ompulsorily draw diagonal cross lines on the remaining blank pages.

appeal to evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers, ¢

50, will be treated as malpractice.

2. Any revealing of identification,
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Al echanics of Materlals

Max. Marks: 100

Module 1
Explain stress-strain diagram for mild steel with salient features (08 Marks)
Define Poisson’s ratio and Young s modulus. ’ (02 Marks)

A steel specimen of 12.5mm diameter and 150mm gauge length is subjected to tensile test. It
is observed that load at yield point is 43kN and maximum load is 60kN. A load of 16.4kN is
required to cause an elastic extension of 0.1mm. Final length of specimen is 190mm and the
diameter of neck after the fracture is 8mm. Determine:

1) Yield stress

if)  Young’s modulus

ii1)  Ultimate stress

iv)  Percentage increase in length

v)  Percentage reduction in area. (10 Marks)
OR
Derive an expression for the elongatlon of uniformly tapermg circular bar subjected to axial
load P. (10 Marks)
A brass bar having cross- sectlonal area 300mm’ is subjected to axxarl forces as shown in
Fig.Q.2(b). Find the total elongation of the bar E 84 GPa. (10 Marks)
Sokn
. “ 8ol ok o K loku
Fig.Q.2(b)
Soomm | ;:m]H-oo mm Jooomm [
S 7
Module-2 W
Derive an' expression for estabhshmg the relationship between Young’s modulus (E),
Rigidity Modulus (G), and Bulk modulus (K). = (08 Marks)
Define principal stresses and principal planes. (02 Marks)

At a certain point in a strained material. the values of normal stresses across two planes at
rlght angles to each other are 80MPa and 32MPa; both tensile and there is a shear stress of

32MPa CW on the plane carrying 80MPa stresses across the planes as shown in Fig.Q.3(c).
Determine:

1) Maximum and minimum normal stresses and locate their planes
i)  Maximum shear stress and specify its plane
iil)  Normal stress on maxnnum shear stress plane. (10 Marks)
i AN 32 M{’O«
32mp 2|

Fig.‘Q.3(C) 30%4 {—-} Bompa

l 32mpe

32mfn
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OR
Derive an expression for circumferential and longltudlnal stress of a thin cylinder subjected
to mternal pressure. Py (10 Marks)
with a fluid, at the atmospheric pressure. If an additional 25000mm fluid is pumped in, find
the longitudinal stress and circumferential stress developed also determine the changes in

diameter and length if E = 2 x 10° N/mm? and Poisson’s ratio as 0.3. (10 Marks)
Module—3
Define shear force and Bending moment. gy, (02 Marks)
Derive an expression for estabhshmg reiatlonshlp between shear force bending moment and
rate of loading. (08 Marks)
Draw shear force and Bendmg ‘Moment Diagram for the cantilever beam shown in
Fig.Q.5(c). (10 Marks)
206N 30 kN
% |  TokN|m l
A 4 : E
g "“3m B 2m C. 2m D 2m
Fig.Q.5(c)
"OR
A snnply supported beam AB of span 6m is loaded as. shown in the Fig.Q.6(a) draw the
shear force diagram and Bending Moment Diagram. § (10 Marks)
_ L-OKN|m
1 BOKN
kD . 8
€ | Spo — 1*Sm aT
Define beam. Classify and explain various types of beams. (10 Marks)
Module-4
Prove that % = % = fE{ w1th usual notatlons (10 Marks)

../ The cross-section of a beam is as shown in Flg Q.7(b). If permissible stress is 150N/mm?

find its moment of resistance. Compare it with equivalent section of the same area for a
square section. (10 Marks)

o ?»Gomm‘}&

Fig.Q7(b)
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OR

2

Derive an expression Elg—l2 M, with usual notatlons Ty * (10 Marks)
N {

A beam of length Sm and of uniform rectangular sectlon is 31mp1y supported at its ends. It

carries a uniformly distributed load of 9kN/m run over the entire length. Calculate the width

and depth of the beam if permissible bendlng stress is 7N/mm® and central deflection is not

to exceed lcm. Take E = 1 x 10* N/mm’. (10 Marks)
Module-5

Derive torsional equation with usual notations. State the assumptions made in the theory of

pure torsion. ’ (10 Marks)

A solid shaft is to transmit 192kW at 450rpm taking the allowable shear stress for the shaft
material as 70MPa. Find the diameter of the solid shaft. What percentage of saving in weight
would be obtained, if this shaft were to be replaced by a hollow shaft, whose internal
diameter is 0.8 times its external diameter, the length, material, power to be transmitted and
speed are equal in both cases. Torsional strength of both solid and hollow shafts should be

equal. 5 ’ (10 Marks)
; OR

Derive an expression for Euler’s buckling load for column with both ends hinged and state

the assumptions made in the same. (10 Marks)

A hollow CI circular section column is 7.5m long and is pinned at its both ends. The inner
diameter of the column is 160mm and the thickness of wall is 20mm. Find the safeload by
Rankine’s formula, using a factor of safety of 5. Also find the slenderness ratio and ratio of

Euler’s and Rankine’s critical loads for cast‘:rlron' take o, :SS,QN/ mm?, OL=T—6—1(B,
E =8 x 10* N/mm?. &N iy, (10 Marks)

* ok k kk
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