0B00CET2011 :
APJ ABDUL KALAM mcnnéiotﬁ?l':u UNIVERSITY

Course Code: CET201
¥ Course Name: MECHANICS OF SOLIDS
~ Max. Marks: 100
; Duration: 3 Hours
PART A
Answer all questions. Each question carries 3 marks Marks
Distinguish between 3)

(1) Elastic limit and yield point. (ii) Engineering stress and true stress.
Explain the analysis of axially loaded composite bar. 3)
Define Poisson's ratio. Write the relationship between bulk modulus of elasticity  (3)

and Young's modulus of clasticity

Define i)Strain energy ii)Modulus of resilience ii)Modulus of toughness ()]
Derive the relation between bending moment and shear force in a beam (3)
Draw the shear force diagram and bending moment diagram for simply supported  (3)
beam with uniformly distributed load.
List three assumptions in theory of pure bending 3)
Write down the governing relation to find the shear stress in beams. Sketch the (3)
vanation of shear stress in rectangular beam sections.

(3)

Explain principal stresses and principal strains
Define slenderness ratio of a column. List any 2 limitations for Euler's buckling  (3)

theory
PART B
Answer any one full question from each module. Each question carries 14 marks
Module 1

)

Three pillars, two of aluminium and one of steel support a rigid platform of 250 kN

as shown in Fig. If arca of cach aluminium pillar is 1200 mm® and that of steel pillar

is 1000mm’, find the stresses developed in each pillar
Take E(aluminium) =1x10“N/mm’, E(steel)=2x10°N/mm’
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E~ 205GPa

L:«)lfGPa

sJso find the inc.:rcasc in length if the original length of the ag

Show that in thin cylinders subjected to intemnal flujg Pressuscmbly is Im,
s rwice the longitudinal stress = {he circumferentin (4)

Module 3

stress |

’ s 10 m long simply supported beam carries two poi
15 : point loads of 10 kN
4)

2m and 9m respectively from the left end . It also has a uniformly distributed
ributed load of

4kN/m run for the length between 4m and 7m fro
m the left end. Dra
2 w shear force

and bending moment diagrams. State the position and amount of maximum be di
nding

moment
Draw the SFD and BMD of the beam loaded as shown in figure. Find the maxim (1
: um 4)

BM and locate the point of maximum BM also.
20 kN

30 kN/m l
A ; C

4 1D 48
I

3m 3 3m T 2m 'l
Module 4 |
The tension flange of a girder of I-section is 240mm x40mm whereas the (14)
compression flange is 120mm x20mm. The web is 300mm deep and 20 mm. If the
girder is used as a simply supported beam of 8m span, determine the load/m run if

the allowable stress is 90MPa in compression and 30 MPa in tension.

(10)

A simply supported wooden beam of span 1.3 m having a cross-section 150 mm
wide and 250 mm deep carries a point load W at the centre. The permissible stresses

are 7 N/mm?” in bending and 1 N/mm? in shear. Calculate the safe load W.

b) What is section modulus? Express the section modulus of (i) rectangular section (4)

(width=b, depth=d) , (ii) circular section (diameter=d)

Module 5

termine the suitable diameter @)

19 a) A solid steel shaft has to transmit 75kW at 200rpm.De
d the mean by 30% in

of shaft if the maximum torque transmitted is not to excee
each revolution. The shear stress is not to exceed ‘70N/mm2.Also calculate the

maximum angle of twist in a length of 4m of the shaft. G=80Gpa
m external  (7)

b) A hollow cast iron column 10m long and 10cm internal diameter and 15¢

e ————————— I;
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PART A i
Answer any 2 complete questions each having 15
marks
| (@) Inan experiment, a bar Off3 dian:fter.-i subjected to a pyl
easured extension on a guage length 0f200 mm is 0.99 mm and the ch of 60 kN. The
. a 1 1
is 0.0039 mm- Calculate the Poisso 10 and th ue of the three ng-e B,
KTUWEb.COm moduli, (10)
. the terms stress and strain. What ate the diffi
(b) Define t iferent types of stresses
and strains?
(5)

2 () A compound bar consists of a circular rod of steel of diameter 20 mm rigidly fitted
: i

into a copper tube of internal diameter 20 mm and thickness 5 mm. If the bar is subjected
c

oad of 100 kN, find the stresses developed in the two materials. Take Es = 2x10°
(10)

toal
N/mm?’and Ec =1.2x1 0° N/mm?*

(b) What is strain energy? Give the expression for strain energy due to axial force

&)

laid so that there is no stress in the rails at 8°C. Calculate (a) the

3. (a) A railway line is
Is at 50°C if there is no allowance for expansion. (b) the stress in the rails

stress on the rai
n allowance of 8 mm. (c) the expansion allowance if the stress in

if there is an expansio
aximum temperature to have no stress in the rails if the

the rails is to be zero . (d) the m
e 30 mm long. Take a =12 X 10 per C and

expansion allowance is 12 mm. The rails ar
E=2x 10° N/mm’ 4l
(b)Derive the expression for deformation of a bar of constant section due to self weight.
(5)
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PART A TR

Answer any 2 complete questions each havi
lavmg 15 ma
rks

l . [~

(a) In a0 €XP° ,

measured extension on a guage léngth o "0 o Yl i
. - - gl s a e )

e 0.0039 mm. Calculate the PmssoMt:o and th te ot ng-e In diameter
IO-UWEb_COm moduli, (10)

rms stress and strain. What ate the different types of stresses and
nd strains?

(b) Define the te
(5)

) (a)A compound bar consists of a circular rod of steel of diameter 20 mm rigidly fitted
2 itte

into a copper tube of i
(0 a load of 100 kKN, find the stresses developed in the two materials. Take Es = 2x10°

(10)

nternal diameter 20 mm and thickness 5 mm. If the bar is subjected

N/mmzand Ec =I.2x105 N/mm’
(b) What is strain energy? Give the expression for strain energy due to axial force.

()
3. (a) A railway line 1s laid so that there is no stress in the rails at 8°C. Calculate (a) the

stress on the rails at 50°C if there is no allowance for expansion. (b) the stress in the rails

if there is an expansion allowance of 8 mm. (c) the expansion allowance if the stress in

the rails is to be zero . (d) the maximum temperature to have no stress in the rails if the

e a=12X10° per °C and

expansion allowance is 12 mm. The rails are 30 mm long. Tak
E=2x 10° N/mm® (10)
(b)Derive the expression for deformation of a bar of constant section due to self weight.
(5)
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Lo oy

Uweb.com :
between intensity of loading, shear lorce aned bending :
""’tg.

(b) Derive (he relation

5, (0)A gimply sup
od half of the spir Dr

Al of 4 m spian carries o uniform loud of 30 kN/y ey
fha

aw SID and BMD. Ity

right ha .
(b) Distinguish petween bending moment and moment o resistance )
p Nange 80 mim X 40 mm, web 120 mm 54

6, (a) A cast iron beam has an [-wection with 1o
mm and bottom flange mm. If tensile stress in not 10 exceed 30 Nimn gy

compressive iress 90 N 1¢ beam can carry over 4
6 m if the larger flange 19 in tension? (10)

simply supported span of
(b) Sketch the bending stress a8 well as shear strevs distribution diagram for a beam of
(5)

rectangular cross section.

puned hentn

160 mim x 40

s, what is the maximum UDL th

PART C

Answer any 2 complete questlons each ha ving 20 marks

7. (n) Atapointina material stress components are p, = 500 MPa (tensile), py = 10 MPa
+ Py

(tensile) and g = 20 MPa, Determine (1) the planes on which shear stress is maximum, (i)

principal planes and (iif) stress components on these planes
(b) Derive the torsion equation for a solid circular shaft ' (12)
' (8
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b)

c)
7 2

b)

b)

Course Code.
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©S OF sop g

PART A
Answer any two full question each
g c

plot Stress strain diagram for mild stee]. Explain itsa""'e-‘ IS mayys,
calculate the diameter of a circular bar of length

. 10m, ;
bar due to an ax‘al 108.(1 Of lOOkN is O_ISmm E__200thN’ lf:he elongat-“)n of ‘he ('T)
A /m (4)

pefine the following terms a) Poissons’s ratio byBuly
esilience d) Rigidity modulus Modulus ¢)Modulyg o (4)
Derive an expression to determine the clongation of :
. i
circular section. niformly taper: ..’
A circular steel bar having three segments is subjecteq 1o vai
: : "

different cross-sections as shown in figure. Determine R Tlous forces at (8)

. oA Cess
applied at section C for the equilibrium of the bar. Also find th ary force 1o be

et

of the bar. Take E=2x10°N/mm?Z.

) sokn
40 kN 30 mm —»> ] i
| 3 60 mm 40 men —\_,m“
5]

A : Y

B
| 800 mm -»>{<«— 800 m—:;-‘— 900 men ——»|

A mild steel rod of 20mm diameter and 300mm long is enclosed centrally inside
a hollow brass tube of external diameter 30mm and internal diameter of 25 mm.
The ends of the tube and rods are brazed together and the composite bar is
subjected to an axial pull of 40kN. If E for steel and brass is 200 GN/mm?” and
100 GN/mm? respectively, find the stresses developed in the rod and tube. Also,
find the extension of the rod.
A rod is 2 m long at a temperature of 10°C. Find the expansion of the rod when
the temperature is raised to 80°C. If this expansion is prevented, find the stress
induced in the material of the rod. Take E=1x10°N/mm’ and a=0.000012 per

degree centigrade.
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PART B

"“w any MIH” me' m I, ;
nph ,...ppmwd beam carries two po F» - N e
octively from the left end. It also carrieg 4 or)
\ for the length between 4m (o 7y, Unj
ding moment diagrams. State the po.mlon" the
ang

\ 10 m long il
4 4 |

sy and 0 )

joad of JANm

sheals fone and ben

» moment.

mam bending ma = .

maxt the assumptions in theory of simple bending?
What are . :

») over beam of Span L, fixed at the left end, carries 4 ey

A canhley lonath of Hredaad 15 uauyv -

um zero at free end to w per m leng " ST e SFp % K"

00mm | beam is simply supported over g Span of l2and BMD:-

7 smm and flange thickness is 1 I.5mm, * “wrn. Thg “,

what concentrated load can pe %
Carrjg _

ag
a

4 al
n

p A 225mm X I
thickness 18 :
permussible SUress is SON/mm’,
distance of 4m from the support?

Define a)point of contra flexure b)Moment of resistance

A cast iron fee sectuon having overall depth 150mm with ﬂﬂnge &
| | | 4

thickness as 100mm and 30mm respectively is used as a R bmch -

ket
Stress jg eStriete of

¢ free end of bragy,

|

(

<)

length 300mm. Web thickness is 30mm. If the tensile
to

20N/mm", calculate the point load that can be placed at th

-

Also calculate the compressive stress developed.
b) State the governing relation to find the shear stress in beams. Skeqch the sheay
stress distribution across depth in a)rectangular section b)l section )
PART C
Answer any two full questions, eacl carries 20 marks,

®)

Denive an expression for the shear stress produced in a circular shaft which i
. . is
subjected to torsion. State the assumptions made in derivation.
An clemental cube is subjected to tensile stresses of 30N/mm? and | SN/mm?
%)

b)
acting on two mutually perpendicular planes and a shear stress of 25N/mm? op

these planes. Determine magnitude and directions of principal stresses Also

calculate greatest shear stress and its planes.
¢) Differentiate between closed coiled and

a)
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»)  Define slendomess  ralio. Sme:hc
columns with Aifferent end conditions.

' arca theorems.
¢) Explain moment ci
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