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CO1 | QL.
[02]

QL.ii)

The relation between Modulus of Elasticity E, Shear Modulus G and
Bulk Modulus K is :
3E E - E 3E

S Vs V5 i Y

A vertical rod PQ of length L is fixed at its top end P and has a flange
fixed at the bottom end Q. A weight W is dropped vertically from a

height h (<L) on the flange. The axial stress in the rod can be reduced |

by
a) Increasing the length of the rod
b) Decreasing the length of the rod
¢) Decreasing the area of cross section of the rod

d) Increasing the modulus of elasticity of the materigl

01

01

CO2| QL.iii)
f02]

Ql.iv)

The major and minor principal stresses at a point are 4MPa and
(-} 4MPA respectably. The maximum shear stress at the point is

2) Zero b)4MPa c) 8 MPa d) 16 MPa

An element of a stressed body is in a state of pure shear with a

magnitude of 50N/mm?, The magnitude of maximum principal stress at _

that location is
a) 50 N/mm? b) 25N/mm? ¢) 100N/mm? d) 75N/mm?

01

01

Co4 | Qlwv
[01

The maximum shear stress in g solid shaft of circular cross-section
having diameter d subjected to a torque T is © . If the torque is
increased by four times and the diameter of the shaft is increased by
two times, the maximum shear stress in the shaft will be

a) 27 byt c)1/4 d) /2

01
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Q2a,

Q2b.

Q2.

Answer any two from question 2a, 2b and 2¢ in this bleck

A circular bar of 50mm dja and 250mm length is subjected to a pull of
50kN. The elongation in length of the bar is recorded as 0.0318mm and
the reduction in diameter is 0.0019mm. Calculate Modulus of
Elasticity, Poisson’s ratio, Bulk modulus and Shear modulus.

A rigid bar AB, 9m long, is suspended by two vertical rods at its ends
and hangs in a horizontal position under its own weight as shown in
Fig.A. The rod at A is brass, length 3m, cross-sectional area, 1000mm?,
modulus of elasticity, 1 x 10° N/mm?. The rod at B is steel, length 5m,
cross-sectional area, 445 mm? modulus of elasticity 2 x 105 N/mmz2. At
what distance x from A may a vertical load P be applied if the bar is to
remain horizontal after the load is applied ?

Leilgles

—8 m

A -e——x—-ip 8

Fig.A

For a prismatic bar of length L and cross sectional area A, which hangs
vertically under its own weight, detive the expressions for (i) total
elongation of the bar

(ii) strain energy stored in the bar if its weight per unit volume is y.

09

09

09
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18] Answer any two from question 3a, 3b and 3¢ in ¢ 2is bloc
Q3a. | For the rectangular element shown in Fig.B the following data are given 09
ox = 80 MPa o, = (-)40MPa '
AY
PRI
A .
- >
»X
<« o
v 80 MPa
i
40 MPa
Fig.B

If the maximum principal stress is limited to 100 MPa (Tensile), find
the shear stress that may be allowed on the element. Determine the
maximum principal stress and maximum shear stress. Find the
directions in which maximum principal stress acts,

Q3b. | A compound bar consists of a circular rod of steel of d'iameter 20mm, 09
rigidly fitted into a copper tube of internal diameter 20mm and thickness
2.5mm, If the bar is subjected to an axial load of 80KN, find the stress
developed in the two materials. S
Given Es = 2x10° N/mm? and Ec= 1.2 x 105 N/mm?

Q3¢ A steel bar 30mm in diameter is rigidly attached to two parallel 09

' supports which are 4.0m apart. Find the pull exerted by the bar on the
support when the temperature is increased to 50°C if
a) The supports do not yield
b} Yielding of support is Imm
Assume o= 12x 10°per °C;  Eo=2 x 10° N/mm?
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Q4a.

Q4b.

Answer any one from question 4a and 4b in this block

A hollow aluminum tube used in a roof structure has an outside
diameter of 100 mm and an inside diameter of 80 mm. The tube is
2.50m long. Assume G =28 GPa

g) If the tube is twisted in pure torsion by torques acting at the ends,
what is the angle of twist when the maximum shear stress is 50
MPa?

b) What diameter is required for a solid shaft to resist the same torque
with the same maximum stress?

A Prismatic shaft of diameter d has built-in ends and i$ subjected to the
action of externally applied twisting moments T1 and T» as shown in
Fig.C. Find the internal torques Ta, To, Tc in the three portions a, b, ¢ of
the shaft, The following numerical data are given a =750mm, b=1250mm,
¢=1000mm, T;=1200 N-m and T2=2400 N-m '

.)..“t

f T

A ~

o

+=<] j.;-a

Fig.C
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¥ Force. Deduce the relation between :

4.C08: 1) Define Banding Momén
rée b) Shear force &Ioad

- a) Ben ngm

ii} Draw 5FD & BMD For thie followinz : 4+3+3+10
2T
l .
Im 8 1m
{Hinge)
5.C05 ¢1) Define. Handing 5+5+10=20
iy What are § for unsymmetrical bending.

i) A beam SETS ctlbn( Ffange- 60mm X 10 mm, web- 100mm X5 mm} is 3 metre fong and
5|mply su the ends. It carries a load of 3KN mclmed at an angle of 20 degree

to the vertical & passmg through centroid of section.
if G= 200GN/M2 late i} maximum tensile stress. i) Maximum compressive stress

- &) mammum bendmg stress

o OR.
i) Defme the advahtage t)f sH a‘rch with respect to a long span beam for uniformly
dlstnbu’cEd {6ad.

iij A three- hlnged parabslic ; 4rcH isloaded as shown below. Find the location and
magnitude of maxirmum. bending moment in the arch. Draw the B.M.D also.

2T/m(udl)

fﬂ¥}§+iiifiﬁﬁfjj;+ti

5+15=20



6.CO6 : A simply supported beam Is loaded as shown. Section of beam is 450mmX350mm

27

|

Roller) (Hinge)

I |

10.

450mm

1M ZM 350mm

i) Find maximum and mimimum bending stresses
OR

it} Ifincl shear stress at a distance of 100mm above neutral axis
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CO1 QL) The relation between Modulus of Elasticity E, Shear Modulus G »and 01
[02] Bulk Modulus X is

3E E E 3K
K= ¢) K= dH K=
o Y

K= b
(1+24) ) 3(1+24)
QLil) | A vertical rod PQ of length L is fixed at its top end P and has a flange 01
fixed at the bottom end Q. A weight W is dropped vertically from a
height h (<L) on the flange. The axial stress in the rod can be reduced
by

a) Increasing the length of the rod

a)

b) Decreasing the length of the rod

¢) Decreasing the area of cross section of the rod

d) Increasing the modulus of elasticity of the materig]

CO2 | QL.iij) The major and minor principal stresses at a point are 4MPa and 01
[02] (-) 4MPA respectably. The maximum shear stress at the point is

a) Zero b)4MPa ¢) 8 MPa d) 16 MPa
QLiv) | An element of a stressed body is in a state of pure shear with a 01

magnitude of S0N/mm2 The magnitude of maximum principal stress at
that location is

2) 50 N/mm? b) 25N/mme ¢) 100N/mm? d) 75N/mm?

CO4 | Qlv) |The maximum shear stress in g solid shaft of circular cross-section 01
[01] having diameter d subjected to a torque T is © . If the torque is
increased by four times and the diameter of the shaft is increased by
two times, the maximum shear stress in the shaft will be

a) 27 byt ¢)/4 d) /2
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Q2a.

Q2b.

Q2c.

Answer any two from question 2a, 2b and 2c in this block

A circular bar of 50mm dia and 250mm length is subjected to a pull of
50kN. The elongation in length of the bar is recorded as 0.0318mm and
the reduction in diameter is 0.0019mm. Calculate Modulus of
Elasticity, Poisson’s ratio, Bulk modulus and Shear modulus.

A rigid bar AB, 9m long, is suspended by two vertical rods at its ends
and hangs in a horizontal position under its own weight as shown in
Fig.A. The rod at A is brass, length 3m, cross-sectional area, 1000mm?,
modulus of elasticity, I x 10° N/mm2 The rod at B is steel, length 5m,
cross-sectional area, 445 mm? modulus of elasticity 2 x 10° N/mm2. At
what distance x from A may a vertical load P be applied if the bar is to
remain horizontal after the load is applied ?

Fig.A

For a prismatic bar of length L and cross sectional area A, which hangs
vertically under its own weight, derive the expressions for (i) total
elongation of the bar

(i) strain energy stored in the bar if its weight per unit volume is y.

09
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09
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Answer any two from question 3a, 3b and 3¢ in this block

Q3a. | For the rectangular element shown in Fig.B the following data are given
ox = 80 MPa oy = (-)40MPa

«—t -+

L
40 MPat i

Fig.B

If the maximum principal stress is limited to 100 MPa (Tensile), find
the shear stress that may be allowed on the element. Determine the
maximum. principal stress and maximum shear stress. Find the
directions in which maximum principal stress acts.

»X

<« B —

80 MPa

Q3b. A compound bar consists of a circular rod of steel of diameter 20mm,
rigidly fitted into a copper tube of internal diameter 20mm and thickness
2.5mm. If the bar is subjected to an axial load of 80KN, find the stress
developed in the two materials.

Given Es = 2x10° N/mm? and Eo= 1.2 x 10° N/mm?

Q3¢ A steel bar 30mm in diameter is rigidly attached to two parallel
’ supports which are 4.0m apart. Find the pull exerted by the bar on the

support when the temperature is increased to 50°C if

a) The supports do not yield

b) Yielding of support is Imm

Assume .= 12x 10 per °C; By =2 x 10° N/mm?
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Q4a.

Q4b.

Answer any one from question 4a and 4b in this block

A hollow aluminum tube used in a roof structure has an outside
diameter of 100 mm and an inside diameter of 80 mm. The tube is
2.50m long. Assume G =28 GPa

a) If the tube is twisted in pure torsion by torques acting at the ends,
what is the angle of twist when the maximum shear stress is 50
MPa?

b) What diameter is required for a solid shaft to resist the same torque
with the same maximum stress?

A Prismatic shaft of diameter d has built-in ends and is subjected to the
action of externally applied twisting moments T1 and T2 as shown in
Fig.C. Find the internal torques Ta, To, Tc in the three portions a, b, ¢ of
the shaft. The following numerical data are given a =750mm, b=1250mm,
¢=1000mm, T1=1200 N-m and T>=2400 N-m

7 72
)
l 10

: A
{ {
3 a—i-——-b—i—-c . |

Fig.C
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4.CC3: 1) Define Béndirig Moment & §héar Force. Deduce the relation between :
¥ F forée b) Shear force & load.

Draw SED & BMID For thé foliowing 4+3+3+10
2T
g 2m im
{Rollet} (Hinge)
5+5+10=20

dending:

easths for uiisymmetrical bending.
fi{ Flange- 60mm X 10 mm, web- 100mm X5 mm) is 3 metre long and
N inciined at an angle of 20 degree

5.CO5 i) Define
ii} What
iii) A bearm of T
simply suppbrted at the ends. It carries a load of 3K
to thie vertical & péssing through centroid of section.
if G= Zb()GN/‘I\‘li2 o Céli:ulate i} maximum tensile stress. ii) Maximum compressive stress
& iii) maxirur bending stress
OR
i) Define the advantage Gt 4 dFch with respect to a long span beam for uniformly
distributed 1gad.

if) A three- hinged parabblit 4ici i loaded as shown below. Find the location and

magnitude of maximumn bending moment in the arch. Draw the B.M.D also. 5+15=20

2T/m(udl)

R RIALAY ﬁﬁw vy

50 m
6. CO6 : A simply supported beah is loaded as shown. Section of beam is 450mmX350Mm

2T 10.
l 450mm
@ A
Roller) {Hinge)
— ! !
1M 2M 350mm

i) Find maximum and mimimum bending stresses
OR

i} Findshear stressata distance of 100mm above neutral axis




