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Strength of Mat/,er!als

S
@

Time: 3 hrs. 0N, Max. Marks: 100
Note: 1. Answer any FIVE full questions, chodsmb ‘ONE Jull question from each module.
2. M : Marks , L: Bloom’s level , C: Co«rse outcomes. Ve, /,_.
Moddle= 1 o ¢ M| L| C
Q.1 | a. | Define the following : S 7S AL 06 | L1 | CO1
i) Stress AN\Y% ' &)
ii) Poisson’s Ratio ¢ ) h o
iii) Volumetric strain e V & Vo, )
iv) Bulk Modulus RS /Sy
b. | Derive the relation between modulus of rigidity and Young’s modulus of | 06 | L3 | CO1
elasticity. Caf é
c. | Calculate the moplu]us ‘of rigidity and bulk n{odulus of a cylindrical bar of | 08 | L3 | CO1
diameter 25 mm and of length 1.2 m, if th/e »l/ongltudlnal stream in the bar
during a tensile'test is four times the lateral ${rain. Also find the change in
volume wher} the bar is subjected to h)/drostatlc pressure of 120 N/mm®
Take E£12'% 10° MPa. AL S
= A-\OJ(' / N4
Q.2 | a. | Derive an expression for the deformation of a rec(tangular tapering bar of | 06 | L3 | CO1
uniform thickness subjected4o an uniaxial load ‘P2,*") /Ay
b. | Draw stress — strain dlagram for structural steel subjected to axial enslle 06 | L2 | CO1
force and explain the salient/j /points. < e © &
¢. | A concrete column with’square section withyside 250 mm is re{ 1forced with | 08 | L3 | CO1
Four steel bars of/15 mm diameter (ea,ch) Determine the streﬁses induced
in concrete and steel bars, when t} e column is subjected to a load of
300 KN. Take Estee] 200 GPa and Eeoperete = 14 GPa. .
A Module — 2 AL
Q.3 | a. | Define ,1) Sheal Force ii) Bending-Moment iii) Poitit,of contraflexture 06 | L1 | CO2
b. | Derive’ the relation betweén 1hte of loadmg, shea1 force and bending | 06 | L3 | CO2
moment. ;\v’ A
(A lraw the shear force dlagram and bendlng moment diagram for a simply | 08 | L4 | CO2

‘\

Supported beam sub_]ected to the loads as shown in fig. Q.3 (c)
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Q4 With help of neat sketches, explain different types of beams and different | 06 | L2 | CO2
types of loadings. P
Draw shear force and bending moment d1agrams gor a cantilever beam | 06 | L3 | CO2
subjected to uniformly distributed load of mtens]ty WKN/m on its entire
length. R ,
[\ @ /\ )
4 S
Draw the shear force and bending moment diagrams for a cantllever 08 | L4 | CO2
subjected to Forces as shown in fig. Q/§1 (c) é
e R4 L
lokn . Bokn 2 0KN
4y p ¢
) Fig. Q4 (o) ¥
AT Module = 3
Q.5 Deﬁne/l) neutral axis ii) Section Modules iii) Moment ofA‘eSJStance 06 | L1 | CO3
\ / \l'z«'(
Derive the simple bendmg/ equatlon in the form’ \M f_E W1th/u/ sual 06 | L3 | CO3
& /\\ A7y R AV
3 ‘\ » \ W 7
notations. z\/ v 5, A~ © > )
A beam is simply supported and carries a unlformly d1str1buted load of 40| 08 | L3 | CO3
kN/m over the en}re span. The section of the beam is rectaﬁgular having
depth as 500 mm; If the maximum stress frothe material of the beam is 120
N/ mm?® and moment of inertia of the seeuon is 7x10° mm fild the span of
the beam. & Q2 A
LS r ¢ OR 458
Q.6 List the asshmptnons made i 1? theLtheory of pure t01s1on 06| L1 | CO3
Wlth usual notations de11ve fhe torsion equat10ﬁ L. 06| L3 | CO3
AL / Q257 I"BRA{EL
o ® A solid shaft 1otat1(ng at 500 rpm transmits 30 kw. Maximum torque is 20% | 08 | L3 | CO3
more than the mean;torque. Mater 1al/of shaft has the allowable shear stress
65 MP, and modules of rigidity 8 GP Angle of twist in the shaft should
not exceed 1%,in* "meter length. Determme the diameter of shaft.
% &
4 Module — 4
Q.7 Define i) slope ii) defléction iii) Elastic curve 06 | L1 | CO4
d%y 06 | L3 | CO4
Derive the deflectlon equat1on EIE— =
X
Derive express10ns f01 maximum slope and deflection in a simply | 08 | L3 | CO4

supported beam subjected to point load ‘w’ at mid point.
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Q.8

Define i) slenderness ratio  ii) long column iii) shor,t/eélurnn
/ i’

06

L1

CO4

Using Euler’s theory, derive an equation for the cr1pp11n0 load of a long
column pinned at both ends.

o )
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06

L3

CO4

A hallow circular column is used to carry an atitomobile of weight 20 KN

Length of the column is 3 meters. Material ofcolumn has an yield str¢ ess of
330 MPa. Outer diameter of the column is 100 mm and thickness of wall is
5 mm. one end of the column< 1s fixed and other end ds free.
Taking E = 200GPa , determine : ¢~/ A

1) Factor of safety €Y &> 7

e \ <

ii) ii) Ratio of yield stress to crlpphng stress. 3

% /\ L

08

L3

CO4

7

<\/x' Module — 5 ‘J .

Q.9

Define i) Principal stresses i) Principal planes & ; >’
~ ( P

06

L1

COs5s

An uniform bar is. sﬁbjected to axial tensile str’ess of 100 N/mm”. Determine
i) Stress actlng o/n a’plane which is at an(; angle of 60° with reference to
100 N/mm? stres plane
ii) Magnltu”des of maximum and mn}lmum stresses induced and position of
their p]anes v - e
i) M gnltude of normal stress on/the plane of max1mum”sheal stress.

? - & Y

06

L3

COs5s

A point in a machine member is subjected to pr 1ncrpal stresses of

magnitudes 30 MPa in tensmn and 100 MPa in compl ession. Determme, _

i) Stresses acting on an element whose normal’ to one of its faces is 011ented
at an angle of 120° with reference to x —~(axiy’ g S

ii) Maximum and mmnnum shear stresses and their orlentatlons N 4

1i1) Normal stresSes actlng on maxxm/um and minimum shear stréss planes.

N ¢

08

L3

COs

! \
r /.OR_ RS,

Q.10

Deﬁne 1) Th]n cylinder 11)/T1nck cylinder iii«)’fﬁoo\;n stress

/\\

06

L1

COs5

/( N4 (Vo Q7

Derive. Lame s equation for the 1ed1al and l}ogp stresses for thick cylinder

subjected to internal and extemal fluid pr essure /
, X

06

L3

COs5

“Arthick walled cyhnd1 ical pressure vessel has inner radius of 150 mm and

outer radius of, 185 mm. Draw a sketch showing the radial pressure and
hoop stress drstubutlon in the sectlon/ of the cylinder wall, when an internal
pressure of 10 MPa is applied.
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