
:.

USN
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Define the following : i) PuoiSson's Ratio iiJ :,,,,{,6ung's Modulus
iii) Modulus of Rigidity iv) Bulk modulus. (04 Marks)
A bar of 20mm diameter ii tested in tension. It is observed that when i load of 37.7 KN is

applied. The extension ffiasured over a gat*gd length of 200mm is 0.l2mm and contraction
in diameter is 0.0036mm.{ninO Poisson'sLdi and Ilastic constant E, G and K. (08 Marks)
A composite bar,,i$:;lfiigidly fitted at t|; supports A and B as shown in Fig. Q2(c). Determine

the reactions dtrrthe suppprts when,ffirttemperature rises by 20"C. Take Eu : 70 GN/r# ,

E.=200GNl^' , cru:11 x l0-6/"Candcr.: 12x l0-6/'C. (08Marks)

Fig. Q2(c)
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Note: Answer any FIYE full questionr c&"o&mg ONE futl question from each module.

Module-1
I a. Define the following : ,,,,,, 'irf- ,.i) True stress ii) Resilience iii) Ductility iu) Toughness. (04 Marks)

b. Derive the expression for"the,::eltension of uniformly tapering circular rod subjected to axial
toad. (08 Marks)

c. A steel bar ABCD 4mt lorrg iubjected to forces as shown in Fig. Q 1(c) Find thc clongation
of bar. Take E for the steel as 200 GPa. {,,.' (08 Marks)

3 The state of stress'.,in a two dimensionally stressed body is as shown in Fig. Q3. Determine the
Principal planei , Principal stress , 'Maximum shear stress and their planes Anallically and
Validate answer''by graphically,(using Mohr's circle).
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(10 Marks)

(10 Marks)

(10 Marks)
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Derive the expression for circumferential and radial.as-tiesses in the wall of thick cylinder

fl-ame's equation] with assumptions made. :',i,,'1' ,i," (10 Marks)

A thin cylindrical vessel made of steel plates 4,rn .thick with plane ends, carries fluid under

pressure of 3N/mm2. The diameter of cylind.gi"is"25cms and the leng{h is 75cms. Calculate

the longitudinal and hoop stresses in the cy{q{#er wall and determine{ho,change in diameter,

length and volume of the cylinder. Taktil..,E"='.1.1 x 105 N/mm2 and I,/ 0.286. (10 Marks)

-,,",nhaa.rr";. i
Explaindifferenttypesofrouaffi6ilI..(04Marks)
For the beam as shown in Fig-r@4(ti). Determine the magnitude of load 'P' acting at point C,

such that the reactions at supptorts A & B are equal. praw shear force and bending moment

diagram for the beam. |4q{n the silent points and=t$,.g1g values on the diagram. Locate the

point of contra flexure'iftty. (16 Marks)
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with usual no{atffi and list the b4Bic'.assumptions.

P=?

A

.MobE
Dertve the relatton - = - = -I ,Y1,,., R

Fig. Qa@)

due to bending,,,"
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(10 Marks)

A rolled steel joint of.,[ - Section used as simply supported beam has the following
dimensions . Flange (250 x 25)mm, Web - l5mm thick, Overall depth - 50mm. If this

beam carries a tlDL of 50kN/m ong sp4nof 4m, calcutate the maximum stress produced

:,"'i,,,,,,,,. ]@ 
:r:..j':':'1'

rl stress theory ii) Maximum shear stress theory.
,, .,,,,, ,i , (10 Marks)

b. A shaft is required to.trafisuiic 245 KW p"gy,gr at 240 rpm. The maximum torque" may be

1.5 times the mean torque, The shear streSS':in'the shaft should not exceed 40N/mm' and the
,, ti! .*iFu

twist 1o per meter lerl$ Determine thetibmeter required, if i) the shaft is solid
iD the shaft is $pIlow with extern4l diameter twice the internal diameter.
Take modutusof,iigiAitv = A6**.
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8 a. List all assumptions and deriv€ the torsional formula in standard form

T=a=co
J R L. 
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b. In a plate of C45 steel (oyt: 353 Mpa) subjected to a system of loads, following stresses are

induced at critic,al-p,aint:o*= 150N/mm2 , oy,:100N/mm2 andt*,= 50N/mm2. Check
wheather there,is failure according to r) Maximum Principal Stress theory.
iD Maximum shear stress theory. If the material ib safe, find the factor of safety as per both

2 of3
theories. (10 Marks)
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(07 Marks)

(04 Marks)
of wood. Assuming
ize of the column to
factor of safety of 3

(09 Marks)
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