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Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting

questions :

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and

in ENGLISH.

Candidate has to attempt FIVE questions in all.

Questions no. 1 and 5 are compulsory and out of the remaining, any THREE are to be

attempted choosing at least ONE question from each section.

The number of marks carried by a question [ part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space
provided. No marks will be given for answers written in a medium other thon the
authorized one. :

Assume suitable data, if considered necessary and indicate the same clearly.
Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempied partly. Any page or portion of the page left
blank in the Question-cum-Answer Booklet must be clearly struck off.
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WIS A
SECTION A

Ql. (a) R i) ¥ guig T Foll (fEr) ) T wga o Il I o TR
3T T T ¢ = 0 W Wi e I 7, @
@  t<0% R i, @AM @ A |
(ii) ?«ﬁ(ﬁa)%@ﬁ%gﬁmiﬂo+)mmmﬁm|
(i) t>o%f%—|QiL(t)%§mﬁufﬂaﬁﬁqaﬂtiL(w)wnﬂmaﬂﬁq|

&

VAN
20 Q \&(t= 0 liL
+
L 0-5H
100V — =
100V —_
+
fa T 1(a)

The switch shown in Figure 1(a) has been closed for a very long time and
it is opened at time t = 0.

(i) Find the value of i for t < 0.

Gi)  Just after the switch is opened, find the value of i (0%).
(iii) Determine the expression for ij(t) for t > 0 and find the value of

VWA i |
20 Q \&.t =0 } iy,
+
— 056 H
100V — o
100V —
+
Figure 1(a)

(b) EA-GFF A Webd x(t) = t [u(=t + 1) —u(-t — 1] t % 3fa ww & foam
R 15T, &l u(t) T 361 U8 FeH 8 |

Sketch the continuous-time signal x(t) = t lu(-t + 1) —u(-t - 1)] over a
suitable range of t, where u(t) is a unit step function. 10
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(c)

(d)
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Th 220 V, 8-y arelt @9 Fuerd St urd 99 (@) Hiew #§ 1200 werh
(FsF) & a1 220 Q &7 gy & | T§ WG POf WR qA AFFHA WA W
50 A @5 9RT ot 2 | Her & 9 iy § =it I gty w0 9F w@
$ifse af} gkt v 40 gfo sgrFt & wefh Frfa srd-omept qof R o o
IH R & W@ 8 | 9 iR T 9 (wei) ¥ e g aiey T R
3T I IR e 1 Ifelig 50 mQ B |

A 220V, 8-pole lap wound dc shunt motor has 1200 conductors and has
a field resistance of 220 Q. The motor takes a line current of 50 A at full
load and rated speed. Find the additional resistance required in the field
circuit if its speed is to be raised by 40 percent while maintaining its
torque output at previous full load value. Assume linear magnetic circuit
for the machine and resistance of each armature conductor as
50 mQ.

N e o 1@) ¥ o sifehrer gifRex 3@ ufy quiar w2 ) qEl
oifredl 1 . g e p=30% 1 TRUA H Vo =+ 12V, Rg=15kQ

2|
() URUY ® dEE FE F T @S R, F U AW F@ HIC aien
IR Ty % FMY Vg, =5V & |

(i)  H I Y T Ry F AW & T Vg F AW Freprier |

T fifere o T, o T, 2t fafersia gifsrex 8 |
"VCC
Ry
Ty
i

10



A Darlington transistor pair circuit is shown in Figure 1(d) below. Both
the transistors have de current gain f of 30. In the cirenit Voo = + 12V,
RE = 1'5 kQ.

i) Find the value of R, needed to bias the circuit such that
VCEQ2 = 5 V for transistor To.

(ii)  With the same value of R; as obtained above, determine the value

Of VCEQI'
Assume both T, and T, are Si transistors. 10
e VCC
Ry

Figure 1(d)
(6) T 4x3 WA s Jgg (PLA) ¥ Fraffas afemm woet =
wratae Hif
F,=BC +AB
: F2=A-B6 +A]§C]3
Fg= ABCD+ABCD
Implement the following Boolean functions with a 4 x 3 Programmable
Logic Array (PLA): 10
F,=BC +AB
F2=AB(_3 +ABCD
Fg=ABCD+ABCD
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Q2. (@ & o 2a)i) # Tuiw T Gawd (g9E) wRug % hIEE §@ iR |
afq fram § dieear |ia & @y Avfisen T 200 Q 1 WUy g, 9 IRA"

1 fFrim ghasmen (z,,,) %1 9@ 3@ HifS )
10 kQ
e T VW —o
+ +
\'A 1 kQ <T 107° V, <:> 100 V4 V,
=7 2(a)(i)

Find the h-parameters of the two-port circuit shown in
Figure 2(a)i). If the input contains a source voltage with series
resistance of 200 Q, find the output impedance (Z ;) of the circuit.. 10

10 kQ
o . A 0
+ 4
Vi bk <T 10° v, 100 V, A
s . 5

Figure 2(a)(i)
(i) R 2a)ii)A) ¥ TRRE e $eit (=) 8 #1 f= 10 kHz # f&=a
i R =] 3 & foram ST B | oftgy w99 9 ovaaa B 1 fRafa
# afehim () W R s § franfie 8, fSad aor @ e
YT i T a7 AR = 2(a)(i)(B) % 31OR & | Foit (=) 1 =1
Y (AHEH) T, 1 A a1 W K Brew g 1) H AW I

T |
S~
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In Figure 2(a)(ii}(A), the ideal switch S is switched on and off with
a switching frequency f = 10 kHz. The circuit is operated in
steady state at the boundary of continuous and discontinuous
conduction, so that the inductor current i is as shown in the
Figure 2(a)ii)(B). Find the values of on-time T of the switch and

peak current of inductor Ip. 10
S 7 o A
™~
+ | il -
100V — — 500V
= 100pH 7%
s >1
(A)
Figure 2(a)(ii)
®) T WH wTARTR wgewg §3  f TeR-siiiee  (sTmEm)
BT h(t) = [3e73 + 2t e~3 u(t) B |
x(t) = 1073t u(t) Faw % w3 6 s{ AR y(t) I/ Fifom, =7 ut) F
7E (W) FEH 8 |
The unit-impulse response of a linear time-invariant continuous-time
system is given by h(t) = [3e=3t + 2t 73] u(t).
Determine the system response y(t) for an input x(t) = 10e=3t u(t), where
u(t) is a step function. 20
(¢) dfeh e F = Yyxyg (1, 2, 3, 5, 7, 11, 13) F AHIH TURhI  ANTHS Hl
FERA A & fore ush Gy ghuy +=1 aferem (o) Fifte |
Design a combinational circuit to implement the minimal
sum-of-products of the logic function F = ZWXYZ (1,2,3,5,7,11, 13). 10
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F= guien e gy (o 3(a)) o IR g a @fha W % 919 o
g vads =1 2 | e wr & w19 3ok i @) w1 g dehd @Hged
uitey sRfga Hie iR a6 oY Gha foudl faur dieear afsy € omn
i |

T #fifr o6 gifeR Q @ Q7% i Frfw whtramemd e vy, @ rp ¥ )
STTYR GIIST & T A Y |

by = Q; iy : =
Vd T
‘? 2 Q2 v 1b2
) v
Iy ?d
- Vee
97 3(a)
7




“Shown below (Figure 3(a)) is a differential amplifier with a three
transistor active load. Draw the small signal equivalent circuit of its
output stage with active load and calculate its small signal differential

mode voltage gain.
Assume the output impedances of the transistors Q; to Qg to be

rgy to rys respectively.
Assume the base currents to be negligible. . 20

T+ Voo

? - Vo
Ry,
I v
1z Q, ig = ng d T =
Y
) ] Q2 \v 1b2
= v,
Iq 7(1

- Voo
Figure 3(a)

b @ T 30D % aiwd % W o = 1000 rad/sec AF TN 3R AR
V,/V, % e fefae, afd L= 1mH, Ly=25mH 3R k=17 |

2Q

URC-U-ELTE 8




Let @ = 1000 rad/sec for the circuit of Figure 3(b)(i) and determine
the value of the ratio V,/V,,if Ly = 1mH, Ly=25 mHandk=1. 10

2Q

Figure 3(b)(i)
() T 3)ii) § et T o Ay I (Feah) W owwr A v Gl

T T R T A R Z, = (1-)Q, Z, = (1 +j) @AW
Z=(1+j0)Q & |

Zy 3 Zy
- +
V;=30/45°V (~) Zy, V, =30/ 45°V
Y
=7 3b)(Gi)
Hae (@) Xaw Y & mwéﬁﬁqaﬁwaﬂtyﬁw%m

W1q iR |

An electrical network is fed by two ac sources, as shown in
Figure 3(b)(ii). Given that 2,=1-pQ,2Z,=(1 +j Q and

Z, = Z,
kS +
v1=30@°v© Zy, ©V2=30(—45°V
Y
Figure 3(b)(ii)
Find the values of Thevenin voltage and impedance across
terminals X and Y. 10
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(¢) U gaa (fewhie) 1964 x[n] = nluln] —uln — 411 7 E R I hIg,
W&t uln] T TS UG (FW) ITTHA 8 |

Find the Z transform of a discrete sequence x[n] = nfu[n] — uln - 4],

where u[nl] is a unit step sequence. ' 10

Q4. (a) T GIEEE GHA x(t) = cos (2 400t) F £, = 1600 Hz facefl it W
whefia e o 2 | wRehia sgwd #1 4-fag DFT s <hifsig e aiemn
i Fen-avisa (WegH) H1 ARG =50 |

A continuous-time signal x(t) = cos (2r 400t) is sampled with a sampling
frequency f, = 1600 Hz. Obtain the 4-point DFT of the sampled sequence
and plot the magnitude and phase spectrum. 20

b o 4p) # g T sEen fE % e DR w1 wd g U
qeaFIreh STshita aRus rfiesfed I |

T 4(b)

URC-U-ELTE 10




Design a synchronous sequential circuit with D-flip-flops for a state
diagram shown in Figure 4(b). 20

Figure 4(b)

© R 4(0) § v oW R # o s v (Reeer) ahaw zwfar o
aifesa 2 T s (feeer) 6 .. @fer 59 aon frdw sfmm 10 k0 2 |
HUTA %1 99 C = 100 oF 8 | R, R, % AW a1 oos (feeex) € sigw
Igf £, 71 IR | (7 =+ fF OP-AMP aned 2)

,C = 100 nF
A
AW
R
o—— AW =
Vi R, + >—‘"—"Vo
e 4(c)
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A first order low pass filter circuit is shown in Figure 4(c) below. It is
desired that the dc gain of the filter be 5 and the input impedance is
10 kQ. The value of the capacitor C = 100 nF. Find the values of R, R
and the cut-off frequency f, of the filter. (Assume ideal OP-AMP) 10

., C = 100 nF
1A}

TT

Figure 4(c)
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Q5. (a)
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g B
SECTION B

o 5(a) # 2ot sTgaR U wwE-wen i-Peifia aiads 3 () @1 w9
m@wéaﬁﬁﬁaﬁ.ﬁ.ﬁaaﬁwﬁaﬁmaﬁmaﬁ@ﬁ#ﬁa
foban st R | & (Fies) U W aEEa W W R W@ S| ) w5
R gfehd 0-2 Q &, 3R MK dicear fBF 25 Vi(rad/sec) 8 | I U=
T R I Tl et 2, e for s@-smt 140 Nm 2 |

250Vrmsé
50 Hz Z%“ o = e
i 4
| ik

<7 5(a)
IREd® & 60° TESH B0 (BrAfT W) 1 F srawen o qen s a1 B
Haq I St (foer) g v g,

(G  HieX R s i o iR |
(i) T H I rad/sec H Fraiferm |

Gi) g (o) aRad® % Faw um % 9ot wes & S-A=AA (rms) TF
ufesfera Shifsm |
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(b}
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A separately excited dc motor is controlled by varying its armature
voltage using a single-phase fully-controlled converter bridge as shown
in Figure 5(a). The field current is kept constant at rated value. The
motor has an armature resistance of 0-2 Q, and the motor voltage
constant is 25 V/rad/sec). The motor is driving a mechanical load
having a constant torque of 140 Nm.

2 i
250 V rms
50 Hz Z%D ¢ = constant
2 7 bt
| =

Figure 5(a)

For the firing angle of the converter being 60° and assuming the
armature current to be continuous and ripple free,

0-2Q

a

i) calculate the motor armature constant.
(ii)  evaluate the motor speed in rad/sec.

(iii) calculate the rms value of the fundamental component of the
input current to the bridge converter.

wF AR U GUfE, 01 m B ol gasR Sk § e R
ST Weam 9 2 | @ wigwrelt b ot A gt 0-05 m @ | IHT Ui
#1150 cos 10% t Aiee H TH deedr AN H A & | A & FHiwE
H TE 0 GUTE ¥ A YarfEd B arelt fae g # sl
(rms) 9 T HIfAT |

% & Tuise % doear THiRE ¥ aiERd $ FUIRE 9RT H A0
(rms) T foreemeT a7 & @9E g |

m?ﬁﬁq%aﬁmﬁﬁwﬂaﬂeo=é}axlo*9F/m% |

A parallel plate capacitor is made of circular discs of radius 0-1 m. The
medium inside is air. The spacing between the two plates is 0:05 m. A
voltage of 50 cos 104 t volts is applied between the two plates. Find the
rms value of the displacement current flowing through the capacitor
using Maxwell’s equations.

Also show that the rms value of the total capacitor current calculated
from voltage equation is same as the displacement current.

Assume permittivity of free space €4 = 3—(1}‘_[— x 10~9 F/m.

14
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(c)

(d)
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& Bwdfa (%), 4ydm fiw (el $9) wer & o O
20 ghava @du (feer) W rfrepan ser-ompl fafm =t @ 1 Her =
HAfrwan 9 ITgHG FeI-El T U 2-8 ] ) AR 3HF HuTeW & Gwa FRw
diced! # IRedd BT EaT ®, @ AT SA-ITyU Widd e % foe =pan
dieedl 6! AT I1gHd O YR e & g & &9 § Hife | 3w fRafa §
ITA TA-IATY bl TURT S1gEd T4 (o) Wl wr ser-ermel % gfiea %
w9 ® Hft FIR |

M it T v gu (Tfad) T @1 sfidiy 15 Q 9fd B 7o Rt & @&
&I Hfcrenean wvg 8 3R grahE ahuy WW6iv @ |

A three-phase 4-pole squirrel cage type induction motor develops
maximum torque at 20 percent slip. The maximum to rated torque ratio
of the motor is 2-8. If the input voltage fluctuates during its operation,
find the minimum voltage as a percentage of full load voltage allowable
to develop rated torque. Also find the developed torque as a percentage
of full load torque at rated slip under this condition.

Assume standstill rotor resistance of 1-5 Q per phase, negligible stator
side impedance and linear magnetic circuit.

weh fg ared dvg g as® T+ T SEF (fhe) @ w1 U % Afefee
wvd Svg Aigler ain wifva S # |

wefita Hifen fF 39 Ba% (fheet) A0 BoiT HEH) = o

H(f - £) + H(f + £) = 2H(f,) T 1 AEH 7, &1 H(f,) =R R |

T e fob dem g9 mt) R |

Vestigial sideband modulated wave is to be generated by passing a
double sideband suppressed carrier wave through a filter.

Show that the transfer function H(f) of this filter must satisfy the
condition H(f - f) + H(f + f,) = 2H(f ), where H(f ) is constant.

Assume the message signal to be m(t).

15

10

10



() T 5(e) § weRfa ufuy % AR wrEn wwed I, [ 3R I, % W@ ¥@

Hifdm |
1Q J2 Q 50
+——AMA 211 AN
— —_—
I I,
10-6/0° A (1 18 <+>
) I,|3100 I |=-i5Q L
=7 5(e)
Find the values of branch currents I, I, and I, as indicated in the
circuit of Figure 5(e). 10
1Q j2 5Q
ANV B ——e—— AN
—— —_—
Ix Ib

10-6/0°A (1) (3100 ICT -i6Q 1x<t>

Figure 5(e)

Q6. (a) TUs Taeuvd (feeivem) aow @ & fou e oifeafemn | sfiomis o
AT T AT v WYY AR A T 8 T 2 | G 5O AT w
RIS & & ?

Under what conditions do the attenuation constant « and the velocity of
propagation v, for a distortionless transmission line, become
independent of the frequency simultaneously ? Why is it not practical to
have such a transmission line ? 20

URC-U-ELTE 16




(b)

URC-U-ELTE

(1)

(ii)

e 6(b) § e i i sEEst % Wi T I=EA ddlSEn.
yftader fomamn o ® | sue T g faveww 6 fri swe (Fee)
TGy i =g 51 A fern T @, e fér fia dieear v = v,
A | e A aefuwa: o {, 9 w1 oga[ D % @19 =1 3R 7
fora ST 8 | oo quEdl $ TEEdE § Rt @ § e 6
frma-fier g s (1, ) aan frin aeea s av) *
foru =iwen aitay gl o =0 & 9ei # e R |

L SFiE
o——FHHHH * {>1[ I
+ s T

+
AV d S C »’\ Rg Vv .
> 1
o7 6(b)
Figure 6(b) shows a step-up de-dc converter with ideal devices

and elements. In its steady-state analysis the output filter
capacitor is assumed to be very large to ensure a constant output
voltage v (t) = V. The switch is turned on and off periodically
with a frequency of f, and duty ratio of D. With the help of
neat waveforms, find the expressions for peak-to-peak current
ripple of inductor (I}, peak) and output voltage ripple (AV,) at
steady-state in terms of circuit parameters and variables.

i Diode
o—“ﬂﬁ?ﬂﬂf‘——»—{ “;1' »
+ Ny, =
+
v, S/ C T R3V,
Figure 6(b)

= 6b) @ Wkl Sl d#t.Si#H. diEdw 4 vy = 12 V,
V,=24V,I,=05A,L =150 uH, C = 470 uF, 3R f, = 20 kHz & |
Rrg-A-firer frim dieedt SfH (AV,) @ sEis 6t ar (I g 4
ofi yafEa gt 3) & Sl 1 TAFHA (rms) TH Tl HIT |

17




In a step-up de-de converter shown in Figure 6(b), Vqg=12V,
Vo=24V, 1, =05 A, L = 150 pH, C = 470 uF, and f, = 20 kHz.
Calculate peak-to-peak output voltage ripple (AV,) and the rms
value of the ripple in diode current (which also flows through the

- capacttor). 20
(¢) Tk 377eyl yaoran (W) qﬁcm@t:mqﬁr argfshen = quits 7§ & |
.3 Hl(ﬂ
J
BT BT U9Udl = 2nta
ey Tkt

on
|
o=
SR
&
+
x
Sk
Y

o7 6(c)
3 WAV o S By €1 TH FM Hahd

t
s(t) = A, cos [2r f.t+2rn ke Im(t) dt]

0
%I forigfoa 0 g & oo dEed (IFEed fRReex) & Wiy A wEm
fora I weRaT & 2
Shown below is the frequency response of an ideal slope circuit.
J

Brp By slope = 2na
Tl TRy

e
|
oo}
| $
L
+
ve)
vo[§
Y

Figure 6(c)

How can it be used to demodulate an FM signal
t

s(t)=A,cos 2rf, t+2nk, Im(t) dt]

with a transmission bandwidth By, in combination with an envelope
detector ? 10
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Q7. (a)

(b)

URC-U-ELTE

T 220 V, 50 Hz, 35T, qRI-HEINE &5-Fecht ¥a weamfas & 6 39 § |
2-4Aa€raﬁaumwaalg6ﬁw&waawﬁaﬂqam(z&ha)sﬁm
ST et & | oy hwe § 27.0 A F iR g IR w9 % R 08 A 8
URI 61 STavIhal gl & | FeIafdT 1 Xy H X, 1 SEIE 158 | A 220 V
% SHAR § A8 GhfE e e & 58 Ul i 250 V e
aieedl i STavwar St 2 )

) uaﬁﬁaamﬁmaﬁmaa@rmaﬁwmﬁsmwwaﬁw
T Hfdw |

(i) YT F JeAHITS FuTeH § TS IHo T A A Rl T
JeIrEfas g Ygr Afreham wike 3@ Hiv |

. A o s et wfy el 2 |

A 220 V, 50 Hz, 3-phase star-connected salient pole alternator has six
poles. With a field current of 2-4 A, it produces rated terminal voltage on
open circuit condition. On short circuit, it requires 0-8 A field current to
produce an armature current of 27-0 A. The alternator has X, to Xq ratio
of 1-5. It is connected to bus bars of 220 V line-to-line and its excitation
required under this condition is 250 V.

) Find the maximum power that the alternator can deliver and the

corresponding load angle with the excitation remaining
unchanged. j

(i)  Also find the maximum power that the alternator can deliver if a
sudden loss of excitation occurs during the synchronised
condition.

Assume linear magnetic circuit.

I o 7(b) o e amafy Rmigem v w fem $iftw -

M | faew | - S| i
T [UES) ¥ | 5 ES oha
s(t) a(t)
7 7(b)
19
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(c)
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a7 BRR™ FM &1 st) @ fee arT & TR § St 9w A f, |
"E?r%aﬁww—ﬁwqqmm% | FrRfm FM @& @ foee @
it TeER AReTiE @ O B AR Gg (e feewee) e wm
? 1 78 T g TR
s(t) = A, cos [2n £t + B sin @r £ 0]

wﬁﬂ‘wﬁéﬁmwmﬁm,mﬁﬁ@q@m B TH
QW%WWWWW%TWW%WW
cos (2n £, ) ~ 1 3 sin (27 £,T) = 21 £, T 1 AT & |

Consider the frequency demodulation scheme shown in Figure 7(b) below :

FM ,| Delay | 5= Envelope| _Output

wave line % | detector signal

s(t) alt)
Figure 7(b)

Here, the incoming FM wave s(t) is passed through a delay line that

produces a phase shift of % radians at the carrier frequency f,. The

delay line output is subtracted from the incoming FM wave and the
resulting composite wave is then envelope detected. Assuming that

s(t) = A, cos [2r ft + B sin (2n £ 0l

analyse the operation of this demodulator when the modulation index
B is less than unmity and the delay T produced by the delay line is
sufficiently small to justify the approximation cos (2 £.T) ~ 1 and

sin 2n f T) ~ 2n £ T.

a7 § wolR T UF THEAH wael a0l i Ed-AT 50 Vim @ 3R I8 T
10 TATE TRRF i s mied el fgh w e mied @ ) fgh
TR g I Tgd qn Jeh & % A 919 Hif |
ﬁa@ﬁaﬁﬁwwﬁmﬁsﬁswﬁ@ﬁmﬁmﬁﬁﬁgﬁaﬁi
guehig &t % T ot T I |

" ST 6 gy = 4n x 1077 H/m 3R 60=3—é;x10_9F/m% 1

20

20



A uniform plane wave travelling in air is having an electri¢ field of
50 V/m and is normally incident on an infinitely thick slab of dielectric
constant 10. Find the electric and magnetic fields just inside the slab
surface.

Also find the penetrated power inside the slab and the reflected electric

and magnetic fields from the slab surface.
Assume p, = 47 x 107 H/m and €g = 5% x 1079 F/m. 10

Q8. (a) () 5 p WFUE AW A, 50 mA AR 9T TAT 40 mA TR (BfeET)

YT 91 U SCR H T agsifors wWe gmr R fRr smar @ ik
= 8(a)() # weftfa afuy & g e s &

SCR %! =Te] (A1) 0 % fAIQ imerwess =mam v disrE W@ iR |

=0 "
|
20 Q
A il
100V —- % 5kQ
= 05 H
o7 8(a)(i)

An SCR having a turn ON time of 5 u sec, latching current of
50 mA and holding current of 40 mA is triggered by a short
duration pulse and is used in the circuit shown in Figure 8(a)i).
Find the minimum pulse width required to turn the SCR ON.
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Figure 8(a)(i)
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(i)
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S 3-FeAE, See-EANE, 6-49, 50 Hz, 400 V, 925 rpm areft U
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A 3-phase, delta-connected, 6-pole, 50 Hz, 400V, 925 rpm,
squirrel cage induction motor has the following parameters :

R,=02Q, R, =03Q, X,=05Q, X, =10

The motor is fed from a voltage source inverter with constant V/f
ratio below 50 Hz and constant voltage of 400 V above 50 Hz
frequency. Calculate :

e Speed for the frequency of 35 Hz and half of full-load torque,
» Frequency for a speed of 600 rpm and 80% of full-load torque and
e Torque for a frequency of 35 Hz and speed of 650 rpm.

Assume motor speed — torque curves to be parallel straight lines
in the region of interest. 20
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(ii)

Which type of probability density function is applicable in case of
calculating errors with aiming of missiles/projectiles, if errors in
each of the two rectangular coordinates have independent
Gaussian probability density functions ?

Find its mean, mean square value, variance and its cumulative
distribution function.
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Suppose an archer shoots at a target, 3 m in diameter for which
the bull’s eye is centered on the origin of an XY coordinate system.

0.

The position at which any arrow strikes the target is a random
variable having an X-component and a Y-component. It is
determined that the standard deviation of these components is
1
e

ie. o =0, = L

X Yy 6

Assume that the X and Y components of the hit position are
independent Gaussian random variables. What is the type of
random variable that can be assigned to the distance of origin
from the hit position (i.e. the miss distance) ? Write its
probability density function and find the mean value, its
standard deviation and the probability that the target will be
missed completely.
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T 150 KVA, 11 KV/415 V, 50 Hz Th-shall qienfa (FraHE) A Aferan
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A 150 KVA, 11 KV/415 V, 50 Hz single-phase transformer has maximum
possible efficiency of 98:5% at 50 Hz, 125 KVA, 0-8 lag p.f. load. Its
hysteresis and eddy current loss components are also same under this
condition. Find the transformer efficiency at rated KVA and unity power
factor load with its supply frequency changed to 40 Hz at unchanged
input voltage.

Assume Steinmetz constant x = 1-6 for the transformer core.
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