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Utilization of Electrical Power

Time: 3 hrs. . 
* tt,,'' * Max. Marks: 100

Note: Answer any FIVE fwll qwestlons, c\:,ij$g ONE full question{6am each nadule.

a.Classifyelectrica1heating*.qhsd..m*equations.*ptuindesignofcircu1arand
ribbon or strip type conductq#S::'=-::: :'..; 

! 
* 

, , : (06 Marks)
b. A three phase 415Y,  5k${rigeistance oven employs nicl[el chrome',wire for its heating

elements. If the wire tewtstrliLd is not to exceed UdO"i and temp€,tat.ur€rof change is to be

limited to 800"C, calotrlate the diameter and lengJh of the wire. Assurn€ rd.diating effrciency
as 0.57 and resistivitypfine rrielrome as 1.016 "T'bpey* and emiss,ivity as 0.9. (08 Marks)

c. Define Faraday'si,fu$t hw arld second law ofilectrolysis. Explain i) Current efficiency

,: { "r',lititr 
,,'

't """'" ' 'i

a. With neat di{ram, explain i) Buttweiding ii) Spot welding. , ,,, (06 Marks)

b. A copper iefining plant uses 40t[ electrolytic cells ari$a;earries a o*rent of 5000A, the
voltage per cell being 0.3 votts,'T1re plant works for 42 hours per week. Electro chemical

equivalent of copper is 32.1 x.I0-8kg/C. Calculate the energy consum-pffiper tonne.<g/c. carculat$,energy consum.pfion p.r tni;; 
Marks)

application ,..6;f. ?lectrical heatinf-:-iiXplain advantages oIc. Mention domestic and fustrial application.of electrical heatinf::-iiXplain advantages of
electric heating. (06 Marks)

naoduie-z
3 a. State and expi4inthe laws of illumlnpt'im (06 Marks)

b. Two sources of candle power or luminous intensity 200 candela and 250 candela are

mountedrat I meters anO lO mttrcrs iispectively. Th$horizontal distanee.between the lamp
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mountedrat 8 meters and 10 @rs respectively.-p'(e*,horizontal distafiee.between the lamp
posts is 40 meters. Calculatg*lte illumination in the middle of the posts. (08 Marks)

c. With"n-eat diagram, expla!+qridhuction and woSkiii! of Flourescent lamp, (06 Marks)
", 

.- OR
4 a. Define the following terms:-'.,', Luminious[,flUx ,,,- . I

ii) Luminous intensity
iii) Illumination. (06 Marks)

b. With neatildl#iam, explain twotp'"s of Lumer-Brodhun photometers.' ' (08 Marks)

c. Explain: i) Flood lighting ., iillight fittings. (06 Marks)

Module-3
a. Define the following terms:

i) Crest speed'..

ii) Average speed

iii) Schedule speed.
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(06 Marks)



b.

c.
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A train is required to run between two stops which are 4 k_ntffiart with a schedule speed of
45kms and duration of. stops being 30 seconds. The ',bffiing retardation is 3kmph-ps.

ealculate the acceleration, if the ratio of maximum6p=.el,,g'to average speed is 1.25. Assume

trapezoidal speed-time curve. ,..tu--:,. (08 Marks)

Discuss the mechanical and electrical characteristrie,$, of electric motors used for traction.

:::..-,..,, 
,. (06 Marks)

UR
6 a. Derive an expression for tractive effofi'q?dfllrired for the propulsion of a train considering

gfadient and resistance to train movqgaent. " (08 Marks)

b. Explaur-: i) Tramways ii) Trolley*bris$CI' iii) Diesel electric drive (06 Marks)

c. Aneleetric train weighing 3O0*tfrnd,Aas tZ motors geared to 
-the 

driving wheels. Each wheel
has a diameter of 100cm.

t;::r ::"X - .::

in has to be acceleratedftb 60kmph in 30 seconds up a

OR==,,t''

t'q?dfltrireo

gradient I in 100. The trainte{iSiance is 40 Newtons per.tone. The effect of rotational inertia

is 10%. The gear ratio ist4'frib gear efficiency is .,!,,, . D.t.rmine the torque developed by
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