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SLPM-B-ETE

ELECTRICAL ENGINEERING (PAPER-II)

Time Allowed : Three Hours Maximum Marks : 250

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.

Question Nos. 1 and 5§ are compulsory and out of the remaining, 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 Booklet must be clearly struck off.
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The block diagram of a system is as shown below :
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w using block diagram reduction

10

Evaluate the overall transfer function

technique.

(b) 8085 Y&H-HHIA (WTESHIIIEER) g1 61 S arett franfafy it saren fifvR, sm Fefafaa
st =1 faoarea 2 @ -
(i) JMP stufoefea (3rehfsemet)
(i) POP
(i) PUSH
(iv) RET
(v) STC
Explain the operation performed by 8085 microprocessor when the following
instructions are executed :

(i) JMP unconditionally
(i) POP

(i) PUSH

(iv) RET

(v) STC 2x5=10
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(c = o3 d auia ™ wRoy % @
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0% GYH Teg R % AW | g sififead % o =iee dfd | g9 o1, |3 Ry R %
aa § g Affead &1 99 e, s9 o= vfaddl % Satees 9w §

R =50%0-1Q
R,=100+0-2 Q
R;=10040-2 Q

For the circuit shown in the figure below

Ry
R, WA

VWA
l’ R3
R

O

give expression for the overall uncertainty in the value of combined
resistance R. Further, evaluate the overall uncertainty in the value of combined
resistance R, when individual values of the resistors are as

R =50%0-1 Q
R,=100+0-2 Q
R;=100%0-2 Q 10

(d) T FREH F 9 R 860 kW & 3R I8 0-85 % it e W F1 el ¢ | Torgq Iwfiran
FH T Fl oW FA » o Frafofaa @ dwfcus @ wearfaa #wdi ®
(i) LV 3mgfd T 30/kVA fan win/ad + 12 TW/kWh ®
(i) HV *mgfd T 25/kVA 3ftekan Af1/ad + 10 T/kWh ®

HV feEfirr & fima T50/kVA 3R g wR R 36h 711 4% 81 fe=fm = & 3R

TeIg Yoo ghehl G5t AP 1 10% 21 AR FREH 06 TR § 48 W =adl 7, d AfH
Trerdt Fs1l i JeRfcus R H FuRe Hifkd )
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A factory has a fixed load of 860 kW and is operating at 0-85 power factor. The
electric utility company offers to supply energy at the following two alternate
rates :

() LV supply at T30/kVA max demand/annum + 12 paise/kWh

(i) HV supply at T25/kVA max demand/annum + 10 paise/kWh

The HV switchgear costs T 50/kVA and switchgear losses at full load amount
to 4%. Interest and depreciation charges for switchgear are 10% of the capital
cost. If the factory is to work 48 hours/week, then determine the more
economical tariff option. 10

(e) =R S (FRR) Tgwe (x* +x+1) ® ok W@ fe 1101101 &, & CRC T2 (Fre) MW
FHiRe |

If the generator polynomial is (x4 +x+1) and the message bits are 1101101,
then obtain the CRC code. 10

2. (a) T WA wHE-iEd gl e sree-anfy (Re-ww) few g weffa §

o]

Y=[1 0]x

T @ el sl afoqe (P o wrie) B e AR, (e worelt % 2% afespr
(Set) S & foRm F1a 2 Yhe B IR wh eyl omEf 2 rad/s A Ffee
uehi (W FaRm) #1 I e g M afages ® ger @ HiRe

An LTI system with the following state-space representation is given :

.o 1 0
)C=I:O —05]x+|:k] u
Y=[1 0]x

Design a phase lead compensator so that the system achieves a settling time
of 2 seconds for a 2% tolerance band and has a damped natural frequency of
2 rad/s. Also realize the designed compensator using passive components. 20
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(b) Frafafaa #mEf & Fureq ¥g, 8085 YeR-vEiieE (WEHMAW) & ot Ryl = R -

(i) SR o 2 FA, F9 T i e (R TW) w1 3@ e (SR wRER) @
WE Bl @

(i) aft Wi @ 2050H § F8H =15 wHIe® &l ®, @ Toms (WREeIR) I @H
2050H # 3iqaeg (arEft) @ s () Hifvd

(iij) A St H 3R L § 20H 3R 50H %, @ Wiy T 2050H # 3AH &1 o1 Hifvwd
(iv) afc g9@® § 37H ® 3R &0 v §2 B, @ €9 @ 25H #9100 F 99 9
(v) G=a= I, Sl 2rr age 89H B, T (Fifteie) Hifd

For 8085 microprocessor, write the instructions to perform the following :

(i) Set the zero flag when a register pair is used as a down counter

(i) Load the accumulator with the contents of location 2050H, if memory
location 2050H contains byte F8H

(iii) Load 3AH in memory location 2050H, if registers H and L contain
20H and 50H

(iv) Subtract 25H with borrow from accumulator, if the accumulator
contains 37H and the borrow flag is set

(v) Complement the accumulator, which has data byte 89H 4x5=20

(c) U =A-Fusehl 99 10 Q iall" & 19 1 mA 911 & ford pof dwm w fgoo 3 B ) w6 Ffm
Y2 H I TR W (W) R 1ATF GRS R RS i awm 3 5°C =9 81 %
HAU IqF e A T HIRE, Te—

(i) TFA T HY Sa-Foeedt F FR-IR Srer I g

(ii) FA T2 TH F IR TH 90 Q % HfE wfediy #1 3w we-geett % @ Jofiwn #
forn <t 21

M i f dfa (FTR) &1 qa@EE oiE 0004 /°C @ #f\ %1 0-00015/°C 2|

A moving-coil instrument with a resistance of 10 Q gives full-scale deflection for
a current of 1 mA. A manganin shunt is used to extend its range to 1 A.
Calculate the error caused by a 5 °C fall in temperature, when—

() the manganin shunt is directly connected across the moving coil;

(i) a 90 Q manganin resistance is used in series with the moving coil, before
applying manganin shunt.

Assume temperature coefficient of copper as 0:004/°C and that of manganin as
0-00015/°C. 10
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3. (@) () & Fa-faaa (am-feq) @3, s % Fiftha siowr wom g egwfa ), % ol
HFAIHG g fergue (¥ iwd) serg it -

G(s) =_IQ

s(s+1)(1 +5)

K % 36 ftean AW it st o A, e ol @, i gfiaw & aga fér @
A 61 g g forguy oer@ @ ft AR

Sketch the approximate root locus plot for a time-delay system
approximated by the transfer function

G(s) =_K£_1__l
s(s+ 1)(1 + g)

Also compute the largest value of K for which the system is stable under
unity feedback. Verify this value from the root locus plot. 10

(i) T T A1 Geha YaR Terd (Rma vt um) = gmiar mn R

wm%wﬁww,aﬁtsﬂommﬁm-m%ﬁﬁm

(31m3eyge) it HaeEfiaa &1 79 e | fem umr (o o) ¥y @ft s =0) % d=a
Fagefierar 1 1 qH W 2

The signal flow graph of a system is as shown below :

R(s)

Determine the overall transmission m, and evaluate the sensitivity of the
5

output to variations in K; at s =10. What would be the value of sensitivity

obtained under DC condition, i.e., s=07? 10
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(b) & Ay & Frfaiea fo=m §

Y1 AB

s BC
ST DA :
qs1 CD :

: T =i Fueel, ek Ty R, Td Wk L, 319 &

& -3 wfly R,
w M- wfdy R,
T Aol wutel, fweht e ¢, 3, % Avfisen § uw R-3nfres wfdy R,

g F FgeM 400 Hz W, "eai & fifha wHl & o o gar & -
R, =2000Q, R; =500Q, C,=0-2uF, R, =70-9Q
o AR e G 1 AviEw RN 0-10 31 9% Fveeh % TRy w6 e B R

I | Hgem I sraen § g F Fa (FR) @ W@ifea AR g < Fused &
Q T 1 A Fewfer |

A bridge consists of the following configurations :

Arm AB : A choke coil of unknown resistance R, and unknown

Arm BC
Arm DA
Arm CD

inductance L,
: A non-inductive resistance Ry

: A non-inductive resistance R,

: A mica condenser with capacitance C, in series with a non-

inductive resistance R,

Bridge balance is obtained at 400 Hz with the following component values :

R, =2000Q, R;=500Q, C,=0-2uF, R, =70-9Q

Assume that capacitor has a series resistance of 0-1 Q. Calculate the resistance
and inductance of the choke coil. Also sketch the phasor diagram for the bridge
under balanced conditions, and evaluate Q factor of the choke coil. 20

(c) THEUR FHHSH (ARhad XR) H AR HINA | THEUm FHNSH F Ed 9% F AU
FA-AE@ MRga AR | v+ aftw o o fafafel = wrag fifvd)

Explain maskable interrupt. Draw the timing diagram for the maskable
interrupt acknowledgement cycle. List the activities in each clock cycle. 10

4. (@) () = f5fa wm (3T&R) TR-1 (eru-1) @@ Fwedt g = 76 &, R ™ ) @' 7 =
AN % T8d 82 rad/s F AR AP W IR VrEw w1 AW 1436 31 ¥ 9 F
WU BeH G(s) H MET KRR, @ TER FHAW F dgd Howm (31ge) Rmw
x(t) =2u(t)+3t-u(t) % @ sohl wmhi-qen R H o HfE)

Consider a second-order type-1 system with no zeros. The system under
unity feedback admits a resonant peak of 1-36 at resonant frequency
82 rad/s. Compute the transfer function G(s), and its steady-state error
due to input signal x(t) =2u(t)+3t- u(t) under unity feedback. 10
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() = R ™ T &

R J\%> K Y
¥ s(s+a)

TR WG IR (W)

y(t)=1-1-15e"* sin(3~464t+%)

TR & T R 9 1 eraw-gniy (Re-ww) e, Yavfiy (smssaea) fafta ()
®q § ww Hifd)

For the system shown in the figure below

R J\% K Y
¥ s(s+a)

the unit step response is given by

y(t)=1-1-15¢"% sin[:a - 464t+§)

Obtain the state-space representation of the system in observable
canonical form. 10

(b) () 8085 ge-wEtE (wgmmRw) ¥ ffafes @ 0 % @ o dum fufed
1. dum (YHEERR) B @l (Fhw) HR
2. 47H %I A (ADI Féw =1 3wam Fd )
3. 92H # wEA
4. 64H =l Sifed

5. 92H ®! TeH 3iR 64H = Sired & qy=Tq yiom yafkfa Hifd

a9 o/ 3w Y o = £ 3R Frfa 9 w Fifde AR duee § @9 o6 47H SeA
F YR GAEE F @iell H B HRO ot Faqd |
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For 8085 microprocessor, write a program to do the following :

1. Clear the accumulator

2. Add 47H (using ADI instruction)

3. Subtract 92H

4. Add 64H

5. Display the results after subtracting 92H and after adding 64H
Specify the answer you would expect at the output port. Also give the

reason for clearing the accumulator before adding the number 47H
directly to the accumulator. 10

(i) CY W7 = el (FefidR) + 3fR FFH & oSt ([RR) B § w01 0 a1 9t B 3
e & ford Fdw fafed) aft cy wm d2 R, & frfa 9 = 1 weftfa $ifwd s=en o B
H eradegel (FR=) B weifa FfA | 3 wRom $i e fif)

Write the instruction to clear the CY flag to load FFH in register B and
increment (B). If the CY flag is set, display 1 at the output port; otherwise,
display the contents of register B. Explain your result. 10

() T HES -y (felgafees) Trids (Zaege) A Huiar 3000 pF, dices Hagziied
(gmfean) 0.06 V-m/N @ ¥fedw 107 MQ ¥ wiw @3 (womedt) 1 wfeeran A

FHid 300 pF a1 36% GEFTR # 1 MQ %1 Wiy T § 1 0 5@, S fo & qwfan mn
R, TOSIW ¥ IM-IR MAfta foren s @ ¢

F(N) A
0-2

0 4x1073s
t=4ms % g0 e T4 98 H dicedl g A [FRS H wmEa (wiERfEE)
40-6x107'2 F/m &]

A quartz piezoelectric transducer having a capacitance of 3000 pF and voltage
sensitivity of 0-06 V-m/N has a resistance of 107 MQ. The impedance of
the measuring system has a capacitance of 300 pF in parallel with a
1 MQ resistance. A force as shown in the figure is applied across the

transducer :
F(N)a

0-2

0 4x1073s

Find the voltages just before and after t=4 ms. [Permittivity of quartz is
40-6 x10712 F/m)] 10

SLPM-B-ETE/8 9 [P.T.O.



S.

(@)

(b)

(c)

(@)

TUs—B / SECTION—B

s T3t 0 (31TER) 1 W&ig aqa-smiad 99 G(s) o mn 2, Roreeht wmg faft 2 21 o
gte fomam < @ed G (s) % s e Fraw (3fe ®0 T1ge) ¥ for wmft-am 3R v @, @
7 YU () Faw & ol wmft-am 3R 0-1 ) G 9% 99 K gHFeW ¥ dqEd, 6 9
i (Yeat=a) #, 2% wfewa (feid) o # feru %1 4 Yk W w81 379 G(s) %
Y T qhe 1 U foereq (o) dioifva (Fehe) foran sian &1 7% 39 7F &t 1omn e &
HfA, st % fafea (feae) @ A i wifaw fo=me % qea e =)

Given a second-order linear time-invariant system G(s) with a relative degree
of 2. G(s) admits a zero steady-state error for unit step input and steady-state
error of 0-1 for unit ramp input under unity feedback configuration. Further, it
admits a settling time of 4 seconds for 2% tolerance band in its unit step
response under unity feedback. A delay of T seconds is now placed in cascade
with G(s). Calculate the value of T'in seconds that will make the delayed system
oscillate under unity feedback configuration.

T g T (e Feer), fomehl uftgrea (YgEt) +1LSD +(1x107°) , &1 100 Hz,

1 MHz 3R 100 MHz Sgftl & HI94 ¥ S0 ST 8| WS 9 & o a3 % wfewra
F ToE IR IR W THE YR (215H W) R U9E _Y

A frequency counter with an accuracy of +1LSD j:(1><10"6) is employed to
measure frequencies of 100 Hz, 1 MHz and 100 MHz. Calculate the percentage
measurement error in each case. What is the effect of time base on error?

T 11 kV, 50 Hz JeaT&dl 911 SifH3 (3Mee) T T oF | g & e afeeren v
(3e%9) wd wifidn %AW 10 mH 3R 0.01 pF 21 Pl AR () sioy e (@i
sR) & dush Tagall ¥ R-uR siftmaw dieedn, (i) Souwfe () Qe e,
(iii) 3@a RRRV 3R (iv) iftihad RRRV.

An 11 kV, 50 Hz alternator is connected to a system which has inductance
and capacitance per phase of 10 mH and 0-01 uF respectively. Determine (i) the
maximum voltage across circuit breaker contacts, (i) the frequency of transient
oscillation, (iii) the average RRRV and (iv) the maximum RRRV.

50 MVA % IR Yeamadi 9rT sifst =Y, fmi aedes 1 ufeemd 15% 2, 35 MVA % 9R faeed
% WY TH 9 59 91§ gARE R e ) veds fde @ wfea 10% 21 e yemEd
YR S @ 3Ed e ft wf (Sem) | et wifa #1 a@s fi ¥ wRuy e
(afde sa) A W o Fufor Hfd)

Four 50 MVA alternators of 15% reactance each are connected via four 35 MVA
reactors each of 10% reactance to a common bus bar. The feeders are
connected to the junction of each alternator and its reactor. Determine the
rating of each feeder circuit breaker.
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