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Note: Answer uny FIVE full questio@, clgffosing ONE full questiQ,,.$om each modwle.
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1 a. Explain the principle of diele$lSic heating and the facto,rs on which dielectric loss in a

dielectric nrraterial depen$q*d " r:r * _" (08 Marks)
b. Disouss the principle gfu[#rwelding and the diEeffilfe between carbon and metallic arc

welding. q&u 1 "*,*o 
(08 Marks)

c. A three phase, 41#ffi'45 kW resistance ove# edploys nickel-chrome wire for its heating
elements. If the ffle-tdmperature is not to eqq#M 1200'C and the temperature of the charge

is to be timri.tgd$800oc, calculate the difupter and length of the wire. Assume radiating
efficiencffi7 and resistivity of nichrome as 1.016x10-6 C, and emissivity as 0.9.

(04 Marks),%' 
,,,,ffi=;. .

2 a. Explain the principle of high fre.grf€ircy induction $eattB$:'What factors deptrol the depth of
penetration'of heat? 

".,..,=*:' 

':.=''1. 
*," 

".,3ffif' (08 Marks)
b. State Farad&y's laws of,,91€.diffilysis and explain flrff=tfro applications ffi6ctrolyri::^ - _

,*ma *-- 
" 

(08 Marks)
o. o. An insulating -ut"rla1.3"*6 thick and 404##.*ih area is to be&ea$d by dielectric heating.

-. j: 't:;. il:'

The materia,l has a,.relative permittivity ojf trfmd a power fqdffi--ffif 0.05. Power required is
600 W at a freq.ffiS of 30 MHz. Deteunine the necessary SOltage and the current required.
If the voltage were to be limitedffiqSB'T V, what will ,be the frequency of the supply
required?- 

.r,,,,**, 
%; ,=.=;r;;, (04 Marks)

.,:
.'i:' " ,fModrl"_2

3 a. Stateffilaws of illuminatith riird explain the term: (i) Plain angle (ii) Solid angle and

establish the relationship'belween them. --* (08 Marks)
b..offiplain with a neat"siagr&fr, principle ofbp-tration of a sodium vapour lamp. Mention its

" Use. ;,*f (08 Marks)
J:", *o lamp posts *.30* apart and aq fifred with lamps of luminous intensity 200 C.P each,

at a height of"6,*re*dffive the groun$&lculate the illumination on the ground (i) under each
lamp (ii) TeWff between the l@p!# (04 Marks)

OR
(04 Marks)4 &. What are the requiremenfdffi&good lighting?

b. Write short notes on ; (i!*#ldod lighting (ii) Street lighting. (08 Marks)

c. A lamp having a uniforrfi"C.P of 300 in all directions is provided with a reflector which
direots 60 percent'*o*f fhe total light uniformly on to a circular area of 12m diameter. The

lamp is 5m above.thd area. Qalculate (i) the illumination at the centre and edge of the surface
with and with8$flh6flector. (ii) The average illumination over a area without the reflector.

. (08 Marks)
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5 a. Assuming the quadrilateral speed time curve, deriverequation for
(i) Total distance travelled by the train betweeqlwo Stops

(ii) Velocity at the time ofbraking. ,*, * *# '\ (08 Marks)

b. i"gn" ,p""ifi" energy consumpt6n and di$c$sp ihe factols affFecting l.L'ry (0s Marks)

c. A scheduled speed-of 45 km/hr is rei{fu,,fdibetween two stops lfus=ffi apart. Find the

maximum rp""d over the run if the slop is of 20 seconds duration. Tpe values of acceleration

and retardation are 2.4 kmphp.: iid 3.2 kmphps respectiVely. Assume a simplified

trapezoidal speed time curve. de+, W ;; (04 Marks)

'# oR- 
* 

^^a. Define Tractive effort. Q.$#.9. ixpres.ion for total traclpe effort for propulsion of a train.

d'q!1"- T lt*"',, (08 Marks)

b. Explain why a series ntffi is preferred for the e1ec"ffi......."j tion. (04 Marks)

c. Explain with the S$.,$suitable circuit diagrrlms ':r

(i) Shunt transiffi # (ii) Bridge transiti$#l_hsapplied to a pair of d.c traction motor$.-%# - yU, (08 Marks)

..::.- i ,I -'rl-" Module-4f'*jri:iiuC IVIOGIUIO-{
rah.7 a. Describpffib-rw pluggrng, rheostatic#--,ffing and regenerativqprakurg are employed with d.c

motors.,ft frd ,-r" {S " (12 Marks)
7 , . 1q t L a :-- L--- 11 ' -- ---:-J+,:i$\'Sfl /no rt^-r--\b. Show hoi sag and tension are caffitriated in trolley ry;@i* 

- (08 Marks)
*q' * "'rt'J-

' -....--.r!,,. /\, $,$'-. '"*fl "*o,,ir*$, OR l. 'P l.:d'
a. Sketch the various "r.uffiert of current cole-ctigm used in electriclraoiion. (06 Marks)

b. Explain the function of a negative booster i4'a gamway system. (06 Marks)

c. Discuss some of the mechanical braking ahffiments used iq Hec"tric traction. (08 Marks)
-.4 r@ ., "r! \t-s\'=.:*q:' fu *' qqp

+." ,.,'. Y

e a. with relevan,".fiito ororrn, at"riffi#iog p.i,r"gffirHyuria Electric vehicle.
i" ui't? ., *""". 

'* (10 1\

"','-,a 'ir:::; ! ' ';' "ffi f

i,' ,ii - ;*qt"'*u (10 Marks)

b. DiscuqCffittric energy consffijbii in electric vehidl$." (10 Marks)
! "-/

"Is-d

'# '::s-t:i:;1r' OR"=t::"
10 a. Wjtflneat diagram, 

"xpia,i{ffi" 
configurat! f Electric vehicles. (10 Marks)

-!,* uss electrical veht6JE performance int'&fiffs of maximum cruising speed, gradeability and
eflhbceleration. 

h.& . ' ,. e (10 Marks)
q
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