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GENERAL ENGINEERING(Electrical) : :
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pearconsisis of Part-B (Electrical) . Candidates should atternpt 5 questionsin all.
iy Juestions carry equal marks. _ _ :

BNrh candidate will be givenronly one Question-cum-Answer-Book.

ﬁnjlwpﬁ to all questions must be written in ane language, i.e., either in English or in Hindi
-Aiecording to the option given by the candidate in his/ her Application Form. Candidates are
not Allowed to writethe answers partly in English and partly in Hindi,

Candidates must write their Roli No. at the. prescribed place on the cover pange of the
Question-cum-Answer-Book correctly, Candidates must also put their slqnature, and left-
hand thumb irmpression on the cover page at the prescribed place. Tha zbove instructions
must be fully complied with failing which the Answer Book will fiot be evaluated/zero mark
will bz awarded. _
No credit will ke given for answers written in a language other than the one opted by the
o candidate.

- & "Mobile phones and wireless communication devices are completely banned in
the examination halls/rooms. Candidatas are strictly advised not to keep mobile
phones/any other wireless communication devices with them, even switching it
off, in their own interest, Failing to comply with this provision will be considered
&5 using unfair means in the examination and action will be taken against theny:
Including cancellation of their candidature and debarment from the examination
of the Commission as per the provisions of the notice of examination.” :
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@1 a) A.capacitor consists of two metal piates, each 40¢m x 40om, spaced 6 mm (Z0)-
apart. The space batween the metal plates is filled with a glass plate dmm .. F
thick and a layer of paper 1 mm thick. The refative permitlivities of glass and '
paper are 8 and 2 respectively. Find the capacitance of the system. Ifa. ..
potential difference of 10 KV is applied to the capacitar, determina the -
energy stored init. : . _

@ R 40cm x 40cm A a7 A 21 oIt T & 21 et 5 ey B
mﬁm?ﬁﬁ'ﬁmm AEY e A R AT 1mm 7 FEer r g

mw%lmaﬂrmaﬁrﬂﬁﬁammrsmz%lﬁw
¥ TR e FfSw) af Fenfer F 10 KV a7 fierg 3icrk srpea @
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Q1 b) The tifne constant of a certain mductwegoll was found o be 2.5 ms. With a {15) -
resistance of §0Q added in series, a new time constant of 0.5 ms was
obiained_Find the tnductance and resmtance ofthe CGI|
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¢) Two identical coils, when connected in series}have total inductance of 12H {
and 4+ depenrdingupon their method of connéction. Find _

(i) Seffinductance of the ¢oils, and

(i Mutual induclance between the coils.

mﬁaﬁwawmﬂmmmm#mﬁa; - -+
NG 9 12H HRC4H gar g ﬁmﬁnﬁaﬁmaﬁrﬁm o

(i) FsTer=l ST o 9ehea, 3T - _.
(iDFsfodt F T MER Ry 1 - i
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a.
’. - 3

Qi d) Find the cumrenl in the 10 Q resistor in the né:fwark shown in figure-1. Use (19} 3
Thevenin's ihecrem. 4
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: 3
&) A coil is connected in series with a non-indu¢

tive resistance of 30 O across {4!31

240V, 50Hz supply. The reading of a voltmetter across the cml is 1BDV and .

across the resistor is 130V. Calculate

() Power absorbed by the coil
{if] Inductance ofthe coil
(iii) Resistance of the coil,and
(v) Powerfaciorof the whole circuit o |
W F5el 240V, 50Hz WEeTS T 30Q & TR YRR areh Awer & o
gl ggﬁrqtaﬁmara;rm 180V & AR wfcrdierd R 130V &1
(j)ﬂaﬁrammm?rmﬁa :
(i) F=oiy 7 e
(i) el @ e 3t
(V) t[lqﬁqﬂmrﬁqaw
| '
+ L ; — \;1., I
' f; ors
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Q2 b} What doyournean by resonance of electricalcircuits?
Howis Lhe quality Factor and the bandwidth determined for a series resonant
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tums. The meanwidth of the coilis 2.5 cma

- Q2 &) The coil of apermanent magnet moving coil I'Ilstrument is wound with 42.8
d

fidld is2.0cm. If the flux density in the airgap
torque, in newton meters, when a current of 13mA flows through the coil.

S i3 4 e T S T e

axial length of the magnetic i
0.2 T, calculate the deflecting ™

42.5 Tfs'ﬂ?f%l Frgell i ATEY

Sleré 2.5 om & AR gahra A7 1 3w oETE 2.0 om &) 3 T IR F;
Hf3raTe oered 0.27 ¥ of et et 7 g=ell # = 15mA Y RT Satlee
Y 1 BEieE TH-3TEET & vitEe RifaT]
...... At oAACL4 eqaratiien... £y P.m e, ngaring el is
(er *E—f‘; o kDI NBAT
O e 47 ﬂad‘zk 1 _ .
Nz MG, W F2E 2N, leaglh 5 2 #10m
B 2. T, T =180 A
=7 pelessing doayee fod . PapmC  ngvoutent
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3

Q3 2) The ceflecting torque.in an ammeter varies as. the square of the current (2x1§
through it. IF 2 current of 10 A produces a deflaction of 90°, What deflection 4
willoccur foracurrentof 5Awhenthe mstrument is
{i}spring- controfied

(iygravity-controlled

TR & Reew aa- {39 yaiRa @ Al geiRR SR & SRR
ST (e &1 TT 10 A fr emy 90° 7 R IcvesT ST § ar 5 A URT
¥ faw R 7 e, o A 4T R
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fuxperpole isQ.02weber. Calculate -
{1) The speed atwhich the generator must be run to generate 300V7? S
(i) What should be the speed ifthe generator were wave-wound?- o

6 St A drafRr R HIRT SRR ek HHAE T 600 FIF 7§
IR | Affras 0.02 $R &) wiewes Afse "

i) 300 V 3T ST & fae FeReR iy i Frash g

(i) P FateT e FSfer g A mifey Rt gl anfaw?
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Q3 c) A230V de shunt motor takes 5Aat no load And runs at 1000 rpm. Calculate (20}
the speed when loaded and taking a current of 30 A. The armature and field . -4
resistances are Q.24 and 230 {1 respectively.

| 230 V 1 v 4T e AR T AX 9T 5 A o § 3 1000 mm W
A 81 SR B R 3R 30 A & R O aIfey i IR R R
AR & YRR R 0.203R 23008 |

i

__é‘:v#

a ;‘Eﬁf = —

e

ext _ lmnaded  (ondi e

;
j .
Teoort 1€ = By, Tia =304 Ta, ~2g9Ah 5

n
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. § . .
¢ Q4 a) Asingle phase fransformer with a ratio of 6600/600V has a load impedance {2x10)
: of (4+*) Q@ connected across the terminals of low voltage winding. Calculate '
(Dthe KW deliveredtothetoad. . '
(i) Neglectinglosses in the transformer, find the current taken by it from ihe
stpply Ines. .
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= Yot F B600/B00V F Heqicl AT gRIGER 3 Bt aleear $39 &
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Q4 b} A 23072300V transformer takes a no 1dad current of 6.5 A and absorbs
187, Fthe resistance of pamary is 0.08 Q | find (i) the core oss (i) no load
power factor{ii) acfive component of current and (iv) magnetising current.

230/2300 V F TP 6.5A F 7T URT oar § 3T 187w 3aeifda
Fvar &l g wyaAl) afade 0.06 @ F & () s af (i) o 9] fegg
IUTF (i} TR T Tishe Hem AR (iv) g9 4T a1 ifs)

Xe L) %e) e loed  _canctod o= Go5,

g ————
wis 0o A ROCaRx. Po = L&T lal P, 2y =0-0OL

91:_5‘22?&.,% i Q&Tf)"n

— - A ' . ';gu{."iaih"i :
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T
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el
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n
‘,’F;‘Dn ot = Pn-— :l},ﬁ.ll — gL — 2826
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Q4 €} A 3-phase induction mofor is wound for 4 p&les and is supplied from 50 Hz

systern. Calculate

() Thesynchronous speed | | o .' | . {4}-..

(i) The speed of lhe motor when slipis 4% - {(8)°

(i) The rofor current frequency when the motor runs at 600 rpm. : _ (8)

S T gl 9T AT 4 aﬁwmﬁa%aﬁrmﬁm Hz fireea & goars &

T &1 FosiTaiae ) wRefae ST ; - |

() deurfas aid - IR (4}

{ii) AT FrariS afE T 4% ol | | | _ (8)

- (i) STT AL 600 rpm I T TEY B AY GUTB GRT AR 8)
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Q52) A 200W, 230V, 50Hz capacltur-start \mctur has the following wmdmg l

| 'ﬂwm R= 4.5Q, X =3.7Q

'mmmaﬁmﬂmﬁﬁwmﬂ?maﬁﬁﬂmaﬂ-m@

]

een stants:

Mainwinding: R=4.50, X =370

Startingwinding :R=950, X =3.5Q

Fird thevalue of starting capacitance that will result in the maximum starting
torgque.

200w, zsw 50Hz Wﬁﬁﬁmwwﬁﬁ
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3 05 B) Anglectrostaiic voltmeter reading upto ‘IGDDV 15 controlled by a spring with a {20)
2 torsion constantof9.81 x 1078 Nm per degree and has a full-scale deflection

of 80% Thecapacitance of the voltmeter is 10 pF when & reads zero. Whatis
Ihecapacitance whenthe pointer indicates 1000V?

1{106Vﬁmﬁmw~a§ammm%ﬁ931xmwm_ﬁ
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Q5 ) A 50A, 230V energy meter on full load, test makes 61 revolutions in 37 (20)4
seconds. If the meter constant is 520 revolutions/KWh, what Is the
" percentageemor?

BOA, 230V Fetierdr qut s adefor ot 37 des 7 61 uftsor & §1 3l
Atex e 520 aiE=Tu KWh 81 ot wiaerd 3 Reasir gem?
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E Q6 &) Define specificspesdofa turblne and explaln |ts importance in the selection (20)
: ofaturbi ine.
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Q6 b) ()Whatisless loadfactorand explain howjs it determined? - {2

(i) What is the criteria for selecting a suitable size of the conductor for a
feeder and adistributor?

'{i)mﬁrmww%aﬂrﬁﬁmﬁmmﬂ?wﬁﬁm
{if) BT 3R ﬁw%ﬁwﬁm%%ﬁ_ﬁamﬂ?wam
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Q50) The collector Ieakage cuirent in a tl‘EﬂEIStDF’JS 300 pA in common-emitter {20)
amrangement. If the transistor is now. connected in common-base .
arangement, whal will be the leakage current‘? It is given that the B of the
transistaris 120,

it # e Sardi R 3 e R GrT 300 pA B 4R
gﬁmﬁwaﬂmﬁm#mﬁaﬁﬁmmmﬁﬂmmm
ﬁzmmﬁammrsmuﬁ -
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