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candidates are required to give their answers in their own words as far as practicable'

Attempt All questions.qttgnPt t rr qwer,tv"o'

fneig6 in the margin'indicate FullMarks'

Assume suitable data if necessary'

bending mornent diagrams for the frame' Indicate
tl6l

BCE

lI/I

1. Draw axial force, shear force and

numerical values at salient points'

a) What is Product of inertia?

b) Determine PrinciPal moment

passing through the centroid'

tzj

given figure below about the alres

t10l
of inertia of the

45 cm

100 cm

30 cm

3. a)

b)

Derive the expression for the total elongation of a uniform bar of lenlth L and cross

section area A under its self weight'

Tlvocopperrodsandonesteelrodarehavingdiametler+.cm'leettrersupportaload
3000 kg as shown il d,jt" below. Dete-rmine the stresses in each rod' Take

E, = J x-196 kglcmz E" = 10u kglcnt

tsl

t8l

120 cm



{. a)

1*
For the state of plane stress shown in figure below deterrnine.

i) principal stresses ii) orientation ofprincipal planes
iii) ma<imum shearing stress iv) normal stress on the plane of maximum shear stress

181

b)

i. a)

t8I

A simply supported beam of span 5m loaded with udl 4 lihlh. D&mine the
maximum value of bending stress 15 cm above the base of the craes slion. The
cross section is T-section as shown in figure. tSl

b) Derive an expression for the Euler's formula for crippling load on acsliim with both
ends fixed.

Derive an expression for the volumehic strain of a thin walled cylinfticd rlesl with its
length'L' intemal diameter'd' and thickness 't'.

Derive torsional equation. I = 3 =9JR L

3m

t8l

t71
*rtr*

l0 crn
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Candidates are requked to give their answers in their own words as far as practicable'

Attempt Alt questions'

The figuies in the mqrgin indicate Full.Marks'
Asswme suitable data dnecessary.

Draw axial force, shear force and bending moment diagran for the given frame' Indicate

numerical values at salient points-

30 kN
15 klt{/m

D

t16l

20 kN/m

4m 4m
2.5 m

2.5 m

2. a) what do you understand by principle moment of inertia and principal axis?

b) Detennine the principle moment of inertia of the given figure.

t4l

[10j

T-

I

'-1
I
Il

3. Derive the expression fqr the total elongation due to the circular tapered bar. Two copper

rods and one iteel rod is of 3 cm diameter, together support a load of 5000 kg as shown in

figure below. Find the stresses in each rod. Take 'E' for steel and copper as

z1 n6 kg/cm2 and 106 kg I cm2. [6+6]



4. a) For the state of plane stress shown in figure below detennine (D th" principal planes
(ii) principal stresses (iii) the maximum shearing stress and the corresponding normal.., stress.

60 MPa

t8l

b)

5. a)

b)

Show that hollow shaft is more strong than solid shaft when material, weight and
length are s:une.

Derive the expression for the Euler's formula for crippling load on a column with
both ends hinged condition. Explain the limitation of Euler's Fomrula also.

For the simply supported beam of 4m span loaded with UDL of 3 k}tr/m, determine
the value of bending sfress 80 mm above the base of the cross section. The cross
section of the beam is I section and the dimensions are shown below.

6. Explain the different types of stresses in thin walled cylinders.

l8l

t8l

t8l

t6l
***

15 MPa

l- 30cm .l
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,/ candidates are required to give their answers in their own words as far as practicable'

{ AitemPt 4ll questions'

t ^rii 
ti;"6 i" the margtn indicqte Fqll Marks.

t ,q.stiii suitatble data if necessary'

l.Drawaxialforce,shgarforceanjbendingmom.entdiagramsfortheframeshown
figure below, i"ar|"*g,tt" principJnumeical values at salient points'

+
lr*t
i'*t
ll*,f'

Find the PrinciPal moments

shown in figure below'

m

[16]

80

32

10 KN

2.
of inertia and directions of principal axes for the section as

t12l

600

300

Quarter Circle (in mm)



t:..*

3. a) A block of steel 300 mmxl5O mmx 100 mm is subjected to axial loads as shown in
figure below. Find the change in the dimensions of the bar and change in volume for
the material of the block. Take Es = 200 GN/m2 and poisson's ratio (o) :0.30.

b) What is the stress concentration? What effect is produced in brittle material due to
stress concentration? t4]

4. a) For an infinitesimal element normal and shearing stress in the two mutually
petpendicular planes are shovtm in figure below. Determine the normal and shearing

$ress on the inclined plane at an angle of 30o with vertical. Also calculate principal
'g!rysses their planes, maximirm shear stress and their planes. Verify your result using
rMohr's circle. tl2]

'ii

b) Prove that longitudinal stress is half of the circumferential stress for the thin cvlinder
with neat sketch.

i8l

l--

.:]

ii.
l

:....
!.!
:1

r!:.

5OO KN

3UlttFs

I4l



?
5. a) A horizontal shaft securely fixed at each ends has a free length of 11.25 m. Viewed

from end "A" of the shaft, axial couples of 30 KN.m clockwise and 37.5 KN.m
counter clockwisq *act on the shaft at a distance 4.5 m and 7 -5 m from left
respectively. Determine the end fixing couples in magnitude and direction and find
thJdiameter of shaftis&) for a maximumitrearing stress of 60 N/mmz. t10l

Tc: *30 KN'm
.l
T

t

6.

b) Derive the bending equation [g = Y = *l ' [6]LvIRI
Derive Euler's formula of critical load for a steel column with both ends fixed. Also
explain the limitations to the use of this formula l&21

l.*

I Tn: -37.5 KN.m
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.

The figures in the margin indicate {ull Marks'

Assume suitable data if necessary.

_ 1. a) Define shear force and bending moment at a section of beam.

-- b) Draw axial force, shear force and bending moment diagfam of the frame shown in

figwe below.

30 KN/m

20 KN

2. a) Obtain the principle moment of inertia and draw principle axes for the plane figure

given below. t8l

g.

Derive the relation

t4l

lr2l

tr

['
-g

Mo,E
-=- =-I vRb) t8l



:1

3. a) Find the forces in each members of the bar system shown in figure below. Take cross

sectionat area of each ;;;;r;;# *A *ai"s of elasticiqv p as z"tolql-m2. l8l

b)

4. a)

b)

5. a)

b)

The principle stresses at a point in a bar are 100 MPa tensile and 40 MPa

compiessive. Find the normal stress shears and resultant stress on a plane inclined at

60" io the axis of major principal stress- t8l

A water pipe 500 mm intemal diameter contains water at a prcssure head 100 m. If
the unit *.igtt of water is 10 KNlm3 and allowable stress of pipe material is 20

t8lN1mm2. Calculate the thickness of the pipe.

A solid circular shaft is subjected to a torque 120 Nm. Determine the diameter if the

allowable shear stress is iOb N/mm2 and the allowable angle of twist is 30" per 10

diameter length of the shaft. G : 10s N/mm2. t8l

Derive euler's column formula for critical load of a column with both ends hinged. t8]

Determine the slope and deflection at the free end of the cantilever beam shown in

fieure beiow.
40 KN

50 KN

E = 200 KN/mm"

t8l

5cm
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Subject:- Strength of Materials (C8502)

Candidates are required to give their answers in their own r.vsrds as far as practicable.
AAempt All questions.
Thefigures'in the margin indicate Full Murk\
Assume suitable data iJ necessary.

a) Explain shear force and bending moments.

b) Draw axial force, shear force and ben<iing
fieure belorv.

t4l

for the frame given in
uzl

moment diagrams

5 Kl.ilm

2. a) Determine principal moment of inertia and
figure shown in figure below.

draq' orientation of principal axes of the

[12]

t4l

t8l

b)

3. a)

F"*

Define principle moment inertia.

ABC is a rigid bar, wire BD is made of aiuminum and EC is made of steel. Determine
the stresses in rods and reactions at A. Take A4 = 4 mm2, Ast:2 mmz,Ea:72
KN/m2, E$:2lo KN1m2.

b) Derive a reiation beiween Young's moduJus of elasticity, Shear modulus and bulk
modulus.

120 cm

30 cm

k- . 129 cq .1

t8l



h
4. a) The state of stress in a two dimensional stress system is as shown in figure below

Determine the principal stresses and orientation of principal planes.

120 Mpa 120 Mpa

b)

5. a)

b)

Prove that the longitudinal stress at thin cylinders is equal to the half of
circumferential stress at that thin cylinders.

A solid circular shaft is subjected to 4 torque 120 Nm. Detemrine the diameter if the
allowable shear stress is 100 N/mm2 and the allowable angle of twist is 3o per l0
dianeter length of the shaft. G: 105 Nlnrm2.

Prove that the torque transmitted by the hollow shaft is greater than the solid shaft of
sarne weight, material and length.

***
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/ Candidates are required to give their answers in their own words as far as practicable.
/ Auempt All questions.
/ Thefigtres in the margin indicate Full Ma*s.
/ Assume suitable data if necessary.

L Draw axial force, shear force and bending moment diagram of the frame loaded as shown
in the figure below: ll6l

rf30

l5 KN/m

t'lh : /
. F0 g'-/
'ft ?0, y'KN

c
,ZM DB

t0 8m

6m

2m lm

2. Determine the orientation of the principal axes and the moment of inertia about the

centroidal axes of composite section as shown.

8cm l2 cm 8cm

8cm

A F

tt2l

2

0cm

3. Determine the orientation of principal axes and principal stresses for the element loaded

as shown in frgure below. Also calculate maximum shearstress and orientation of their
plane.

80 Nlmm2

t8l

!

J

60 N/rnm2



r -.*!*4t ', i:, ,]

bt:

4. .A. cantilever beam 5m in length is subjected to the loads as shown in figwe. Determine

the maximum bending stresses in the beam. Also, determine the value of bending stress

25 mm below from the top surface of the beam.

Sftrm

8|fi/m
ill0mm

E
5Omm
l-_

5m
*- Z(Xlmm .*

t81

{.-+

{

I
I

5. Derive a relation between Young's modulus of elasticity and bulk modulus. t8]

6. A hotlow steel shaft having l0 cm outer diameter and 7 cm inside diameter is rotating at a

speed of 300 rpm. If the permissible shear stress is 80 N/mm2 and the maximum torque is
1.3 times the mean torque. Determine the power transmitted by the shaft. t8I

7. A thin walled cylindrical shell made up of copper plate has been filled with a liquid at
atmospheric presilre. An additional E0cc of liquid is then pumped into 3 m cylindrical
shell whose internal diameter is 300 mm and wall thickness 14 mm. Find the values of
pressure developed on the wall of cylinder due to this extra liquid. Take Poisson
ratio = 0.36 and Modutus of elasticity E = 106 kg/cmz. t8I

8. Derive an expression fbr Euler's fbrmula forcrippling load of a column of length L with
its both ends hinged condition. tl2)

tlt ll

*-

1i[
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Level BE Full Marks 80

Programme BCE Pass Marks 32
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Subject: - Strength of Materials Q8502)

/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.

'/ Thefigures in the margin indicate Full Marks.
/ Assume suitable data d'necessarlt.

l. a) Draw bending moment diagram in the simple beam and frame shown in figure below: t4l

l0 KN-m 20 KN
ii)

4rc.
i)

5

b) Draw axial force, shear force and bending moment diagram for the frame shown in
figure below.

KI.i/m
20 KN/m

D
B

30 KN

12m

m

4

A

'6m

:Iz--_---__-E
6m

Ltzl

C
!

I

I

E

2. Find the principal axes and principal moments of inertia about axes through centroid of
the given figure. Verify your results using lV{ohr's circle.

3m 3m

it2J

m

m

m
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of Material Gn soz)

r' Candidates are required to give their answers in their own words as far aspracticable.
/ AnemptAllquestions.
/ Theligures in the mmgin indicate Full Marks.
{ Assume suitable data if necessary.

1. Draw axial force, shearing force and bending moment diagrams for the following frame
'loaded as shoram. Indicate salient points if any. ll6I

^K

Hinge

ltlm

3m

9m

2m

3m

2. a) State and prove parallel axis theorem for product of inertia. t4I

b) Determine the principle moment of inertia about centrodial a,xis and locate the
principle axes for the section shown in figure below. t8I

3m

3. a) Derive the relation between Bulk modulus and Young's modulus of Elasticity.

b) Determine vertical displacerrent of point F, if AB is a rigid bar and remains
horizontal, AC and BD arc rods made of steel and aluminium having diarneter 20lnm

t8l



a

and 40mm respectively. E for steel and aluninium are 200GPa and 70GPa
respectively t8I

I,-
D

4. a)

b)

5. a)

b)

r2o0r,r# 
4qoq 

-*
Derive an expression for the nomral stress and shear stress on an oblique section of
rectangular strained body when it is subjected to direct stresses in trvo perpendicular
directions accompanied with simple shear stress. t8j

Find the extemal and internal diameters required for a hollow shaft which is to
transmit 4^0 KW of power at 240 rev/minute. The shear shess is to be limited to
l0OMN/m'. Take external diameter to be twice the internal diameter. t6]

A thi! cylindrical shell 4m long and thickness 1.5cm is of i.Scm intemal diameter.
Detennine the change in length and diameter if the shell is subjected to an intemal
pressure of 25N/mm2. E:2.05x10'Iymm2 and poisson's ratio:0.3. t6]

A cantilever beam 3m in length is subjected to load as shown below. Detennine
maximum bending stress at 25mm below from the top surface of the beam. t8l

5cmfi+*

l2cm

B

Y 2ow zt

c) A round bar is clamped at bo$om and free at top. Its effective length is 2m. A
horizontal force of 300N at top produces a horizontal deflection of 20mm. Determine
the buckling load for the bar if the load is applied a:rially on top.

,F++

t8I
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Subject: - Strengttr of Material (CE502)

r' Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
r' Theligtres in the margin indicate Full Marls.
r' Asswne s.uitable data if necessary.

L a) What do you mean by principle of superposition? Explain with suitable example.
What are its limitations?

b) Draw axial force, shear force and bending moment diagrarn indicating salient points
forthe frame loaded as shown.

KN l0KN/m 40KN
Hinge,

20 KN/m

2. Determine{,the principal moment of inertia and orientation of prirrcipal axes for the
composite section shown in figure below about its centroid.

4.5 cm

,"_l-lIt-l-I l,*,
12cm

3. a) How is offset method defined in drawing shess-strain relationship? Where is it
required?

b) A vertical rod of length 3m tapers unifonnly from a diameter of 80mm at the top to
40mm at the bottom. If it is rigidly fixed at the upper end and is subjected to an axial
load of 45KN, determine the total extension in the bar. Take density of
material = 2x105kg/m3 and young's modulus:2l0GN/m2.

-i
I

l:6
(:
1l-

fr

E

,
I
E

*
{
t
ti
I

ti
s
*.

f,

E

,

*
i
E

ti
o
i.
B
g

;
r
I
-i
!

i
i
:

:

t4I

. .t1?1.

It2l

t6I

121

1

i

i

i

l
I

I

i

i
I
I
I
I

i
t
I
I

t
ii
I
t
I

It
r

lry

't
T
It

I

I
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t

It

I
t:

c) A rigid bar AB is hinged at A and supported by a'2m long copper rod and a lm long

steel rod. It carries a load of 100 KN 
"f&e 

fr"" end B as shown in figure below. If the

area of cross-section of the steel and copper rods be l0cm] and Scmz respectively and

their respective values of E be 200GNi# and l00GN/m2, f,tnd stesses in each rod

and reaction at A (assume no bending in steel and copper rods). t8I

iI
i.l

i,

h
i-l

l,-
-1

t
,$

,I
l{
,i

i

r.i
t.'
H

ii

ii

:!,i

t.
:.

I
I

A
l

II
t.

lj

r,
ti
r

l6l

t6I

B

A
IOO KN

4. Figure below shows the stare of stress of point in a two dimensional stessed body.
Determine the values of princ{pal stresseSand orientation bfpiincipal platies.'

8 KN/cm2

6l0.{/cmz

6 Kl'I/cm2
12

12 KN/cm2

8 KN/cmz

5. A thin walled cylindrical shell rnade up of copper plate has been filled with a liquid at
atnospheric prcssure. An additional 50 c.c. of liquid is then pumped in to 2m long
cylinder w'hgse intemal diameter is 25 cm and wall thickness is 12 mm. Find the values of
pressure deteloped on the wall of cylinder due to this extra liquid. Take poission
ratio = 0.34 and modules of Elasticity = 106 kg/cm2

6. A steel bar of 2.5 cm diameter when subjected to a torque of 300N produces an angle of
trarist of 1.35 degrees in the length of 25cm. The sasre bar when subjected to tension
elongates 0.0lcm in length of l5cm under a load of 70KN. Deduce the value of poisson's
ratio for the material.

7. a) Desoibe the importance of computing deflections in beams. Also give two typical
examples of pure bending of beam.

b) Find the slope and deflection under the load Pr.

t8I

[2+U

t5l

E=2xlOsMPa

I:2x108mma

Pr=20KN
Pz:3OKN

8. Define buckling load and effective length of column and derive a Euler's fomrula for
crippling load of a column of length L \frrh its both ends hinged condition. t2-r61

Irt

2m

E

r

F
t
P

I

1

t
t

:

tI
l
I
I

l

t/
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/ Candidates are required to give their answers in their own words as far as practicable.
r' Attempt All questions.

'/ T'hefig,nbs inthe'mmgtn indicatb Eutl Marhs.
/ Assume suitable data dnecessary.

1. a) Derive the ielation between bending moment and shear force at any section ofbeam.

b) Draw bending momelrt and shear force diagraurs for the beam ABC, which has hinged
support at 'A' and other support at B, supported by wire (fension member) as shown
in figrire.

2. a) Find &om the first principle product of inertia for a rigbt angled tiangle ruth base 'b'
and height 'h' along )O(and YY axes. (base and height are collinear with XX ana yy
&xes respe-otively).

b) Calculate principal moment of inertia and the orientation of the principle axes for the
shaded area shown in figure below.

1Scm

3. Two ,ffiroa, of steel and copper are rigidly fixed with the ceiling at their ends at-
;100cna apart. Each rod is 3m Iong and 25mm diameter. A horizontal cross piece connects

the lower ends of the rods..Where should a load of 3.5 tonnes be placed on the cross piece

t6I

t10l

I

L?,

6m

7
A

t4j

8l

B
4m L 2mL 6m

/-



I

I

l

i Fr

so thd it remains horizontal after being loaded. Take Es = 2x106 kg/cm2. Eo = 1.0 x.106

kg/cm?.

b) A rigid ba IAB' is hinged et 'C' and connected with a steel rod and a copper rod at

'A' and 'B' respectively as shown in figure. Both the rods are rigidly fxpd with the

ceiting at the upper ends. A load of 40I<It{ is applied at 'B'. Find lhe Tagntlule of
stresses in the steet rod and the copper rod. Cross sectional arsa of steel is 400mm'

and copper is 600mm2' Take F*'= 2titiKN/mm'and E. = 110KN/nrm2'

t8l

t8l

t8l

-r
'u

A :40KN

4. a) For stresses shown in figure below, find the norrnal and resultant stesses on the plane

shown. Find the direction of resultant stresses. Show ttre results diagrammatically.

50MN/m2
ls0MN/#

4m

1

b)

5. a)

b)

c)

Prove that maximum shear stess in a thin cylinder is half of the longitudinal shess.

Also dedve an orpression for volumetric silain for thin cylinder. [2r'6]

A hollorv steel shaft of 10cm outer diameter and 7cm intemal diameter is rotating
with a speed of 300rpm. If the perrnissible shearing slrpss fcr the .makrial is
80MN/m" and rnaximum torque is i.3 tim6.the mean torque, dctbrmire the Eiwer
transrnif.ed by the shaft. t6l

A horizontal beam 4m long simply supported at ends carries a rmifoqmly dishibtrted
load of 30KN/m over the whole span along with a concentrated load of 40KN at its T-
section rnid spa4. The beam is of T-section with web 30cmx3cm and flange iScm
x4cm makirrg ovefall depth of 34c$t. Find the maximum tensilb and compressive
sfresses if tle fl*nge is at the top and horizontal. t8l
Prove vrith Euler's formula that critical load forz steel cohunn with both ends hinged

is equal, 
#rJ,where 

all pammeters have theirusual meanings. t6l

+x+

I

I

i

60'l
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Subiect: - Srength ofMaterials

r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any Five questions.
'/ Thefigures in the margin indicate Full Marks.
/ Assume suitable data ifnecessary.

l. Draw axial f-orce, shear force and bending moment diagrams for the frame shown,
indicating the principal numerical values at salient points.

5kN/m lokN

lOltliim

hinge
1okN

+
lz-

|:

[16]

u21
2. a) Calculate the principal morne,lrt of inertia about centroid and locate the principle axes

for the figure as shown below.

I
4cm

4cm
16cm

8cm

:4cm (hole)

b) Derive an expression for the elongation of uniform solid circular bar of diameter 'd'
and length 'l' due to it's self weight.

I

t4l



-l
I

{

3. a) The state of the stress in a two dimensional stress system is as shown in the figure.

Find the principal planes and maximum shear stress; Determine also the normal and

tangential stress on plane AC. Verify the results by drawing Mohr's circle.

120 N/mm2

t8l

I

I

I

C
40 N/mmz

180 N/mm2

A

The modulus of rigidity for a material is 0.5 x 10s N/mm2. A 10mm diameter rod of
the material was subjected to an axial pull of 10klI and the change in diameter was
observed to be 3 x l0-3mm. Calculate the Poisson's ratio and the modulus of
elasticity. t8l

Derive the torsional equation T/J: r/R = GO/L. t6]

A thin cylindrical shell is 4m long and has lm internal diameter and 12mm metal
thickness. Calculate the maximum intensity of shear induced and change in
dimensions of the shell if it is subjected to an internal pressure of 2N/mm2. Take
E:2 x 105N/mm2 and p = 0.3. tiOl
A stepped solid cireular shape of the dimensions shown in the figure is subjected to
three torques. If the material has a shdar modulus of elasticity G = 80 GPa, find the
angle of twist in degrees at the free end. Also calculate the maximum shearing stress
in the shaft. t8l

t8l

I
i

I

b)

4. a)

b)

5. a)

i

I

4

2 kNm
0 kllm

5Ocm 5Ocm 5Ocm

b) A simply supported beam of 6m.span is subjected to a concentrated load of 20kN at a
distance of 4m from.the left support. Calculate (i) The position and the value of
ma:<imum deflection (ii) Deflection under the point load.

20kN 20kl\l

'fu1, *rsolid circular compression member 50mm in diameter is to be replaced by a hollow* 'W circular section of the same material. Find the size of the hollow section, if intemal
diameter is 0.8 times, the external diameter.

b) Describe the Mohr's circie for stress.

i

!

I

I

2m
_,1

I

I

I

I

I
{

,k*i.

t8l

i8l
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.
of Materials

/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt dny Five.questions.
r' Thefigures in the margin indicate Fu@fu.
/ Assume suitable data if necessary.

1. a) E:rplain static determinacy aod s'tability of the folloping truss. t4l

Realhinge

. -.. . b)..Drarv ddal forcg shear force and bending moment diagrams for the following frame. [12]

hinge
2m

10KN/q lr

t;
I

I
I

2KN I

I

6OKN 5m
3m

2. a) Calculate the principal MoI and their orientation forthe following section about X-Y

jb

il(es. [12]

:

l

?z:

i

I
t
a

I
I

.&

Y
12mm

O, 60mm ,

-

x

b) Neatly sketch stess-strain diagra4 fpr nild-$eel Showing salient points. 
"

l4I



I

). a) jerivc ii. rsraiign oi;^v.r.rlrri.ri rig..iry iL7 ",ru.::l^-i!'-.i:r- -r;i.istieity 1i,1 anci

b) For the following stress condition of an element, obtain principal stresses and their

orientation. Show the results in a neat sketch.

6ONimm2

80N/mm2

4. a) Obtain deflection at point A of the following beam.

P

I4l

uzl

t8l

EI
A B

b) Forthe following shaft, obtainthe angle_oftwist-aftee,erd. - t8I

t6l

ti 0l

I

i
t

1

I

I

i

10KN-tr

G:0.9x105N/mm2 dia

5. a) For thin cylinders loaded wittr intemal pressure p, obtain the relation for Hoop stress,
longitudional sftess and maximum shear stress.

b) Detemrine the variation of horizontal shear sfiess for the following section where
shear force is 50 KN.

5cm

. 5cm

6, a) Prove that the limiting plastic moment of a rectangular beaur made of eiastopastic
material is 1.5 times the ma:rimturt elastic moment.

b) A 5m long simply supported beam has 3Omm,modmum deflection due to a 800N
tansverse load applied at the center of, the beam. Determine the buckling load if the

beam of 5m length is used * 
" T_rf 

with one.end fixed and other end hinged.

tqI

0mm

Zcm

tr0l
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/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any Five questions.
'/ The rtgures in the margtn indicate Full Marks
y' Assurue suitable data if necessary.

1. a) Describe the types of supports and their reactions with necessary sketches.

b) Draw axial force, shear force and bending moment diagrams: for the frame shown
indicating salient points -* *T,;];

,^\

t0

iOKN

*

l,*

L-*

t4l

lr2l

l4l

u2)

I(N/m

2. a) Define principal axes and principal moment of inertia.

b) Determine the orientation of principal axes and the principal moment of inertia about

centroidal axes of the composite section shown in figure.

1Zcm
E
CJ('-

3. The state of stress in a two dimensionally stressed body is as shown in figufe below'

Determine principal stresses, principal planes and maximum shear. Determine also the

normal and tangential stressei on plane BE and verify the results by drawing Mohr's

circle. l16l

E

40N/mrn2

50N/rnm2

6cm

Eoc\

30N/mm2
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I
I

ti.l
a) The gap between bar A cf croSS.,Scciionai ai'c:;i 1ruO0:rr::r? i-.ir.l Da,- B of cross-sectioti,ri

area 800mm' is 0.26** at room te.mperature. What are the stresses in<iuced in the bars

if the temperature is raised to 40"C? Given: Ea=Z x i05 Nimm2, crA = 12 x l0-6/'C
andEg:1x lOsN/mm2, a'8,=23 x l0-6/oc.

b) The allowable shear stress in br:ass is 88 N/mm2 and steel is llQ N/mm2..Find the.
maximum torque 'T' that can be applied at the free end C in the stepped shaft of solid
circular section as shown. Find also the total rotation of free end ofthe shaft with
respect to the fixed end, if G6,*r:400 kN/mm2 and Grr..l: 80 kN/mm2.

i8l

t8l

I8l

0.26mm--rl kr

Brass d:80mrn
A Steel d:60mm

Derive the expression for Euler's critical load for strut u,ith one end fixed and the
other hinged. Explain the limitation to the use of this formula.

A cylindrical shell 4m long and lm diameter is subjected to an intemal pressure.of
2 N/mm'. If the thickness of the shell is 8mm, find the circumferential stress and
longitudinal stress. Find also the maximum shear stress and change in volume.

Derive a relation between-Young's modulus, bulk modulus and Poisson's ratio.

An I section beam lsymmetrical) has 2OOmm wide flanges and overall depth 500mm.
Each flange is 25mm thick and the web is 20mm thiclc. Determine (i) the maximum
bending moment that should be imposed in the section if' the tensile or the
compressive stress is not to exceed 40 N/mm2 (ii) What percentage of the moment is
resisted by flanges and web?

***

5. a)

b)

6. a)

b)

t8l

t6l

[10]

I
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/ Candidates are required to give their answers in their own words as far as practicable.
,./.:ltery-rt<tnyfuqws.tiort{'.-:.' . .- : : : r. ''--''- .... -. : -. .... ..

- / The Jigures in the margiir indicarc Filll Marks.
/ Assume suitable data if necessary.

l. a) Define the plastic moment capacity of beam.

b) Draw bending moment diagram and locate the maximum and minimum values of BM
for the frame which has hinged support at A and other support at B as shown in
figure.

6llNlm

t4l

[12)I

i 5

B

2KN

I-
2m

2. a) Calculate principal moment of inertia about the X-Y axes and locate the

,. 4x9s of the rlghi angl gd .!+apgle.sgcrion. ulith 15crn x- l
.j,::-'i. . j'- j,".._.jle'-i",'l.: r ., : .r I., ':-- l.i'. :..- i'i .: ':' ' i: : : : -'

59,-r- sider

Y

x
l5cm

b) Prove that the volumetric strain is three times the longitudinal strain for a cube

subjected to equal stresses in the three mutually perpendicular directions.

3. a)- Define the modulus of elasticity, modulus of rigidity, bulk modulusr4lld Poissqr's
ratio.

A

i
!

:

:

:

:
t
t
I

i

t.

I-i

t
4
I

LI
t
a
3

!
€

l-

!
i

I
i

t8l

t4l

I
ti

ti

tj
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l0 MPa <--

t

t.. .

I+" ,'

'1f,'

il,'

B

B

B

b)

:

4. a)

-.,. : .- 
,1

b)

5. a)

b)

A compound tube consists of steel tube I30mm intemal diameter and lOmm thickness

and outer brass tube l60mm intemal diameter and 10mm thickness" The twrr tubes are

"r 
rr*.l*grh. il ;uir"J,ru. carries a compressive load of 750 kN. Find the

itresses and load carried by each of the steel tube and the brass tube and the amounErt

shortens. Length of each tube is 250mm. Esret = 2x 105 MPa Eb,o, : I x 10s MPa

Transform the state of stress into the principal stresses and the maxirnum shearing

$trgsses and the qsspciated Bor-mal slre$ses. Show.the,rerqlts for both "ases o!
prop"r-1y ori.ntLa i"itr.nir. rlrr3il",rti"rrtlis":to Mpa,:cdrnprosive-sties3 ii ziwpi
and shearing stress is l0 MPa.

7 MPa

I
I

:!

lr 2l

u2l

t3l

l8l

_,fr, '\,
,1

I

-'!
i

-1
I

-l
I

...]

I

-,1

I

1
I

I
-

i

l0 MPa 10 MPa

r]
lr

r
I

-+> l0 MPa
t-
I
Jt

7 NIPa

Prove rhat plastic torqte of a solid circular shaft made of elasto-plastic material is 4/3
times the maximum elastic torque of the shaft.

A thin walled cylindrical pressure vessel of lm diameter and 8mm thick is filled with
water at atmosphere pressure. Additipnal water is pumped and the internal pressure is
raised to l0 N/mm-2. Find principal stresses, maximum shear stress in the wall of the
vessel material, E:200,000 N/mm2, v:0.3. For water, K:2100 N/mm2.

Determine the intemal and extemal diameters of a hollowshaft to grggr,rit a power of
30 kW at 24O rpm if the shear stress must not e5ceed 100 lvfPa. fiE outside diameter
is to be twice the inside diameter.

,,6. a),,,4, .beeq qf I..epliqp+?gg-rq,4.uFp, +.q9]Qgp rvide_ [as
thick. It carries a bending moment of l0 kNm at

t4l i

t8l

t8l

4

- .diagram showipg values of maximum stresses in the section of the beam. Calculate
the moment carried by the flanges.

..

b) A hollow- 5m long mild steel tube has the internal diameter of +c*' and thickness of
6mm. It is used as a strut with one end fixed and the other hinged. Find crippling load,
crippling stress and the safe compressive load for the member if E : 2x lOs N/mm2 and
factor of safety is 3.

**i
I
t

-i
I

'1
I

'1
I

-
i

-
I

l

I

I

ILJ

{l
U

Ij

ti
i
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'/ Candidates are required to give their answers in their own words as far as practicable.
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/ Assume suita.Ti.e datc if ne,':essaty.

.1-Calculate principal moment of inertia and locate the principal axes through the ientroid of
" the area of the L section shown in figure. Total depth of the web is 20cm. Total breadth of

the flange is 15cm and thickness of the web and flange is 5cm.

2. Calculate maximum positive and maximum negative bending moment and draw thmst
diagram and bending moment diagram for the beam as shown in the figure.

2KN 5KN 1KN/m

l 1.5m l tm

I . a)r/O.e1tie the relationship among Poison's ratio, Young's modulus and modulus of
\r flgldlty.

b) A compound tube consists of a steel tube 15cm internal diameter and lcm thickness

and an outer brass lube of 17cm intemal diameter and lcm thickness. Two tubes are

of the same lengh. The compound tube carries an axial ioad of 1000 ki\. Find the

stresses and the load carried by each tube.

Take Ert".r = 2 x 107 N/crn2 illd E5p5s : i x 10i N/cm2

/ ^\ Di^!.a 
- 

i a : n. -i- x-s) a-!!vv< -y=OiiOr

[Sum of normal stresses is equal to sum of principal stresses]

t16l

'{

[16]

t6l

li 0l

i6l

-

I
I

./
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l uplane element is subjected to the stresses as shown in figure. Determine analytically
graphically, the principal stresses and their directions. Tensile stress is 50 MPa,

Compressive stress is 20 MPa, Shear sftess is 30 MPa.

5. A timber beam l60mm wide and 300mm deep is simply supported on a span of 5m. It
ca:ries an uniformly distributed load of I KN/m run over the whole span and three equal
concentrated loads W each placed at mid span and quarter span points. If the stress in
timber is not to exceed l0 N/mm2, find value of W.

6. a) Find deflection of the beam shown below at middle of the span. Given that:

Modulus of Elasticity oithe material is 20000 MPa
Section of the beam is 150mm x 250mm
Point Load W: l0 kN

w

p) A steel spherical pressure vessel of radius 1000mm having wall thickness of 10mm is
filled with a fluid and the internal pressure is raised to 1 MPa. Calculate
circumferential stresses and change in diameter. Take E = 200 GPa andv = 0.25.

* *:t

u0l

I

[16]

t8l

t8l

i

l
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