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ENGINEERS ACADEMY

Previous Year Rajasthan Objective Questions |n

PAPER
Rajasthan State Electricity Board (RSEB) JEn -2011 _
Exam Held In - 28.08.2011

OBJECTIVE QUESTIONS e

A cable is 300 km long and has a conductor of 0.50 cm
diameter with an insulation covering of 0.40 cm thickness.
What is the capacitance of the cable if relative permittivity
is 4.5?
(a) 82 pF (b) 78 pF
(c) 76 pF (d) 780 pF

[RSEB JE - 2011]

A cutting tool exerts a tangential force of 400N on a steel
bar of diameter 10 cm which is turned in a simple lathe.
The lathe is driven by a chain at 840 rpm from a 220V
d.c. motor which runs at 1800 rpm. Calculate the current
drawn by the motor if its efficiency is 80%. What size
is the motor pulley if the lathe pulley has a diameter of
24 cm?

(@) 8.6 A& 114 cm
(b) 18 A & 11.2 cm
() 10 A& 112 cm
(d) 112 A & 10 cm
[RSEB JE - 2011]

A resistor of 200 ohm and a capacitor of 15 pF are
connected in series to a 220 V, 50 Hz AC source. What
would be the current in the circuit?
(@ 155A (b) 055 A
(c) 071 A (d) 0.755 A

[RSEB JE - 2011]

A DC series motor takes 40A at 220V and runs at 800
rpm. If the armature and field resistance are 0.20 ohm &
0.10 ohm respectively and iron and friction losses are
0.50 kW, what is the torque developed in the armature
and output of the motor?

(a) 98.4 N-m & 8.8 kW
(b) 99.3 N-m & 7.82 kW
(©) 1022 N-m & 7.82 kW
(d) 96.1 N-m & 7.82 kW
[RSEB JE - 2011]

Offline Coaching
www.engineersacademy.org

TEh Haa 300 fHM ol 7 ok S 0.50 I @ @I
Ted 7, O R 0.40 FHI ACIS BT SYeleH SERYI
2| afe amer fgadiaar 4.5, @ dad @ aiikar a1
2?

(a) 82 pF
(c) 76 pF

(b) 78 uF
(d) 780 pF

[RSEB JE - 2011]
Tk Pled dlell SYBRYT 10 T IRT dlell I Bl B
W 400 N &7 Wi 961 oFTaT 8 O U ARIReT ©RTg
# gaRIT ST | ®©RIE BT 200 V d.c. A F 840 rpm
UG o9 ERT FA™T ST & Sl 1800 rpm WX Fofdil
21 af Aex BT I&dr 80% ¥ AT AR R ofl TS ORI
BT BN | A TWRIE B RGN BT AT 24 I 7
@ HAeX B TRE BT IMBR T B 7
(a) 8.6A & 11.4 cm
(b) 18 A & 112 cm
(c) 10 A & 112 cm
(d) 112 A & 10 cm

[RSEB JE - 2011]

200 3 &7 U YRS 3R 15 uF &1 Ud HenlRa 220
V.50 Hz AC &0 & i & 93 &1 uRuer # arr
T BRI ?
(a) 155A (b) 055 A
(d) 0.755 A

[RSEB JE - 2011]
TH ST AR Al 220 VW 40 AR € 3R 800
rmeﬂFi?ﬁ?l af R &R &3 ufeRm B 0.20
M 3R 0.10 3 2 iR &g 3k =y g1f=t 0.50 kW
2, @1 3mfeR 3R AR & oMScyc # fawfid qere
g ?
(a) 984 N-m & 8.8 kW
(b) 99.3 N-m & 7.82 kW
(c) 1022 N-m & 7.82 kW

(d) 96.1 N-m & 7.82 kW

@ 071A

[RSEB JE - 2011]
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The Fourier transform of a signal is given by h(t)
is H(jo) = (2cosm)(sin2m)/®. What would be the value of
h(0) is.

(a) 1/4
(e 1

(b) 12
(d 2

[RSEB JE - 2011]
A 3-phase transformer has its primary connected in A and
its secondary connected in Y. It has an equivalent
resistance of 1% and equivalent reactance of 6%. The
primary applied voltage is 6660V. What must be the ratio

of transformation in order that it will deliver 4800V at full
load current and 0.8 power factor (lag)?

(a) 0414 (b) 0437
(c) 0528 (d) 0420
[RSEB JE - 2011]

A moving-iron voltmeter has an inductance of 0.70 H
works for 50 Hz, has resistance of 3k ohm for a setting
of 150 V. Find series resistance required to extend the
range of the instrument to 300 V & d.c voltage when the
scale reading shows 200 V.

(a) 3012 ohm & 200.134 V
(b) 3015 ohm & 199.40 V
(c) 3006 ohm & 201.4 V
(d) 6024 ohm & 200.2 V
[RSEB JE - 2011]

An 8-pole, 50Hz, 3-phase slip ring induction motor has
effective rotor resistance of 0.08 ohm/phase starting speed
is 650 rpm. How much resistance in ohm/phase must be
inserted in the rotor phase to obtain the maximum torque
at starting? Ignore magnetizing current and stator leakage
impedance.

(@ 0.50
(c) 52

(b) 0.61
(d) 0.52
[RSEB JE - 2011]

For a 3-phase slip-ring induction motor the maximum
torque is 2.5 times the full-load torque and the starting
torque is 1.5 times the full-load torque. Determine
percentage reduction in rotor circuit resistance to get a full
load slip of 3%. Neglect stator impedance.

(a) 58.6% (b) 56.8%
() 54.2% (d) 66.8%
[RSEB JE - 2011]

An analog voltmeter uses external multiplier settings with
a multiplier setting of 20 kQ. It reads 440 V and with a
multiplier setting of 80 kQ. It reads 352 V. What will be
the voltmeter reading for a multiplier setting of 40 kQ?

(a) 300V (b) 250V

5.

10.

fodt RFa &1 HRIX HITAERYT h(t) B H(jo) =
(2cosm)(sin20)/®. h(0) T AF T BRIT?

(a) 1/4
(c) 1

(b 12
(d 2
[RSEB JE - 2011]

g 3-Bol SRABAR &1 URIfAe A SR fgde Y & =1
2 P g URRES 1% 3R ¥Aged ufoe 6%
2| WIfAE AR dec 6660V B | gUT IR R 3R 0.8
AT T[OTi (URE) W 4800 V UGN x4 & forg ufkac
BT U FT T ARG ?
(a) 0414 (b) 0.437
(c) 0.528 (d) 0420

[RSEB JE - 2011]
T Fol—allg alecHIey Bl URdbeg 0.70 H & ST 50 Hz
R HH IRl 8, 150 V& AT & forg sar ufesre
T3 kohm | 919 What AT 200 V Rt 2 a1 Suehor
B A B 300 V IR de. dlecd dd ggM @ foU
MARH ST YR S N |
(@) 3012 ohm & 200.134 V
(b) 3015 ohm & 199.40 V
(¢) 3006 ohm & 2014 V
(d) 6024 ohm & 200.2 V

[RSEB JE - 2011]
U 8-UTd, 50-8< o, 3-%ol Ry RAT URUT HIex &7 g1
Jrex UfeRIE 0.08 & /BT B, el Wie 650 3MRYgH
2| WIS W Af¥edd gamege! ura & & fog e
Bl H M/ B9 # fhaar gfoRe SsT oET @ty ?
FEHY IR AR Wex RAE yfq@mr o1 790 o |
(a) 0.50 (b) 0.61
() 52 (d 0.52

[RSEB JE - 2011]
T 3-%of ReAu—RaT IR Aex & fog sifermas ermepf
ol qR FATEOT BT 2.5 TAT & AR YHARI Fargel qof
IR O BT 1.5 TAT 81 3% B qol 9R Rem o
HRE B foIy Jex gRuer gferwr # uferera &5 &1 feRor
PN | TR UfqEmr B AT P |
(a) 58.6% (b) 56.8%
() 54.2% (d) 66.8%

[RSEB JE - 2011]
& UATANT dieedie] 20 kQ &1 T[0T WiST & H1er qrev
O AT BT SUANT HRAT 8| T8 440 UgdT & 3R 80
KQ @ e AT & WRF AT 352 V UG T 40 kQ
B G JfeT & faw dreediey AR Far gnf ?

(a) 300V (b) 250V
(© 225V (d) 412v () 225V (d) 412V
[RSEB JE - 2011] [RSEB JE - 2011]
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11. A storage battery consists of 55 series connected cells 11, Tdh RS ded # 55 sfEaEg 9o 2, FH 9 1
each of internal resistance 0.001 ohm and emf 2.1V. Each T 3TARS R 0.001 ohm 3R $TATH 2.1V 2| UdH
cell consists of 2.1 plates, 10 positive and 11 negative, I H 21 DT 2, 10 IS o 11 FOTEF, TP QT
each.plate measuring 30 x 25 cm If full-load curre.nt per T 20 x 25 AW 2| AR SN, s
cell is 0.01A per cm?® of positive plate surface. Find
@ fullload torminal voit ¢ the bait q Il QU AR GRT 0.01A ufer ¢ 82 5 Hfg |
i -load terminal voltage of the battery an
e () 38 71 g e Ao i
(i) power (?ss in the battery if the connectors have a (ii) Y8 % wfd =T o9 ey A ey & @
total resistance of 0.025 ohm =
107.5 V and 800W (b) 105.7 V and 800W 7 0.025 ohn & 7
(@ 1075V an (®) 105.7 V an (a) 1075 V 3R 800W (b) 105.7 V 3R 800W
(¢) 102.5 V and 800W (d) 106 V and 800W (©) 1025V &R 800W (d) 106 V 3R 800W
[RSEB JE - 2011] [RSEB JE - 2011]
12. A pure inductor of 25 mH is connected to a source of 12. 25 mH &I Tk IRE 220 VAC & &G A T &
qs g
220 V AC. What would be the rms current in the circuit afe SHa @ 341?{[%[ 50 Hz & I ufRul ¥ rms 9RT &7
if the frequency of the source is 50 Hz arfy ?
(a) 24.02 A (b) 28.03 A (a) 24.02 A (b) 28.03 A
(c) 30.10 A (d) 263 A (c) 30.10 A (d 263 A
[RSEB JE - 2011] [RSEB JE - 2011]
13.  In a RL circuit the AC source has a voltage of 220V and 13, RL uRuer § AC S&Id &7 dreest 220 VE O IRed &
the potential difference across the inductance is 176 V. IR IR 176 V ¥ URRY @& UR RMEiaR @ BN
What would be the potential difference across the 5
resistance- ‘
(a) 44V (b) 396V (a) 44V (b) 396V
(c) 132V (d) 138V (c) 132V (d) 138V
[RSEB JE - 2011] [RSEB JE - 2011]
14. A coil has an inductance of 53mH and a resistance of 0.35 4. Th HEA BT URHT 53 mH & qAT IRRET 0.35 9 2|
ohm. How much energy .1s stored ltlp n thé magnetlc ﬁel.d I Fg W 12V BT m%ﬂ qEF g9 TRT ST A
after the current has built up to its equilibrium value if E; . o B e e S e
an emf of 12 V is applied across? N d ;IQ 2:5 g @ dI< gI S
sl Hufeda ?
(@ 2517 (b) 41J '
(@ 2517 (b) 41
() 3117 (d) 33J © 317 (d) 33J
[RSEB JE - 2011] [RSEB JE - 2011]
15.  Calculate the resonance frequency of a circuit consisting ~ 15.  0.02 mH & UR& @I 2 uF enfRal & HenlRa & 99 gRuer
of an inductor of 0.2 mH and capacitor of 2 pF capacitance. B G IMGRT @ TUET IR |
(a) 7.45 kHz (b) 8.66 kHz (a) 7.45 kHz (b) 8.66 kHz
(c) 7.96 kHz (d) 10.34 kHz (c) 7.96 kHz (d) 10.34 kHz
[RSEB JE - 2011] [RSEB JE - 2011]
16.  What should be the order of pressure of gas in a discharge 16, ~ Hefls fovll & Saed & foy v <@ & ™ &
tube for production cathode rays in mm of mercury? TOE BT HH IR B e § ®7 g 9T aifey ?
(a) 1/10 - 1/100 (b) 1/50 - 1/100 (@) 1/10 - 1/100 (b) 1/50 - 1/100
(c) 1/100 - 1/1000 d 1-2 (c) 1/100 - 1/1000 @ 1-2
[RSEB JE - 2011] [RSEB JE - 2011]
17.  What is the position of the input and output signals of 17. CE ¥a¥& & $Yec 3R aMSeye Rrwa &1 Rafr @
CE amplifier? )
(a) always equal (a) BHIM ST
(b) always in phase (b) BT B H
(c) 180 deg out of phase (c) 180 &M BT A amex
(d) 90 deg out of phase (d) 90 &l B A AR
[RSEB JE - 2011] [RSEB JE - 2011]
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In Millikan’s oil drop experiment if oil drop does not 18. fifers & T @1 g WANT # IfT AR & JATIAN
have vertical motion under application of voltage which ¥ O B g9 § GeaRr Tl A€ gl R o e #
of the followings does not influence voltage? A @ dredal dfRad a8 medr & 7
(a) radius of oil drop (@) o B qT @ e
(b) density of oil (b) T BT T
() due to gravity (¢) TETAHYT B BRI
(d) light intensity (d) wbTeT e

[RSEB JE - 2011] [RSEB JE - 2011]
A bulb is connected in series with a solenoid and glowing 19. U® dcd T QoSS P GRI el H ST g3l g 3R
in an AC circuit. What happens to the brightness if a soft Th U uRue ¥ gHe Vgl 2| Igfe doMiss @ ey
iron core is introduced inside the solenoid? T AR P PR ST ol T THe § @ 2 22
(a) Increases (a) T 2
(b) No changes (b) T uRed =& e
(¢) Diminishes instantaneously (¢) qea ®A 2 ST ®
(d) Diminishes slowly to zero (d) eR—R T dH B g 9T ©

[RSEB JE - 2011] [RSEB JE - 2011]
A charged particle is moving in a circular path in a magnetic 20, T% IR BT g P a9 H TR U WX HHA &
field. If the velocity of the charged particle increase g gfe ARG U BT AT sEEE g ofdT § al
suddenly. Which of the following quantities would remain FrafifRag § @ @9 @ IR sigeE W@
unaffected?
(a) Kinetic energy (b) Momentum @ ST Ho (b) ¥
(c) Radius (d) Angular frequency (c) B (d) ®iF 3mgh

[RSEB JE - 2011] [RSEB JE - 2011]
A proton and an alpha particle having the same kinetic ~ 21.  HHM RIS Sl dldl Yb WS 3R TP 31T HUT R
energy enter an uniform magnetic field at right angle to IRR, B & Tt BT gar S N T I AfeEr
their velocity vector at start tracing circles of radii of R, > HquleI R TP T ga 5§ ydw e & R
& R, What would be the relationship between R, & R ? .. o

2 e SRR, 9/ @1 |y BE P

@ 2:1 (o) 2 @ 2:1 () 1:2
() 1:1 (d 4:1 (¢) 1:1 d 4:1

[RSEB JE - 2011] [RSEB JE - 2011]
What will be the dynamic impedance of a RL and C 22, M # /g Ug RL 3R C AR gRuer @ il
Parallel circuit at resonance in ohm? ufamen w7 e ?
(¢) L/ICR (d) E/LC (c) L/ICR (d) ELC

[RSEB JE - 2011] [RSEB JE - 2011]
A sine wave has frequency of 50 Hz its angular frequency 23. TP T oNT A STIQﬁ‘T 50 BT ¥ DT IO 31@'&'[
is in radians second e Tieg S )
(a) 50 = (b) 360w @ 507 (b) 360 n
(© 100 m (d) 180 = © 100 n @ 180 n

[RSEB JE - 2011] [RSEB JE - 2011]
The rms value of a half wave rectified current is 10A. 24 aref e fesedhd oRT BT rms A 10A ¥ | YRWR #F qof
What would be the full wave rectification value in Amps? GO e da g @ e 7
(a) 7.07 (b) 20 @ 7.07 (b) 20
(c) 14.14 (d) 20/m (c) 14.14 (d) 20/n

[RSEB JE - 2011] [RSEB JE - 2011]
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An alternating current is defined as i = 14.14 sin
T
(’)t+g . What would be its rms value in amps?

(a) 7.07
(c) 10

(b) 14.14
(d) 0.707
[RSEB JE - 2011]
Which of the following is the basis of Norton’s theorem?
(a) An equivalent current source
(b) An equivalent source of emf
(¢) An equivalent power source
(d) An equivalent resistance
[RSEB JE - 2011]

What happens when the frequency of the voltage applied
across a capacitor increases?

(a) Current increases
(b) Current remains unchanged
(¢c) Current decreases
(d) Voltage is maximum
[RSEB JE - 2011]

What is the mechanical energy source used to drive a
dc generator?
(a) alternator (b) armature
(c) motor drive (d) prime mover

[RSEB JE - 2011]

Which of the following status of power factor makes the
terminal voltage of an alternator increase with load?

(b) lagging
(d) leading
[RSEB JE - 2011]

(a) unity

(c) less than unity

What is the number of poles if generator when driven at
375 rpm, generates emf at S0Hz frequency?

(b) 38
(c) 12 d 16

(@ 4

[RSEB JE - 2011]

Which of the following is known as power lost as heat
in the armature and field windings of a dc machine?

(a) Hysteresis loss
(b) Mechanical loss
(¢) Eddy current loss
(d) Copper loss
[RSEB JE - 2011]
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Ul ORI Bl i = 14.14 sin [(DHE)EB wg #

R o 1T 7 | SH@T rms A TRR # 91 BRI
(a) 7.07 (b) 14.14
(¢) 10 (d) 0.707

[RSEB JE - 2011]
forfaRad & 9 @9 AT THT BT MmN ®
(a) TP T9ged U S
(b) U WHGed SUATH I
(c) T® |9ded Wfad &
(d) TH waged UfNie

[RSEB JE - 2011]
T BT 8 o9 el HerRe WX @ g Y dreest @l
gRT 9% e € 7
(a) 9RT 9 Ol ®
(b) uRT JURfIfT B *
(c) 9RT ¥ Wl &
(d) dreest Afdmad 7

[RSEB JE - 2011]
SR SRR B T B fow Swanr fhar W dren
qife Hol Ad ®@T 7 ?
(a) IR (b) MR
(c) HAIeX grEd (d) uIgH R

[RSEB JE - 2011]
ofad Tqories @Y feforRad & & oI @ Reifer sreeiex
& ffiqd diecs B YR & WRI dedl § ?
(@) IFT (b) ifff
© I | a9 (d) hfET

[RSEB JE - 2011]
Ife SRS T 375 JIRUIYH TR ™ TR 50 TS MgRT
W SUAUG S BT ®, A gal Bl 6w @ g v
(b) 8
(©) 12 ) 16

(@ 4

[RSEB JE - 2011]
frfoalRad & 9 fod SR 799 & R ok wics
TERT A S & wY H WE TS 9T B w9 H ST
ST ® 7

() A =
(b) TP =
(c) ¥R 9RT =TIV
(d) <& B
[RSEB JE - 2011]
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What is the equivalent start value when three resistances,
each R Ohm, are connected in delta?

(@ R (b) R/3
() 3R (d) 4R
[RSEB JE - 2011]

What will be mutual inductance between two coils, X of
1000 turns and Y of 2000 turns placed such that 60% of
the flux produced by coil x links coil y current of 1 A
in coil x produces 0.1 mWb flux?
(a) 0.08 H (b) 0.06 H
(c) 04 H (d) 0.12 H

[RSEB JE - 2011]
The full-load voltage regulation of an alternator is 6% at
0.8 p.f. lagging and at rated speed of 1200 r.p.m. What
would be the fullload voltage regulation at 0.8 p.f. lagging
and at 1100 rpm.?
(a) less than 6%

©) 5.5%

(b) more than 6%
(d) 6%
[RSEB JE - 2011]

Which of the following is determined when the open-
circuit test on a transformer is conducted?

(a) core losses
(b) the ohmic loss
(c) the leakage impedance
(d) hysteresis loss only
[RSEB JE - 2011]
Which of the following is reduced by using factorial-pitch
winding?
(a) amount of copper in the winding
(b) size of the machine
(¢) power of the machine
(d) harmonics in the generated emf
[RSEB JE - 2011]

When the load on the rotor shaft of synchronous motor
gradually increases, then which one of the following
quantities must increase?

(a) Power factor angle
(b) Current and the torque angle
(c) Current and power factor angle
(d) Current angle

[RSEB JE - 2011]
A transformer can have zero voltage regulation at
(a) Leading power factor
(b) Lagging power factor
(¢) Unity power factor
(d) Zero power factor

[RSEB JE - 2011]
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59 9 ufeRY, 9% R &M, Soel # I &9 g
AT R AE R AT 8 ?
(@ R (b) R/3
(¢) 3R (d) 4R

[RSEB JE - 2011]
a1 @sfordl X 5 d 1000 By & T Y RS 2000 B
2, @ @ IRwWRe WRew@ @1 B, A B x N
IR TAR BT 60% FHed y I JedT 8, BSal x
1A 9RT 0.1 mWb Tl IS PRall & 7
(a) 0.08 H (b) 0.06 H
(c) 04 H (d) 0.12H

[RSEB JE - 2011]
3feeex BT Yof ¥R dleesl AT 0.8 Yo, qeamel
W 3R 1200 sRATE. B FeiRa 1T W 6% 21 0.8
@ U, GEH 3R 1100 RATH. R gof R dreco
fafws ar 8 ?
(@) 6% I PH
(©) 5.5%

(b) 6% ¥ AT
d) 6%

[RSEB JE - 2011]
frfafad & @ @ ger aRuy Farferd 89 w® fe
TR fpar Smar & 7
(a) ®R T
(b) 3nfA® EIf
(c) Rema wfamn
(d) Faa Alre =i

[RSEB JE - 2011]
haeiRI—O= asfET &1 S oxe ffoRag & @
foa &9 fear omar &

(a) Foeel H qE B AE
(b) #F @ SMHR

(c) W= & wfed

(d) SUHUE H Saifed wMIS

[RSEB JE - 2011]
T4 JeadIfeld Hiex & AYex AU W R fR—ER gedr
g, o fafafed § 9 &9 @ afdyr ge+f afkg ?
(a) wfad onie T
(b) ©RT AR Feregel HIor
(c) 9RT 3R wfad wories Bior
(d) gt BIoT

[RSEB JE - 2011]
Th TRGER # I diecel AT & dddr 8—
(a) ST oIfdd HR®
(b) T R HR®
(c) THT WG BRb
@ T A FR®

[RSEB JE - 2011]
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39. What is the maximum temperature of the electrolyte? 39, SAdSIelISC Bl 3fferpad aEE fopaem © ?
(a) 40°C (b) room temperature (a) 40°C (b) R B THAA
(c) 20°C (d) 0°C (c) 20°C (d) 0°C
[RSEB JE - 2011] [RSEB JE - 2011]
40.  Why the control torque is necessary in an indicating 40. idde SudRo ¥ framer gergl @@t smavas @ ?
instrument?
(a) steady deflection () Rere fagior
(b) deflection in the line system (b) @ yomedt H faaraor
(c) accurate measurement (c) W% A
(d) damping (d) 3raHe
[RSEB JE - 2011] [RSEB JE - 2011]
41. What is the input for fundamental ripple factor frequency  41. 220V, 50 Hz & forw o o9 o avv7 faear &1 qa
of three phase half wave rectifier for 220V, 50 Hz. 3hfer RS 64'@1%{ 3 farg ERRCAC 2
(a) 50 Hz (b) 150 Hz (a) 50 Hz (b) 150 Hz
(c) 100 Hz (d) 300 Hz (c) 100 Hz (d) 300 Hz
[RSEB JE - 2011] [RSEB JE - 2011]
42.  How much each diode conducts in a six phase half wave 42, ©: B9 3fg I [N § TAd SRATS fha-l ATelidhdl
rectifier? AT &7
(a) 450° (b) 90° (a) 450° (b) 90°
(c) 180° (d) 60° (c) 180° (d) 60°
[RSEB JE - 2011] [RSEB JE - 2011]
43. When there is an ideal voltage supply? 43. 9 3reyl dreeol STTC{\% BT 8 ?
(a) zero internal resistance (@) A MAR® TR
(b) very large internal resistance (b) T TSI faR® gfeRier
(c) very large output resistance (c) 98 I MSeYe PIRIE
(d) very low output resistance (d) I8 BH ISR gRRI
[RSEB JE - 2011] [RSEB JE - 2011]
44.  Which of the following quality is affected by the turn- 44 fy=fofRag & @ &9 @ o7 AIRER & 4 BF B G
off time of a thyristor? I wwifg Bar 2 ?
(a) operating voltage (a) URETe dreed
(b) operating frequency (b) uR=ETe 34-@[1%{
(c) overload capacity (c) IfeWR erwar
(d) thermal behavior (d) ol @aER
[RSEB JE - 2011] [RSEB JE - 2011]
45.  What is the maximum bound frequency generated by 45. UNI-gofdg® q@esl daIgHey §RT S IifEdad aIss
piezo-electric quartz vibrator? wiaddl a1 87
(a) 20 Kc/s (b) 200 K cfs (a) 20 Kc/s (b) 200 K c/s
() 2 M c/s (d) 50 M c/s () 2 M cls (d) 50 M c/s
[RSEB JE - 2011] [RSEB JE - 2011]
46.  What is the result of very heavy current for very small  46. gaifdgs afecT ufspar dgd ®H safer & e EERICIN

duration in electric welding process?
(a) increase in transients
(b) decrease in weld energy
(c) increase in weld energy
(d) discontinuous weld
[RSEB JE - 2011]
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gRT b1 gRUM™E w1 B & ?
(2) &t d gfg
(b) T8 Goll H BHH
(c) des Suff ¥ gfg
(d) orad des
[RSEB JE - 2011]
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ANSWERS KEY

1. Ans. (b) 15 pF 200 Q
Given that, I I MWW
a=0.52=0.25cm CI
b =0.25+0.4=0.65cm
: . (~)
The capacitance of a cable is N
220V
c = 29%% bikm
. (bj For RC series circuit:
og| —
a
X = 1
C 2
o 0024x45 0108 e
- (o.ésj C 0415
log| — 1
0.25 - - -
2x50x15x10°
Total capacitance for 300 km is =212.20 ohm
=300 x 0.26 The impedance of RC circuit
=78 uF
Z = R +X}
2. Ans (0 ‘
Given = |/(200)" +(212.20)*
Motor efficiency = 80%
=291.60 ohm

Motor speed = 840 rpm

Torque T, = Tangential force x radius

Current in RC series circuit:

\% 220
=400 x 0.05=20N-m I=E=291.60
Output power =T x 2nN Watt
s =0.755 A
840
=20 x ZR(EJW
Ans. (b)
=1760 W Given V=220V, =40 A, N =800 rpm

When motor efficiency = 80%

. 1760
So, Motor input = d 10A

Let N, and D, be the speed and diameter of the driven
pulley respectively and N, and D, the respective
speed and diameter of the lathe pulley.

Then,
Nl x Dl = N2 x D2

R, =0.20 ohm, R = 0.10 ohm
Back emf equation of DC motor
E =V-I(R+R)
=220-40(0.20 + 0.10)
=208V
Torque developed by the motor

9.55%E,I,
L=oN N

D - N; <Dy | 955x208x40 oo
» TN, T 800 —7es oM
Total input power in the motor
_ 840x24 112
- 1800 - -4 Cm Pin = EbIa: 208 x 40
=8320 W=8.32 kW
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Total output power (P,) VR% = R% cos¢p + X% sind
= Air gap power (P ) — friction and windage losses =1 x08+6 x 0.6
=8.32-0.50 VR% =4.4%
=17.82 kW Induced secondary emf (line value)
5. And (¢) = 4800 + 4.4% of 4800
Given vV, =50112V
' 2cos®sin 26 . Secondary phase voltage
H(_](D) = ? (1)
v, = =202 030y
. 2sin2m " \/3 J§ '
H(w) = 2cosm
® Transformation ratio:
= H,(o) H,({jo) (i) 28932
’e 6600 =0.437
. sin2®
Where H (w) = o 2S (2w)
7. Ans. (a)
A .
h.(t) Given, V=150V,
172 Meter Inductance = 0.7 H
«—»2 S (2w) Resistance =3 kQ
) ) Voltmeter Reactance = 21t x 50 x 0.7
=220Q
H (o) = 2cosm = (¢ + ) Impedance of voltmeter = 3000 + j220
— I® petio-D Z =3008 O

When the voltmeter range is doubled, its impedance

S LG
So, H,(e) = 2coso + H(jo) has also to be doubled in order to have the same
= (¢” + e™)H,(jo) current for full scale deflection. If B is the required
= eH (jo) + e *H,(jo) series resistance, then
2 2 — 2
h(t) — hz(t + 1) + hz(t i, 1) (3000 ol R) + 220 - (2 X 3008)
R =3012 ohm
4 When used on D.C. supply, if the voltmeter reads
1 200V, the actual applied dc voltage would be
= 200(Total impedance/Total DC resistance)
"""" 1/2 ’ =200(2 x 3008) / (3000 + 3012)
h(t) = E E V,.=200.134 V
t |' i > 8.  Ans. (d)
-3 -1 1 3 .
Given,

R . =0.08 ohm/ph
SO: h(O) =1 rotor’ ohm/phase

Starting speed = 650 rpm

6. Ans. (b)
Given pf = 0.8 lagging, .= IZOPXf _ 120; 50 _ 750 rpm
Primary voltage = 6600 V
We know that, Slip of the motor
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NNy 100 _
Slip = N, 750 =0.133

Resistance required to extend rotor phase

. R,
Slip = Ry+r
133 — 0.08

0133 = 0.08+r

r =0.52 ohm/phase

9. Ans. (b)
Given, T . =25T,T =15T,
T, 15 3
Hence, T = 25 = g
T, _ E _2a
Now, T/z B 5 o 1+d?

=3a2-10a+3=0=a=

W |-

R

X2 X5
a= or R = —

X2 lg 3

When full load slip is 0.03

T, _ 2as 2
Tct B a2+52 e 2.5
2ax0.03
T @’ +(0.03)°

a’—0.15a-10.09 =0
a =0.1437
If R, is the new rotor circuit resistance, then 0.1437
=R/X, or R, =0.1437 X,

Percentage reduction in rotor resistance is

(X,/3)-0.1437X,
- (3
3
10. Ans. (d)

Let resistance of voltmeter be RkQ) ohm. When,
R, =20kQ, V=440V

x 100 =56.8%
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20 kQ 80 kQ
R440 VE R352V E
From the figure
440

V=R, | *20+440 ()
When R, =80kQ, V=352V

V =352+ (352/R ) x 80 (i)
Solving equation (i) and (ii)
We get:

V =480V, R =220Q
When R, =40kQ, V=430V

480 <22
Vi = 404220 %220

=406.15V =412V
11. Ans. (a)
Given,
Resistance of each cell = 0.001Q
Plate area =20 x 25 cm?
e.m.f. each cell =2.1V
Total cell =55
Current per cell =0.01 A /cm?

Total area of both side ten positive plates
=2 x 20 x 25 x 10
= 10000 cm?

Full load current = area x current
=10000 x 0.01
=100 A

Total resistance =55 x r
=55 x 0.01
=0.055

Voltage drop in battery = 100(r+R)
=100(0.055 + 0.025)
=8V

emf of battery =55 x 2.1=1155V
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(i)Battery terminal voltage on full load
=1155-8V=1075V
(i) Total resistance = 55 x 0.001 + 0.025
=0.08Q2

Previous Year Rajasthan Objective Questions

Therefore, we know that,

In RL circuit

V2=Vt V]
=I2R VR2 = sz - VL2
= (100)* x 0.08 =800 W

Power loss

= (220)? - (176)?

12. Ans. (b) = 48400 — 30976
R Ve =17424
g 14. Ans. (o)
220V () Given emf = 12V, L= 53 mH
R =0.35 ohm
Therefi I—E—£—3428A
erefore, =R o035 %
Given that L=25mH. V=220V.F= 50 H Energy stored in the magnetic field
For pure inductor circuit 1
V= 5 LI?
Z =X
X, =2nFL 1
=— x 53 x 107 x (34.28)°
=21 x 50 x 25 x 10°3 2
=7.85 ohm V=31]J
Hence, rms current in the circuit
v v 15. Ans. (o)
I=7=x Given L=0.2mH C=2pF
For resonance frequency:
= % =28.025 1
= 2n/LC
=28.03A
13.  Ans. (¢) . !
27/0.2x107 x2x10°°
Given that, V, =220 VAC
_ 1
R © 2nx2x107
——WW—
10°
V2 T £ - o
Vg Vi L
6, s f =7957.74 Hz
220V
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Ans. (c)

The air pressure inside the cathode ray tube is low.
Because if we increase the pressure of gas present
inside the tube then the number of atoms of the gas
increases.

1.e. we have PV = nRT

Hence, 0.01 to 0.001 mmHg used in a discharge tube
for production of cathode ray.

Ans. (c)

The position of the input and output signals of CE
amplifier is 180 degree out of phase.

CB CE CcC
Phase shift 0° for 180° for 0° for
application high audio impedance
frequency | frequency | matching
Ans. (d)

Millikan oil drop experiment measured the charge of
an electron. The force on any electric charge and the
electric field. Millikan was able to measure the amount
of electric force and magnitude of electric field on
the tiny charge of an isolated oil droplet and from
the data determine the magnitude of the charge itself.

Ans. (d)

A bulb is connected in series with a solenoid and
glowing in an AC circuit, if a soft iron core is
introduced inside the solenoid, the magnetic field
inside the solenoid is increased. This increases the
inductance of the solenoid increases. Consequently,
a large fraction of the applied AC voltage appears
across the solenoid. As a result of this, there is a
less voltage across the bulb and the brightness of
the bulb decreases.

Ans. (c)

A charged particle is moving in a circular path in a
magnetic field. If the velocity of the charged particle
increase suddenly then kinetic energy of charge will
increase.

Kinetic energy = 1/2 mv?
m = mass
V = velocity

It velocity increases then momentum, angular
frequency and angular acceleration increase but
radius will unaffected.
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Ans. (c)
A proton has a mass = m and charge = q
Mass of an alpha particle m = 4m and charge q = 2q
K.E. of proton = K.E. of alpha particle C
0.5mV? =0.5 mV'

v
VE=4vE= o = 1 =2

Radius of charged particle in uniform magnetic field
is

Ans. (c)

In RLC parallel circuit, at resonance, the impedance
of the parallel circuit is at its maximum value and
equal to the resistance of the circuit (Z = R), and
current will be minimum.

The dynamic impedance of RLC circuit

. L
- RC
Item Series Parallel
R-L-C) R-L-O)
1. | Impedance at Minimum Maximum
resonance
2. Current at Maximum Minimum
resonance
3. Effective R L/CR
impedance
Ans. (c)
Given f=50Hz
We know that
The angular frequency of sine wave
o =2nf=21x 50
=100m
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24. Ans. (¢)
=10A

rms

Given, I

RMS value of half-wave rectifier

I

Irms = 7
Irms = 2 >< 10
=20 Amp
. 28.
RMS value of full wave rectifier
L, 20
I = N 14.14 Amp
25. Ans. (¢)
29.

Given, i =14.14 sin (wr +gj

Comparing with equation

i=1sin ((ot +¢)

14.14

Im
L =5 = 5 999 210A

26. Ans. (a)

Norton’s Theorem : A linear, active RLC network

which contains one or more independent or 3,

dependent voltage or current sources can be replaced
by single current source I in shunt with equivalent
impedance Z,

o a
31.
Le(® [z]
ob
27. Ans. (a)
Current increases when the frequency of the voltage 1

applied across a capacitor increases.
C
| |
|

oVo
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VvV oV
I.= X, 1/aC = VoC
I = VznfC
.= 2nfCV

Hence, the frequency of the applied voltage across
a capacitor increase, current increases.

Ans. (d)

An electrical generator is a machine which converts
mechanical energy (or power) into electrical energy
(or power)

Prime mover is the mechanical energy source used to
drive a DC generator.

Ans. (c)

Leading of power factor makes the terminal voltage
of an alternator increase with load.

For alternator-
Ecos § =V, normal excitation (unity p.f.)
Ecos § >V, over excitation machine (lagging p.f.)

Ecos § <V_ under excitation machine (leading p.f.)

Hence, while for leading capacitive load conditions,
the terminal voltage increase as load current increase.

Ans. (d)
Given N, =375 rpm, f= 50 Hz
_120f  120x50
P= Ny 375 16
Ans. (d)

Copper loss is the power loss as heat in the windings;
it is caused by the flow of current through the coils
of the DC armature or DC field. This loss varies
directly with the square of the current is the armature
or field and the resistance of the armature or field
coils.

Ans. (b)

The equivalent star value when three resistances,
each or R ohm, are connected in delta.

R

Y

R, =3R,
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If speed of alternator decreased from 1200 to 1100
rpm then generated emf or no load emf decrease.

R
a b a AW b Voltage drop of alternator remain same
R R E-V
R R Voltage regulation = ~
R
If generated or no load voltage decrease then voltage
C C regulation decrease.
R, = % R,=3R, It give regulation less than 6%.
35. Ans. (a)
33.  Ans. (d) The open circuit test on transformer is used to
' _ ) determined core losses in transformer and parameters
Given that, ¢1 =0.lm Wb, of the shunt branches of the equivalent circuit of the
N, = 1000 turns transformer. Th§ instruments are conn.ec'wd on LV
side while HV side of the transformer is kept open.
N, =2000 turns The voltage at rated frequency is applied to the LV
N, side with the help of a varies of variable ratio auto
For mutual inductance M = 12 : transformer.
1
36. Ans. (d)
Flux produced in X coil ) ] o )
Fractional pitch winding of alternator is done for
¢, =0.1m Wb reduce the harmonics in generated emf.
=0.1 x 10° Wb
. . | o
Flux linked with Y coil. Short pitch factor = cos (Ej
¢, =0.1 x10”° x 0.6
=0.06 x 10 Wb Here a = short pitch angle.
Thus, o sin(mp /2)
Distributed factor K, = m
N,
L m = number of slot per pole per phase.
~2000%0.06x10°° N, 180
1 ’ p= number of slot per pole
34. Ans. (a) 37. Ans. (b)
Reghalidh W WGl 108 6 N\ e There is a limit to the mechanical load that can be
and N, = 1200 rpm applied to a synchronous motor. As the load is
. . i he torque angle § also increases until the
— /o 8of 1 increased, t q g .
Regulation = 6% at 0.8 p.f. lagging condition arises when the rotor is pulled out of
and N, =1100 rpm synchronism and the motor is stopped.
s yn
Generated emf =4.44 ¢, {T When load increases always load current increases.
o NP 38. Ans. (a)
120 At leading power factor the voltage regulation is
f o N given by I(Rcos ¢ — Xsin ¢). Thus, at a particular
E oN condition of angle ¢ we may get zero voltage
e regulation. While in lagging power factor case we
have positive sign in the above formula.
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39. Ans. (¢ 46. Ans. (d)

The electrolyte temperatures ranged from —5°C to A very heavy current, during small interval of time
20°C. results discontinuous welding process. An efficient
An electrolyte is a substance that produces an Weldlntg are poss1bled0nl}1/dt.)y C(;FI‘GC'[ combination of
electrically conducting solution when dissolved in a current, pressufe and welding trme.

polar solvent, such as water. Heat produced during welding process oc I’t.

40. Ans. (a) It is possible to obtain good welds by employing
Controlling torque is necessary in an indicating low currents for longe.r duratlpn of time or hlgh
instrument for steady deflection. At final deflection ctllrrent. for. sh.ort dur?tlon of time. Hence there is

T T discontinuity in welding process.
¢ ¢ ] In spot welding, discontinuous time interval
T, = Deflecting torque requirement whereas in seam welding continuous
T, = Controlling torque joint between in two overlapping sheet of metal are
41.  Ans. (b) required.
For 3-¢ half wave rectifier
. 47. Ans. (b
The ripple frequency o
3 The enameled copper wire is used for the
= Input frequency x Number of phase construction of field or exciting coils. The coils are
=50x3=150Hz wound on the former and then placed around the

4. Ans. (d) pqle core. 'When d1r§ct current passes t.hrou.gh field

winding, it magnetizes the poles, which in turns
Given, Number of phase = 6 phase produces the flux.
For 6-¢ half wave rectifier Cast iron — Field poles it should be hard magnetic
Conduction angle material
— 2/m {When m = Number of phase} Mica insulation — For insulation between segment.

Carbon brushes — Increases contact resistance, to
_m reduce commutation time.
=% " 60

48. Ans. (d)

43. Ans. (a) Transformer is a constant frequency and constant
The internal resistance of an ideal voltage source is power device.
zero, it is able to supply or absorb any amount of Basic principal behind the transformer action is
current. Thecurrent through an ideal voltage source Faraday’s law of electromagnetic induction.
is completely determined by the exteTnalygiigyit The power factor in a transformer is depends on the

44. Ans. (a) power factor of the load.

Once the thyristor is switched on the anode current  49.  Ans. (b)
1S abf)ve lat D current., th,e A PV When a P-N junction is forward biased; The effective
over it.That means gate circuit can not turn off the . S h .
. barrier potential initially, V = forward voltage applied.
device. For turn off the SCR anode current must fall . .
. Therefore, the thickness of depletion layer also
below the holding current. After anode current falls d . . .
ecreases. The junction resistance becomes very low
to zero we cannot apply forward voltage across the . .
. . . The holes from P region move to N-region and
device due to presence of carrier charges into the . :
electrons from n-side move towards P-region.
four layers.
I=1+1

45. Ans. (d) e h
Piezoelectric Material-Piezo-electric materials are those
which get polarized when they are subjected to
mechanical stress. e.q. quartz crystal, Rochelle salt.

Piezo-electric quartz vibrator generate a 50-200 MHz
frequency.
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