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Fifth Semester
Electrical Engineering / Elect. &  Elex. Engineering

Scheme July 2008

UTILIZATION  OF  ELECTRICAL  POWER

Time : Three Hours Maximum Marks : 100

Note : i) Attempt total five questions out of eight.

Hw$b AmR> ‘| go nm±M àíZ hb H$s{OE&

ii) In case  of any doubt or dispute, the English version question

should be treated as final.

{H$gr ^r àH$ma Ho$ g§Xoh AWdm {ddmX H$s pñW{V ‘| A§J«oOr ^mfm Ho$
àíZ H$mo A§{V‘ ‘mZm Om¶oJm&

1. a) Differentiate between individual drive and group drive. 3

ñdV§Ì MmbZ Ed§ g‘yh MmbZ ‘| A§Va ñnîQ> H$s{O¶o&

b) Write down various components of electric drive with the help of
a block diagram. 3

ãbm°H$ {MÌ H$s ghm¶Vm go {dÚwV MmbZ Ho$ {d{^Þ ^mJm| H$mo {b{I¶o&

c) Explain various factors which are used to decide the choice of an
electric drive. 6

{dÚwV MmbZ Ho$ M¶Z go ghm¶H$ {d{^Þ H$maH$m| H$mo g‘PmB¶o&

d) A 500 V DC shunt motor running at 700 r.p.m. takes an armature
current of 50 Amp. Effective armature resistance is 0.4Ω. What
resistance must be placed in series with the armature to reduce
the speed to 600 r.p.m. Torque remains constant? 8

EH$ 500 dmoëQ> H$s {Xï>Ymam eÊQ> ‘moQ>a 700 MH«$ à{V {‘ZQ> H$s J{V go
MbVo hþE, 50 Epån¶a H$s Am‘}Ma Ymam ItMVr h¢& Am‘}Ma H$m à^mdr
à{VamoY 0.4 Amo÷ h¡& Am‘}Ma n[anW ‘| loUrH«$‘ ‘| AbJ go bJm¶o OmZo
dmbo à{VamoY H$m ‘mZ ³¶m hmoJm, ¶{X ‘moQ>a H$s J{V 600 MH«$ à{V {‘ZQ>
VH$ H$‘ H$aZr hmo? ~b AmKyU© pñWa ah|&
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2. a) Write down the advantages of electric heating over other systems
of heating. 3

AÝ¶ VmnZ {d{Y¶m| H$s VwbZm ‘| {dÚwV VmnZ Ho$ bm^ {b{I¶o&

b) Write down various modes of heat transfer. 3

D$î‘m AÝVaU H$s {d{^Þ {d{Y¶m| H$mo {b{I¶o&

c) Write down the need and importance of electric braking in detail.
6

{dÚwV ~«oqH$J H$s Amdí¶H$Vm Ed§ ‘hÎd H$mo {dñVmanyd©H$ {b{I¶o&

d) Explain in brief the various methods of electric heating. Describe
the working of Ajax-Wyatt furnace by drawing a neat sketch.

8

{dÚwV VmnZ H$s {d{^Þ {d{Y¶m| H$mo g§jon ‘| g‘PmB¶o& EO¡³g-dmB¶Q>
^Q²>Q>r H$s H$m¶©-àUmbr H$m dU©Z ñdÀN> {MÌ ~ZmH$a H$s{O¶o&

3. a) State the desirable qualities of a good weld. 3

EH$ AÀN>o doëS> Ho$ dm§{N>V JwUm| H$mo Xem©B¶o&

b) Write down a short note on welding electrode. 3

doëS>Z Bbo³Q´>m°S> na g§{já {Q>ßnUr {b{I¶o&

c) Explain the construction and working of sodium vapour lamp
with the help of a neat diagram. 6

gmo{S>¶‘ dona b¡ån H$s g§aMZm Ed§ H$m¶©àUmbr H$mo ñdÀN> {MÌ H$s
ghm¶Vm go g‘PmB¶o&

d) Compare the following: 8

i) Induction heating and Di-electric heating

ii) Resistance welding and arc welding

{ZåZ H$s VwbZm H$s{O¶o …

i) àoaU VmnZ Ed§ namd¡ÚwV VmnZ

ii) à{VamoY doëS>Z Ed§ AmH©$ doëS>Z

Contd.....
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4. a) What is Flywheel? Write down its applications. 3

âbmB© ìhrb ³¶m h¢? BgHo$ AZwà¶moJm| H$mo {b{I¶o&

b) Define following terms: 3

i) Luminance

ii) Solid angle

iii) Glare

{ZåZ nXm| H$mo n[a^m{fV H$s{O¶o …

i) Á¶mo{V‘©¶Vm

ii) R>mog H$moU

iii) Mm¢Y

c) Write in brief the advantages, disadvantages and application of
electric welding. 6

{dÚwV doëS>Z Ho$ bm^, hm{Z¶m| Ed§ AZwà¶moJm| H$mo g§jon ‘| {b{I¶o&

d) Write down the importance of starter used in electric motors.
Name various methods of starting AC and DC motors. Draw
the labelled diagram of 3-point starter. 8

{dÚwV ‘moQ>am| ‘| àma§̂ H$ Ho$ ‘hÎd H$mo {b{I¶o& àË¶mdVu Ymam Ed§ {Xï>
Ymam ‘moQ>am| ‘| àma§^Z Ho$ {d{^Þ VarH$m| Ho$ Zm‘ {b{I¶o& VrZ {~ÝXþ
àma§̂ H$ H$m Zm‘m§{H$V {MÌ ~ZmB¶o&

5. a) What is power-factor and how is it expressed? 3

e{³V JwUm§H$ ³¶m h¡ VWm Bgo {H$g Vah go ì¶³V H$aVo h¢?

b) State in brief the requirements of a good lighting system. 3

EH$ AÀN>r bmBqQ>J ì¶dñWm Ho$ {b¶o Amdí¶H$ VÏ¶m| H$mo {b{I¶o&

c) Differentiate between tungsten filament lamp and fluorescent tube.
6

Q>§½ñQ>Z {’$bm‘|Q> b¡ån VWm âbwAmoaog|Q> Q²>¶y~ Ho$ ~rM A§Va ñnï> H$s{O¶o&

P.T.O.
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d) Determine the efficiency of a high frequency induction furnace,

which takes 10 minutes to melt 1.8 kg of aluminium. Input to the

furnace is 5 kW and initial temperature is 15°C, specific heat of

aluminium is 880 J/kg/°C. Latent heat of fusion of aluminium is

32 kJ/kg and melting point of aluminium is 660°C. Given that

1 J=2.78×10–7 kWhr. 8

EH$ CÀM Amd¥{Îm àoaU ^Q²>Q>r H$s XjVm H$s JUZm H$s{O¶o, Omo {H$

1.8  {H$bmoJ«m‘ Eë¶w{‘{Z¶‘ H$mo {nKbmZo ‘| 10 {‘ZQ> H$m g‘¶ boVr h¢&

^Q²>Q>r H$s {Zdoer e{³V 5 {H$bmodmQ> Ed§ àma§{^H$ Vmn‘mZ 15 {S>J«r gopëg¶g

h¢& Eë¶w{‘{Z¶‘ H$s {d{eï D$î‘m 880 Oyb à{V {H$.J«m.à{V {S>J«r gopëg¶g

h¢& Eë¶w{‘{Z¶‘ H$s Jwá D$î‘m 32 {H$bmo Oyb à{V {H$.J«m. VWm JbZm§H$

660 {S>J«r gopëg¶g h¢& {X¶m h¡ {H$ 1 Oyb =2.78×10–7 {H$bmo dmQ> K§Q>m&

6. a) State the factors affecting the process of electro deposition. 3

{dÚwV {ZjonU H$s à{H«$¶m H$mo à^m{dV H$aZo dmbo H$maH$m| H$mo Xem©B¶o&

b) Explain chemical equivalent and electro chemical equivalent. 3

amgm¶{ZH$ Ed§ {dÚwV amgm¶{ZH$ Vwë¶m§H$ H$mo g‘PmB¶o&

c) A battery of 60 cells is charged from a supply of 250V. Each cell

has an emf of 2V at the start and 2.5V at the end of the charging.

Internal resistance of each cell is 0.1Ω. If there is an external

resistance of 19Ω in the circuit. Calculate the initial charging

current and final charging current. 6

EH$ 60 gobm| dmbr ~¡Q>ar H$mo 250 dmoëQ> {dÚwV àXm¶ go Amdo{eV {H$¶m

OmVm h¡& àË¶oH$ gob H$s dmoëQ>Vm AmdoeZ Ho$ àma§̂  ‘| 2 dmoëQ> VWm A§V

‘| 2.5 dmoëQ> h¢& àË¶oH$ gob H$m Am§V[aH$ à{VamoY 0.1 Amo÷ h¢& ¶{X

n[anW ‘| AbJ go 19 Amo÷ H$m ~mø à{VamoY bJm¶m Om¶o Vmo àma§{^H$

Amdo{eV Ymam Ed§ A§{V‘ Amdo{eV Ymam H$s JUZm H$s{O¶o&

Contd.....
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d) A 400V, 50 Hz, 3φ line delivers 100kW at 0.8 power factor
lagging. The power factor of the line is required to be raised to
unity by installing shunt capacitors. Calculate capacitance of such
capacitor if connected in delta connection. 8

EH$ 400 dmoëQ>, 50 hQ²>©O {ÌH$bm bmBZ Ho$ Ûmam 100 {H$bmodmQ> H$m ^ma
0.8 níMJm‘r e{³V JwUm§H$ na àXm¶ {H$¶m OmVm h¢& bmBZ H$m e[³V
JwUm§H$ EH$ eÊQ> g§Km[aÌ Ûmam ~‹‹T>mH$a BH$mB© {H$¶m OmZm h¢& C³V g§Km[aÌ
H$s Ym[aVm H$s JUZm H$s{O¶o ¶{X ¶h S>oëQ>m g§¶moOZ ‘| bJm¶m OmVm h¢&
>

7. a) What are the disadvantages and low power factor? 3

Ý¶yZ e{³V JwUm§H$ H$s ³¶m-³¶m hm{Z¶m± hmoVr h¢?

b) Write a short note on maintenance of battery. 3

~¡Q>ar Ho$ aI-aImd na g§{já {Q>ßnUr {b{I¶o&

c) If a current of 15 Amp. deposits 14.40 gm of silver from a solution
of silver nitrate in 12 minutes. Calculate electro chemical
equivalent of silver. 6

¶{X 15 Epån¶a H$s Ymam 14.40 J«m‘ Mm±Xr H$mo 12 {‘ZQ> ‘| {gëda
ZmBQ´>oQ> Ho$ Kmob go O‘m H$aVr h¢ Vmo Mm±Xr H$m {dÚwV amgm¶{ZH$ Vwë¶m§H$
kmV H$s{O¶o&

d) A work space is illuminated by 10 lamps each of 200W, calculate
average illumination on working plane of area 10m×16m. Lamp
efficiency is 15 lumen per watt, utilisation factor is 0.6 and
depreciation factor is 0.8. 8

EH$ H$m¶© joÌ H$mo 10 b¡ånm| go amoeZ {H$¶m J¶m h¢ VWm àË¶oH$ b¡ån
200 dmQ> j‘Vm H$m h¢& 10 ‘r.×16 ‘r. joÌ’$b Ho$ H$m¶©joÌ ‘| Am¡gV

àXr{á H$s JUZm H$s{O¶o O~{H$ b¡ån H$s XjVm 15 ë¶y‘oZ à{V dmQ>,

Cn¶mo{JVm JwUm§H$ 0.6 VWm õmg JwUm§H$ 0.8 h¢&

P.T.O.
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8. a) What is trickle charging? 3

{Q´>H$b AmdoeZ ³¶m h¢?

b) Write down the working principle of resistance heating. 3

à{VamoY VmnZ H$m H$m¶©{gÕm§V {b{I¶o&

c) Draw and explain the speed-torque characteristics of  3φ induction
motor for various values of rotor resistance. 6

{ÌH$bm àoaU ‘moQ>a Ho$ J{V-~b AmKyU© A{^bjU H$mo amoQ>a à{VamoY Ho$
{d{^Þ ‘mZm| Ho$ {b¶o ItMH$a g‘PmB¶o&

d) Four resistive elements each of 60Ω are used in a resistive oven.
Calculate the power drawn from 240V, 1φ, AC supply when
elements are connected in 8

i) Series

ii) Parallel

Mma à{VamoYH$ Ad¶d àË¶oH$ 60 Amo÷ ‘mZ H$m, EH$ à{VamoYH$ Am°dZ
‘| à¶w³V {H$¶o OmVo h¢& EH$ 240 dmoëQ> H$s EH$b H$bm àË¶mdVu Ymam
{dÚwV àXm¶ go ItMr J¶r {dÚwV e{º$ H$s JUZm H$s{O¶o O~{H$ Ad¶d

i) loUrH«$‘ ‘|

ii) g‘m§Va H«$‘ ‘| g§¶mo{OV hmo

Y


