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UNIVERSITY OF NORTH BENGAL

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 fwo sections and they
should mention it clearly on the Answer Book.
SECTION-A
BASIC INSTRUMENTATION SKILLS

GROUP-A
eta-F
TE-B

1. Answer any four questions from the following: 3x4=12

=i @-coe B1Afe @leee Ted mies
el fagU® H IR UTTewdl IR a8y

(a) What are the different errors one can encounter during measurement? 3
AR IR F© LHCT P67 YA 200 = 2
AIU-USHT HHAT aige A= fhRH®r Ffeew & & g1 ?
(b) What are the main component used to design probes for Oscilloscope? 3
SRICEAICRICR (27 o1l FIF ey [T SoAiiafer 6 ¢
Probes for Oscilloscope f$SITs T+ AT faRIy gcdhew & & g ?
(¢) How can you convert an ammeter to a voltmeter? 3
@0 SNRBRCE (SFHRIE o 7fFee 3 ¢
U3l ammeter 8 voltmeter AT &Y URadT 74 Afb+o ?
(d) A four arm a.c. bridge a, b, c, d has the following impedances: 3
Armab : z; =200 < 60° Q
Arm ad : z; = 400 <— 60° Q
Arm bc : z3 =300 <0° Q
Armced : z4 = 600 < 30° Q

Determine whether it is possible to balance the bridge under above conditions.
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@0 517 ARREE §1% a, b, ¢, d-a7 TECE fFFzmeis
AL ab:z; =200 <60°Q
A2 ad:z; =400 <—60° Q
AL bc:z3=300<0°Q
AR cd:z4 =600 <30°Q
ARG =S &0 T F41 7e el ot fefa 7311
IR Yol a, b, ¢, d TP a.c. bridge BT impedances % IH YDR T:
Armab : z; =200 < 60° Q
Armad : z, =400 <—-60° Q
Arm bc : z3 =300 < 0° Q
Armcd : z4 = 600 < 30° Q
HIfY fASUDT LA I bridge TS AIATH TS Afh=8 ? S THER] |
(e) Discuss the difference between accuracy and precision of a measurement. 3

AR APl (accuracy) @ TR (precision) W&y AT HawA F2)

ATYHT accuracy 31T precision @1 F=Tdew &l |

(f) Why the permanent magnet moving coil is unable to detect ac voltage? 3
FT G 5eTe Pl @ (S0 A FAc #AIE =l (T 9
T3l IR FRHR moving coil & ac voltage T Al ?

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

fwferiie @-F 1Al etie Ter wie
el fagU®d H IR UTTewdl IR A8y

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

G3fs AT erEre Haieyie Tesins [FeiE [Tz F463 9

UICT sine wave signal generator &R SIS T4 Afdho ?

3. (a) Discuss the dual trace mechanism of CRO. 3

CRO-93 T (G FIfeTers i 341
T3cT CRO & Gadl ¢ HI=d] faavor f&ga |
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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
(i1) percentage error (iii) percentage accuracy.

O3 @ieed o M efenifie @[icza i 20 mA. 58 sl @ 2iewt eRkicgd S

18 mA. (i) #IF @ (absolute error) (ii) *Fa @b (percentage error), (i) *ro<al
ool (percentage accuracy) 44 41

TICT resistor Pl AIHAIC YdTE g [Agdd! AM 20 mA ® | TR IHD! AR
18 mA el faes | @9 UfhIM™T (i) absolute FfE X (ii) percentage Ffe A

(iii) percentage accuracy &1 A WG]

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

RFeId @3 FEFEF (SFBLR &bfite VOM (TF @Ped ¢ Input impedance @R
TRl “ACefRS i w41

TICl  conventional dlcefIEIdI  JoAATHT  electronic  dleciHexdT  fIeIydT
Jarsde ¥ | TEATR input impedance M HaGAISAID! ARIAAE [IRIR
‘lﬂg q |

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

35 f8.51. erohtE 50 Vv Tite «3ifts @@ W 96 71 a1 500 pA fom
TOCIG IR B R AR Sroreaied @K 1 kQ |

T3 50 V AT 9UBT de voltmeter BT ER resistance §wa! A 07 T8N |
I voltmeter @ 500 LA meter T faRITUA 1 kQ &I MIRS resistance R
TERH |

Discuss the propagation error in any experiment. 6
I 21T 2B @6 (propagation error) T SCAG T2
UICT UREUThT HHAT BT propagation FCewd! IUM T BN |

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

»ifire w% (pulsed wave) @ IfiFR CAEE (square wave) W& ALH T4 e
w3 fafiet fFeica Teols SR 9

Pulsed T 3T Square THT =TT ARSI | USel pulsed ARINTIIDT
I B T A ?

Describe the working principle of ac millivoltmeter. 6
q. B1. Mfercertfiticm s i w1
T3l ac millivoltmeter T HRI YOIl qATSIaN |
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GROUP-C
e«
-1
Answer any fwo questions from the following 12x2 =24

fwfeiie @-iF 76 etis Tea wis
Tt fASUdT 1 3acl UTTEwdl SR (a8

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

fEf&BIe (SIBRGIET TN JIA FH1 Sl (SIF6R6IED G bl (orsibiEe
ARl ¢ spRatefe & & ¢

U3el digital voltmeter @I HRIVUITG! Ioiq & | US<T analog voltmeter T
T digital voltmeter @7 WHIgaT AT JHISAT TATSIE N |

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 FYIFTT To! ba & 9 @R @7 I
A T4 TT25 € WNTHT et Bfge 41

UICT rectifier circuit & B ? USCST YU TR rectifier Pl A HRIYUA! quiA
BN | D! input A output waveforms &I FIFHIOT T |

10.  What are the different types of analog ammeter? Describe each of them. 2+10=12
ffen wxea spiweel SpiwitRel & & ¢ afs i w41
faf= UPR®T analog ammeter &6 IARS UAHDHI IO T |

11.(a) State the differences between a CRO and a DSO. 3
CRO '€ DSO-¢3 & ~Faf 3¢ 74

T3el CRO Y DSO &l =TT IS |

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

fEfebIe Ehias SIPTEATHeR (DSO) FF TRIAN SF 9 R @7 FI2eN i
41

Uscl digital storage oscilloscope (DSO) &I foRifed \=ETed Uollell gvuid

THEN |

(c) Discuss the advantages and disadvantages of a DSO. 3
DSO-&3 FR4l ¢ SR Sebel 41
TSel DSO &I HISET A JHigar auid T |
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(a)

(b)

(c)

(d)

(e)

®
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SECTION-B

GROUP-A
eta-F
N e-d
Answer any four questions from the following:

=i @-coe b1Af6 @lees Ted mies
Tl fagU®d H IR UTTewdl IR a8y

Discuss the environmental impact of hydropower resources.
TreTife Tetefer e aigfon Bom efelq 30a 34
UIC] STATIEd AIdeh! JATARUHA] U GHa8wd] quie T8 |

What are the merits and demerits of geothermal energy?

wolA *ifex e @ Fwaald §1 Fi o
AT SIfITdT T[0T AT AT PEw qarSgary |

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

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

SHAR™ §F 9=l & gf3r® ? [OHiigwdrs Sdsal UIaRvMT U JHass
aﬂﬁjéﬂl

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

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

s Sl AgHa- ygifsdl Rigura & a1 2 wHfud nfofde  wfafesar
3ﬂ§ﬂ\l

What are the advantages and disadvantages of nuclear energy?

o «feq I @ Fwerafe @9

JATd Hofipl SATHH X BIE® & & g ?

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

G foie 2% Tere FI @RI 9 GF faw Te™ el 3@

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

3x4=12

1+2
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5. (a)

(b)

6105

GROUP-B
er-4
-
Answer any four questions from the following
Faferide @-@F 5176 etsie Ted e
Tel fagU®d H IR UTTewdl IR A8y
Explain the advantages and limitations of wind energy conversion systems.

e wwss PEOeE  (Wind  energy conversion systems) & @3
Aol fe it 541

qrg IOl HUTIRUID] BISaT A AT JASIe I |

Explain the structure and working procedure of a solar cooker.
CIENE FHIER A5 @R FILA i F91
U3Cl A HHIDT g91aC 3N HRIYOTCATD] qui THE N |

Compare the relative advantages and disadvantages of Pelton and Turgo turbine.
Pelton @<} Turgo DRRIZGR HRal @R SRR Geraiers SNt 3|
Pelton 31 Turgo turbine 4T AU ®TSAT I dWISaTd! I TR |

Calculate the input power of a solar cell using the following data:

Voc =400 mV, Isc =40 mA, F.F.=0.7 and efficiency (77) = 12%
e sy e 3 EIER CieR 296 Aeas At 341

Voc =400 mV, Isc =40 mA, F.F.=0.7 &R F5w®©! (1) = 12%
UICT AR Tl §TYC Afdddh] A9 FIaT;

Voc =400 mV, Isc =40 mA, F.F.=0.7 3 & () = 12%

State the limitations of renewable energy sources.

ANIEaeca fed Sorfer Smmertafs < F1)
e Il Fidd! AT Iase |

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

STET O B GIRAIE [ ¢ Toge fbraa AR @3 R[Ries e i 54
Tl et argDhd D Bl ? JAD! A oliswd! AlF guiF TBN |

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. (a)

(b)

9. (a)

(b)

10.(a)

(b)
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GROUP-C
e«
-1
Answer any fwo questions from the following 12x2 =24
fwfeiie @-iF 76 ets Tea wis
el fagU®T H1 gsacl Ueewdl IR [AJaq

Discuss the mathematical formulation of piezoelectricity. Write different types of 6+4
piezoelectric materials with their applications.

Piezoelectricity-ad  Nfifes w6 R@iffeeid 3 Fa1 Piezoelectric #mitda
2FIACSW '@ e (77K

Piezoelectricity @I T0Ifde  fFreuer sy | A= USR®T piezoelectric
UERIERS] gUH TG [AFgwdl ITINT Jarsdard |

Can piezoelectricity be stored? 2
Piezoelectricity-F S e B¢ AN 7T 9
@ Piezoelectricity &8 STHI THW[$G6 ?

Describe the construction and working of a flat plate collector with the help of a 6
suitable diagram.

T g SIEe FCa ANeeT o1 FRaNZF 4 (Flat plate collector) FENS @ fasfier et
P41

T3l flat plate collector T HHH FEE 3 BRIV I T4 |

Discuss the production of electricity by dry steam power plant. 6
Dry steam power plant-@3 ST (@QYfes *If& Sesiiwe et 41

&I 1% WG <Ry fagd Safea! avid T |

Write down the principle and applications of linear generators. 6

fa [

feferiis (& ICa6CRA (Linear generators) eTe11® € @isiesfey a9

T3cT g generator BT R A SUANTHT qU T8 |

Discuss about hydropower resources and technologies. 6

e Tt @} eferefs Reifiesim afq w4
SAfagd A if dawfrast AfYr faa=or TN |
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11.(a) Explain the basic principle of OTEC (Ocean Thermal Energy Conversion)
system.

AU O *f& FAER (OTEC) SFaite 90 341
U3cT OTEC (Ocean Thermal Energy Conversion) Rrecgar Bl e

qd 333 q |
(b) Explain the importance of carbon capture technologies.

P G;L%N 2f& (carbon capture technology) Fiifaet 7 F91
Carbon capture Tehi-fhe! TSl FATSII |
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