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The question paper contains SEC-2A and SEC-2B.
Candidates are required to answer any one section from the twe séctions
and they should mention it clearly on the AnswerBook.
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SEC-2A Vs N
BASIC INSTRUMENTATION SKILA NG/ )
' & 4 € ot
Y::‘ J

GROUP-A / Reinl-= /3
i Answer any four questions from the fqllouiing’:'w **.;\‘ 3x4=12
ferafeiRie ca-cot s1af6 aivsm Seames s
TR TP I TR STHEDY ST SETERT N .

(a) What is shunt? What are the purp@ses,of using it? 1+2
% (Shunt) %vﬁr%ww%tﬁmﬁa‘?t@?
Shunt & &1 ? et = sy Rew ?

(b) State the advantage§._s§éigim1 }stmmen’rs over analog instruments. 3

%

SIS (Analog) J0H (6 fSfeBreT (Digital) wc 7Rt fe: Sz
VST analog YYEBRUY o digital SYBRUD] FIZETED TASTEN |

(¢) What qg,jfm\mean by absolute error and relative error in measurement of a 1

Ll
physical quantity? 2
o1 e Ao cwea o = (Absolute error) 8 WteifFrs &= (Relative
error) IS F (@R 9
?‘*QGET T =TT J19mT §¢‘f absolute error ¥ relative error ¥=Tor & gfero 2
(d) How can you convert a galvanometer into a voltmeter? 3
9 EeSTIRGREE (Galvanometer) Feitd «3f (oroRbiE (Voltmeter)
FoefEe P 9

USCT galvanometer @1 BN voltmeter HT IR 7+ Hftw 2
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(e)

¢
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Differentiate between ac and dc balancing bridge.

.5 (ac) & 8.5 (dc) =R Sicem Weg “dfe @)
ac 31 dc balancing bridge AT FF=TaT a97e |

Define the resolution of any instrument with proper example.

ToE Trige SrE B0 4 A @eaifEe=d (Resolution)-ad FREE RIS |
S ISTER0 Ffed P TSB! resolution BT IRATET e |

GROUP-B/ fReit-4/ ¥5-& { N, N\

Answer any four questions from the followi W 6x4 =

Ffaie @-@F 5@l MWK) :

aaﬁsqm@#mgm@ ;
Discuss different types of systematic errors in m rement of a physical ¢

quantity. How can these errors be reduced? '

@ ST HRCR oF [Rifew AT D ""A: @b (Systematic errors) fata

ot e ST T 4 R SR s | E RS-

error 8% &R B T Hih~ 7

Describe the workigg'b}incwgf a low frequency signal generator by drawing
proper block diagr@l ‘

T T T‘ET.’I‘(Block diagram) W& I(@ G0 Fu FACE PoIE (@NICHIE
(Signal genera‘tor}@ﬁ% ¥z

SR blockdiagram féd UIer low frequency signal generator @1 @M T

;Dpsc.nbe fhe working principle of ac milivoltmeter by drawing proper block

diagram

T e 3¢ BF (Block diagram) S%d A a0 +f5eS WErerFBhtE (ac

milivoltmeter)-93 SIS 31 411
IRI block diagram Gfed USeT ac milivoltmeter BT & T gl auiF THa |

What is a cathode ray tube? Draw a neat sketch of a cathode ray tube showing
the electrostatic focussing system and electron gun.

FICANG A 741 (Cathode ray tube) F 7 3 Ot FiFIFR T2 (Electrostatic
focussing system) '@ ZEFEH 393 (Electron gun)-a8 9zl ({30 @<f6 Fcre
P =T sifeEia o orw 41

Cathode ray tube & & ? Electrostatic focussing system 31+ electron gun @RS
T3eT cathode ray tube T AHT i DIHEN |
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6. Explain the working principle of a basic dc voltmeter. 4+2
What do you mean by loading effect of a voltmeter?

@35 AeRe 76 7 (S TGIE (Basic dc voltmeter) SIS iyt %5411
@ fb (SFBIEBIER @ISR [l (Loading effect) 350 F @RI 9

TSeT basic de voltmeter @I &9 T+ Rigrae! aui THe |
TSeT voltmeter @ loading effect ¥=irel & 36 ?

7. Discuss the dual trace mechanism of CRO. P 6

{6 5 919 8 (CRO)-@3 @31# (6% f&1 (Dual trace mechanism) it SIiCEIbl
41 nya®

CRO @7 dual trace mechanism @7 g0 eI | R,

GROUP-C / Rretal-o1 / w1 N

w~

Answer any fwo questions from the follovnngQ 12x2 =24
fsfarfes a-im 15 et Sea wis ¢ C\ '
aaﬁswﬁgéwﬂgmww w’

8. Draw the block diagram and explain the workm%> “Té of a O-meter. (3+3)+(3+3)
by a O-meter?

How can you measure the inductance and ca

agfe O-fiblas 3¢ B9 (Block chagram) W?ﬂ'ﬂ' ag IENS (Working
principle) W I O-FGIEA AR HiTaIE (Inductance) ¢ HFIFY
(Capacitance) SISl A1 AT 2 :

T3el O-meter dI 3 block diagram Gfed & T fRgFas! auie "Iﬂﬁ'\q |
TIeT O-meter o capacitanceX inductance B HE] AT s ?

9. What is rectifier g;ﬁygi?ﬂréxw a circuit diagram of a full wave rectifier and  2+(3+5)+2
explain its operations” %+

Draw the mp;g and cmfput wave forms.
el Wﬁﬁ (Rectifier circuit) &1 9 7o GFIAPAEA (Full wave

rectlfm) aﬁ TE FCE GF PN JA ?F?EI 3975 ¢ WIeub w% Ba (Input
and eu,!plﬁ waveforms) &« $91

o

N Rsctiﬁer circuit & & ? TIeT full wave rectifier circuit @I circuit diagram @r
T 1S AU TR |
IED! input 31 output B wave forms B ETIH ﬂﬂﬂﬁﬂ I

10.(a) Explain the principle of measurement of resistance by a multimeter. 6+4+2
@b MFBRAGICEF (Multimeter) A2 @14 (Resistance) AfNs7 NS 4 s
TSeT multimeter o resistance ATe! fHfed Rigr aofF T8N |
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(b)

(c)

M,

(a)

(b)

4217

Discuss the advantages of electronic voltmeter over the conventional
multimeter for voltage measurement.

OIESE ARNeR CRE  MeRe NFRDIEE SR REae (SR
(Electronic voltmeter) FRdtef Sitm $4)

Voltage qriept AT conventional multimeter Gl qoA-IHT electronic voltmeter @V
HIEETE® ASTEN |

What do you mean by Low-pass filter?

@ i1 {513 (Low-pass filter) e I @R ? -~ '-&
Low pass filter 5=TTel & 378 2 - \

Write a short note on the following topics: ,".:g& ] 4x3 =
(i) Screen Phosphor of a CRO * \\ )
(ii) Frequency measurement by CRO ,
(iii) Time base operation of CRO. \ /7
e Renefm Som R el (14: p~
(i) CRO-93FIH F5¥F (Screen Phosphglg ‘4
(i) CRO &R F~i1F (Frequency)

(iii) CRO-4% BIZN-3 (Time baseé @Ilmp&atlon) I
BIeY oot SreTe \\ ™

(i) wWerCRO BT Screen Phospher

(i) CRO BT GE! %regméy measurement

(iii) CRO T time base operation.

SEC-2B
RENEWABLE ENERGY AND ENERGY HARVESTING

GROUP-A / Ret-& / T g-®

'Answer any four questions from the following: 3x4

ol @-I bEfb e Ted nies
et Rl B+ AR FHEHH] ST AETe

What is meant by non-conventional energy source? Mention some examples of
non-conventional energy sources.

TS *fe T 3E0e (@I ? Weib e *ife Sei-an TniRae Sras 91
Non-conventional energy source ¥=iei & §fe8 ? Non-conventional energy

source Y HE! IETeR feTerd |

What is the source of nuclear energy? Discuss its limitations.

st =ifeq B & 9 qa AwEol (@4
Nuclear IS HgF & &1 ? F6a! 1 SaSTend |

4
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(c) What do you understand by energy storage? Name some advanced energy 1+2
storage technologies.

e 7eq Fo0 & @RI ¢ IS Sty =1 s1en agfea 9w @)

ISATT HUSR HTel & 76 2 Pl I~ [T ool YUSRa! technology T
M A |

(d) Write down the sources of geothermal energy. 3
g-oie wfes S T @)
Geothermal S5TiehT HIEw ASTE N | &

QiErEiviiend Seefem AfFEmia S e & ¢

Hydropower SHIcTeh] aTCERUMT U+ 3IRIE® o o & 2 ” @

(¢) What are the environmental impacts of hydropower sources? & 3

(f) What are piezoelectric parameters? ‘V 3
Piezoelectric (FPrieZe={EF) parameters & 5 & 2 '
Piezoelectric parameter 86 & &1 ?
GROUP-B/ el
Answer any four questions frem th i 6x4 =24
ffefie cr-comrs ’
2. (a) Write down the importance of 2 energy. 2+4
Freefeq ewgef @) '
iple of solar-water heater.
¥ <efel 1
ter heater P B! g g THEI4 |
enewable energy source? Justify your answer. 2+2+2

Biomass & USCT renewable ITT W &1 2 mﬁaﬁﬁﬁ?ﬂﬁmﬁﬂaﬁ |
(b)"Name the constituents of biogas.

AR TN TR 7 &4

Biogas @7 constituents &5eT Wﬂﬂﬁﬂﬁ'ﬂ |

(¢) What are the factors affecting biogas generation.
AT TeAMCE @eis [ [y (e el @)
Biogas generation HT 3[R U1 IR TLUEH b D g17?

4217 5 Turn Over



UG/CBCS/B.Sc./Programme/4th Sem./Physics/PHYSPSEC2/2023

4. (a) What is electromagnetic energy harvesting?
i «ifes af$ina (Harvesting) <#10© & @RI 2
Electromagnetic JAfeT harvesting & & ?
(b) Explain the working principle of linear electromagnetic generator.
9% (R ofbegaa =it Sesmras SIS 3t =21
TSeT linear electromagnetic generator @1 PRI RIgTie! 90 e |

5 What are the types of Ocean energy? Why do Ocean currents have the
to generate even more power than wind farms?

fifen wm swefeel & & 2 Wind farms (31 I9E) ¢ ‘t N s
TeAwcaa st (@ @ 2 -

HS! Il HhREw® & & &1 ? Wind farms EE\TQFHTEIT Oc‘&g/ﬁrrent‘ﬂﬁfﬁ o
gIfeh S 7T+ &HT §70 ?

. N '\f' ?
/ 4 "\ Ny’
6. State the principle for generation of mechm&qpe}gy from wind energy.

i (e s *if Beom TR A
Wind energy 2R mechanical energy, Jef~1 7+ RigI- qeSTENT |

¥

f\u»*’

T Discuss the basic prmc1pla and gocedure for generating electricity from hydro-
electric dams.

Hydro-electric dams (¥t fFeica St Tesiive ol W O TEAie 8 AEf©
AL AN

Hydroelectrie\dam 2Ry gy Sca= 7 Rigrer 1f aieprent o e |

f’ GROUP-C /et / w1

o\ Answer any fwo questions from the following

freferfae -3 76 avs= Teawie
STeTehT P T8 THERD! SR IEqer

- 8. How does sun tracking system work? What is the purpose of sun tracking solar
panel? Discuss the advantages and disadvantages of it.

@79 wpEe 3kE (Sun tracking system) eI & 0 2 I S G
HfiteCeTa Sl fF 9 99 Fful @ sifRatefe S 9|

Sun tracking WUt &G BT TS ? Sun tracking solar panel @I Se¥ & © ?
T hTEaT Y AT SASTEN |

4217 6
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9. (a) Discuss the mathematical formulation of piezoelectricity. Write different types

(®)

10.

11.

4217

of piezoelectric materials with their applications.

Piezoelectricity-aq sWdfes i R@iieena 3@ F21 Piezoelectric #Mitd@
PSR @ TN @)

Piezoelectricity @ mathematical formulation @7 aUF Te™ | foFflewa! wamT
Sars< faf HeheT piezoelectric USTfERw TATSTEN |

Can piezoelectricity be stored?

Piezoelectricity (& 1 RS (3 A 7SS ?

Piezoelectricity & o 7+ Gfeh= 2

What is grid connection in wind turbine? Discuss the working of grid® mter-v
connection topology with suitable schematic diagram. Ny

Wind turbine-9d CHt7 o Iiweiia Foce F @R 9 o ﬁm ?ﬂt?ﬁ“ﬂ(ﬂﬁ
BreiETeR Aibg e 3641 T4

Wind turbine AT grid connection & & ? 3T i"@fﬁﬁ' '\‘T@ﬁ TU3ET grid inter-
connection topology ! BRIV quf ek |

'/" O \ N
Write short notes on: N\ , /
(a) Solar Cooker : 4 .
(b) Tidal energy. adl W
R B (14 ‘
(a) GTR $317 (Solar Cooker)

(b) @re*if& | (Tidal energy) °
BIcI fewqult ereera:

(a) RF Cooker

(b) Tidal S 1/

(6+4)+2
§
3+9
6+6
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UNIVERSITY OF NORTH BENGAL
B.Sc. Programme 4th Semester Examination, 2023

DSC1/2/3-P4-PHYSICS
Time Allotted: 2 Hours Full Mar{

The figures in the margin indicate full marks. %
GROUP-A / Feta-%/ we-5 \Q&
A Answer any five questions from the following:
fefefe - #f5fo 2ives Tea nes
AT 1 Ylader FHP! ITR o
(a) State Huygen’s principle of wave propagation.

T3 RBIEE CRE QZ0-93 et Rge w1

B! T YRR g ST R | \6

(b) What do you mean by beats?
‘Beats’ I51CS & (1 2

3 s e d 8l ?
(c) Why is diffraction phenomcnon of i cult to observe?

1x5=35

hat wo 1d happen in Newton’s ring experiment when air in inter-space is
aced by transparent liquid?

=f fSh e WWWWW&WWWWW@W%
T
SEREURTHT BIATGITS TR avet Gereiel Mo et =geia! R JaiTT o &6 2
(g) What do you mean by Reynolds number?
@CER R S [ @R 9
lesd TR W=TTel & gf3re 2
(h) The equation of a SHM is 3/ +12x =0 (where x = displacement, f = acceleration).
Find its Time-Period.

4107 | Turn Over
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B P T (IR AR 37+ 120 =0 (V8 x = ¥, [ = TA) T @ aifw
s R a4

SHM 1 G0 3£ +12x = 0 ) (57&f x = displacement, f = acceleration), Z¥e!
HH T uT o TS |

GROUP-B/feetl-1/ wr-@

Answer any three questions from the following X3 15
fom et 3ot fomfB efvda T wie &

TATHT T AT FHDT TN <

2, Two simple harmonic vibrations of different amplitudes acting at right
each other with the time periods in the ratio 1:2. The phase diﬁ‘erg

two vibrations is % Show that the resultant curve is a parabola. X uld be

the resultant curve if the phase difference between the motiom ?
ﬁﬁmﬁvmwmwr—vﬁaw it
Wﬂtﬂi?‘ﬂ"fﬁf‘ﬂ | (rle (@ FEeifes 9l @3l ufd 1 rtepife ibd ol
Wﬂ@mmwﬁﬁwfﬁ?
1:2 T SUITHT T Sraftie! WY U e
mﬁﬁmmwnaﬁ

3. (a) How does surface tensiomof a liquid vary with temperature?
‘ Ireim AR = ¢
TG B HUTR §0 ?

(b) How much eflergyis s required to break a mercury drop of 1 mm radius into 8 small
equal size Given the surface tension of mercury is 0.465 Jm ™.

3 STGT (A ? &AWE, Wﬁéﬁmmssym |
BaTeT URTRT eNGTATS SRTER STHREB! 8 FHT ANITEHHT Are did Sl Alfers ?
LY T 0.465 Im ™ 2 |

@ (a) What do you mean by resolving power of any optical instrument?

I SR Y AEd R et e & @[ g
P afy arfteder gregive RS TTaR Fiet & 33 2

(b) State and explain Brewster’s law. What is the refractive index of glass if the light
of wavelength 546 nm is plane polarized when reflected at an angle of 60°?

ReIa s g © Tt 391 7R 546 nm STEACH WL 6 (T 60° IS
effewfere 2ra e FIRIET 27 OIgee Five elfois T 7

SeexeT FRIT T TR | aREEd 546 nm @7 UF T gAIgd Werd 60° BT DI
fieiaTe WRERiT 576 | e siadd Yamid g oS |

4107 sl 2
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5 What do you mean by phase reversal zone plate? How does a zone plate differ
from a convex lens?

‘Phase reversal® @& T JB10S [ (A 2 G0 T@w (779 (F G e Toi [Pane
femo
WWW@EW%W?@WWW&WWW@?

6. (a) In a Lloyd’s mirror experiment, calculate the ratio of the intensities at the
interference maxima and minima if the mirror reflects only 75% of the light
incident upon it.

oo wiae vl *FrmE I vl wisfee wiEiE 75% aftwke wE o
Jfesicz= W (maxima) ‘€ RENE (minima) Sgem srare fAda @

e R T, g W FaeTe yeReT 75% A ufafefRed
Zretheg TTeReHT X AT cftaien! STuTe 0T R |

(b) In a Fresnel’s biprism experiment the base angle of the prism isz

refractive index of glass is 1.5. Interference fringes are formed with a soufrce of
wavelength 600 nm located 10 cm from biprism. If the scre :

observed.
5 e Yt AF fieee g 3° g e
(@ 10 em 9 600 nm SR SEHTAMI T TSR AT
wwl mWW@WWWﬁ ~ r

Errsmmra 10 cm AT amf%em 600 nm
afe RepeT WIaTE | m @ AT ARGTDT B Feiude

AT T ST | &\

y. fwo questions from the following

@-CF 70 eveE TeA WS

AT 1 Ggac] THD ITR <5

7. (a) Distinguish.between a single-slit and a double-slit diffraction pattern. Obtain the

5% @AY (single-slit) 9% T @A-TR0T (double-slit) TTE Sl L]
@& WA Fraunhofer SRR Sgoi A efest 34|

Tha-ReTe ¥ 9o Reie g farey diear ¥g TR | S9aT Recd Bralw) fgdT
ST ST TfeTaT S ieRor UTH TR |

(b) How many orders would be visible, if the wavelength of incident light is 589 nm
and the number of lines in the grating is 104 per mm?
w11 SitaE S7EwE 589 nm @k @t @ 2ifé RifETRGE @Ur R 104 20 FHRS
<@ #Rf7 71 A 7EI 7 ¢
e UFHIHT TEES 589 nm ¥ ARET WaTewd! W 104 Ui mm B 9 Higer
IETEH RS ?

L

4107
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8. (a) What do you mean by surface tension? Establish a relation between surface

tension and surface energy.

“[POIA FEC | (@R 7 P01 3 Fpifers sty ol afedt 711
[AE TG YD) P 8 ? TAg T19 X T8 ot g T ST IR |

(b) Derive Poiseuille’s formula for the volume of a liquid flowing per second through

a pipe under streamline flow.

F e WA GAER IR 21z 7S cormita wieedf® eifedt 591
GHafRRmT YaTE Srrfd Uigy Hihd Ui 4oee Jaifed avel YeRie! SiegHel

Poiseuille B GF PR |

(c) What is the basic difference between terminal velocity and critical veloci @
HfEhas! e &fedF @ wea Yo ol 5 ¢

effieret A R et 4 dramt smuRy RFar % & 2

: \Q

9. (a) What is the working principle of Michelson mterteroW’hat are the
applications of Michelson interferometer?

(c) In Young’s experiment, th

Michelson Interferometer-93 FEAH & 2 Michel

e

AP STCRBRITFICY Bl BRI Rigr<l & 81 ?
(b) How does interference take place in thin, film

UITET AT SethReT B B 2

@rom eter-99 &gaistesE

FHE?

lit separation is 1.2 mm and the fringe width is

0.5 mm on a screen 1 m away the slit. Calculate the wavelength of light.

Ff@)=xn/L, ~L<xckL

(c) State Sabine’s formula.

4107

Ffata e ge F41

Jifee] T T R |

b

76 7Eg 1.2 mm @R AT 2% 0.5 mm G2y 2o

Ple Wﬁm?wﬁﬂ%ﬁw@m@mmﬂﬁm&ﬁﬁﬁ?
ST e 25 B 2 €Al BRI TG FHIRG! ATl T & & Hoe® B 2
5) Develop the Fourier series expansion for the Saw-tooth wave:
feraferfis ‘Saw-tooth’ Sare &=y FiRAE 9 19w 22
RT3 TR T IR ST RRATRT Ry TR

22
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