Civil Services (Main)

Examination- 2025 [SLPM-P-ETE |
A gAa{t / ELECTRICAL ENGINEERING
g91-a3 I/ Paper 1
e aa7 - i e sifepag 31 - 250
Time Allowed : Three Hours Maximum Marks : 250
TA-u et o srgew

AT TYH1 % I 37 @ Ud fAferiad T 73V i SqTAga s UG

99 318 v & il 31 sl § fawrfora & aun fawdt o7k siett 31 4 59 §UE | —
giieneff 1 el gid T F IH A E |

v e 1 37K 5 31ard & aun bl 9wl 8 @ G @UE 8 FH-9-%0 Ueh T A (-8 a1 931 % I G1eT |
Yol T/4TTT % 379 3G 9194 U T8 |

1 % I 36 Yferkd ATeqH A for@ S =feT foraht Ieci@ 195 Faw1-97 | 136271 771 8 31k 39 H1e9H %1 W Ieoid
maaaﬁtma?qmﬁaw%n@-vgwﬁﬁgwmwﬁmwaﬁmWmmm%aﬁﬁﬁmﬁmmwﬁ
fora g 3 9T i 3 T e |

A3 STV &, A 3TH ATHG] 1 T FITY A1 371 FAfa8 Fiforg |

el 7 Sfoeaflgd 7 &, Hahd 91 WeRTEc! yatord A% 3791 4 ITHE |

vl % Il 1 U1 FHHFER 1 S | Ff3 FeT T8 &, a1 T F I F1 701 1 S =1 T I 3 7 1A g |
99-T8-3 (F.91.T,) Y1 3 @Ictl SIS g1 I8 71 363 3% %1 &8 &Y 4 12l 1 =118 |

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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Q1.
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SECTION A
(a) A few e aftwer &, formg A 71 fog B W dieear 14 hifer |
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In the circuit given below, find the voltages at point A and point B.
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(b) = U TT DTFT % Wd GHI-T&T (SI) Hahd x(t) ! J1d hIfST |
1 X(e¥)

sin (Q)
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T3n bt —2r 8x % X [0 & n B8z 2t b1 3r ¢

k3 3n 5n Q
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Determine the time domain signal x(t) corresponding to the DTFT given
below : 10

MlX(ejQ)l

sin (Q2)

A
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% ; 2 2 2 2
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SLPM-P-ETE 3



(¢ 5V, 50Hz ac rms 9w & fow fi9 few wv ufigyr &1 ffa Sicear aorey
@if9T | grItE D, | 37 dteedl 31aurad 0-6 V& |

100 uF
o =2 | xs » o
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Ry D,
o . it
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O 2 I 0

Draw the output voltage waveform of the circuit given below for 5V,

50 Hz ac rms input. Forward voltage drop in diode D, is 0-6 V. 10
100 pF
[ act | 2 5 o
t
Cy
R4 Dy
INPUT + OUTPUT
10K -3V
O & I O

(d) @ D frau-vamai A @ B & €19 U X a9 aren uh g aiee stfenfead
Fifsw | o s & X = 0 F fore uftgy sfafda war g | qufisa X = 181, @t
g 00 & 10 & 11 & 01, T: 00 7T HFHATT & TSHAT & a7 {6 T8t qrewrar 2 |
Design a sequential circuit with two D flip flops A and B and one input
X. Let the state of the circuit remain the same for X = 0. However, when

X = 1, the circuit goes through the state transitions from 00 to 10 to 11
to 01, back to 00 and then repeats. 10
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uftaer a1 # fu mTw f3-01 strarsnd & fore Z-sr=ret Y momr s |
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Calculate Z-parameters for the two-port network given in the circuit

diagram.
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Q2. (a)
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T | Yefia aiay #, 3reT § Fsft K, S = o1 99 § &18 aw T8 ©
@ITt=0T)|

AT t = 10 HHUS W HSTt K, i faiforg o feam Simar @ 3R t = 18-68 Hahve
T Ao R fr Smar 2 |

TUT & g0y FUiE & AR-UR fiq dieear mfga Hifse o 999 10 dvs,
18-68 AFUS 37 28-68 TV T id Aeedr AH JTd HiTrT |

95 Q ﬁx
AMWA ) 0B
5Q§ ‘A C=01F
o
' forta
® 0 A

In the circuit shown in the diagram, initially key K, is closed and
capacitor has no charge (at time t = 0).

Now at time t = 10 seconds, key K, is opened and at t = 18-:68 seconds it
is again closed.

Plot output voltage across the capacitor with respect to time and find
output voltage values at time 10 seconds, 1868 seconds and
28-68 seconds.

R 95 Q ﬁx
—AVWA C 91 ©B
5Q§ 1A __C=0-1F
) OUTPUT
K; 0 0-1A
N
® 0 A
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20



(b)
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el faw o ue s yaes & ufay w e fifvw, fad S emie Z, sz,
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(i) ©H % HrY diceal H1 0 Yerid wd gC, Fid ateear aimed &t smfad
HifSTe qo i aTEy St SATFHRT A TIET HIT |

(i) R, I 39 Tfcarel 3T SRATST & WIS ¥ 9aet L YT i FHH =56 0
D = 0-25 % T 30 yew wuT=aita Sifsre aifer ffa st stafafda @ |

Ry
100 K
?T+12V
V; o——x Ro Vs .
S <
0-1 uF ] 5 Ry S39K ?Lzl
c,T & 19v
Vs ¥ Z2
R,S1K

|||-—1

Consider the circuit of an operational amplifier given here in which
Zener diodes Z; and Z, are having reverse breakdown voltage = 74 V

and forward voltage drop = 0-6 V.

(i) Draw the output voltage waveform showing voltage value with time

and calculate frequency of output waveform.
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(i) Modify the circuit for duty cycle factor D = 0-25 by replacing R,

from combination of suitable resistances and diodes, so that output

frequency is not changed. 20
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() A 3qH Ghd x(n) F z-TI=R X(z) = fow 7€ for # wefdfa ga-s=re wfoey &
T e i 8, 1 3 3k x(o) T | fea G = o off
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Determine the causal signal x[n] if its z-transform X(z) is specified by a
pole-zero pattern shown in the figure below. Take the constant G = %

Im
A

1
r=-—=
V2o X (O-zeroes
: X-poles
i
I

Q3. (a)
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F(A,B,C,D)=Ym(1, 3, 4, 11, 12, 13, 14, 15)
W fomm i |

TEHT 4 § 1 TgHFAF a1 e FURT (12H) ¥ FHEATET HIWT | a7 A 791 B #:;i
T3 uftrdt & fSra HifS | = stiser argat # fHa, =% C ot D &1 %o & S
s I qifufaat AB = 00,01, 10 @M 11 FFH C IR D F FaAd &6 ®q A
Sk 3T ITH foRaT SITaT 8 | Sl T shia = o1el hurel (18 g T 2 |
Consider the Boolean function :

F(A,B,C,D)=Y¥m (1, 3, 4, 11, 12, 13, 14, 15)

Implement it with a 4-to-1 multiplexer and external gates. Connect
inputs A and B to the selection lines. Input to the four data lines is a
function of the variables C and D which are obtained by expressing F as
a function of C and D for each of the four cases when AB = 00, 01, 10 and

11. Functions are to be implemented with external gates.

10
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(b) = few e uftgy &, gifseet T, @91 T, % fIT Vg = 06 V 3§ = 499 €|

(i) wade i 20 Hz 31 2 kHz WY Hohd ac dieedl sied G0 it |

(i) FRHIT: ZIFIET T, qT Ty, & FAdell T de dieedl J1d HIfST |

OVCC: 12V
91K 2K
10 uF 100 uF
Rl% ol | s R | o fyfa
HC2 er3 ?
T s
C, 1 T
_ 2
e, IE: Ry ’\
10 pF 36 K

In the circuit given below, transistors T and Ty are having Vg =06 V
and = 499.

(i) Calculate small signal ac voltage gain of the amplifier at 20 Hz and
2 kHz.
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(i1) Find dc voltages on collectors of transistors T; and T, respectively. 20

o VCC =12V
91K 2K
0uF  2p 1004F
! —E = © QUTPUT
1 IC2 L Ic, T
T .
£ il i
2
INPUT o——] }i«-—ti Rs Pl
10 uF 36 K
§RL =10K
22100 uF
3-3uF L& C;
%
e & -&- O

(c) U LTI dF i AT FHRAT h(n), =0 N < n < N, & ufeafva € | afg svawer
N, <n < Ny &I BIgH LTI 4 # (8% x(n) 7 2, A1 98 =t J1q o, f@es
fo i y(n) #1 %@ Ny, Ny, Np RN, FHaT H FTH R |

Impulse response of an LTI system, h(n) is defined in the interval
Ny < n < N;. If the input x(n) to the LTI system is zero except in the
interval Ny < n < Nj, find the interval for which the output y(n) exists in

forms of N, N, Ny and Ng. 10
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Q4. (a)

frar wefia wiesht Zifsret uftayr & AT I, I, I @1 Vg & 9H Fuifa i |
T, aftay & sitedht srITs Fa T I, Iy, I 3R Vg & 0 it s |
uH ST fF Vg (sat.) = 0-8 V 3R Vg (sat.) = 0-1 V & 3Afdfth 71 & qot
itesht rITe & foTT =il & 7 B = 50, Vg (on) = 0-7 V3R V=03 VE |
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Ip
-

and Vg = 0-3 V for the Schottky diode.

-

|

lic

Rs210 k0

I/ RC 1 kQ
= gy
Ip
+
Vee ‘f:: 5V
+
VBB 5.8V
(b)

0 x(t) = [2sin (3mt)

J [sin(2nt):,
nt ’ Tt

t 5

sin (2nt) o

Q) x(t) = '[
mt

w7 ore fafde fifs

freferiaa dadt 3 B st 310 Hifve

Find the Fourier transform of the following signals :
(i) x(t)= [2Sin (3’")] , [Si’_}(z"f)}
mt mt

20
13

For the Schottky transistor circuit shown below, determine Ig,

and Vsp. Next, remove the Schottky diode and determine Iy,
and Vop assuming additional values of Vg (sat.)

Vg (sat.) = 0-1 V. Assume parameter values of B = 50, Vgg (on) =07V

Ip, Ig

Ip, I¢
08V

and
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t
sin (2nt)

(i) x(t) = j-—--l dt

it

—a0

Specify the properties used.

(© A weRiq oty # V, ©F ac dicedr @i & s A9V, =V, cos ot & T
V, = 1414 V 3 o = 300 rad/sec. ¥ |

tfraan TR S0 % f R Sfedrd Ry 3 W 6T T0RT AT S AR STt
srfershan wifeh f Fra it |
k=1 n =02 &0 IIIE)

R; $40 ohms % Ry

Lo dE

® = 300 rad/sec.

In the circuit shown below, V, is the ac voltage source given by
V=V, cos ot, with V, =14-14 V and o = 300 rad/sec.

Calculate the value of load resistance R; for maximum power transfer

and also find out maximum power transferred to load. 10

k=1 n =02 (Turns Ratio)

R, 40 ohms

.

o = 300 rad/sec.

Ry,
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SECTION B

Q5. (a) @ ok Tl o o wefRid 2, U quaed ek (W) T HaE & I T foga-ae
E, = 15 V/m 2 3 I §ae ¥ 30° T FIV ST & | T8 & 31 HI (G2a-& (E,)
HAE ¥ 65-5° T 2RIV ST 8 | Eqy T GRATIT 71 ek (W) 1 Wi i@
I |

(2)

As shown in the figure, just inside the surface of a dielectric slab, the
electric field (E;) is 15 V/m and it makes an angle of 30° with the
surface. The electric field (E,) makes 65-5° angle with the surface, just
above the surface. Determine the magnitude of E5 and the dielectric

constant of the slab. 10
En2
Eo
(2)
65-5°
E; A

S
Eq :

(b) YT STcAfaEl hi WERAT ¥ qisy f6 ww uRonfim & dicedr e WR &
Tfeh T0Teh % W1 S&eAdT @ | fore wifeh 0Tk W dieear A,
(i) e,
(i) rfreRaw & ?
Show with the help of suitable derivations that the voltage regulation of

a transformer varies with the power factor of the load. At what power

factor will the voltage regulation be :
(i) zero, and
(i1) maximum ? 10
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