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B.Sc. Programme 4th Semester Examination, 2023

SEC1-P2-PHYSICS
Time Allotted: 2 Hours Full Marks: 60

The figures in the margin indicate full marks.

The question paper contains SEC-2A and SEC-2B.
Candidates are required to answer any one section from the two sections
and they should mention it clearly on the Answer Book.

SEC-2A
BASIC INSTRUMENTATION SKILLS
GROUP-A / Teia-5/ qHe-h

1. Answer any four questions from the following: 3x4=12
fa=eTe @-CFIa 516 elvea Ted wies
et fgUeT P AR T4EReh! STR ]8R]

(a) What is shunt? What are the purposes of using it? 1+2
A5 (Shunt) F 2 AG JIRIEE Sl F 9
Shunt & &1 ? I b TRATT TR 2

(b) State the advantages of digital instruments over analog instruments. 3
w7 (Analog) FCE (R [G&GT (Digital) T HRaIfe Srae 341

TSl analog YRV Je-THT digital SUDRUDT PIFETEd TASTEN |

(c) What do you mean by absolute error and relative error in measurement of a 14+
physical quantity? 2

N~

(I COTeRIM #IfASCA (F0q 7 @b (Absolute error) € W% &G (Relative
error) JETCO 1 @R ?

gﬁ T3eT Yifdd AT ‘TﬂﬂTg‘T absolute error ¥ relative error Y=TeT & ﬂ@F’&F ?

(d) How can you convert a galvanometer into a voltmeter? 3

a3 AETSIAIRGREE (Galvanometer) FeI@ GFG (OFBRGIE (Voltmeter)
Feliefie F4 2

T3l galvanometer TS ®98! voltmeter HT URU T Hides ?
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(e) Differentiate between ac and dc balancing bridge.

Q.1 (ac) @ 18.51 (de) Il Fieem T e @)
ac 317 dc balancing bridge AT fH=TdT ElFI'IEﬂ?RT I

(f) Define the resolution of any instrument with proper example.

4217

TS BriRgel Bl SR (I AT FCSIEre=i (Resolution)-ad K& 7G|
{3 ISTERT AT I SUBRUIG! resolution BT TRHTIT LI |

GROUP-B/ retl-2/ ag-w

Answer any four questions from the following

Fferiee @-@F 51Fl 2t Ted wis
T e3TPT H1 AR T&EHehT IR ey

Discuss different types of systematic errors in measurement of a physical
quantity. How can these errors be reduced?

(I conoaif! sfsicea e [fen gacaa FEsbe @b (Systematic errors) foea
A T | FISIE 92 SO FAC! A 9

P JITDIT FHATpT AT & AT HebReT systematic error &ae! U TIEIRT | T
error &6 DHN] B T+ Hlh=e ?

Describe the working principle of a low frequency signal generator by drawing
proper block diagram.

T7@ 5 B (Block diagram) SI&« 36 @6 7 INCE Pollel (@I
(Signal generator) FHNS 01 741

3fId block diagram T USeT low frequency signal generator @1 &M I+
RygT=Tep! aui T8 |

Describe the working principle of ac milivoltmeter by drawing proper block
diagram.

ToigeE 7% @ (Block diagram) & @ @ st e Biom (ac
milivoltmeter)-&3 FENS 61 741

SfI block diagram Hf2d TSI ac milivoltmeter BT B T+ RIgFe! guf 3 ﬂg g

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

TG A 1 (Cathode ray tube) FI ¢ T2 Sifefos FiFIR <= (Electrostatic
focussing system) € ZETaH 343 (Electron gun)-93 SIFE (MRE @30 FCAC
At T Afe o e 9

Cathode ray tube & &l ? Electrostatic focussing system 31 electron gun SETSS
T3eT cathode ray tube BT AT R & ﬁgé T |

6x4 =24

3+3

2+4
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6.

10.(a)

4217

Explain the working principle of a basic dc voltmeter. 4+2
What do you mean by loading effect of a voltmeter?

{5 AR 1% 1 (SFHRGIER (Basic de voltmeter) TS i< 741
@3 (SIFBIRIBIER @GR &2 (Loading effect) 6100 1 @RI 9

T3eT basic dc voltmeter BT T T RFGFIe! GUH B |
T3eT voltmeter @1 loading effect 9Tl & ﬂ'@F‘J ?

Discuss the dual trace mechanism of CRO. 6

@35 7 917 € (CRO)-97 T (& f&21 (Dual trace mechanism) 2GS
<1

CRO T dual trace mechanism T g ﬂﬂ%ﬁ? I

GROUP-C / fq@ti-a / 51

Answer any two questions from the following 12x2 =24

faferide @39 715 @vie Tea nie
et fgUeT 1 g8 THEHD] IR AE]EN

Draw the block diagram and explain the working principle of a O-meter. (3+3)+(3+3)
How can you measure the inductance and capacitance by a Q-meter?

@35 O-f6ia 3% 5@ (Block diagram) %4 I@ @d FIENS (Working
principle) I T QO-FOGIR AR JCNF  (Inductance) € ARG
(Capacitance) FTOICI 7/ T 9

T3eT O-meter ®F IRAT block diagram AR BT T RigTeaiapy guf 7 ﬂg g |
T3eT O-meter & capacitance ¥ inductance PV HIR AT A ?

What is rectifier circuit? Draw a circuit diagram of a full wave rectifier and  2+(3+5)+2
explain its operation.

Draw the input and output wave forms.

GFYA FESF F94 (Rectifier circuit) F 9 7fea® «FYIPRCEE (Full wave
rectifier) 941 SIF F(F GF FILLART N F91 2795 @ WO62[F &= B (Input
and output waveforms) & |

Rectifier circuit & & ? T3eT full wave rectifier circuit @V circuit diagram @
TFRT DI U THRINT |

I input 3T output BT wave forms BT @A B ﬁgé |

Explain the principle of measurement of resistance by a multimeter. 6+4+2
@b MFBHRGICR (Multimeter) AIRIE) @Y (Resistance) AR Ao 1<y 411
T3el multimeter o resistance TTent e Rygra auf= ‘T:Tﬁ?:f I
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(b)

(c)

11.

(a)

(b)

4217

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

(oBE AR (g M RO O AEE WG (OF DI
(Electronic voltmeter) JfR&e et Sicaiioe <11

Voltage AT 5T conventional multimeter &1 JoTIMT electronic voltmeter G2
thigalese ddiddeN |

What do you mean by Low-pass filter?
@l 7191 RO (Low-pass filter) IS I @RI 9
Low pass filter 9=TTet & ﬂ'@F‘J ?

Write a short note on the following topics:
(1) Screen Phosphor of a CRO

(i) Frequency measurement by CRO
(ii1)) Time base operation of CRO.

e Raaefr Tor ) FEre Bl @14e

(i) CRO-93 %9 %4 (Screen Phosphor)

(ii) CRO =Rl 3FI1% (Frequency) 2=l

(iii) CRO-93 Bi2-3 (Time base) T&1 (Operation) |
B R} SRRy

(i) 3T CRO @ Screen Phosphor

(ii) CRO P FERIT frequency measurement

(iii) CRO @' time base operation.

SEC-2B
RENEWABLE ENERGY AND ENERGY HARVESTING

GROUP-A / [{et-% / @9g-&

Answer any four questions from the following:
fafere @-@F 5/Efb 2tid Ted wies
et fSUeT P TR THEHD! ITN BN

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

ebieTe *fer B FeT0e fF @RI 9 TebiTe *Ife Ter-«3 Tniggd e F41

Non-conventional energy source H=lel & ﬂ'@il:'c'sf ? Non-conventional energy

source Pl PHal ISTET é:loé |

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

e *fess Tt & ¢ @1 Aianet =14
Nuclear ST G & &I ? TP HHT FASIEN |

4

4x3 =12

3x4=12

2+1

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

*ife 7y TET00 6 @RI ¢ SR Fgfae *Ife ez egfes 71w @74

IATpT HUSR HTeT P (S8 ? Pl I~ [hRIHDT IoTihl USRS technology
T FARSE |

(d) Write down the sources of geothermal energy.
g-olot *Ifea Beoresfera ais @14

Geothermal ST Hlde SASTEIN |

(e) What are the environmental impacts of hydropower sources?
QISR Tereler SifiEeT Tve ek i 2
Hydropower ST aTaaRuFT 0 Wéﬁaig:[?

(f) What are piezoelectric parameters?
Piezoelectric (PRICSIZESEF) parameters @fet 6 &6 ¢

Piezoelectric parameter &6 & 817

GROUP-B/ &etl-2/ g5

Answer any four questions from the following
fwfeTis - 5/afb &tid Ted wie

TIeTehT Pt TR THEDT STR ACTEIN

2. (a) Write down the importance of solar energy.
e emgaf @11

AR JSifep! Heeq SR |

(b) Discuss the working principle of solar-water heater.

G SO RO FaIe 3604 541
T3eT solar water heater @1 dRIBT Rigra guf= TI_:TD?RT I

3. (a) Is biomass a renewable energy source? Justify your answer.
QR fF s w0 *IfE T, (ora Te@d i wie )
Biomass & U3cT renewable ISTic! AT & ? dUTSD! ITRBT TS ﬁﬂ"@m I
(b) Name the constituents of biogas.
AT SIS I =72
Biogas @ constituents &% A JASIE |

(c) What are the factors affecting biogas generation.
T B ereld i 7w (Fiae) @f @)
Biogas generation AT 3R I & dIgn FHd 817

4217 5

1+2

6x4 =24

2+4

2+2+2
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4. (a)

(b)

4217

What is electromagnetic energy harvesting?

SiGpaRR W& elfevive (Harvesting) 100 & G-l 9
Electromagnetic 391! harvesting & & ?

Explain the working principle of linear electromagnetic generator.
a5 (@RF SfopaRIy *Ife Tevmira TS 3¢t 72

TSI linear electromagnetic generator @1 &R Rigraam! guf ‘T:Tﬁ?:f I

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

ffen qem swefesl & & ¢ Wind farms (I ANF) (@& TEE© e
AR Fo| (@ (e 9

Q:Pj}pf IITRT ThRE® P &b g1 7 Wind farms T JoT ™ Ocean current q7 fooeT e
91feh S~ T &Il §°0 2

State the principle for generation of mechanical energy from wind energy.
A (A fEE *fe et Jeaife 396 4

Wind energy <Rd mechanical energy ScU=T T g ERISHEIGE

Discuss the basic principle and procedure for generating electricity from hydro-
electric dams.

Hydro-electric dams (& Feid oftexie Serfwe T 2 ©F Nﬁﬁﬁ% 8 7f@mie
A FC |

Hydroelectric dam SR frgfdept Icu1 7+ Ry 31+ TRIpTep! av eI |

GROUP-C / fq@ti-a / 51

Answer any fwo questions from the following
fawfaiie @-@= g‘f? oTed Teq wie
T Pri §3 THEHDI IR ICIEM

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

(T S(PRel 7El (Sun tracking system) Sl F1& @ ¢ GIF PR Gl
ANCER Sty 5 9 @3 Rl ¢ sppfRiie et SAEm $41

Sun tracking WUt HERT PRI TS ? Sun tracking solar panel BT IeT H © ?
I BIaT 3 AT IATSTBIT |

2+4

2+4

12x2 =24

4+2+6
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9. (a)

(b)

10.

11.

4217

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

Piezoelectricity-93 sifdfes it Reioei 99t F91 Piezoelectric #Mitd
2PIACS 8 AN (=74

Piezoelectricity @ mathematical formulation &V Juf ﬂﬂgﬁ? | f’oFfiesaT v
T3S RAF=T TR piezoelectric TSTIER AT |

Can piezoelectricity be stored?

Piezoelectricity (F 1 H(¥e® F(F 1 7S 9

Piezoelectricity & Fad T Ao ?

What is grid connection in wind turbine? Discuss the working of grid inter-
connection topology with suitable schematic diagram.

Wind turbine-93 (¥0@ faT Fiw T e F QAR 9 AT TOR FIEFHNEA
Seotietfers Afog T afa F41

Wind turbine AT grid connection & & ? Sfud @Tfed Afed TSeT grid inter-
connection topology @V BRI Ul & |

Write short notes on:
(a) Solar Cooker
(b) Tidal energy.

R fERe DIl (<74

(a) (TR 91 (Solar Cooker)
(b) @re*f& | (Tidal energy)
BT e SreRr

(a) |RF Cooker

(b) Tidal IS |

(6+4)+2

3+9

6+6



