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ELECTRICAL ENGINEERING
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Time : 3 Hours
Qe - N Ll

Full Marks : 250
gd QW : 980

The figures in the right-hand margin indicate marks.
g999Q Q1216 966 J6NR 999 1P QSRS |

Candidates should attempt any 10 (ten) questions of
GROUP—A with word limit of 250 words and should
attempt any 5 (five) questions from GROUP—B
with word limit of 300 words.

e1IBIe 19169 GROUP—A Q 696@161d €o% gga @aa 980 4
C1RI6Q 99° GROUP—B Q) 6<6@161d 8C gga @aa
Moo ¢8R FRIER IO QY6 |

GROUP—A
Answer any ten of the following :

1. (a) A synchronous generator and a synchronous motor each rated
25 MVA, 11 kV having 15% sub-transient reactance are connected
through transformer and a line as shown in the figure. The
transformers are rated 25 MVA, 11 kV/66 kV and
66 kV/11 kV with leakage reactance of 10% each. The line has
a reactance of 10% on a base of 25 MVA, 66 kV. The motor is
drawing 15 MW at 0-8 pf. leading and a terminal voltage of
10-6 kV. When a symmetrical three-phase fault occurs at the
motor terminal, find the sub-transient current in the
generators, motor and fault current. 10

4@ J6g19Q (synchronous) 6R696Q6Q 99° 6P 6¢ICQ RS
25 MVA, 11 kV €8 15% QQ-¢I19894 goqal 89l gIRada 9e° 5g6a
6REININAS| 666 AR A°YS | CIRATQ QE@&@ 25 MVA,
11 kV/66 kV 99° 66 kV/11 kV 6Q¢ 62108 Q12 g6eieca 10%
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(b)

(@)

Aeae goFal 22 1 25 MVA, 66 kV RIGER 98 RIANER 10% 9EF 9l
28 | 6F1SQE 0-8 pf 2GEN6R 15 6A16IGIE 92° 10-6 kV & GFIRIR 6RUNESE,
3Q @98 | 6K6066R 6FITR CARINER IR AR F-adya @F aee,
6REREAGR, 6FITR I° TN FERLER U4 I RERL] 64 AR R |

T;
GenJ 3¢ Line |
O— O

One-line diagram of the system

A coil is tuned to resonance at 15 MHz with a resonating
capacitance of 450 pF. At 2:5 MHz, the resonance is obtained
with a resonating capacitance of 100 pF. Determine the self-
capacitance of the coil, true and indicated value of Q when
R = 15 Q for both the measurements. 5

450 pF Q6@1696° @IJIQ (resonating capacitance) 98¢ 1-5 MHz
60 IR Q1AM EAERIRFER TRAEE 62IA8 | 9G68Y 2-5 MHz 6@ 100 pF
6Q6TIQI] capacitance A2 QI 6208 | QRGN IR R = 15Q
6KIERERER TINR JATIE! TG QQ, 0 Q AR e 4o (Y FEIRE K9] |

A closed-loop control system with unity feedback is shown in
the figure. By using derivative control, the damping ratio is to
be made 0-7. Determine the derivative rate feedback -K,. Also
determine peak time, steady state error, rise time and maximum
overshoot with and without feedback for unit ramp input. 10

9@ FeIa 480 IR 6Q9@-9€ (closed-loop) @6&IM AN U@ TYER
godo 62198 | 60R6R0R (derivative) @6LIR MILIQ ¥, @F° QAP
0-7 RAQIQ 629 | -K, Q 600600 606 FeNIR Fda @9g | A6 Qs
QAYE IR ASIAG IR I FUa ANG GoES 9F, 9 ANG 9° AR
6909, Fda @ag |

R(s) + 14 C(s)
s? +1.4s
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3.

(b)

What are the types of lithography used in IC manufacturing?
What is optical lithography? Write the processing steps of optical
lithography in detail. S5
Q. 3. AQIAR 69eE6a MLE 62igida gRlegee @'€? Agdein Meaigd
@€? AR M62IFITR JFAUKRER AP6RAYEF ILENER 6@ |

(a) The I-J-K range vector components for a certain satellite, at

(b)

GST = 240°, are as given below. Calculate the corresponding
range and the look angles for an earth station the coordinates
for which are — latitude 48-42° N, longitude 89-26° W, height
above mean sea level 200 m. p; = -1280 km, p; = -1278 km,
pg = 66 km. 10

GST = 240° 6Q Y@ 308 QAGe QIR [J-K 9dR 689 QUIQIegee
3q6a FUARE | 9K YA 6199 AIQ IPS IRAQ 99° look angles
Q819! 99, 69Q 9o QIR 2/IE 48-42° N, QI 89-26° @ic (W) 49Q
gen0lg @@el 200 foq, d.21IR p, = -1280 &.4., p, = -1278 &.4.,
pr=668.9. |

The X-deflecting plates in a cathode ray tube are 10 mm apart
and 30 mm long. The center of the plates is 20 cm from the
screen. The accelerating voltage is 3000 V. Find the r.m.s.
value of the sinusoidal voltage applied to X-deflecting plates if
the length of the trace obtained on the screen is 12 cm.

Find also the electrostatic deflection sensitivity of the above
CRT. 5

QYI621R, 0§ ER A 9F-G6gR° 69698 10 mm MG 99° 30 mm P9
2U6S | 69LgERR 6] QIO 20 cm 6T | QARG CRINECTR, 62QT
3000 V | 99-G6gQ° 6966a 962id QQILINYQ! AIRERIAIRIR
(sinusoidal) 6QINEERA r.m.s. FMY €SIV | UG AQQIER TARAS 59Q
6964 12 cm a4 | R96QU8 CRT @ @eae@mt@a PETIR 6NN
C1RI 68IR QLIQ [6! |

4. Dynamic response of uncontrolled two-area system : 15

Assumption-1 : Consider the case of two equal areas.

Assumption-2 : Consider the turbine controller fast relative to the

rest of system, so that we can set T; = T = 0 and
therefore use Ggr, =Ggr, =1-

Assumption-3 : Neglect the system damping. This means that we

assume the loads not to vary with frequency;
i.e. we set D, = D, = 0.
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Prove that APye1(8) =

APy, (s)— APy, (s) (nfo T ]
|

: 0 { 00 - H
32+(_I__ )S+(2ﬂfHTw
2RAR0G (uncontrolled) 9R-68Q UMW O :

RLAIR-C : QQE AR 6RQA case § FFING 679 |

AQRAIR-9 : 9@ UK AV FIIAR TR 917 FTIQ FY AILITRER ST
Tg = T = 0 626, GRQIRRN 99 6QAAIN GGgr, = Ggr, =1
MDA FRARS |

AQAIR-N : VA @F°Q AUELR Q97 | NLIQ 2 AR 64 EN AR
@Q 60 AAGEe G6qf @0 Gia 629 AIF; 2o 2I6R D, =
D, =019g14 @9

APp,(s)—AFp (s) (010
APe1(s) = ~ & = (an 12)
2 f 2nf" T
s“+ 3RA S+ i
5. (a) For the control system shown in the figure — 10

edin AqA AR 5Q6Q CRUIKINR, F90 Fag
(i) determine peak overshoot, Mp for unit ramp input;
3] 6eege, 976 QIft RRYS AN M, ;
(ii) determine steady state error, e, for unit ramp input;
69@ 696 @5, 976, AIft ARYS AR e ;

(iii) calculate the steady state value of the output when the
input shaft is held fixed and a sudden torque T; = 1 Nm is
applied.
6U606R6R ARYS dIg §a 62QAN 99° 2019, o T, = 1 Nm
JeaIgl 9, 6960696R AIRATYSR QPG Y SRl @9 |

1 C(s) .
0-15s2 +0-9s
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(b)

(@

(b)

(@)

Determine the output voltages caused by each bit in a 6-bit
ladder if the input levels are 0 = OV and 1 = +20V. Determine
the resolution and full-scale output of this circuit. Find out the
voltage from the above ladder for a digital input of 110101. 5

6-Q¢ J@6a g6eie A6 QIR 48 62IRAYQI 62IRACYS 6RINER, Q€a
@eg 99 ARYE 9@ 0 =0V 99" 1 = +20 V 26T | 1@ dRE 606I99R
(resolution) ¥9° IAEIM F€A @Qg | 110101 Q GRIA ARYS AR
QUERI8 JTQ CRINETS 661 |

Explain the working principle of dual slope integrating type DVM
with a block diagram and other relevant diagrams. 10
9@ Q908 99° URIQY 9IAFe §8 AP0 QUM 64IC A€6gS. gRIQ DVM
Q QLI NI [ |

The base of an n-p-n transistor has a doping of N, = 10" /em?,
where N, is the number of acceptor ions in the base. Phosphorus
is to be diffused to form emitter. How long will the necessary
diffusion take at 1100 °C if the emitter-base junction is to
be at depth of 1 pm. Given : the solid solubility limit of
phosphorus = 102!/cm? and the diffusion coefficient of
phosphorus at 1100 °C = 2 x 10713 em3/s and a = 2:75. 5
9@ n-pn QIREIRR URINER N, =10'7 /cm® @ 6@10° (doping) 22,
GE]":f&l_GG} N, 62Q8 ZRIEA Gl 2GR A | TATAL oo 629
gIx 991 RAUAIM | 1100 °C 6@ QIR IIQ 6260 AND AT @
emitter-base @4, 1 um JVIAQIER AL Q | 4G IR FQG,
JATda @09 Q@94 QI = 1021 /cm® 9Q° diffusion coefficient

TATRAR 1100 °C =2 x 10713 cm3/s 99° o = 275 |

Wind at 1 standard atmospheric pressure and 15 °C has velocity
of 15 m/s. Calculate — 10

(i) the total power density in the wind stream;
(i) the maximum obtainable power density;

(iii) a reasonally obtainable power density;

iv) the total power;

(v) the torque and axial thrust.
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(b)

(@)

Given : turbine diameter = 120 m and turbine operating
speed = 40 r.p.m. at maximum efficiency. (Propeller type wind
turbine)

1 FIRR QFALRA QIU6Q IR ¥9° 15 °C Q 6991 15 m/s 6069 G4
g —

(i 99F gQIeEn AFIA 48 AXG!;

(ii) AFRIR AT 93 AIRS!;
(iii) 99 YSAFO QR YIS AIQS;
(iv) AR 63;

(v) @ (torque) ¥9° 2V K |
6T : CRIRR QUIQ = 120 m YS° SRR 2UERT° @ = 40 r.p.m.
QAR QTG | (69I6TNR IR AR 69IRR. )

Sketch the polar plot for the types ‘O’ system : 5
‘0’ system QIR 9@ 6UIAIQ G TG4 !9 |

G(S):L
(s+1)(s+2)

A 10 MVA, 6:6 kV, 3¢ star-connected alternator having a
reactance of 20% is connected through a 5 MVA, 6:6/33 kV
transformer of 10% reactance to a transmission line having a
resistance and reactance per conductor per kilometer of 0-2 Q
and 1 Q respectively. 50 km along the line, a short circuit occurs
between the three conductors. Find the current fed to the fault
by the alternator. S

661G 10 MVA, 66 kV, 3¢ |RIQ-Q°6QI@Q alternator, 20% Q 9G4
29l 5 MVA, 6:6/33 kV QIQUdQ ARIFER 10% goFalea g1Qaas
AIRe, 996 0-2 Q FERIFCR g0 @4Qa 96 gosaid ¥ goggl a@ald |
604 986 1 Q ARQ 50 @ERIFTR, F6RIT QAR AIER IR AT ARG, 24 |
Alternator FIRIFIER 1@ §F QIQ AIFER TG 6% |

10 MVA 511\613,/:\
20% 3¢ 02x50=10Q 1x50-50Q .
G @ 3¢ AN~ e
66kV ~ 33kV ?
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What are electrical transducers? What are the advantages and
what are the characteristics that should be considered during
transducer selection? 10

69909 g19@YdQ (transducer) @@ @67 @6 I IS° 606 6AWGER
4868 998 QI2I IQ@YAR (transducers) @ SR ATAER IFIQ AT
Q%Q |

9. (a) What are the main binary modulation methods? Draw the binary

digital modulation formats of a binary input of 101001 for OOK,
FSK, BPSK and DSB with baseband pulse shaping. 5

At QURAFIQT 6F1LYERLAR (binary modulation) 988 @67 6QAMIE
2190 80 OOK, FSK, BPSK ¥9° DSB @iR 101001 @ Q19181 Q8ge
QAR FFGIR 6FIVYENAR. TS TR 20 |

Explain BPSK and QPSK with the required diagrams. 10

2984 8 99 BPSK 99° QPSK q QI8 @a |

10. Draw the timing diagram of the following instructions : 15

PORYe Fead 2QAEA FIRF° §Q ASE 90T

INRM
IN 80H

The carrier concentration in a material of conductivity 0-018/Qm
is 1019 electrons/m3. A voltage of 0-16 V is applied across the
0-29 mm thick material. Determine the drift velocity of the
carriers. Take standard values of the mass of an electron and
electronic charge. 10

REQEE 0-018/Qm Q AANER ALR YRGS 62@8 1019 KRR /m? |
0-29 mm 691G JUEER 0:16 V Q IR 6RUNCER. J62Ie QAUIREI |
QIER FIPTa @ 6aMIAT Fela @eg | 9@ PEAQAR mass I° AEMEY AR
QINR FIRR Ay Feg |

Using the Nyquist stability criterion, determine the stability of
the system with 5

Nyquist 800! FIfe€ NIPIR 27, IR a0l Fda 908

10(s +3)

Gls)Hls) == ==

Candidate
must not
write on

this margin.

[ P.T.O.



12.

13.

/105

A 3¢ star-connected alternator is rated 30 MVA, 13-8 kV and has
the following sequence reactance values

X; =025 p.u., X5=0-35p.u. and X, =0-10 p.u.

The neutral of the alternator is solidly grounded. Determine the
alternator line currents when a double line to ground fault occurs
on the terminals. Assume that the alternator is unloaded and is
operating at rated voltage when the fault occurs. 15

N9 30 VIQ-A°6AF 327 30 MVA, 13-8 kV 66G° @QIQIAR | 9210 FIAYE
Qe6R gOFAIR MY X; =0-25 p.u., X, =0-35 p.u. 99° X, =0-10 p.u.
Q2% | 3080 706080l QeI 2190 62188 | TR gEnea g5 cHIFRI]
99 99R NINR 2GR J6Q 6ACVEIEH IR ARG, @ QUIRI] 69RIRER! |
Q6RR0 60 I@80 ANERIC ERIRR Y9° @ ATEM 6RINGTE, 6a6. 62IaE,
6069 g6% 6200 62198 |

GROUP—B

Answer any five of the following :

fa) An LFC control system has the following parameters —

Tr= 05 sec
T;; = 0-25 sec
H = 8 sec

Governor speed regulation = R per unit

The load varies by 1-6 percent for a 1 percent change in
frequency, i.e., D = 1:6. Use the Routh-Hurwitz array to find
the range of R for control system stability. 10

9@ LFC 80ad 3806 F9age afica gee 88 —

Tr= 0-5 sec
Ty = 025 sec
H = 8 sec

QR Qe FAAIYR = R per unit

G6ged6a 1 90490 0GR gl 6RIG 1:6 JFE0 99F aId, 2ele
D= 16| @6¢Ia 380 @00 916 R 08Qa 68179 a6 a1ag-28e 2iea
(Routh-Hurwitz array) QUi @ag |
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14.

(b) A 60 Hz synchronous generator has a transient reactance of

(@)

(b)

0-2 per unit and an inertia constant of 566 MJ/MVA. The
generator is connected to an infinite bus through a transformer
and a double-circuit transmission line, as shown in the figure.
Resistances are neglected and reactances are expressed on a
common MVA base and are marked on the diagram. The
generator is delivering a real power of 077 per unit to bus
bar 1. Voltage magnitude at bus bar 1 is V = 1-1. The infinite

bus bar voltage V =1:0£0° p.u. Determine the generator
excitation voltage and obtain the swing equation. 10
4R 60 Hz Q6FI9Y 6962600060 476 d81 0-2 @ A6 gOFAl 9e°
566 MJ/MVA @ 9@ S§00! 9400l 28 | $96@ 6odIAIagQl a&
6@6R6RCR IR FIQTFIR 99° 2R ARG SIQFITR ARG, ARIFER IR Q1A
QQ 420 U°YS | ORI e UWERE IY° gORA 9@ ARIAE MVA
ARINES gRIE SRR 99 TQER TG 6212 | 6RERERTR JQD
96 21077 9004 Q8 1 99 QIR 1 6Q ERAINEER. MIGSE (magnitude)
62@8 V=111230 9@ QN 6QANESR V =1-020° p.u. 6RE6R6QER

QAP ERINEER, PEG @A I° 4AF AFNRRS 919 @a] |
1

X,,=0-8
£ X=0158
O3 Ivil-11
X'=0-2 XI_Q':O'S

d

Sketch the root locus of the system whose open loop transfer
function is given by 10

dana e 9I9] 636, 0g IR 6HIRl QU ST TSAR FUIIRG
K(s+7)

(s+2)(s+6)

Determine the average value of solar radiation (both in SI and

MKS units) on a horizontal surface for June 22 (172 days), at

the latitude of 10° N, if constants a and b are given as equal to

G(s)H(s) =

0-30 and 0-51 respectively and the ratio £=0.55. (Given
N

declination for June 22 = +23-5°, I, = 4871 kJ/m2hr) 10
10° N 291°96Q g% 22 (172 @6) AR I8 §AMISAR JI6a 3004 2IQI1R
gay Fda @08 (@R SI 9e° MKS 976), 99 a9e° ba @Q0l 0-30 9e°
0-51 QAR VA QAL I° 604K, %=0-55 | (@9 22 = +23-5°,
Igc = 4871 kJ/m?hr)
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A small generating station has two alternators of 3000 kVA and
4500 kVA and percentage reactance of 7% and 8% respectively.
The circuit breakers have a breaking capacity of 150 MVA. It is
desired to extend the system by a supply from the grid via a
transformer of 7500 kVA and 7-5% reactance. Find the reactance
of the reactor connected in the bus bar section to prevent the
circuit breaker being overloaded, if a short circuit occurs on an
outgoing feeder connected to it. Assume bus voltage = 3300 V.

10

IR 6816 QYRR 68AFEQ 3000 kVA 99° 4500 kVA Q Q@G 398
99° Q2IRER 7% I9° 8% Q YOG 2T | RS 699 150 MVA @ 698
FAS! 28 | 7500 kVA @ GIQIaAa 9e° 7-5 goKal e ¢1eq
621918l Qa1 JAg YR FRAQ ARl AN | IREY 6P AIR Q-
Q0 INGER A°YS RUYRR FOTL SIS | 6999 UHUS NS 62T,
A3 92| 990 U°YS IR QIR Fea A06R IR AT ARG 24 | 9 CANECTR
= 3300 V QIR @03 |

3000 kVA 4500 kVA
% 8%

A B A 7500 kVA
7-5%

X%

i) Obtain Miller indices of a plane whose intercepts are a, b/2
and 3con x, y and z axes respectively in a simple cubic unit
cell. 4

AnQ S 6gL (plane) OIA &N AIVQ FRIIGER LUIFEN 9@ AR
Qe 976 @N6Q KAIFEN x, y I° z UVER a, b/2 99° 3¢ 2EE' |

(ii) Determine the Miller indices of a plane that makes
intercepts of 2A°, 3A° and 4A° on the coordinate axes of an
orthorhombic crystal with a: b: c=4:3: 2. 3
9@ 699 (plane) @ dRQ @dQ (indices) 6@ 740 QA ALl a: b :
c=4:3:2d9¢ 9Q 262icaAa Taa A°6AINR AFER 2A4°, 3A°
99° 4A° Q QI Q8 96Q |

10
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16.

(c) Calculate the energy levels between n, = ny=n, =1 and next

(@)

(b)

higher level n, =2,n, =n, =1 for free electrons in a solid cube

of 20 mm side and show that the successive energy levels are
so close to one another that assuming E to be varying
continuously with k is justified. Take standard values of
h and m. 3

20 ARdicr QIg6a 291 9@ 209 M46Q T QEAQR AR n, =ny, =n, =1
NS JQQE QEER6A N, =2, n, =n, =1 FRIEA I32Q GEIRI RO, IL°

Qdig 60 RAIGE 39 AR IR FRER 26E 69 E ARG k I8 Q61160
RUNA HAER 6291 AYAIF AL h9° m AIRS R G2 |

What is Direct Broadcast Satellite (DBS) service? Draw the
block diagram for a home terminal for DBS TV/FM reception.

10
duIARE gAIed (DBS) 6291 @47 DBS TV/FM 9639 gl Q@ 62161
AR QIR QR 69 US|

The open loop transfer function of the unity feedback control
system is given by 10

60T TR R6gim JIFQ BAR QY CIRTR TFAR FAUAIAS |

K

G(s)H(s)= s(1+0-1s) (1 +s)

Using a Bode plot with K =1 —

K =1 9290 9@ 691€ ¢ (Bode plot) HNQIQ @6 —

(i) find gain margin and phase margin;
AR TR IG° 6TR AIFR 681IS;

(i) determine the value of K, so that the gain margin is 20 Db;
KQ qmy 4o @Q, Q191 TREQ 661R AIFE 20 Db 266 ;

(iii) determine the value of K, so that the phase margin is 60°.

KQ gny Ade @9, Q121 IR6a 608 AR, 60° 26 |

il
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In a short circuit test on a 3-pole, 110 kV circuit breaker, the
power factor of the fault was 0-4, the recovery voltage was 0-95
times the full line value. The frequency of oscillation of restriking
voltage was 15000 cycles/second. Estimate the average rate of
rise of restriking voltage. The neutral is grounded and fault
involves the earth. 5]

661189 3-pole, 110 kV circuit breaker 6Q short circuit test 6&
power factor of the fault was 0-4, the recovery voltage was 0-95

times of the full line value. Restriking voltage @ oscillation Q
frequency &@l 15000 cycles/second. Restriking voltage @ QLI

Q821 2ISR? @ | The neutral is grounded 4@° fault involves the
earth.

What is an interrupt? Explain the types of interrupts. Write all
the software and hardware interrupts in detail. 10
Interrupt @’€1? Interrupts @ d@I0q U6l @ | 1D software 9Q°
hardware interruption §@@ @96 Q69 6RE |

A two-area system connected by a tie line has the following
parameters on a 1000 MVA common base : 5

9@ tie line QI A°YS 2R-688 IIFEQ 1000 MVA ARIQE ARIQER
FAYe afica 9ee 28 :

Area 1 2

Speed Regulation R, = 0-05 R, = 00625
Frequency-sens. Load coeff. D, = 0'6 D, =09
Inertia constant H, =5 H,=4

Base power 1000 MVA 1000 MVA
Governor time constant Tgl = 0-2 sec ng = 0-3 sec
Turbine time constant Try = 05 sec Ty, =06 sec

The units are operating in parallel at the nominal frequency of
60 Hz. The synchronizing power coefficient is computed from the
initial operating condition and is given to be P_ = 2:0 per unit. A
load change of 200 MW and 150 MW simultaneously occurs in
area 1 and area 2 of two two-area systems. Determine the new
steady state frequency and the change in tie line flow.

9% gee AeQR AR 60 Hz @ 6R1FRIM 6Q] (nominal frequency)
6Q @IdY @988 | Synchronizing power coefficient gIQ@@ 206a5"
@9Q 99 QAL 99 gR¢ dal P, = 20 62919 QaILIN | 200 MW
4e° 150 MW Q 99 QIR 0RQaee IedIFeq Qa6 6896x Ie° 2 AtaN |
Qee §a-38 G6qf e FIR-AIAR, goIea afear fda @a |

12
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18. (a) Find the components of the radius vector to the earth station| Candidate
at Thunder Bay, given that the latitude is 48:42°, the height| must not
above sea level is 200 m and the LST is 167-475°. 5| writeon

~_ |ni .
21Q1E 48-42°, AFJQ IRROIR @8GI 200 m 9e° LST 167-475° SeQIe, | s marsin

Thunder Bay 68 98918 809 radius vector @ QQIQIR 9@ 6L |

(b) A silicon sample is doped with 10'7 arsenic atoms per cubic
centimeter. Calculate the hole concentration at 300 K. What
will be the location of the Fermi energy level relating to the
intrinsic energy level? Take intrinsic carrier concentration as
1-5x 1019/cm?3 at room temperature. 5

9@ silicon sample 1017 Q99 Q@ 6QEAGQ arsenic atoms dope
@AULIRR | 300 K 6Q hole concentration 61618 @& | Intrinsic energy
level Q€@ Fermi energy level @ location @’§ 629? Room
temperature 6 1-5x 10'9/cm?® @169 intrinsic carrier

concentration @ 28 |

(c) The Seebeck coefficient of a junction is 55 pV/K at 373 K and
50 pV/K at 273 K. Find the Peltier heats absorbed and rejected
when the thermocouple is operating between these heat
reservoirs and is supplying a current of 10 mA. 5

Y@ junction 6 Seebeck coefficient 62@8 373 K 6@ 55 pV/K 9e°
273 K 6@ 50 pV/K 60606960 2 Q@ld @Rdiq F1I6a ?JGQT@GR Q1Y
@6Q 99° 10 mA current 69161 6A6QERER Peltier heat 26HITS
Q° gouisiie @ |
(d) For a thermoelectric power generator following parameters are

given : 5
Thermoelectric power generator 919 @¢AY9 parameters §&Q
QUARY :

Temperature of the hot reservoir of source = 600 K

Temperature of the sink = 300 K

Figure of merit for the material Z = 2 x 1073K !

Determine the efficiency of the thermoelectric generation.
What will be its Carnot efficiency?

* &k
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