Q7(b). If permissible stress is 150 N/mm’, find
its moment of resistance.

. odog M
|
10
()
N A o
- = (o]
—3 % k— X
Y” l ¥
Fig.Q7(b) (08 Marks)
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OR e,
§ a. Derive an expression for relation between slope, deflection and radius of curvature.

. (10 Marks)
b. Find the slope and deflection at the free end of the cantilever shown in Fig.Q8(b).

E = 200 kKN/mm?, 1 = 40 x 10° mm". e
oy, Lok loka
}_,krl}m -

4 &
A7 1
A ofm e | ™
/| ‘ ;
Fig.Q8(b) (10 Marks)
i Module-5 ‘
9 a. Using the standard notations, derive the expressiori for torsional equation. Also state its

assumptions. . "y (12 Marks)
b. Determine the diameter of the solid shaft which will transmit 440 KW at 280 rpm, if
maximum torsional shear stress is to be limited to 40 N/mm?. Assume G = 84 KN/mm”.

; (08 Marks)

: OR N ,
10 a. Derive an expression for crippling load in a column when both of its ends are hinged or
pinned. Also state its assumptions. iy, Y (12 Marks)
b. Find the Euler’s crippling load for a hollow cylindrical steel column of 40 mm external
diameter and 4 mm thick. The length of the column is 2.5 m and is hinged at both ends. Also

compute the Rankine’s crippling load using constants 335 MPa and 1/7500. Take
E = 205 GPa. ‘ ‘« s (08 Marks)

% k% ok ¥
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