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The figures in the margin indicate full marks.
All symbols are of usual significance.

The question paper contains Section-A and Section-B. Candidates are
required to answer any one section from the two sections and they
should mention it clearly on the Answer Book.
SECTION-A
SOLID STATE PHYSICS

TimeAllotted: 2 Hours Full Marks: 40
GROUP-A
eta-F
8-
1 Answer any five questions from the following: 1x5=5

faferie @-@ i iefs et Tes wies
el fagusT § Uld UTiendl SR a8y
(@) What do you understand by the term semiconductor?
‘TR e F @[ 9
‘Semiconductor’ W=l & g3 ?
(b) Find the Miller indices for the plane (3a, 3b, 2c).
(3, 3b, 2¢) TR & et I foefa w1
(3a, 3b, 2¢) FAAAD! Miller indices @WoIaN |
(c) What isHall effect?
‘o -aFe [ 9
Hall effect @ =T ?
(d) What is a phonon?
“rpree B o
Phonon 9=TTel & gfsre ?
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(e) What isreciprocal lattice?
“PiCaite s [ 9
Reciprocal lattice @ & ?

(f) Which of the following istrue:
AR FIF{G FFoys
el feguar 70 g |9 8 ?
() D=ge-)E
(i) F=g(e-1)P
(i) P=g,(e, -1 E
(iv) € =(r-1).

(9) What is forbidden energy band?
T =ife #51 &5 ¢
gfid e AHET & BT ?

GROUP-B
er-4
-
Answer any three questions from the following 5x3 =15
il @-@W foqft e Ted wie
el fagusr g diF Uegwdl SR ATy
2. Gil\_/g a comparative study of Einstein’s and Debye’s theory of specific heat of 5
solid.
o *mida WCeifFe oiv 77iFe W26iEd (Einstein) ¢ a2 (Debye)-93 ©red
Qo7 1

Einstein 3= Debye &7 faf¥re dmas! RigTdad! Jerred f[davor fage |

3. What is Meissner Effect? Show that a superconductor is a perfect dia-magnetic 1+4
material.

29 (Meissner) acrg [ 9 @wid 77 SfoHa1R) 201 Rwm foaetims )

Meissner Effect & 8 ? s Jifdarcdd QUieded [qwd o g8 w9
e Gﬂ% |

4. Define magnetisation and show that B= 1, (H + M). 2+3
PRSI (SANCABIZCE™IN) -7 FR& WS | @4 F7 B = 11, (H + M) |
BT B 8l ? B=py(H+M) g0 9l qErSIe |
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6. (a)

(b)

6106

What is doping? What are the extrinsic semiconductor? Describe n-type and 1+1+3
p-type semiconductor in terms of donor and acceptor.

@R F ¢ Tum TR F 2 n-5iZe @ p-Hizs wEiRIRE “wre” ¢ “ael”
A SiEfed =il i 91

JUfASTT & B ? Extrinsic semiconductor @& ® ? n-type 31 p-type
semiconductor TS AT A WHHREBAT Bl wUHT =0T TBN |

What do you mean by di-electric susceptibility? 2
“ofq) (Ao egelierel” w@ice 6 @Il 9

UREfIh FaaTedl ATt & gfers ?

For dielectric material, derive the Clausius-Mossotti relation. 3

77 @Pfes M cwea FHR-ES R Mt w91
UREfTd UarieT MR Clausius-Mossotti &1 ==l AIogay |

GROUP-C
fotat-af
BT
Answer any two questions from the following 10x2 =20
fwfeiie @-iF 76 etis Tea wis
el fagU®T B g3 UTTewd!l IR Q8
Distinguish between metals, semi-conductor and insulator. Write down the 6+4

difference between ‘hole' current and electron flow.

g SRR, SRR 8 FARRY-9r@ T AL T “@RE-2RR 8 FERET
e g A & & 9

qAd  SRfATAd A ETdd A fy=ar garsde | ‘hole’ current 1
SCIFg DI YATEAT A=TaT 9arsded |

What is Bragg's Law? Derive the Bragg's Law of diffraction. Explain Type-I and 1+4+45
Type-11 superconductor.

-39 (Bragg's Law) & ¢ SoRe k@@ griot 5@ e 321 Bi3s-y @ Bigs-g
wfseifaies! i F41

Bragg @' f@ @ @1 ? Diffraction AT Bragg &1 a9 @regery| | 1 I
JHRET M ATcdhendl fdaver e |
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9. (@

(b)

(©)

In case of aBCC lattice, find:

(i)  thevolume of the primitive cell
(it) thelattice point per unit cell
(iif)  the number of nearest neighbour.

BCC #iba-93 (F(q2

(i) f2ffoe e@-aa smrew et 3

(i) &t -« wifoe R sk T 52
(iii) oo eifsr M 2= sk el 32
TSer BCC wiea! fifid frefofad @eger
(i) ufgar o (primitive cell) 1 gfRHToT |
(i) lattice fa=g ufy vars ot

(iii)y =hear AP fag

Draw the crystal plane in case of an FCC structure having Miller indices

(i) (100) (i) (110) (i) (112)

@6 FCC (a1l A1 f3efis o 2e1e
(i) (100) (i) (120) (i) (112)

@3 FEIeT O OF 4|

f=feRad Miller indices wga! FCC fiheeaaT Mk fihee T9adl @iogeg

(1) (100) (i) (110) (ii) (112)
What is unit cell?
9T FRRF 9

TP I & &l ?

SECTION-B
QUANTUM MECHANICS

Time Allotted: 2 Hours

1.

GROUP-A
e+
AE-P
Answer any four questions from the following:
e @-@ W 51Efe @esm Ted wies
FfaRad g TR gedewdl IR Ageyq

(@) What are the conditions for a valid wave function?

6106

OFo T-TorFS IAY 77 el F F o

TRITBET AR GABIATRT AIRID 8w D D g ?

Full Marks: 60
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(b) Using the uncertainty principle, show that an electron CANNOT exist inside an
atomic nucleus. (Nuclear diameter ~ 2 x 10 m)

Sfesel Gifed ARE) Nt 9 @ @0 A, WOHFAER W& AFCS A |
(Nefzae™ ™ ~ 2 x 107 m))|
Fff¥ED g =R, WRAvIde T1He 3 selag-al AR gad 9l
SERSIEN | (TRAVHT &4 ~ 2 x 107 m)

(c) Show that [X, p]=i%, wherethe symbols have the usual meanings.
N 9 [X, Pl =ih, @ Praflr g s 757 @)
[X, P]=ih T W1 YA BN S8l Gdihend] AMed 31 g6 ?

(d) What are L-S coupling and J-J coupling?
L-Saielfer @ J-J Fiifere &
L-S coupling 311 J-J coupling w=TTel & 36 ?
(€) An atomic state is denoted as * Dy, . Whet arethe valuesof L, S J ?
T AT ST Dy, 7 BEC FA L, S 8 J -9 WafT v 9
UGS URAIIEN HaRellely ‘Dy, of g9SA Afbw 9+ L, S J Bl AT Bid
O ?
(f) What are the conditions for an anomalous Zeeman effect to occur?
Flowre Gue-fFr *sef & & 9
T3l AT Zeeman effect g o1 Scies & & g ?

GROUP-B
er-4
-
Answer any four questions from the following

e @-@F 51Ef @Td Sed wis
el fagU®d H IR UTTewdl IR A8y
2. Explain how you get probability from a wave function, and the probability
current density. Derive the relation between the two.
CIE-IFE (AT FOI@ AGRTOl € FEO! 2iR-9uy [ I = 9 amd W
ool Tl 3901

UIC] FHEAT 31 HHEaAT gl eeadl A ORI Wold QRg BRI uTsd
A= ? IR T4 | foviiew S I Uy @oga |

3. (8 Use the method of separation of variables to get the TIME-INDEPENDENT
Schrodinger’s equation from the time-dependent Schrodinger’s equation in ONE
dimension. (Assume the potential energy is independent of time).

aFfes TR-fTea @iEfReE THFe (A Separation of variable #&f® 7@
I TR TR GEICafraia e Ay 311 (@I e swr-fameers) |
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(b)

5 (@

(b)

6. (&)

(b)

6106

Uh AW gRadl IR faWoel dRieT gdgR 97g R aifss Rt
AR Rg T WR FITSTRST FHIGRT dioge | (ReRSS &1 A
FHICRY WR §79)

Show that the time-dependent part of the wave function (w) is given by
f(t)=f(0)e /",

2 T CIF-SCFS -7 T-foreq =x=ifS == f (1) = f (0)e B/

TSl NThed! THg 1R fRr f(t) = f(0)e &/ o fams v+ SEsIeN |

Write down the first three normalized wave functions for a one-dimensional
harmonic oscillator, and draw EACH state graphically.

G35 NS 76T eTF-ae 2’5 S THEEee swm-SerFesl @79 R
erersioe fage F41

TUh AR™MAT harmonic oscillator &1 ufzall dF UM TRAT - Holdsw
ST A U SfaRTd] Y@ Ui BIjar |

Why do we normalize a wave function?

SR SR SHF (F TSS9

U3CT ORVT BA-alls gl fobe =i st ?

Define the gyromagnetic ratio and the Bohr Magneton.
Gyromagnetic-S«7ili® ¢ (JI5-Magneton-as e[ nie |
Gyromagnetic 3ruTd X Bohr Magneton w=TTel & gfsme ?

In a Stern-Gerlach experiment, silver atoms traverse a distance of 0.1 min a non-
homogeneous magnetic field with a gradient of 55 Tm™. If the velocity of the
silver atom is 450 ms™, then calculate the separation between the two traces on
the collector plate. (Mass of silver atom = 1.79 x 10 kg, Bohr Magneton
=027 x 1072 JT7Y).

@3 Stern-Gerlac #=1, 55 (G3ET/RBR aTifSrs 7™, SI-7Tg 73 (g3 N
fr Prrer-srmidel 0.1 ftR @y ofews 3@ I Prrer smeiqelr sfews

450 RBR/FITS 27, OIRE TRATE OER B9 SRS Yt @R N0 341w e 51
(Mass of silver atom = 1.79 x 10> kg, Bohr Magneton = 9.27 x 102 JT™)

Stern-Gerlach T1eToT T silver 9RATT] 0.1 m &1 g4 55 Tmi &1 GTeAT TSl
SRTA FHIOTT &5 TF T8 | AR silver TRATIHT AT 450 ms Y g3
collector plate ! faAoH @Iog |

(silver IRHTI®T G = 1.79 x 107> kg, Bohr Magneton = 9.27 x 107%* JT™)

Can the Stern-Gerlach experiment be performed with ions instead of neutral
atoms? Explain your answer.
Stern-Gerlach »3Fiy fasfae ~”wiag »ifface ofbeaw »mig 727 T4t aw &F 9
(oI TSR HIF I wis |

T3CT Fwe URATIGT el AFFH] YA TR & Stern-Gerlach &1 gRefor 1+
Al ?

3+3
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8. (a

(b)

Using quantum theory, explain the effect of an external magnetic field on the
energy levels of an atom. Hence explain the splitting of spectral lines observed in
the normal Zeeman effect.

iR *fewaef ez percwEa 7Rl [Fo el 27 ©f @R Ore AR
P F9 @R OIF B THE Zeeman aTFs-9d I @R Kote i 41

FareH RIGIID! TANT TR URANH] ISd] WRAT dIfe] FEGI aFdad]
AR AR | IHEIC A Zeeman effect AT spectral €ebie! faHTeT &l

IR e |

GROUP-C
fott-at
BT
Answer any two questions from the following

fwfeiie @-iF 76 etis Tea wis
ael faSual g g3 UTEwdl SR Qe

Derive the expressions for the energy eigen values and the NORMALIZED Eigen
functions of a particle confined in a one-dimensional box.

GFh GFNEF IR T AT T TORALEC S-S FF ¢ 67 *f & Eigen
value e 1

U 3G e Rifid user dura! R eigen Soffe! A 1 gamH=i
Eigen Ufihea! AHIGRUT WIogar |

What is the “Tunneling effect” ? Give an example of the phenomena.

“Tunneling effect” & ? @3 effect-93 Twizgd wie|

“Tunneling effect” & 8 ? JH®T UICT IaTeRT fage |

9. (8 What is the value of f that makes e an Eigen function of the operator

6106

e
S7 (I R & e X Sorais ((;j—xzz— ,szj S(63-93 Eigen function -4
QECCEGR
e T (3—;—ﬂx2j 3 eigen @1 B AT @O Rew W A A
Bid T ?

4+2

12x2 =24

4+4
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(b)

(©

10.(a)

(b)

11.(3)

(b)

6106

Given that y(x)=Ja e where 0< x<w and « is a constant, what is the

probability of finding the particle between x = % and x= % ?

T ST y(X) =or €, @A 0< X < o0 IR r G &7F 1 OITHA x= = 4

x:% 9 R T Y& AR AR F© 9

fosuad B p(x)=Jae ™ W& 0<x<ow B AN a®l 7F ReR B 99
TICT HUTATS x:%\’ﬂﬁ x:%mtrmﬁmﬂwaoﬁ@?

Calculate the expectation values for the position and the kinetic energy.

TG O -7 FF-a (Fq IN0F 916 (Expectation) S_E € 91G (Expectation)
sifexifes faefe w1

Rerfar «1fy 1fires IS smerdr A9 Wioge |

Derive an expression for the total magnetic moment of an electron in an atom due
to the interaction of its orbital and spin angular moments. Hence find the value of
Lande's g-factor.

FEFAEE TR QF 8 T ANEA AR (T v Teom @i pEei ana
e e $91 @9 A= Lande-g factor-«@3 e e 541

FHE ST gATGHI DIV SIThT  FRIBATH! BRI A~ g1 GO
FEHT  IMMATD! FHIGIUT TIoeq | IFare Lande's g-factor &1 a9 9+

SE7 ﬁg q |
Calculate Lande's g-factor for a‘p’ state electron.
‘P state FEFEE Lande-g factor e 411

P-wR gelaga! fAfid Lande's g-factor aTegaN |

State and explain Pauli’s exclusion principle. How does our knowledge of
symmetric and antisymmetric wave functions lead to this principle?

AT Sioiqe Nife 69 € A T4 -SSR Aferie] A Sefersel 4GE
77 eI ¥ Mifsre it T

Pauli &7 exclusion &I RIgrFd ddkse dviF TeR{| Symmetric 31
antisymmetric TR Hadd! Sl Sl A1 RIS 96 e ?

Prove that the total wave function of two identical Fermions is antisymmetric.
el 39 gf6 RS Fermion-@a3 7l om-Siorwait Seifows |
gedcl Uhwy HUH! Fermions &I YU TR Haw antisymmetric 76 w1

CRCISHENE

3+2
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B.Sc. Programme 6th Semester Examination, 2022

SEC2-P2-PHYSICS

Time Allotted: 2 Hours Full Marks: 60

The figures in the margin indicate full marks.
All symbols are of usual significance.

The question paper contains Section-A and Section-B. Candidates are
required to answer any one section from the two sections and they
should mention it clearly on the Answer Book.
SECTION-A
BASIC INSTRUMENTATION SKILLS

GROUP-A
e+
8-
1 Answer any four questions from the following: 3x4 =12
falerie @-iF o1l et Tes wies
Tl fagU®d H IR UTTewdl IR a8y

(8) What are the different errors one can encounter during measurement? 3
AR IR F© LHCT @7 YA 200 = 2
AIU-TUSHT HHAT aig A= fhRH®r Ffeew & & g1 ?
(b) What are the main component used to design probes for Oscilloscope? 3
ST (2K (o T &) o1 Seiesiafa & o
Probes for Oscilloscope f&wiTge ! kT favly sches & & g ?
() How can you convert an ammeter to a voltmeter? 3
@0 SNRBRCE (SFHRIE o 7fee 34 ¢
U3CT ammeter o8 voltmeter AT -1 aRadd 19 Afdo ?
(d) A four arma.c. bridge a, b, ¢, d has the following impedances: 3
Armab: z = 200 < 60° Q
Armad: z =400 <-60° Q
Armbc:z=300<0°Q
Armcd : z, =600 < 30° Q
Determine whether it is possible to balance the bridge under above conditions.

6105 1 Turn Over
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3o Bix AeRRFE g a, b, ¢, d-93 FFICe™ (vl
e ab:z =200<60°Q
Q2 ad:z=400<-60°Q
A2 bc:z3=300<0°Q
A2 cd:z =600< 30°Q
TG S IS0 T T4 781 el @ el 7311
IR o a, b, ¢, d 9YHI ac. bridge &7 impedances 8% I8 UHR &
Armab: z; = 200 < 60° Q
Armad : z = 400 <-60° Q
Armbc: z3 =300 < 0° Q
Armcd : z, = 600 < 30° Q
AT fISUHT TR I bridge T8 ATATAT IS Al ? Sird T84 |
(e) Discuss the difference between accuracy and precision of a measurement. 3

sAfECeiR Aol (accuracy) @ fgereld (precision) W e SHa 391

AT9HT accuracy 31T precision &1 F=Tdes el |

(f) Why the permanent magnet moving coil is unable to detect ac voltage? 3
F[3 (BIFRR 5eTe Peail A (SICHS FAS FACO AR I (T 2
T3l IR RS- moving coil & ac voltage T Al ?

GROUP-B
er-4
-
Answer any four questions from the following 6x4 =24

fwferiie @-F 517l etie Ter wie
el fagU® H IR UTTewdl IR A8y

2. How can you design a sine wave signal generator? 6

Gfs AT erEre Haieyie Tesinss [FeiE [Tz F463 9

U3l sine wave signal generator &1 festig= 19 Afds ?

3. (a) Discussthe dual trace mechanism of CRO. 3

CRO-97 T (§ GIifelers iyl 3411
T3cT CRO & Geadl ¢ |I=d] faavor faga |

6105 2
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(b)

4. (a)

(b)

6105

The expected value of the current through a resistor is 20 mA. However, the 1+1+1
measurement yields a current value of 18 mA. Calculate (i) absolute error

(i) percentage error (iii) percentage accuracy.

G @R W e 2epifie @]ied W 20 mA. /e el wea “ileal @] S

18 mA. (i) » &6 (absolute error) (ii) *roFal & (percentage error), (iii) *roF 3l

HfoFel (percentage accuracy) e 41

T3CT resistor 1 AEIHEIEC YdTE g4 [Agdd! A 20 MA B | O% ! AFIIG]
18 mA el fags | <9 ufshardr (i) absolute Ffe ¥ (i) percentage Ffe 31
(iii) percentage accuracy @1 AIF WISIaN

How is an electronic voltmeter better than a conventional VOM? Explain it in 4
terms of input impedance and sensitivity.

FOIR 936 EFEF (SFBRGE @beTe VOM (RItF @9wd ¢ Input impedance @3
AT AfRCFERS P F1

T3l conventional dicefieRdl  JoATAT  electronic  dleefHeR@T  fIRIvAT
Jarsde ¥ | EATR input impedance M HagARISdIR! ARIAAE  fARIR
‘lﬂg q |

Calculate the value of multiple resistance on the 50 V range of a dc voltmeter that 2
uses a 500 uA meter movement with an internal resistance of 1 kQ.

35 8.5, cerofbEa 50 V it «3ifts @@ W 96 $7 1 500 A o
YOGS IR BCH R I Srepesiel @K 1 kQ |

T3el 50 V AT MUST de voltmeter &I TR resistance g&dT A9 H0ig TR |
@ voltmeter @ 500 pA meter &1 favemod 1 kQ &7 M=<IR® resistance Rra
TERT |

Discuss the propagation error in any experiment. 6
I~ 25 6 (propagation error) FiE SHCAG F41
T3CT UREvTdh! HHAT g1 propagation JfCewa! avid Tl |

Differentiate between pulsed wave and square wave. How can you generate a 3+3
pulsed wave signal?

=ifire wa@ (pulsed wave) € 5fiFR S (square wave) g AL F41 e
w3t Preie eI Beay TR 9

Pulsed @37 &M Square I A=TaT darsde | U3l pulsed TRIFTID!
IAfT Sl T Afbo ?

Describe the working principle of ac millivoltmeter. 6
«q, 1. fferershitiam FENe i 39
T3eT ac millivoltmeter &1 &R YoTTell Ia=SIa |

Turn Over
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10.

11.(a)

(b)

(©)

6105

GROUP-C
fott-at
AT
Answer any two questions from the following 12x2 =24

ffeiie @-iF 76 ets Tea wis
Tt fASUdT 1 sacl UTTEwdl SR (a8

Describe the working principle of a digital voltmeter. What are the advantages  8+4=12
and disadvantages of digital voltmeter over analog voltmeter?

eI corFhibiEa SN A F41 S (SFHRHIE G fEfEbie erioE

ARl ¢ spfRaiefe & & ¢

w3l digital voltmeter &1 RV goiq T8 | USer analog voltmeter T
g digital voltmeter 1 ®TgaT A JHhIgaT Ia1SIe 9 |

What is rectifier circuit? Draw a circuit diagram of a full wave rectifier and 2+8+2=12
explain its operation. Draw input and output waveforms.

GFYIFET 04 [F 9 7o FYIFETT Toq1 ba & 9 @R @7 I
A T4 TT25 € WNTHE et Hfge 41

T3eT rectifier circuit @ 81 ? TICT YU R rectifier &1 Al HrRAYOME qui
T | EadT input 31T output waveforms gl fRIEdRor T4 |

What are the different types of analog ammeter? Describe each of them. 2+10=12
ffeq waea spiweel SpiwiitRel & & ¢ afs i w41
faf =T UBR®T analog ammeter &% IAR(S YD H! IO TN |

State the differences between a CRO and a DSO. 3
CRO ¢ DSO-97 Wty 2Nidrafa a+fqr 541

T3el CRO Y DSO &l fi=1dT IS4 |

Draw the block diagram of a digital storage oscilloscope (DSO) and explain its 6
operation.

fEfebIe Ehias SIPTEATHeR (DSO) 3¢ TRIAN S& I9 GR @7 FI2eN i
41

Usel digital storage oscilloscope (DSO) &1 fu=<afzd d=me™ Uvlell quid
‘Iﬂg q |

Discuss the advantages and disadvantages of a DSO. 3
DSO-@3 ARl € SReiefer ScEbal 311

T3el DSO &I HISaT Y JHhigar auid T4 |
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(@

(b)

(©)

(d)

(€)

(f)

6105

SECTION-B

GROUP-A
e+
IE-b
Answer any four questions from the following:

=i @-coe B1Afe @leee Ted mies
el fagU® H IR UTTewdl IR A8y

Discuss the environmental impact of hydropower resources.
TreTife Tetefer e aigfon Tom efeld 30a 34
UIC] STATIEd AIdeh! JATARUH] U GHa8wd] qui T8 |

What are the merits and demerits of geothermal energy?

vl *ifes e @ FTaald §1 Fi o
AT SIfITdT T[0T AN AT Ew qarSgary |

What do you mean by fossil fuels? Write down the environmental impacts of
burning them?

G FETC0 1 (@RI 9 Fion TR G 72CE o e (@74

SHAR™ §F 9+l & gf3r® ? [Oiigwds Sdkal TIaRvMT U JHa8s
aﬂﬁjéﬂl

What is the principle behind nuclear energy harvesting? Give the associated
nuclear reaction.

Tefsa =& wraitza Jemite [Kge 1 kel olmy [Rie @)

s Sl AgH- ysIfsdl Rigura & &1 2 wHfud nfofde wfaforar
3ﬂ§ﬂ\l

What are the advantages and disadvantages of nuclear energy?

fTof «feq I @ Fwerafe @9

JATfAh Hofihl SATHH X BIE® & & g ?

What is meant by solar green house? Briefly discuss the usage of solar green
house.

G foi 2T Feice FI @RI 2 GF fae Se™ Igel 3@ w9

A BRT R 9=l @ g ? R BRA ERGI IUINTEw  AferaH qoid
‘lﬂg q |

3x4=12

1+2
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5 (@

(b)

6105

GROUP-B
feta-2
Rk EREE]
Answer any four questions from the following
i @-FW 515 otiF Ted wis
el fagU® H IR UTTewdl IR a8y
Explain the advantages and limitations of wind energy conversion systems.

WM Feese PeseR  (Wind energy  conversion systems) JRal @3k
e 1 F1

qrg IOl HUTIRUID] BIgaT A AT qArSI8 4 |

Explain the structure and working procedure of a solar cooker.
CIIENE FHIER A5 @R FILA i F91
UICT AR HFHIBT IA7aC A HRIYVITCATD! o THE |

Compare the relative advantages and disadvantages of Pelton and Turgo turbine.
Pelton @38 Turgo BIRAIZCNR JR @R SPjReiefer QeraETe SicEb-l 341
Pelton 31 Turgo turbine R F=IIT WIgaT X dHISEIHT aUF T8N |

Calculate the input power of a solar cell using the following data:
Voc=400mV, lsc =40 mA, F.F. =0.7 and efficiency (7) = 12%
e sl e 3 GIER G 2996 “exm et 341
Voc =400mV, lsc =40 mA, F.F. = 0.7 @& Ffwel (1) = 12%
TSCT A Tefh! gYC Afdae] AT TWISJalY:
Voc =400 mV, lsc=40mA, F.F. =0.7 3 &5 (1) = 12%
State the limitations of renewable energy sources.
ARl *feq Serelem Fmmeoraf A+
31eT Iolt AT AT gasgeN |

What is Horizontal Axis Wind Turbine? Explain various parts of it with the help
of suitable diagram.

STeT O B GIRAIE [ ¢ Toge braa AR @3 R[Rfes s i 4
Tl 3feT Arghd D Bl ? JAD! A oliswd! dF guiF TEN |

What are the possible sources of geothermal pollution? How to avoid them?

fEeis »ifeeoca 7oy Te® & & ¢ el avm g s aw 9
ARTH® TSUUThT AT FIde® © & g ? ATy B 8IS Al ?

6x4 =24

2+4

3+3
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8. (8

(b)

9. (@

(b)

10.(a)

(b)
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GROUP-C
fetl-at
BT
Answer any two questions from the following
fwfeiie @-iF 76 etis Tea wis
el fagU®T H1 gsacl Ueewdl IR [AJaq

Discuss the mathematical formulation of piezoelectricity. Write different types of
piezoelectric materials with their applications.

Piezoelectricity-43 sifafss @i R@iRwei@ adfa 91 Piezoelectric *mitda
2PRCSV 8 N @)

Piezoelectricity &I Wi eyl TRy | A= UsR®T  piezoelectric
UERIERS] gUH T4 [AFgwdl ITINT Jarsdard |

Can piezoelectricity be stored?
Piezoelectricity-(& F! Af%© 33 AL 7 9
% Piezoelectricity o8 STHT T« ?

Describe the construction and working of a flat plate collector with the help of a
suitable diagram.

TR foq o&e (3 Tes 7o Ra=F< (Flat plate collector) FEAIRe @ fysfiet et
4|

w3eT flat plate collector &I AfE §91ae AT HTIYUMCEA! Juid THE9 |
Discuss the production of electricity by dry steam power plant.

Dry steam power plant-a3 STC (@yfes =i Seotme 3fal 541

&I 1% WG <Ry fagd Safiea! auid T |

Write down the principle and applications of linear generators.

ferfea (S =ICE5ER (Linear generators) SE-ITS '€ etaiatesfe 3at 41

T3cT g generator d1 RAIGIT A SUARTHT qu T8 |

Discuss about hydropower resources and technologies.

e Tt @} eferefs Reifiesim afq w4
SAfagd A if dawfrast AfYr faa=or TN |

12x2 =24

6+4

Turn Over
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11.(a) Explain the basic principle of OTEC (Ocean Thermal Energy Conversion)
system.

AYTF O & FelfecE (OTEC) SEeife 391 T4
T3el OTEC (Ocean Therma Energy Conversion) Rl Hd g

ERISHERE

(b) Explain the importance of carbon capture technologies.
P14 9+ ef&= (carbon capture technology) FEifae! 3¢t 41
Carbon capture T+ RN Jarserd |
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