50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Third Semester B.E. Degree Examlnatmn, Dec 2018/Jan.2019
Mechanics of Matgrlals

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosmg%ne Jull question fromeach module.

M%ul&""l

Explain with a neat sketch, stress- stram diagram of mild steel mdlc g its salient points.
£ (06 Marks)
A steel bar ABCD of Varymg“sectlons is subjected to. the ax1a1 forces as shown in
Fig. Q1 (b). () Find the valueof] P niecessary for equilibridm. f E =210 kN/mm® determine
(i) Stress in various segmentsz; Tﬁ* Total Elongatlon of bar W(iu) Total strain in the bar.

(10 Marks)

96 KN

A

N?«

a

£, ; & t-SM
’?%i%ﬁitm} Flg Q1 (b)
Derlvs@n expressmn for voluQ Mc strain of a rectan%ﬂ@; ‘prismatic bar subjected to single
direct load (P) or direct normal stress (o). (08 Marks)
A bar of 20 mm diameter is subjected to a pull of 5(} kN The measured .extension on guage
length of 250 mm is 0: 12 mm and change} iin“diameter is 0.00375 mm. Determine

(1) Young’s modulus £ (11) Poisson’s rat1q,%%u) ‘Bulk modulus (1v) Modulus of rigidity.
(08 Marks)

«9‘% o

A, MO%IITE-
Define : (1) Prmcipal stress e (i) Prmmpaﬁ%ﬁl%%
(1ii) Mamum shear stresg=, >  (iv) Plane oﬁ maximum shear (06 Marks)
The state of stress in a two dnnensmﬁally stressed body is shown in Fig. Q3 (b). Determine
graphically (by drawing Mohﬁcncle) the prm%pal stresses, Principal planes, Maximum

shear ﬁsﬁﬂé‘ss and its planes. l ,W (10 Marks)
£ %ou\m& r

4 4
120 nlmnt !
&N\m
y 8051‘\“““2

Fig. Q3 (b)
OR

Derive an expression for cucumferentlal and longitudinal stress for thin cylinder. (08 Marks)
A pipe of 500 mm internal diameter and 75 mm thick is filled with a fluid at a pressure of
6 N/MN>. Fmdféthe maximum and minimum hoop stress across the section of the cylinder.

Also sketch tﬁ@@t‘adlal pressure and hoop stress distribution across the section. (08 Marks)

1o0f2

. %,
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Module-3
5 a. Define and explain the following types of load: oy
(i) Concentrated load. !
(i)  Uniformly distributed load. &

gy

(iii)  Uniformly varying load. a (06 Marks)

b. A simply supported beam of length 6 m, carries point:load of 3 KN and 6 KN at a distances

of 2 m and 4 m from the left end. Draw the sl}ggay@f@r%e and bending moment diagrams for

the beam. o\ (10 Marks)
%

01%(% o

6 a Write bending equation and explain eac%&r‘% ;‘Wé@t?On with units. Also é]gs*f‘ f‘j% assumptions made

in theory of simple bending. "V W‘i{?‘* ) (08 Marks)

b. An I section has the following dine: %ioﬁs. Flanges 200mm x 10mm ; web 380mm x 8mm .

The maximum shear stress devels ped in the beam is 20 NZ@;nz Find the shear force to

which the beam is subjected. (%, ) 4 G N (08 Marks)

%, Module-4 ¢

7 a. Derive torsion equation with “sual notations. State""ft%ke assumptions in the theory of pure
. - A

torsion. N 4 (08 Marks)

b. A hollow shaft haviﬁ'ga;@aternal diameter 40% of*f@* external diameter, transmits 562.5 kW

power at 100 m@f%pétermine the internal andsexternal diameter of the shaft if the shear

stress is not to excee

ceed 60 N/mm’ and the.twist in a length of 25 m should not exceed 1.3
degrees. The mﬁial‘ximum torque beingf%ﬁ@% greater than mean modulus of rigidity =

9x10* N[m‘&{ffgf‘ (08 Marks)
O - s,

8 a. Derive.the expression for Eule%i%égitical load for a colpmﬁ when one end of the column is

fixed and the other end is free. -/ Y N (08 Marks)

b. A hollow cast iron column whose outside diameter<is 200 mm has a+

)'iibkness of 20 mm. It

is 4.5 m long and is fixed gii‘;‘%both ends. Calculaiﬁé‘iftéh“eﬁsafe load by R‘é?n%{me’s formula using a
factor of safety 4. Calculate the slendemeg@sﬁsg@rﬁg’é% and the ratio %of"Euler’s and Rankine’s
g N § B . &

critical loads. ;akﬁ f, = 550 N“?'m%l%,; o =——1—— jm* Rankine’s formula and

p— o 1 60%@*‘”
E=9.4x10* %/%ﬁmi N e (08 Marks)
o £’ 4
2 , “Module-5 4.
9 a. State Castigliano’s theorem I andiL. A (04 Marks)
Defmé/ff’tféﬁn energy and madulus of resilence. Lol (04 Marks)

c. The mﬁkﬁnum stress pro@%\ d%by apullina baxggofw length 1100 mm is 100 N/mm?’. The area
})f cross sections and 1@Qn“JtI{?are as shown n;&a%g Q9 (c). Calculate the strain energy stored in
the bar if E=210° N/mt . "\ " (08 Marks)

_ lowwd | o
P

‘4,‘35,'_9,Qmm,m. * toomm )’< .,mwimmmﬁ_ﬂ
Fig. Q9 (¢)

P OR
10 a. Explain (1) M;%@um principal stress theory. (i1) Maximum shear stress theory. (08 Marks)
b. Determine th¢ strain energy and hence the deflection at the free end of a Cantilever beam of

length L carr&yinﬁ a point load W at its free end. (08 Marks)
A ' * ok ok Kk
~ 20f2
S
A, .



