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First/Second Semester B.E, Degree Examination, Dec.08/Jan.09
Elements of Mechanical Engineering

Time;-: 3 hrs. Max. Marks: 100

Note: I.Answer any FIVE full questions, selecting at feast TWO questions from eqch part.
2. Answer all objective type quesitons only in first & second writing pages.
3. Ansiver for objective lype questions shail not be repeated.
4.U/se of steam table is not peruiitted.

PART - A
1 & Choose the correct answer : {04 Marks)
() The centrifugal forces generated by the earth rotalion on the far side results in
another bulge rise on this side of the earth.
(A) Lunar Tides (B) Earth Quakes {C) Volcanoes  (T¥) None.
e_, Gi}  The process in which, using the principle of photovoltaic effect the solar encigy is
directly converted in to Electrical energy is

{A) [elio Thermal process R (3) Helie Electrical pracess

(C) Mechanical process (D) None.
(i) Babcockand Witcox Boileris _ pressure beiler.

(A) Low {B) High {C) Medium (D) Mone.
{iv}  Actual energy stored in the stcam 15 called as

(A) Internal latent heat (B} Sensible heat

(C) Internal cnergy of steam (D} fatent heat of Evaporation.

b. With neat sketch explain working of Lanchashire boiler & also show the path of flue gases
[Show all 3 views. ] {10 Marks)
¢ What amonnt of heal would be required to produce 4 kg of steam at a pressure of 6 bar and
temperature of 250°C from water al 30°C? Take C,y = 2.2 kifkgK. Specific heat of
water—4._ 18 kJ/kgk. At § bar he= 6704 klfkg , b, =2085 klko, Te=158.8°C (06 Marks)

2 a. {hoosc the comrect answer : (04 Marks)
(i) The high velocity steam particle enters in the turbine blades where it undergoes
(A} Change in momenium (B) Change in dir¢ction of molion
(C) Change in kinetic energy (D) None.
() Kaplantwbmeisa ___turbine. -
(A) Low head reactson (B} High head reaciion
(C) Impuise (D)} Fire tube
(ili)  Expapsion of steam in sevcral slages is calied
(A) Open cycle gas turbine (B) Closcd cycle gas tusbine
(C) Compounding (D) ¥mpulse water turbine.

(iv) A prime mover in which the heat chergy of the steam is transformed in to mechanical
cnergy direcily in the form of rolary mation is catled
(A) Generator  (B) Alfernator  {©) Steam turbine (D) IC Engine.

b. Wilhneat sketch explain working of pﬁ:ssum —veloeity compounding. (06 Marks)
¢.  Dilferentiate between Impulise and Reaction turbine. {04 Marks)
d. Exphain the working of closed cycle gas {urbine with a line diagram. {06 Marks)
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4) The wave function for the motion of pariicies in one dimensiopal potential box of

. . I . -
lengih a is given by y, = Dsin— x. Where D is the normalizalion constant, The
.oa

value of D is

i) i i) .J% ) a w) E (04 Marks)

b. Set up-time independent schrodinger wave equation, (06 Marks)
¢. Write the physical sipnificance of wave function. {04 Marks)
d. A quantum particle confined {0 one dimensional box of width *a’ is in its first excited state.

i

What ijs the probability of finding the particle over an interval of (a/2) marked
symmelrically at the centre of the box? (06 Marks)

1) I the mobility of glectron in a metal increascs the resistivety.
i) BDecreases 1) Increases iii) Remainsconstant 1v) none of these
2) Ohms law refates Lo the electric field I, conductivity o and current density F as
y i=l/ iy I =ogp? iii) J=% iv) J=cE
3) The average drill velocity Vd of clectrons in a metal is rclated to the electne field 1
and celhsion tme T as

: clit i m elt . m
i — i) ’— iH) — vy —.
) m ) ekt ) m ) eliz

4) Experimentaliy specific heat at constant volume CV is given by

) %I{ iy 10 RT i) i;11 v} 107R. (04 Marks}
Wrile down the assumptions of classicad free electzon theory. {04 Marls)
Explain failure of classical free eleciron theory. {76 Marks)
Find the temperature at which there is |% probability that a siate with an energy 0.5ev
abpve fermi energy is Gocupied. {06 Marcks)

1} The unit of dipole monient f url volume is
i) Coulomb/melre i) Coulomb/meirs™ iii} coutomb/meire’ iv) Coulomb.
2} The Mux density 1s related to the electric field as
i) D=e+l @) D=s-E i) D=5 iv)] D=gE.

3) In a solid or liquid dicleciric with extemal applied electrical field, as the ¢lectronic
polarizability o, increases the intcrvat hield E;

i) Increases i)  Reduces i) Remains constant  iv)  none of these.
1) In a diclectric, the polanzalion is
1) Linear function of applicd field i1}  Squarc tunction of applied hAeld
ii1) Exponential lunctons of applied ficld #v)  Logarithipic function of applied held.
(04 dfarks)
Derive an cxpression lor mtemal field in case of one dimensional arcay of atoms in
dietecine solids. ' (06 Marks)
Descnbe Ferra electrics. {0 Harks)
Sulphur is clementat solid dielectric whose dicleetrie constant is 3.4, Calculate elecironic
plarizability if its density is 2.07x 167 ko/m” and atomic wt is 32.07. {06 Marcks)
PART-B

1} The emission of photon without being aided by any external agency is called
1) Light amplification #) Induced absorption i) Stimulated emission
V) Spontancous crmission. -
2ol
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Choose the correct answer - {04 Marks)
{i} Ganding 15 also called as

{A) Twisting {B) Honing {C} Lapping (D) Abrassive machining.
(i) Im ... Process the workpiece 18 fed in the sane direction as that of cuties’s

langeniial velocity.

(A) Horizontal milling ¢B) Vertical milling (C) Down milling (D)Up milling
{iti))  ...-....1s the type of artificial abrassive,

{A} sand stene {B) Corundum (C) Emery (D} Aluminium oxide,
{1v)  Imegular shape of machining is done in 3

(A) Angulat mithog  (B) Formmilling  {C) Gang nnlling (1) End milling

Diravw the neat sketch of Horfzontal milling machine & explain parts. (08 Marks)
With neat sketck explain centeiless grinding process & also cylindrical grinding process
(08 Marks)

Choose the correct answer : (04 Marks)
(%) The hard filler material used jn Brazing is

{A) Selder (B) Flux (C) Spelter (1D} Flectrode
{11)  Resistance of lubricating o1l 10 flow is

(A} Porosity (B) Eleetricity  (C) Viscosity (D} tong,
(i11)  French chaik is

{/\) Filler material (B) Flux (C) Lubricant () Solder
(xv)  Support provided for rolating shaft is

{A) Bearing {B) Lubricant  {C} Axle (D} Hook.
fixplain with neat sketch flame chamcleristics of oxy-acetylene gas welding. {08 Marks)
Explain with neat sketch plummer block {08 Marks)
Choose ihe cormreet answer - {04 Marks)

(1) For converting rolary motion in to rectilincar motion type of gear used is
(A} Spur pear (B} Rack & penien  (C) Spiral gear (i) Bevel gear.
(#)  In an open bell drive, fo increase the are of conlact of the belt and driven pulley

.............. 15 uscd.
{A) Jockey pulley  (13) Fastand loosc pulley
(C} Guide pulley (D) Stepped conae putley
(1)  The difference between actual speed and that of calculated is
(A) Creep (B) Siip {C) Gear train (I3 Speed ratio

{iv} Theratio of diameters of driver and driven pulley is catled
(A) Module  (B) Pitch circle diameter (C) Ratio of tensian (D) Velocily ratio.

Derive an equanon for ratio of tension in belt drive. (68 Marks)
Twe pulleys of diameter 306mm and 750mm mevnted on two parallel shafis 1.5 mts apart
arc connccted by leather belt 150mm width. If maximiwm safe tenston af belt is 14 N per mm
width, determine maximum power transmitted i case of (i) Open beli drive (i) Cross bell
drive. Assome speed of the belt as 540 mfinin, p=025 {08 Marks)
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