/S

. Sr. No. 013404
; May 2024
B.Tech (ME/ME(HINDI)) 4th Sem., May 2024

Strength of Materials -1l (PCC- “ME-404-21)/ HTHHY BT A6 1l (PCC-ME-404-21)
Time: 3 Hours ' Max. Marks:75

HY: 3 b ; siftrean, siw:7s

Instructions: 1 Iti is compulsory to answer all the quesnons (1.5 marks each) o Part -A in short.
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2. Answer any four questions from Part -B in detail
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3. Different sub-parts of a question are to he attempted a {acent to each other.
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PART -A/ yrry
Q1 (a) Define Octahedral planes and stresses. : : : (1.5)
(®) 1f the displacement field is givén by Uy = kxy, Uy = kxy, U, = 2k(x + y)z where k is (1.5)

a constant small enough to ensure applicability of the small deformation theory,

write down the strain matrix.
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mmwmmm%mmmm% SIRSGIGH
Ay ford

() Write down theories of féilures. (1.5)
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(d) Define the resilience and proof resilience. 1.5
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(e) Differentiate between columns and strut. : (1.5)
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(f) Write down the assumptions made in Euler’s Theory. _ {1.5)
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(g) Define the equxvalent bending moment and equivalent torque for a beam subjected {1.5)

to combined bending moment and torque.
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(h) Write down the Rankine formula. ’ L (1.5)
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Define the disc of uniform strength. : : (1.5%
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Write the expression for the position of neutral axis for rectangular curved beam. (1.5)
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For the given state of stress, determine the principal stresses and their directions. (15)
Also, check on the invariances. : '
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A vertical round steel rod 1.82 metre long is securely held at its upper end. A (15)
weight can slide freely on the rod and its fall is arrested by a stop provided at the
lower end of the rod. When the weight falls from a height of 30 mm above the stop
the maximum stress reached in the rod is estimated to be 157 N/mm?. Determine the
stress in the rod if the load had been applied gradually and also the minimum stress

if the load had fallen from a height of 47.5 mm. Take E = 2.1 x 105 N/mm”.
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Q4 (a)

(b)

Q5 (a)
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Define and explain the following theories of failure : (i) Maximum principal stress (5)
theory. (i) Maximum principal strain theory.
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Determine the diameter of a bolt which is subjected to an axial pull of 9 kN together (10)
with a transverse shear force of 4.5 kN using :

(i) Maximum principal stress theory, and (ii) Maximum principal strain theory.
Given the elastic limit in tension = 225 N/mm?, factor of safety = 3 and Poisson’s

ratio = 0.3. ' :
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What ‘is equivalent .length of a coluinn? State the values of effective length for (5)
. :
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various column end conditions.

(b)
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Derive an equation for Euler’s load for a long column assuming both the column (10)

ends to be fixed. _ :
U e Pl & AU geR & 4R & e o gefieor v &3, 98 Ara §U P
ﬁan%aﬁfﬁ&f@n%m | o

Determine : (i) location of neutral axis; (ij:maximum and minimum stress, and (ii) (15)

ratio of maximum and minimum stress, when a curved beam of rectangular cross-
section of width 20 mm ‘and"of .depth 40 mm is subjected to pure bending of
moment + 600 Nm. The beam is ctrvédiin a plane parallel to depth. The mean
radius of curvature is 50 mm. Also plotéhe variation of the stresses across the
section. :
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Prove that the circumferential stress in a rotating disc with a pin hole at the centre is (15)

two times the maximum circumferential stress in a rotating solid disc. -
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