17CV/CT32

- - ,; Af Ih H emester B.E. Degree Examlnatlon, Jan./Feb. 2021

e

&
Bang mO“
\

’qa\

Strength of Materlals

M/ax. Marks: 100

Note: Answer any FIVE full questtons, choosmg ONE full questwn from each module.

50, will be treated as malpractice.

Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2

Module—l
Define: (1) Young’s modulus/ (11) Bulk modulus  (ii1) P01sson s ratio. Derive a relationship
between them. (10 Marks)

Two solid cylindrical rods are connected and loaded.as shown in Fig.Q1(b). Determine:
(1) Total deformation (ii) Deformation at point B. Eg =200 GPa, E, = 100 GPa.
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Fig.Q1(b) : (10 Marks)

OR
A compound bar made of steel plate 60 mm wide and 10 mm thick to.which a copper plate
60 mm wide and 5 mm thick are rigidly connected to each other. The length of the bar is
0.7 m. If the temperature is raised by 80°C Determine the stress in each metal and the
change in length.

Es =200 GPa, as=12x10%°C; Eau= 100 GPa, 0w = 17'% 10'6/°c (12 Marks)

Derive an expression for extension of the bar due to its self weight only having area ‘A’ and

length L suspended from its top, R (04 Marks)

Write anote on thermal stresses. ) (04 Marks)
Module-2 *

Ata certaln point in a strained material the stress condition shown in Fig.Q3(a) exists. Find:
(i) The normal and shear stress on the inclined plane AB

(i) Principal stresses.and principal planes

(1i1) Maximum shear stresses and their planes
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: Fig. Q3(a) (12 Marks)
b. Derive an expressions for volumetric strain in case of a thin cylindrical shell of diameter ‘d’
subjected to.interal pressure ‘p’. ‘ (05 Marks)
Define: (1) Principal stresses (i1) Principal planes (03 Marks)
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OR r
A cylindrical shell is 3m long 1m internal diameter and-is subjected to an internal pressure
of 1 N/mm’ If thickness of the shell is 12mm; find the circumferential stress and
longitudinal stress. Also find maximum shear stress and the changes in the dimensions of the
shell. Take E = 200 kN/mm? and u=03. . © ~ (10 Marks)
A thick metallic cylindrical shell of 150.mm, internal diameter is required to withstand an
internal pressure of 8 MPa. Find the necessary thickness of cylinder, if permissible stress of
the section is 20 MPa. (10 Marks)

Module— {
Derive relation between shear force bending moment and load (06 Marks)
Calculate SF and BM at sahent points and draw SFD and BMD for the beam shown in

Fig.Q5(b). o
)
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OR ;
Define: (i) Bending moment «- (ii) Shear force
Draw SFD and BMD for beam shown in Fig.Q6(b)."
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Fig.Q6(b) (06 Marks)
Draw SFD and BMD for sunply supported beam of length L with point load ‘P’ placed at a
distance ‘a’ from right support and ‘b’ from left support. (10 Marks)
| Module-4

- Define: (i) Torsional strength (i1) Torsional stiffness  (iii) Torsional rigidity (06 Marks)

A shaft transmits 300 KW power at 120 rpm. Determine:

(i) The necessary diameter of solid circular shaft.

(i) The necessary outer diameter of hollow circular section such that the inner diameter
being 2/3 of the outer drameter Take allowable shear stress as 70 N/mm®. (14 Marks)

” OR
Write short notes on any. four:
Maximum principal stress theory
Maximum shear stress theory
Maximum principal strain theory
Maximum strain energy theory
Maximum shear strain energy theory (20 Marks)
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Module-5 :

9 a. Show that for a rectangular cross section max1mum shear stress is 1.5 times average shear
stress. 4 4 (06 Marks)

b. A simply supported beam of span 6 m has a cross sectlon as shown in Fig.Q9(b). It carries 2
point loads each of 30 kN at a distance of 2m from each support. Calculate the bending

stress and shear stress for maximum values of bending moment and shear force respectively.

Draw neat diagram of bending stress and shear stress distribution across.the cross section.
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10 a. Derive an expression- for Euler’s buckhng Ioad for long column with one end fiXed: and. Q}hé{
end free. (08 Marks)

b. The cross section of a column is a hollow rectangular section with its external dimensions

200 mm x 150 mm. The internal dimension are 150 x 100 mm. The column is 5m long and

fixed .at both ends. If E = 120 GPa, calculate the critical load using Euler’s formula.
Compare the above load with the value obtained from, Rankine’s formula. The permissible
compressive stress is 500 N/mm The Rankine’s constant is 1/6000. -« (12 Marks)

,\

* %k %k %k %

3of3






