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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 than 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 attempted partly. Any page or portion of the page left blank in the Question-
cum-Answer (QCA) Booklet must be clearly struck off.
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WU A
SECTION A

Ql. (a) T 1(a) ¥ Twiw v ufmy & forw vy, V, R nfya e gro smyfd < 78
Itk o WH Fd IR |

60V
2A 5Q 2Q 8 A

3Q

m

= -/ 4

For the circuit shown in Figure 1(a), find the V;,, V5 and power supplied
by the dependent source. 10

2A 5Q 2Q 8A
——MWAW—(= +) AN —<—
3Q
v (O
-

4i

Figure 1(a)
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(b)

(c)

(d)

dcamsh ek 1 (Th) Il Yed=Teh 9qd o SMIS % INUR 0-8 V 3
dleedl % HRUI I 3 G 1 HH URehferd AT | 22°C THHE W SATE
1 AT TJMH 9T 12674 x 10713 AR |

[fieesm™ fEie K = 1-38 x 1023 JK™1, 309 &1 e q = 16 x 10719 C
= g

Calculate the forward current caused by 0-8 V forward voltage across
the diode with ideality factor of semiconductor material as 1.
The reverse saturation current of diode is 12674 x 10713 A at a
temperature of 22°C.

[Assume Boltzmann constant K = 1-:38 x 10723 J K1, charge of electron

q=16x10"19(]

frif@ ateear w 75% Fuifa ar &t smgfd wd T9a 250 kW, 230 V g1
Frutfa 9 % e <l iwd wy iy Sefora S it garar I e | smER
g Foft &5 % ufaly sES: 0-009 Q 3 0003 Q & | URE (W) &F H
Wl 13 A 2 | I8 Wi 5@ form fopeh wr fit A it 7@ wE w2 @
fuifid e W =R i 97T 25 AR |

Find the efficiency of a long shunt compound generator rated at 250 kW,
230 V when supplying 75% rated load at rated voltage. The resistances
of armature and series field are 0-009 Q and 0-003 Q respectively. The
shunt field current is 13 A. When the machine is running as a motor at

no-load, the armature current is 25 A at rated voltage.

fm 1) § dfparcas-uads (op-amp) TREY w1 f= gwREm M O® O

HishATcHsh-Jate (op-amp) ! 3TEH AH AT |

() Iy, Ly, I 3R Vy & A @ IS |

(i) Ry, % Afhay 3Hd W N 0T FIRE, FafF Vw7 - 13 VH
FT A
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(i) AR Ry & 9F 100 Q ¥ 1 kQ 6 diwn § giafda gar &, @ deg@n v,

aon I | a1 aiad g ?
I R I
2, 10kQ Vx LC L
1] $100Q

I

L, ok \ .
WI i—/

=7 1(d)

An op-amp circuit is shown in Figure 1(d) below. Assume the op-amp to
be ideal.

(1) Determine I, I,, I3 and Vy.
(i) If V, is not to be lower than — 13V, calculate the maximum
allowed value for Ry,

(iii)) If Ry is varied in the range 100 Q to 1 kQ, what is the
corresponding change in I; and in V, ? 10

L, 1ok I

V N
s X ' : 5&' e
| %100 Q

1, 10kQ \
’""‘—"”"””"’,—f" 4‘-1\’;)
+

Figure 1(d)

| & o

|||}
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(e)

Q2. (a)

CRNA-F-ELTE

A fae I a I foe e f = FiNe | grafd fae sFa 9
AT foe ufieres 1 X-OR T¢ & T g TR I |

Explain the parity bit generator and parity bit checker. Realize the even
parity bit generator and even parity bit checker using X-OR gate. 10

() T 20a)() # ewfe Tu ufmy § Fecft hit yRmes g/ 3= R | 9iey
# Foft (feem) t=0 W o< it Il 2 |
t >0 % foau Heeit °§ yaifea 89 arclt o/ &1 FA &I ASH A@
R | Fefort § yarfea um w1 39S 3ifaw AW + 95% WA Th
qﬁaﬁﬁ%amm;ﬁm,sﬁwmwﬁ%mw%?

1

t=0 iL(t)
§100 Q 4 H

=7 2(a)(i)

50 Q

100V

For the circuit shown in Figure 2(a)(i), initial current through the
coil is zero. The switch is closed at time t = 0.

Find the time domain expression of current flowing through the
coil for t > 0. How long will it take for the coil current to reach
95% of its final value and what is the final value of this current ? 10

Y
t=0 ip(t)
50 Q
100 Q 4H
100V
Figure 2(a)(i)



Gi) T 2(a)Gi) # ewie 7T gfwy (Aeash) # ey () XY & new

Jaf auge ITed I |
2kO 3kQ

AAAA% WWWA——o0 X
+

4V<ﬁ Vyx
D) % v,
oY

=7 2(a)(ii)

Obtain the Thevenin’s equivalent of the network shown in

Figure 2(a)(ii), across the terminals XY. 10
2 kQ 3kQ
VVWWY VWWA—o0 X
+
4 V(ﬁ) Vx v
=< :
oY
Figure 2(a)(ii)

(b) () TafiRad wem &1 Fopd (Fad) ATE FITGRE J1d HINT :

s3 +7s2 +14s+11
s +6s2+11s+6

F(s) =

Determine the Inverse Laplace Transform of the following
function : 6

s3 +7s2 + 145 +11
s3+6s2+11s+6

F(s) =

CRNA-F-ELTE 6



(i)

(iii)

g, fSeen aremE s = fen w8, % It qun sifaw a|
F1a iR
I(s) = 032

s (s2 + 242s + 0-672)

Find the initial and final value of the current whose Laplace
Transform is given below : 4

0-32
s (s2 + 2:42s + 0-672)
frfafaa s1aea iR =1 g HifST :
2. .
a3 + 4 =t2+2t
dt?2 dt

fem w3 76 i(0-) =4 3R (%J =—2 %1

Q-

I(s) =

Solve the following differential equation : 10
2. .
ad + 4 =t2+2t
dt? dt
. . di
Given thati(0 —) =4 and (—) =2,
dt Jo _

¢ T 2(c) # 29t T Uhar wen TH. g fEHER F TEEH o = 45° BRI
e or W B 8 | AEfEet Ty # 3 o R 98 faga (ge) uiey 6 9@
gl wal g | e wR faga g 3-1556 A B, @ WR Skig R &1 AE
gferfera st |

CRNA-F-ELTE
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A single phase AC bridge rectifier as shown in Figure 2(c) is operating at
firing delay angle o = 45°. The thyristor T3 gets damaged and behaves
as an open circuit. Calculate the value of load resistance R if load

current is 31556 A. 10
iy,
Ty T3
200V
50 Hz® =
Ty Ty
Figure 2(c)

Q3. (a) ToF 3(a) ¥ ws wfiE-3cEcish Yade (sind-3fer Ureefierr) aftay gwifan
TR | 1y 3R 1, 1 IUET FA T TAT IR G Bl 3Mey A A |

=7 3(a)

() werde Afey (freds 19) % <o it et i |

(i) Cg 3R Co % Hrv foede gl (s Treradl) & saotenl i et
HifsT |
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(iii) aHeh hl dicedl A A(s) T A5 T |

(iv) Rgg=Rc=Rp =10k, p=100 3 I=1mA % fou qeads
Afed &1 9 F@ HIfT |

(v) Tyl giiar &1 99 HH-8-%9 W@d §C Cg 3R Cg % WM 1 I7E
i, safer gmi foesg smafal ©h qwes gL @ 9o el 3dB
gt 100 Hz & |

(vi) ey MM % fu 98 wite &1 W@k Hife qon v afed & fog
R 1 3TTehe IR |

A common-emitter amplifier circuit is shown in Figure 3(a). Neglect ry

and r, and assume the current source to be ideal.

oV

Figure 3(a)

(1) Derive an expression for the midband gain.

(i)  Derive expressions for the break frequencies caused by Cg and
Cc.

(ili) Give an expression for the amplifier voltage gain A(s).

(iv) For Rgg = Rg = Ry, = 10 kQ, B =100 and I =1 mA, find the
value of the midband gain.

(v)  Select values for Cg and C¢ to place the two break frequencies a

decade apart and to obtain a lower 3 dB frequency of 100 Hz
while minimizing the total capacitance.

(vi) Sketch a Bode plot for the gain magnitude and estimate the
frequency at which the gain becomes unity.

CRNA-F-ELTE 9
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(b) () WEIG P(s) = s# + 453 + 8s2 + 12s + 15 H TIY-FIGH HIYGE HT T
4 gL A Hi o 7g9¢ & foha q@ oenss areafass wiT, I
FrEdfereh W qAT RMcH ARl T A1 & | |19 & @ 9595 P(s)
g WERid q o Teficd o ) | oft feoyoft Hifsr |

Apply the Routh-Hurwitz (R-H) criterion to the polynomial
P(s) = s + 483 + 8s2 + 12s + 15 in order to determine the number of
roots, with positive real parts, with zero real parts and with
negative real parts. Also, state about the stability of the system
represented by P(s). 10

Gi) = 3(b)Gi) ® Twie U S (ﬁza%) I e (AfeEg) SR T
i |

10 1H

\

\_+
Vin(®) Ci> LF ol 30

a7 3(b)(ii)

For the network shown in the Figure 3(b)(ii), find the impulse
response. 10

1Q 1H
WW

|+
Vin(t) Cﬁ) LF 7 Vol 30

Figure 3(b)(ii)
CRNA-F-ELTE 10



Q4.

(o)

(a)

Th 4-91e, Tehel hell, 50 Hz 01 WA § Ry 3N X, F AH HAM: 0-02 3

qgr 0-5 e & | Aftehan wa-omeet & forw wdw 1 W e Afrekan
Fa-amgut i feufa ® wfa aferfera e | et =1 vfate den fem gfaam
(efrerst fruwéw) o w1 e |

A 4-pole single phase 50 Hz induction motor is having values of Rg and

X5 equal to 0-02 ohm and 0'5 ohm respectively. Calculate the slip for
maximum torque and the speed corresponding to maximum torque.
Stator resistance and leakage reactance are to be neglected. 10

o3 4(a)() ® T U oA I T 4(a)i) § WTT 7T 3HR ISR AT h
e waem 1 Jam wd g, Frefafaa o @ sefen vit) I i

() ‘& &7 ugha
(i) 1 &7 foveivo ugfa
(iii) femTeHes HaeH ugfa

1Q e(t)a
O
VWA : v
. u(t)
e(t) LI
5 0 1 &
o7 4(a)(i) 7 4(a)(ii)
For the network shown in Figure 4(a)(i) and its excitation function
shown in Figure 4(a)(ii), find the response v(t) using convolution by : 20
(1) ‘s’ domain approach.

(ii)  time domain analytical approach.

(iii) graphical convolution approach.

1Q e(t) s
VWWWA i v
L ul)
e(t) L¥ ==
5 0 1 &
Figure 4(a)(i) Figure 4(a)(ii)
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(b) ()  Th 240V, 50 Hz Tl el ATYfd TG Teh i = aftedss g

Tsh 10 kW, 220 V, 37=1d: 3dfora g amr At it =9ret +i ffta o

ST 2 | Hie i gt wR W frgifa aw 25 A, iR W afely 04

9 7 fOr 0-3 V/rpm 2 | 9 uf@des F1 o = 50° HI01 W ==

o Strar @ At Wiex < = h Mo, SR H gad 9T YaTE O

HIf |

A 240V, 50 Hz single phase supply is connected to a full controlled
converter to control the speed of a 10 kW, 220 V separately excited
dc motor. The rated current of motor at full load is 25 A, armature
resistance is 0'4 ohm and machine constant is 03 V/rpm. Calculate

the speed of motor when converter is operating at an angle o = 50°,
assuming continuous armature current. 10

(i) U IR (ITR) qRUY i HRIHU FEIRAS H1 Ju Hifme
- difer 97 Tt Afger aepiies o Srqufy (SifuT) e =t @ |

Describe the performance requirements of a chopper circuit that
can perform the chopping functions in any modulation technique. 10

() Tt 4(c) # guian T yaH, Ip = 1 mA 3 g = 1 mA/V W %™ S &g
¥l (9T98) 2 | r, 1 39E F §C

() "ea-ss afey Jm@ Hifve |
(i) f,®l 10 Hz W @A 8g Cg 1 TH 1d T |

Vop
Rp = 10 kQ
oVo
—
C
IlS
10 o ik
Rg = 6 kO

a7 4(c)
CRNA-F-ELTE 12



CRNA-F-ELTE

The amplifier shown in Figure 4(c) is biased to operate at I) = 1 mA and
gm = 1 mA/V. Neglecting r,

(1) determine the midband gain.

(ii)  determine the value of Cq that places 1, at 10 Hz. 10
Vbp
Rp =10 kQ
) Vo
- |
Cs
I
Vi Ci) L
Rg=6kQ
Figure 4(c)

13



s B
SECTION B

Q5. (a) Tk AR-FME S-R fTu-varg 9 3o AR foReu-veiid @ 9k a1 &9
@ o7 5(a) ¥ gl 1 R | T fRu-weg & fifn W wehe 89 et @

®Y 1 ARG HIfST |
S
Qg
C
Q
R 2
A | | I
| | |
| 1 ]
CLK
1 2 3 4
>t
I | |
A | l |
| | ]
I | |
S ! :
| |
! ' >t
| | |
A : t i
| I |
| 1 |
R | |
| i
: | : > ¢
| I |
! ! !
s @ &y
=17 5(a)
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The diagram of Master-Slave S-R flip-flop and the waveform applied to
the Master flip-flop is shown in Figure 5(a). Draw the waveform that
appears at the output of Slave flip-flop.

Master-Slave S-R flip-flop

4 i | I
| | |
| 1 1
CLK
1 2 3 4
>t
| | ]
A I I 1
I, | |
| i |
S : |
| |
f IL >t
I I I
4 i i :
I I I
I | I
R : :
I |
l : >t
I I
| |

Input waveform

Figure 5(a)

(b) Z, =60 Q Tt Th e &IEH %ﬁwnm@fsogéawsrﬁﬂu%

1Y A=Y BIAt B | Z;, T HE A1 T |
An ideal lossless % extension line of Z, = 60 Q is terminated with a load

resistance of 60 Q. Find the value of Z;, .

CRNA-F-ELTE 15
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(c) T TH-ehetl U1 HIX HI 40 kW Wife Y 3mgfd 1 1 T B, qegER R °
1-5 kW Ifth &1 81t B | 5@ @01 0-04 pu A, < Ut & a9 1 9 309 g
(Ave) Fifres Wi i MoET AT | 3fe 3w Hiex i vl i wmE e gfedy
! TR ¥ edhIfcteh T % 40% T U H feam I, df Tet-3mgol 9 Lt
B Faiafdd o H, I g Wik 1 AE 41 8O0 2 Fifes w¥v 71 9
1Y =Y BT I 0-8 kW TH i |

The power supplied to a 3-phase induction motor is 40 kW and the
corresponding stator losses are 15 kW. Calculate the net (shaft)
mechanical power developed and the rotor Cu loss, when the slip is
0-04 pu. What will be the net power developed if the speed of the above
motor is reduced to 40% of the synchronous speed by means of external
rotor resistance, assuming the torque and stator losses remain

unaltered ? Friction and windage losses may be assumed to be 0-8 kW. 10

(d) T 9TEF 50 sin (2n x 105 t) 1 Th F=4 G Hohd 10 sin (2n x 500 t) &
SR 3T Aiga fohan 5iman 8 | Feifa Hifsw
(i)  HigeH gohih
(i) U URE S IAghT H W™
(iii) ~ 3TTavEH d8 fowan
(iv) 500 Q ¥R @I e Ut IIfh
(v) a1 STgha TeeH T ARG HIfT |

An audio frequency signal 10 sin (27 x 500t) is used to amplitude
modulate a carrier of 50 sin (2n x 105 t). Determine : 10

1) the modulation index

(ii)  the amplitude of each sideband frequency
(i11))  the bandwidth required

(iv)  total power delivered to the load of 500 Q

(v)  and draw the frequency spectrum.

CRNA-F-ELTE 16



Q6.

(e)

(a)

(b)

T Tg-ugR Sershn & fote g [, 9 1, % 9 e TR 3§
I; =2V, -V
Ip=—Vq +2Vy

sk o HEUT F HeR WIS AT ShITST |

For a two-port network, the currents I; and I, are as given below :
12 = - Vl + 2V2

Find the transmission and hybrid parameters of the network. 10

9y # TH HaA @ E = 30 cos(wt — z)ay, V/m Th &IEH

LT (4 = pg, € = 4eo) § T=EG z = 0 T THAAT 2 |

(i)  9Edd UMk (1), G201 UMk (1) 9 ST T80T 3UTd (S) 1 °H F1d
i |

i) wafda ferpa-ga 9 grash & i AT I |

The plane wave E = 30 cos (wt — z) a; V/m in air normally hits a lossless
medium (p = pg, € = 4gp) at z = 0.

@) Find reflection coefficient (I'), transmission coefficient (1), standing
wave ratio (S).

(ii)  Calculate the reflected electric and magnetic fields. 20

a7 6(b) ® guiie MU gfeert feme (3% WeieX) & foie ehea L, o1ftar C &
S U w1 wA fagior fifse | gfey fit Few deear 16V,
ot dieear 4 v, 3 Sfet dieedr (F@=R) 30 mV 2 | Fams (W)
v 20 kHz feafem smafa @ g 8 9 Tehcd § =T SR 91 6
AH0-75AR |

L
+OT_W >t o
V=16V = qr | Va=5V
— O~ — v

7 6(b)
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Determine the value of inductance L, capacitance C and duty cycle of a
buck regulator shown in Figure 6(b). The input voltage is 16 V, output
voltage is 4 V, and ripple voltage (peak-to-peak) is 30 mV. The regulator
is operating at 20 kHz switching frequency and peak-to-peak ripple

current in inductance is 0-75 A.
L
+ O——/ 0 >t oy
I
Vg=16V —-—C Loap| Va=56V
E i}

(c)

Figure 6(b)

o7 6(c) # cwit Tu gimy § =gy Y hl EEE ¥ 5 Q UfaUY W
Freedl V1 9 F1d shifsig |

10Q
VWWWA
+
2A CD V350 20 Q 4A
1= 6(c)
Using the superposition theorem find the voltage V' across the 5 Q
resistance in the circuit as shown in Figure 6(c).
10Q
VWWWA
+
2 ACD V350 20 (T 4A
Figure 6(c)

CRNA-F-ELTE
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Q7. (a) Uk fashem, 5 kW, 440 V, 6 g, a1 TARIa qedehiicts HIeX 1 aREmeH
futf@ 0-8 wwermt vtk 7o W a1 8 | WX % T H1 TfRlg T 7 3R
JogehIfereh Wfqamd 6 Q8 | F=faRaa 61 wom i

() U HR T FA-ATE I

(i) Toedor srd-meut

(i) ¢ Fuffa sa-smeel W iR gm0 3 vt onsh

A three-phase, 5 kW, 440 V, 6 pole, star connected synchronous motor

having negligible stator resistance and synchronous reactance of 6 Q is
operated at 0-8 rated power factor lagging. Calculate the following :

(1) Torque angle at full load
(i1)  Pull-out torque

(iii) Armature current and power factor at half the rated torque
(b) X3 Y wad Agfess aiadi 7, e TTiiehdl o9 wer = fg 7§ -
1
£ x) = {Z ~2<x<2 & fau

0 3IA
AR
Ae® 0<y<ew & faU
0 37797 |
G)  Afuife fifse |

(i) Z = 38X + 4Y 1 YRehdl 9cd ®ord FHgifa Hifse |

X and Y are two independent random variables with probability density
functions given by

1
fx(x)={z for -2<x<2

0 otherwise

and

Ae 3y for 0<y<o

(1) Determine A.

0 otherwise.

(i1))  Determine the probability density function of Z = 3X + 4Y.

CRNA-F-ELTE 19
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Q8.

(c)

(a)

(b)

Th ?33H=(2pzap+3zsin(pa(p—4pc05(paZ)A/maﬁ'=|§?lHﬁ€Gﬁ
z=1, 0<p<2m, 0°< ¢ < 45° R IRV 2, & o0 Tag T899 & ol
9l 1 YoATehd HIT |

Evaluate both sides of Stokes theorem for the field

H = (2pz a; + 3z sin ¢ a, — 4p cos ¢ a,) A/m and for the open surface
defined byz=1, 0 <p <2m, 0° < ¢ < 45°.

(i) 3 VA (S8 HISR) AR At & & hm H wriyonfert § e
gfga 3= TE Hifs |

Differentiate between the functions of Decade counter and BCD
counter with example.

(i) @ T % T UM Fehi 1 AM A & fow f.H.E. Fieenl &
U T ARG 13T | 38 Iioteh hl RN i Hf g afea
RET ST |
Draw the diagram of cascading BCD adders to add two three-digit

decimal numbers. Also explain the function of this adder with
suitable example.

(i) U fuEH.wad. (DSB-SC) Thd, fSms @ (Afsd) 1 wfh
gl (TR TFed) e o 8(b)() H gt W R, Tk W T
aifgst @ Ifa fopem SmaT B | Hew @ § fawmr 4 kHz 9u1 96w
g 200 kHz 2 | Higferd a1 i 3fwd fth 10 W HHa g, 1fmmd
%1 i Teha-1a 31uTa F1d I |

!

PSD| 106 W/Hz

— 400 400  f(kHz ¥)

=7 8(b)(i)

CRNA-F-ELTE 20
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x(t)

CRNA-F-ELTE

A DSB-SC signal is transmitted over a noisy channel, with the
power spectral density of the noise being as shown in
Figure 8(b)(i). The message bandwidth is 4 kHz and the carrier
frequency is 200 kHz. Assuming that the average power of the
modulated wave is 10 watts, find the output signal-to-noise ratio
of the receiver.

PSD| 10-6 w/Hz

(i1)

— 400 400 f (in kHz)

Figure 8(b)(i)

o 8(b)(i) # TwTT 7T q=1 % T U TeW x(t)

x(t) = A cos 2n £,
gr afeTie femm w2 |
I de d fanes fheat f Aafsy whe 2 9 d famar W, S
f,< W% | & @ n(t) H -owd s S oo %NO% | y(t) %
Tehd-1d IFUTa 1 Fufor il |

[ d d | Feas .
dt dt freex y(t)
n(t)
a7 8(b)(ii)

2]

10



Consider the system shown in Figure 8(b)(ii). The signal x(t) is
defined by :

x(t) = A cos 2n ft

The low-pass filter has unity gain in the passband and bandwidth
W, where f, < W. The noise n(t) is white with two-sided power

spectral density —;- Ny. Determine the signal-to-noise ratio of y(t). 10

d d Low-pass
s at at filter | " Y®
n(t)
Figure 8(b)(ii)

(c) T 2400/240 V, 10 kVA, 50 Hz 9ionfia i hig g1 153 W a1 I0 IR |
T a1 7 224 W R | Fafoafea ar = it g & fow gt feaw gaman
T hIT : 25% ATIUR 2 T % foIw, guf ar 6 92 & foiw, a1d wR 8 & &
e, ueh-aTE WR 4 5 & fau, fon e 9m % 4= & T | ot R e
1Tk O W 7 |
A single phase transformer, 2400/240 V, 10 kVA, 50 Hz has core loss of
153 W and full load copper loss of 224 W. Find all day efficiency for the
following loading cycle : 25% overload for 2 hours, full load for 6 hours,

half load for 8 hours, quarter load for 4 hours and no load for 4 hours.
All loads are at unity p.f. ! 10
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