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UTILIZATION OF ELECTRICAL POWER & TRACTION

Fraifa ww . fEe [tftreham 31 : 70
Time allowed : Three Hours] [Maximum Marks : 70
Pz () FeE T IAEE 8, 994 8 fel IR F IR G |
Note : Question No. 1 is compulsory, answer any FOUR questions from the remaining.
(ii) TE 59 & G} ST i HHAR T G & Hiord |
Solve all parts of a question consecutively together.
(iii) % 55 1 79 98 G IR Fiord |
Start each question on fresh page.
(iv) 27 yreraT 4 ar &7 1 1Rufa F S Sae # A8 |
Only English version is valid in case of difference in both the languages.

. (1) sAdAERraEs R ?

(a) JodHITS HI (b)y v STor A

(C) U el ST Wik (d) IR Y TE
Which motor is for constant speed ?

(a) Synchronous motor (b) 3 phase induction motor

(¢) 1 phase induction motor (d) None of the above

() uferaet § Sy w2

(a) SROTHRX (b) qeThIIeT AT

(c) Ifeda A (d) SR A ° HIg TR
Motor used in elevators is

(2 Induction motor (b) Synchronous motor
(¢) Universal motor (d) None of the above

(3) eaE 3T WE 3 goiagie SR TR -

(a) oA (b) THE
(c) =idl (@) dta

The electrode of a direct arc furnace is made of
(@) Tungsten (b) Graphite
(¢) Silver (d) Copper

(1 0f8) P.T.O.
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ue Fioe! & fafdmo g g @

(@ T (b)y T

c T (d T
Radiations from a black body are proportional to

@ T! (b)y T2

© T d T

wfere Afeen & g W 3c= FHT GuEETd Bl 8

@ IR (b) KVA

(c) ©W (d) dreed

In resistance welding heat produced at the joint is proportional to
@@ IR (b) KVA

(c) Current (d) Voltage
H1 o afeen sfda afcenadi 2 7

(a) W& (b) Hmw

(c) T (d) e AT
Which welding is not a resistance welding ?

(a) Projection (b) Seam

(c) Flash (d) Carbon arc
afeen ferga ftaey yEufda feran smar 2 -

(a) ot T (b) EHE

(c) Haet Higet & gl (d) I H F HIE T
The welding electric circuit is earthed

(a) Never (b) Always

(¢) Through cable only (d) None of the above
aifers o i 361 2

(a) Uem/de (b) e

(c) Ve d) feft

The unit of solid angle is

(a) Radians/meter (b) Radians
(¢) Steradians (d) Degree
Gifegn oy v 101 8

(a) <A (b) TeIEl

(c) e (d) &

The colour of sodium vapour lamp is

(a) Red (b) Pink

(c) Yellow (d) Green
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(10) wfFE ToTad 6 3518 B
@ dre/H? (b) T
() g/ (d) dMe
The unit of luminous flux is
(@) Wat/m? (b) Lumen
(¢c) Lumen/m? (d) Watt
(11) wbrer o1 O it Fan 8 -
(@) 3mgfa (b) e
(c) T (a) 3 (b) (d) S =
Colour of light depends on
(a) Frequency (b) Wavelength
(¢) Both (a)and (b) (d) Speed of light
(12) HUSHAT HTHS 2
(a) WehTYI FoTE <l (b) o disdn
(c) walfara gegan (d) =iy
Candela is unit of
(a) Light flux (b) Luminous intensity
(¢) Luminous efficiency (d) Glare
(13) W § S T1 el oo SATEIR AN R ST & 7
(@ DCda= (b) 1-hcAra AC A
(c) Trrefa ACa= (d) ot ot
Which traction system is mostly used in India ?
(a) DC system (b) 1-¢ AC system
(¢) 3-¢ AC system (d) All of the above
(14) T Yo 1§ Ue Felta G o T gy SuE o a7
(@ 25KkV,50Hz (b) 50kV,50Hz
(¢) 25kV,60Hz (d) 400V, 100 Hz
In Indian Railway single-phase traction system is used with
(a) 25kV,50Hz (b) 50kV,50Hz
(¢) 25kV,60Hz (d) 400V, 100 Hz

(15) e Hefta AC 7 § 2 Ge-ReAl & wed gl 2t @

(a) 50 fe.ift. & 80 fo i (b) 50Tt & 100 fh.Hi.

(c) 40 fo. (d) I9UF | § HIE TE

In a single-phase AC system the distance between two sub-stations is
(a) 50 km to 80 km (b) 50 km to 100 km

(c) 40km (d) None of the above

P.T.O.
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(16) ot gl i ¥t waera aidi 2 -
(a) 600dee DC
(b) 25 fret diee, T Hela AC
(c) 25 Twaraiee, - AC
(d) 15 fen e, B-=efm AC
Long distance Railways operate on

(a) 600V DC (b) 25KV, single phase AC
(¢) 25kV, three phase AC (d) 15 kV, three phase AC

(17) =19 g FaTferd eihmifed i awqul qaran Bid 2

(@) 5-10% (b)y 15-20%

(c) 25-35% (d) IotEa ot

The overall efficiency of steam locomotive is

(a) 5-10% (b) 15-20%

(c) 25-35% (d) All of the above
(18) TTfa-5HE =k § TG ST @ -

(a) o H gl (b) 3NEa =T

(c) 3NTd =W (d) Ivtie oot

Area under the speed-time curve represents
(a) Total distance travelled (b) Average speed
(c) Average acceleration (d) All of the above

(19) &t &ar % ford o 6 g a2
(@ 1.5-4 %, i gvavfaa.
(b) 3—4F%f sfaavervfas.
(c) 5-—10 . vfagvervfa .
@ 0.5-1.5%H. sfyavervfaa.

The acceleration rate for Urban Service is
(a) 1.5 —4km/hr/sec. (b) 3 —4 km/hr/sec.
(¢) 5-10km/hr/sec. (d) 0.5-1.5 km/hr/sec.

(20) @ Hear &1 W Bl @

(a) 0.16 fedieavara. (b) 1.6 fedfi/amera.
() 16 fwdiravaa. (d) 40 fereftravera.
The value of coasting retardation is

(a) 0.16 km/hr/sec. (b) 1.6 km/hr/sec.

(c) 16 km/hr/sec. (d) 40 km/hr/sec.
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(21) = 91 AlbmEIeS STRrHaR TETEH ITeTEdl TEdT 2 7
(a) femga (b) e
() ¥ (d) IR HF BT
Which locomotive has the highest operational availability ?
(a) Electrical (b) Diesel
(c) Steam (d) None of the above

(22) He¥o1 =TT FETAT B @

(23)

(a) 1/E (b) 1/ED)?

(c) = (d) I H & Hig T
Friction in traction system is proportional to

(a) 1/speed (b) 1/(speed)?

(c) speed (d) None of the above
AC Foft et 3aeh fore Suga 781 2

(a) U FAl (b) T Fa

(c) WA AT el (d) I ot

AC series motors are not suitable for

(a) Sub-urban service (b) Urban service

(¢) Main line service (d) All of the above

(24) forea Hapdor @ A @t DC Hiet 394 Bt 2 7

(a) oot (b) TR

(c) Tl (a) 3R (b) (d) IqUew § F HIE A

Which DC motor is used in electric traction system ?

(a) Series (b) Shunt

(¢) Both (a) and (b) (d) None of the above
(25) THHT=R FaTeH fog dedu At & ford FEHEBATS ?

(a) DC #oft 7 (b) DCI= AR

(c) UK (d) Iuded H IS TE

Parallel operation of which traction motor is easy ?

(a) DC series motor (b) DC shunt motor

(¢) Induction motor (d) None of the above

(26) TEE SO A A R

(@) W (b) oo A

(c) v iy (d) Iqtied o F RIS T
Linear Induction motor has

(a) Linear motion (b) Rotary motion

(¢) Angular motion (d) None of the above

1004

P.T.O.
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fiea A Hifea % T= W R
(a) i faaee (b) ufwnfiE
(c) THYUI HIEA (d) SwE g+t
Main parts of an electric locomotive are
(@) Circuit Breaker (b) Transformer
(¢) Traction motor (d) All of the above
R GUTESH HHYUI d- | ST B @ :
(a) U=TTH (b) U7 EUES
(c) et HuTESH (d) Ietem @t
Current collectors used in traction system
(a) Pantograph (b) Bow collector
(c) Trolley collector (d) All of the above
R fregdrar 4 frdimand i et 2 -
(a) G h B W (b) T AR b g T
(c) TPeh AR W qEE W d) ot gt |
The characteristics of overhead electrifications depends on
(a) Loss of contact (b) Wear of contact wire

(¢) Pressure on contact wire (d) All of the above

(30) & G TR 7 HI G@ 1 ol & 7

(@ AC (b)y DC

© (a) 3 (b) S (d) S H FHIE AL

Which system does not interfere to communication system ?

(@ AC (b) DC

(c¢) Both (a)and (b) (d) None of the above (1x30)

2. (i) mmmmﬁm-mﬁmmmmu

Draw torque-armature current characteristics of DC-series motor.

(i) AT YT & TS |

Explain the accelerating weight.

(i) SR AT o= < g ferseand fefid |

Write the main properties of resistance heating element.

(iv) S geran b1 areeTia it |

Define lamp efficiency.

) E@WWW%WHﬁ—mwml

Draw speed-time curve for main line Railway Services. (2x5)
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m%mmﬁﬁﬁmﬁawmmﬁaw :
Write the name of motor used for the following with reason :
(@) fogada
Electrical Train
(b) gl fae
Textile Mill (2.5x2)
fagaaem w2 7 TEhe FTE | GE FICH % e & FE 1 v b |

What is an electrical drive ? Describe the advantages and disadvantages of
individual drive and group drive. (1+4)

ﬁgﬁﬂﬂﬁ%@ﬁ%@iﬁmﬁ@mﬁﬁgﬂwﬁﬁmﬁaﬁamﬁﬁl

Write advantages of Electrical Heating. Explain any one type of electrical heating
method with diagram. (1+4)

m%ﬁmﬁmluﬁﬂuﬁaﬂtaﬁ%@ﬁwwi

Explain the working principle of spot welding. Compare Resistance Welding and
Arc Welding. (3+2)

wEife & fami ot wwgsd |
Explain the laws of illumination. )

S @ gt e ) ahenfya i
Define the following related to illumination :
(a) UH.TE.HL

MSCP
(b) BEHMO

Solid Angle (2.5%2)

3TTes GehaT a4 i mﬁwaﬁwﬁﬁﬂm%éﬁwﬁaﬁ%ﬁw |

Write the requirements of an Ideal traction system and also state different types

of traction systems. (2+2)
itee =, Y =T van gt 7 S reEd |
Explain average speed, crest speed and scheduled speed. (2x3)

P.T.O.
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AC Soft drex 3 rfirareoi 1 avf HfRE |

Explain the characteristics of AC series motor. ‘ &)

(ii) %@-ﬁﬂ@m%%ﬁmﬂaﬁwﬁ—wwﬁmﬁw%

1

(i)

3ia 7 Sifereran 9T ¥q s wYa HIfd |

With the help of simplified quadrilateral speed-time curve of electric train
movement, derive an expression for maximum speed at the end of acceleration. (5)

ﬁgﬂ@aﬁﬁﬁa%ﬁmmaﬁaﬁ%aﬂ@ﬁmﬁml

Explain various equipments of an electric locomotive with the help of block
diagram. (7)
Zieft T auT YeTHTE HHTEe I gl Hifd |

Compare Trolley collector and Pantograph collector. 3)




