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B.Tech 3rd Semester Exam., 2017 {c) Moment of inertia of a semi-circle about
its XX-axis is given by
STRENGTH OF MATERIAL (i) 0-22r3
- -
Time : 3 hours Full Marks : 70 g g fi) 0-11r%
; g =
Instructions : = = (i) 0-14r?
(i) The marks are indicated in the right-hand margin. 2 B
{ii) There are NINE questions in this paper. = S (iv) 0-2r*

(iii) Attempt FIVE questions in all.
(d) The strength of the beam mainly

(17 estion No. 1 is compulsory.
(iv) Qu putsory depends on

1. Choose the correct answer of the following iy bending moment

(any seven) : 2x7=14 . #5,
i) c.g. of the sectio
(a) The ratio of lateral strain to linear strain L B

s known as (ifi) section modulus
(i) modulus of elasticity
(i) modulus of rigidity

fiv) its weight

- - .
(iii) Poisson’s ratio - = = {e] A cantilever beam AB of length [ has :
(iv) elastic limit = = moment M applied at free end. Th
§ % deflection at the free end B is given as
(b) The temperature strain in a bar is = =
; - 8 g ) M21/EI
proportional to the change in g g
temperature.
i ofii) MI? J2EI
s i) directly
(i) indirectly (i) Ml/2EI
(i) Either (i) or (i) (iv) MI® J2EI
(iv) None of the above
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() A beam of length 6 m carries a point
load 120 kN at its centre. The beam is

fixed at both ends. The fixing moment at
the ends is

(i) 40 kNm
(i) 90 kNm
(i) 120 kNm
(iv) 150 kNm

(g) Which of the following are usually
considered as thin cylinders?

(i) Boilers
(i) Tanks
(it Water pipes
. (iv) All of the above

{h) Thin cylinders are frequently required to
operate under pressure up to

(i) 5 MN /m?

(i) 15 MN/m?
(iij) 30 MN/m?
(iv) 250 MN /m?
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(4)

In thick cylinders, the radial stress in
the wall thickness
fi) is zero
(i) is negligibly small
. (iii) varies from the inner surface to the
outer surface
(iv) Any of the above

)

{ji The stress due to suddenly applied Ictad
is ____ times that of gradually applied
load.

o (i) two
(i) three
(i) four
fiv) five

2. (a) A steel bar is 900 mm long, its two ends
are 40 mm and 30 mm in diameter and
the length of each rod is 200 mm. The
middle portion of the bar is 15 mm in
diameter and 500 mm long. If the bar is
subjected to an axial tensile load of
I5kN, find its total extension,
assuming E =200GN/m?. 7

() The following data relate to a bar
subjected to a tensile test :

Diameter of bar = 30 mm
Tensile load = 54 kN

8AK/29 { Continued )
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(5)

Gauge length = 300 mm
Extension of the bar = 0-112 mm
Change in diameter = 0-:00366 mm

Calculate the Poisson’s ratio and the
values of three moduli. 7

A Two mutually perpendicular planes of an
element of material are subjected to direct
stresses of 10-5MN/m? (tensile) and
35 MN/m? (compressive) and shear stress of
7 MN/m?. Using both analytical and
graphical methods, find—

fa) the magnitude and direction of principal
stresses;

(b} the magnitude of the normal and shear
stresses on a plane on which the shear
stress is maximum. 14

4. (a) With the help of suitable assumptions,
deduce torsion equation for a hollow
circular shaft. 6

(b) A hollow circular shaft 20 _mm  thick
transmits 294 kW at 200 r.p.m.
Determine the diameters of the shaft if
the shear strain due to torsion is not to
exceed 8.6 x10"*. Assume modulus of

rigidity as 80 GN/’r-rf_ . 8
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(6)

5. The following figure shows a loaded beam :

6kN 3kN 2 kN
3kN/m J
Af [ E
C D B
« re——re—| > >
l-Sml 15 m |1~5m 2-4m
Ry=10-7 kN Rg=138 kN

(a) Sketch the shear force and bending

(b)

6. (a)

(b)

8AK/29

AKUbihar.com

moment diagrams giving the important
numerical values.

Calculate the maximum bending
moment and the point at which it
occurs.

A cantilever of length | carries a
uniformly distributed load of W per unit

run for a distance %!fmm the fixed end.

Find the slope and deflection at the free
end.

A cantilever of length [ carries a point
load W at the end. If the moment of
inertia of the section increases
uniformly from I at the free end to 27 at
the fixed end, calculate the deflection at
the free end.

( Continued )
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7. (a) Calculate the change in dimensions ofa
thin cylindrical shell due to an internal
pressure. Also calculate the change in
length and diameter of the cylindrical
shell. 7

(b) A cylindrical shell 3m long which is
closed at the ends has an internal
diameter of 1 m and a wall thickness of
15 mm. Calculate the circumferential
and longitudinal stresses induced and
also change in dimensions of the shell if
it is subjected to an internal pressure of
1.5 MN/m?. Take E =200 GN/m? and

Lf m=0-3. 7
8. (a) Discuss and derive Lame’s theory for
thick shells. 7
(b) Calculate the thickness of metal
necessary for 2 cylindrical shell of
internal diameter 160 mm to withstand
a pressurc of 25 M‘N/mz, if maximum
pennissible tensile stress is
{25 MN/m?. 7
( Turn Qver )
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STRENGTH OF MATERIAL
Full Marks : 70

Time : 3 hours

Instructions : |
(i) The marks are indicated in right-hand margin.
(i) There are NINE questions in this pajper.

(iii) Attempt FIVE questions in all

(iv) Question No. 1 is compuisory.

1. Choose the correct answer/Answer the7 y
) | ol
following {any seven) :
(a) A metallic bar firmly restrained at ends,
on rise in temperature develops
(i) shear stress

(ii) comr pressive stress

- Mnsﬂe stress

{itv) no stress

AK13—850/77 ( Turn Over )

{2

{b)_ In a state of uniaxial stress, the angle

made by normal to the plane of
maximum shear stress with the
direction of applied load is
() 90°
fii) 60°
(iii) 45°
{iv) -0°

y If Poisson’s ratio for the material is 0-5,
then the elastic modulus of the
material is

l/ ;”{{;’) # three times its shear modulus
(i) two times its shear modulus
{itj) equal to shear modulus
{iv) indeterminate

* Define resilience.

ouples applied to a beam

T K affect the SF '

(it} affect the BM

s (it} affect both SF and BM

{iv) None of the above-
) Wﬁch of the following is correct in the
context of two shafts connected in
parallel?
A) Same torque
¢ (i) Same angle of twist

(i) Same torsional stiffness

(iv) None of the above

AK13—850/77
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_J9/Define flexural rigidity. akubihar.com

()

(1 3)

[n a thin cylindrical shell closed at ends
and eXperiencing internal fluid
pressure, the ratio of hoop stress and
longitudinal stress is

(4)

bﬂ;)/Th:ec long parallel wires equal in length

and in the same plane are supporting a
rigid bar connected at their bottom as
shown in Fig. 1. The middle wire is of
steel while the other two are of brass.

All the wires are of 100 mm 2

(i) 4:1 cross-sectional area. The rigid bar
(i) 3:1 supports a u.d.l. as shown. Detenmine
G2 the forces in and elongation of wires.
Foo) 1:0 [Es =210GN/m?, E, =100GN/m?] 10
AL
. 4
v—(l}/The expression Ef—d J at a section of a
dxc?
member represents @ — »
" rate of loading n E: EE E;:E‘ ;.‘;
(i) shear force -}
{tii} bending moment -150 mm-ME150 mm->
{iv} slope - ‘l’ H’T_—SD Nfmm
h 4 b A4 N
() The shear stféss required to cause Rigid bar
plastic deformation of solid metal is Fig. 1
called

(i) proof stress
(i) rupture stress
uryultimate str
L{:’ )V mate stress
{tv) flow stress

An MS bar 400 mm in diameter and
2000 mm long is subjected to a
shearing force of 100 kN. Determine the
shear force setup (i) when the force is
applied at right angles to the length of
the bar and (i} when the fogce is applied
along the longitudinal axis of the bar. S

3. {(a

akubihar.com

.~ 2. f‘a,‘/What are composite bars? What are
7~ equilibrium and compatibility

equations? 4 _ alrrbib s e
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(S)

An axial tensile force of 100 kN is
applied to a steel rod, 38 mm in
diameter and 500 mm long. Calculate
the change in volume if E =200GPa
and Poisson’s ratio is 0-25.

b)

Draw the shear force and bending moment
diagram for the beam loaded as shown in
Fig. 2. Determine (a) the position of
maximum bending moment and (b} the
position of point of contraflexure, if any.

{0 kN
~ ¥

&8 kN-m

3m . 2m g,

4 m

-~

e e

Fig. 2

S. (@) Define the following :

(i) Torsional rigidity
4

fii) Strength of a shaft- akubihar.com

(b) A hollow steel shaft, 200 mm internal

AK13—850/77

diameter and 300 mm external diameter
is to be replaced by a solid alloy shaft. If

the palar modulus has the same value |

for both, caiculate the diameter of the
solid shaft and the ratio of torsional
rigidities. {G for steel =25 x G for alioy.]

akubihar.com

14
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G

(b)

7. (a)

(b)

8. (a)

10 Y

{ Turn Qver )
AK13—850/77

(6)

fa) What is Macaulay’s method of beam

deflection? What are its advantages over
the double integration method?

A cantilever of 4 m span and 400 mm
depth carried a uniformly distributed
load of 5 kN/m. Find the value of the
concentrated load w acting at the
free end so that the maximum deflection
does not exceed 10 mm anywhere in
the cantilever. Also find the maximum
slope due to both these loads.
[E =200 GN/m?; I = 20000 x 10¢ mm? )

How do yuu distinguish between thin
and thick cylindrical shells? What are

the stresses developed in thin and thick
cylindrical shells?

A thick cylindrical shell of 80 mm inside
diameter is subjected to an internal
fluid pressure of 30 MPa. Determine the
thickness of the shell if the permissible
tensile stress is 75 MPpa.

An element of 3 strained body is
subjected to two dimensional stresses.
Prove that the Sum of the normal
components of stresses on any two

mutually  perpendicular

planes
constant.

is

10
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(b) A plane element js subjected to the state
of stresses o, = -75 MPa, o, =100 MPa,
Ty STyx = 50 MPa. Determme the—

(1) prmc1pal stresses and  their
directions:

({) maximum shearing stresses and
corresponding planes;

(i) normal and tangential stresses in a
plane inclined at 30° to the axis of
major principal stress.

\/9,4a) Derive expressions for the strain energy

' in a material subjected to (i) a uniform
tensile stress, (i) a uniform shearing
stress and (i) a torsional stress.

{b) Using Castigliano’s theorem, find the
maximum deflection of a1 simply
supported beam subjected to u.d.]. over
its entire span. Assume EJ constant.

akubihar.com

10
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Code : 021306

B.Te_ch’S?(Semester Exam., 2013

i
STRENGTH OF MATERIALS
Time : 3 howrs = | full Marks : 70
akubihar.com
Instructions :

(i) The marks are indicated in the righthand margin.
{ii) There are NINE questions in this paper:

{iii) Attempt FIVE guestionrs in ail.

(iv) Question No. 1 is compulsory.

1. Answer any -seven sub-questions {select
correct answer/fill in the blanks/give short
answer) : 7x2=14
(a} The total area under the stress-strain curve

of a mild steel specimen test up to failure
under tension is a measure of its

(i eaking strength

(y hardness

(ui) stiffne -
o) bar of <opper and steel form a

composite system. They are cooled to a
temperature of 25 °C. What type of
stress is induced in the copper bar?
{i) Tensile

{i)” Compressive

{tii) Shear

{iv) Tensile as well as compressive

19AK—1300/119 41 ihilvar.com{ Tum Over )

(c)

(d)

(e)

14AK—1300/119

(2)

The planes of maximum normal stresses
are inclined at an angle of Q& degree to
the plane of pure shear.

A shaft is to be designed on the basis of

(i) maximum a]lowaﬁle shear stress

(i) maximum allowable angle of twist
(iii) both (i) and (ii)

(iv) torsional rigidity akubihar.com
In a simply supported beam carrying a

uniformly distributed load over its entire
span, slope is maximum at

(i) ,mid span
(:)’/ supported ends
(iii) ;i— from either end

(iv) él- from either end

The shape of the bending hmoment
diagram for a cantilever beam-carrying a
uniformly distributed load is

() a straight line ~

(ii) an ellipse

(ii)) a hyperbola #KUbihar.com

(iv) a parabola

( Continued )
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(3) (4)

- U .
(g9 In a thin cylinder, the ratio of hoop (b) An axial tensile load of 60 kN is applied
stress to longitudinal stress 1s to a bar of 40 mm diameter and 1-2 m
| :
] 1 (it) 5 length. The extension of the bar 1S
4 0] 4 measured to be 0-275 mm, where the
M (w ) P reduction in diameter is 0-004 mm.
(h) Maximum normal stress theory 1s use Calculate Poisson’s ratio and the values
for T of the three moduli. 8
(i) brittle materials ARUDInRar.Com .
(ii) ductile materials 4. Draw the shear force and bending moment
(i) both ductile and brittle diagrams for the beam as shown in Fig. 1.
(iv) None of the above Locate the point of contraflexure if any : = 14
i) Define strain energy of a material.
y & . /4 KN/m 10kN 20 kN
(i) Define factor of . safety of ductile t ¢ &5& ; ¢ ‘ * ;‘ 1 m
. I B
material. A * P D
o » le——a4 m—gl(—é m--2m
2. (a) Define the principle of superposition. ]
What is its utility? 4 Fig. 1 akubihar.com
(b} A load of 1000 kN is applied to a " Stat
reinforced concrete column of 600 mm - (@ m:r:en:nd prove the moment-area
diameter which has four steel rods of a 6
40 mm diameter embedded in it. {b) D-etermxne the maximum deflection of a
Determine the stress in the caeserete } simply supported beam of 5 m.Jength
and The Steel. Take E for steel = 200 GPa and carries a load which varies
affd E for concrete = 15 GPa. Also find uniformly from-15 kN/m at one end to
the adhesive force between the concrete 60 kN/m at the other. EI =2 MN-m 2. 8
and the steel. -10 '
' _ &~ A freely rotating shaft~ABGDE-as. shown in
3. {a) Derive a relation bet.w_effn Young’s Fig. 2 is suitably supported at A and D. The
modulus, modulus of rigidity and-the . . .
. . . shaft is required to transmit power through
Poisson’s ratio. 6 g
. belt pulley system. 300 kW is input at |
14AK—1300/119 ".. pulley Bwhile 120 kW and 180 kW are taken

Yo

akubihar.con
14AK—1300/119 ( Continued )
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out through pulley C and E respectively. If

the shaft frequency is 32 Hz, G=75 GPa,
allowable shear stress for the shaft material
is 50 MPa and allowable angle of twist is 4°,
determine the diameter of the shaft.

_B
‘ﬁa [—.C u%f E
1 1
Y ) 4 ' rmr
k—3% sl Se—31

3m 1m
Fig. 2

1m 3m

What do you mean by plane stress?
Discuss the situation with example.

(b) The state of stress at a point is shown in

Fig. 3.
40 MPa
A
—>
{60° 1 AS0 MPa
‘_t‘ f 60 MPa
\A
P, )
Fig. 3
Determine—

() the principal stresses, maximum
shear stress and its inclination;

(i) normal and shearing stress at the
two plane A-A which makes 60°

with the axis. 14

14AK—1300/119

{ Turn Over )

\ Q

8.

9.

14AK—1300/119

(@)

(b}

(a)

(b)

akubibar.com

- ( 6)

PR TR TR T
akubihar.com

Show that the volumetric strain of a
thin cylindrical shell is the sum of
longitudinal strain and twice of hoop
strain.

The maximum permissible stress in a
thick cylinder of 500 mm diameter and
of 100 mm thickness is 15 MPa. Find
the maximum allowable internal and
external pressures on the cylinder,
when applied separately.

Develop an expression for strain energy
in a shaft subjected to torsion and show
that the maximum strain energy in the
shaft is twice the total strain energy.
Calculate the total elongation of
the bar ABC by applying Castigliano’s
theorem, E = 70 x102 MPa, as shown in
in Fig. 4.

YI77770007827777777777717437747774
A
— Aj = 400 mm?
; B
140(kN
€A =100 mm?
‘ C
20 kN _
Fig. 4 .

* %

<

b-1~5m !1=1m

10
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Code : 021306

B.Tech 3rd Semester Exam., 2015
STRENGTH OF MATERIAL

Time : 3 hours Full Marks : 70 =
. - : =
Instructions : ; ?
(i) The marks are indicated in the right-hand margin. g
(i) There are MNE questions in this paper. E—
(iii) Attempt FIVE questions in all. =
(iv] Question No. 1 is compulsory. _g
=
1. Choose the correct alternative of the =
following (any seven) : 2x7=14
(@) The Young’s modulus E, shear modulus "
G and Poisson’s ratio p are related by =
() E=2G(1-p) <
(i) E=2G(1+2y) 3
f#) E =2G(1+p) =
(iv) None of the above %
' =
(b) The maximum deflection of a simply 5
supported beam of length [ with central n
concentrated load W is E
. w2 o Wi
(i) (ii)
48 EI 24 EI
. 3 2
(i) W iy
_~ A48EI 8EI
AK16/317 ' ( Turn Over )
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(c)

(d)

(e)

AK16/317

http://www.akubihar.com

(2)

A circular shaft of length [ subjected to a
torque T, G is rigidity modulus and j is
polar moment of inertia, then the total
angle of twist is given by

"
o
R i
(ii) o]

TG
g
GJ
T

(i)
(iv)

In a two-dimensional problem, the
principal stresses at a point are o, and
65. The normal stress associated with
the plane of maximum shear is

., O;+0
(i) et -4 3

(iii) zero
(iv) None of the above

(o 3] —Uz

The maximum normal stress theory is
used for

(i) ductile material

(ii) brittle material

(iii) viscoelastic material
(iv) None of the above

http://www.akubihar.com

( Continued )
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(3)

() A material having identical properties in

@

()

 AK16/317
http://www.akubihar.com

all directions is called
(i) elastic

(i) homogeneous

(i#]" isotropic

(iv) Any of the above

A cantilever beam is loaded uniformly
throughout its length. The shape of
shear force diagram will be

fj},., a right-angled triangle
(i) an isosceles triangle
(ifi) -a rectangle

-

(iv) None of the above

The stresses on thick cylinder subjected
to uniform pressure vary proportionally
to

(i r
a1

-
(iii) r?

ol
(W);_—z'

http://www.akubihar.com
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(4)

(i) Castigliano’s theorems are va.lid for
(i) elastic structure
(i) truss
(iii) beam
(iv) linear structure
(i) Point of contraflexure is, where
(i) bending moment is maximum
(i) shear force is maximum
(iii) shear force is zero
(iv) bending moment is zero

P

2. (a) Give the governing principle of stress for
composite member. 7

(b) Two copper rods and one steel rod each
of 2'5 cm diameter together support
a load of 4000 kg. Find the stresses on
each rod. Take E, Young’s modulus of
steel and copper as 2 x10° kg/ecm? and

- 1-1x10° kgﬂ:m2 respectively. 7

| 4000 kg

|

E

o ]

| l —mm

3. (a) Explain Poisson’s ratio. ' 7

<— 2 m —
Copper
Steel
Copper
— 2 m—>_|

Ll

AK16/317 ( Continued )
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(5) ( 6)

) A d. - § . :
() ro 1s composed of three ? () What is modified double-integration

segments. Find the stresses developed thod? :
in each material when temperature e
of the system is raised by 55 °C. Use - - (b) Find the maximum deflection for the
Eg=2x10% N/mm?2, ag=1.-2x1075/°C, E: E; following beam. Moment of inertia
aw '] ey = = _6 4 ,s mudulus
= 5 2 -5 g g E=2x10" N/mm* :
E,=0-7x10° N/mm*,a, =2-2x107°/°C 7 z z W= 10 kN/m
: : Aluminium g & Y C gy
Steel Copper S g é' A P P T
= = = = . h
4 200mm2 | 400mm? | 600 mm2 § = =: I,E G * S ;5]
S = w '
S = =
S e <] | . i
I(— 150 mm —74(—200 mm —)I(—lSO mm - g E 7. (a) Explain plane stress condition. *
. ~(b) Find the resultant stress on plane GE.
4. A solid shaft is required to transmit 750 kN Also determine the principal stress and
at 60 r.p.m. If the maximum value of shear - - its plane. 10
stress is not to exceed 50 N/mm?, calculate E; E; 30 MN/m?
the diameter of the shaft. If this shaft is < = T
replaced by a hollow shaft of diameter ratio . z 2 G #
0-6, what will be the percentage of saving? g g 50 MN/m?2
The torque, maximum shear stress, material B =
i ciig iy -
and length of shafts are same in either case. 14 g g 30°
= =
5. Draw the shear force and bending moment = = _
diagrams of the following beam : 14 e e * #
2kN___3KN = = ;
le 3m 3kN/m | T — 8. Calculate the thickness of metal for a
) NW - thick cylindrical shell of internal diameter
A iC D 5 1. Be— 9 -—_._..'nwui 160 mm to withstand and internal pressure
{ I:—2 m- “"B'r'n—"l L )| C L 4+ of 25 MN/m? at the maximum permissible
& Y _ . " _ 1.3 tensile stress as 125 MN/mz. 14
e | e AK16/317 ( Continued
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_ (7))

r

9. (a) What is bruof resilience? -+

(b) Two elastic bars of same material and
length but one of circular cross-section
of diameter 30 mm and other square
cross-section of ‘side 30 mm absorb
same amount of strain energy, delivered
due to gradually applied axial forces.
Calculate the ratio of induced stresses

applied. Also calculate the ratio of
applied forces. 10

* ok ok

6—1180/317 Code : 021306
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B.Tech 3rq Semester Examination, 2016
Strength of Material

me ! 3 hours Full Marks :
structions :

(1)  There are Nine Questions in this Paper.
(i) Attempt Five questions in all.

(iii) Question No. 1 is Camp:ﬂsary.

WONABYIGNYE MMM
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(iv) The marks are indicated in the right hand margin.

Choose the correct answer of the following (any seven):
2xT7=14

() A localised compressive stress at the area of

contract between two members is known as:
(1) Shear

\_Lii')/Crushing
(iii) Bending

(iv) Tensile

given as:

(1) =d*/16

() 74" /16
S 7t 132

(iv) md’ 764
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(b) In case of a circular section the section modulus |

P.T.

WO ABYIGNHE MMM

WO IRYIGNHE MMM

(¢) For no tension in the section, the e_ccentricit}' must
not exceed:
(i) k¥d
(i) 2k?*/d
i) 4k2/d
(iv) k/Nd
(d) The slope and deflection at the section in a loaded beam

can be found out by which of the following methods?

WOABYIGNYE MMM

(1) Double integration method
(i) Moment area met__hﬂﬁ
(iii) Macaulay's metii/od
(i/v) Any of the above

(e) A cantilever of length 1 is carrying-a uniformly
distributed load of w per unit run over the whole ?
span. The deflection at the free end is given as:
(i) WI1°/4E] SRR
(i) W1¥/4EI
(i) W14/8E]
(iv) W14/16E1

(f) A beam of length 4 m, fixed at both ends carries a

WO ABYIGNHE MMM

point load 120 kN at the centre. If EI for the beam

is 20000 kNm’, deflection at the centre of the beam

is: .
Code : 021306 2

WOYARYIGNHE MMM

WO IRYIGRYR MMM



(i) 1 mm () In case of a solid shaft strain energy in torsion. per
(i) 2mm unit volume is equal to:
(ii1) S mm Q) /20
g (iv) 10 mm < < ‘{/11} 2140
g (g) Pressure vessels are made of: g g (i) 7% /6C
;,;. (i) Non-ferrous materials E- Er (iv) £2/8¢C
g (i) Sheet steel g g;, (a) A rod of length "1" tapers uniformly from diameter
E (iif) Cast iron E f/ d, to a diameter d,. Its wider end is fixed and lower
§ _£vY Any of the above § § end is subjected to an axial tensile load P. Calculate
(h) In thick cylinders the variation in the radial as well the elongation in case of above taper rod. 7
as circumferential stress across the thickness is (b) A bar of steel is 60 mm* 60 mm in section and 180
obtained with the help of: mm long. It is subjected to a tensile load of 300
(i) Clapeyron's Theorem kN along the longitudinal axis and tensile loads of
(ii) Castigliano Theorem 750 kN and 600 kN on the lateral faces. Find the
f \@Lame's Theorem § g change in the dimensions of the bar and change in
_E (iv) None of the above 5 E the volume. Take E=200 GN/m? and 1/m=0.3.
;ﬁ (i) The strength of a hollow shaft for the same length, ;ﬁ ;% 7
% material and weighF is _ asolid shaft: % % 3. Draw the Mohr's stress circle for the direct stresses of
E (i) Lessthan E § 65 MN/m? (tensile) and 35 MN/m? (compressive) and
= _(ip-More than - = 2 estimate the magnitude and direction of the resultant .
(iii) Equal than stresses. on the planes making angles of 20° and 65°
(iv)None of the above with the plane of the first principal stress. Find also the

normal and tangential stresses on these planes. 14
Code : 021306 . P.T.O. Code : 021306 4
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4.
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(a) What is shaft Couplings " 4

(b) A solid steel shaft is subjected to a torque of 45

kNm. If the angle of twist is 0.5° per metre length
of the shaft and the shear stress is not allowed to
exceed 90 MN/m?. find:

(i) Suitable diameter for the shaft, (ii) Final maximum
shear stress and angle of twist and (iii) Maximum shear

strain in the shaft, assume C=80 GN/m?. 10

A simple beam with an overhang is supported at points A and

B (Figure 1). A uniform load of intensity q=200 Ib/ft acts
thml.ighout the length of the beam and a concentrated load
P=14 k at a point 9 ft. from the left-hand support. The span
length is 24 fi. and the length of the overhang is 6 ft. Calculate
the shear force V and bending moment M at cross section D

located 15 ft. from the left-hand support. 14

| g ft |P=1.4;k
| l

Figure (i) Beam

021306 5 P.T.O.
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a) Assuming suitable example discuss "Moment ared

method" to find the defection of beam. Why Moment
area method is more useful as compared to double

integration method. 6

(b) A cantilever of length I carrying uniformly distributed

load w per unit run for a distance 'a’ from the fixed

e . 1‘- - b. -
end. Calculate deflection at the end of uniformly

istributed load and at the end of cantilever. 8

a) Define (i) Hoops stresses (ii) Longitudinal stresses

and (111) Maximum shear stress induced in context

to thin shells. 6

(b) Abuilt up cylindrical shell of 300 mm diameter, 3 m

AP IRYIgRYB MMM
e

Code

long and 6 mm thick is subjected to an internal
pressure of 2 MN/m”. Calculate the change in length,
diameter and volume of the cylinder under that
pressure if the efficiencies of the longitudinal and
circumferential joints are 80% and 50% respeclfvely.
Take E=200 GN/m? and m=3.5. 8

/ca)/(, alculate circumferential and radial stress in a thick

cylinder assuming internal pressure = =P.and outer

surface of cylinder is exposed to atmospheric

conditions. 8

1021306 6
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(b) A thick cylinder of 150 mm outside radius and 100
mm inside radius is subjected to an external
pressure of 30 MN/m? and the internal pressure of

60 MN/m’. Caleulate the maximum shear stress in

é the material of the eylinder at the inner radius. 6

§ 9. (a) Considera solid circular shaft of length 1 and radius

z R, subjected to a torque T producing a twist @ in

=

E; the length of the shaft. Calculate strain energy in

= .

8 torsion. 6

2 (b) A | m long beam rectangular in section 30 mm wide
and 40 mm deep is supportedion rigid supports at
its ends. Ifit is struck at the'centre by a 12 kg mass
falling through a height of 60 mm find: (i) The
instantancous stgess developed and (ii) The
instantancous Strain energy stored in the beam.

3 Take E=200 GN/m~, 8

-

= ew

8
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=
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