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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 6th Semester Examination, 2023

SEC2-P2-PHYSICS

Time Allotted: 2 Hours Full Marks: 60

The figures in the margin indicate full marks.

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

SECTION-A

BASIC INSTRUMENTATION SKILLS

GROUP-A / [ebl-% / @5g-®

1. Answer any four questions from the following: 3x4=12
T @-com b1afe 2lvas Ted wies

TTeTehT Pl AR THEDT ITR AETEI -

(a) What are the different errors in measuring current and voltage? 3
2RIz ¢ e i [fen @ ba Trme 731
Current ¥ voltage ®1 1Y fofaT Icu & AR~ TpReT AfCE b b &1 ?

(b) How one can convert a voltmeter to an ammeter? 3
‘Voltmeter’-& FOIE ‘ammeter’-4 e 341 270 ¢
T3eT voltmeter TS HART ammeter AT GRUIT T Al ?

(¢) What do you mean by pulse generator and mention its function? 3
‘Pulse generator’ &0 & @RI ¢ 97 (AP Tla T4

Pulse generator & &l JTS% D! DI AT |

(d) Compare between accuracy and precision of a measurement. 3
I AR “accuracy’ @R ‘precision’-dd Qo] T4 |
TSeT HI9gHHHT accuracy ¥ precision dT Jet T ‘Tﬂ%ﬁ?? I

(e) Draw block diagram of CRO. 3
‘CRO’-¢9 ‘Block diagram’ (57|
T3eT CRO &' Block diagram @1 fersor ‘Tﬂ?ﬂ? I
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(f) What is electronic voltmeter? How is it used for the measurement of Alternating

Current?

Electronic voltmeter 3&¢e & @< 2 Electronic voltmeter eI ‘Alternating
Current’ RSl F900 I 41 27 9

Electronic voltmeter & & ? Alternating Current T®! FfEd THHT HIR TIER
T 2

GROUP-B / Reii-4/ Ig-@

Answer any four questions from the following

Faferide - b1l e Ted wie
T EZTPT P AR T&EHeDT IR ey

What are the differences between analog ammeter and digital ammeter? Discuss
advantages and disadvantages of the two.

‘Analog ammeter’ €% ‘Digital ammeter’-&3 1€ & 9 qo@ JfRut @ SPYRAIE
T 91

Analog ammeter 31 digital ammeter AT & & fFdE® &9 ? df SEPT WISl <IE]
SIERSIRISS ERISRENS! |

Draw Block diagram and explain working principles of a O-Meter.
O-Meter-3 Block diagram (% @R €3 IS 17 41
Block diagram T fRHIUT 75 USeT O-Meter &1 BRI AT aui T8 |

Calculate efficiency and ripple factor of a full wave rectifier.
‘Full wave rectifier’-@9 efficiency @<R ‘ripple factor’ 94l <1
T3eT full wave rectifier @T S8 311 ripple factor @Y A @T:@?T |

A half-wave rectifier has a peak output voltage of 12.2 V at 50 Hz and feeds a
resistive load of 100 Q. Determine-

(1) the value of the shunt capacitor to give 2 percent ripple factor and
(i1) the resulting d.c. voltage across the load resistor.

@3 ‘Half-wave rectifier’-93 50 Hz F=IItF output &3 12.2 Volt. @R @I I«
100 © (o7 el <18

(1) *Mo<l 9 ripple factor (T ‘shunt capacitor’-G< A |

(ii) ‘Load resistor’-9% 72iie* peIe d.c e

50 Hz AT 12.2 V output voltage U@ half-wave rectifier o 100 Q SRTSRI resistive
load feed & | f0fT TR —

(i) 2 9fcrerd ripple factor f&eT 4+ shunt capacitor & 9T |

(i) Load resistor AT 3cd—~1 gﬁr d.c. voltage |

1+2

6x4 =24

4+2

3+3
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(a)

(b)

9. (a)

(b)
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What are the uses of pulsed wave and square wave? How one can generate a
square wave signal?

‘Pulsed wave’ @R ‘Square wave’ @wd JIRIE (&Y 4| O ‘Square wave
signal’ tod! 41 2 9

Pulsed wave 317 Square wave @I & & ITIRES B ? Square wave signal DY PN
G~ T Hfehee ?

It is required to convert a 5 mA meter with 20 Q internal resistance into a 5 A
ammeter. Calculate-

20 Q SerRd @14 T& 5 mA, ammeter (& 5 A ammeter-4 RIS FACe 2o oMl
A —

T3cT 5 mA 31 20 Q internal resistance YUeI ammeter a5 A Pl ammeter T
giRurd T o | i e —

the value of shunt resistance required.

‘Shunt resistance’-93 &S AT F© Z(F ?
ATfE shunt resistance @7 A |

multiplying factor of the shunt.

‘Shunt’-&< multiplying factor-a< 9 F© (I ?

Shunt @ multiplying factor.

GROUP-C / eti-o / g1

Answer any fwo questions from the following
ffeiie - 76 etes Ted wis
eIl P G3 THEHD] IR ICIE

Describe the working principle of a digital multimeter. What are the advantages
and disadvantages of digital multimeter over analog multimeter?

‘Digital multimeter’-93 IO AT FF1 Analog multimeter’-93 QN @
AR @ SRl SrEd o)

U3eT digital multimeter &7 HRF RigaaT guf 7 :’log < | T3eT analog multimeter &7
JoT T digital multimeter o) q T 3T 3G TTE® P B 817

Describe working principles, functioning and specifications of RLC bridge.
IS, et @ FfAfE F9epR ‘RLC’ bridge-«3 [R3ge wis |
TIeT RLC bridge &1 PRI Rig, BRI 31 RAfEiaruess aare{e |

The expected value of the voltage across a resistor is 25 mV. However, the
measurement yields a voltage value of 24 mV. Calculate-

(i) absolute error.
(i1) percentage accuracy.

4+2

3+3

12x2 =24

8+4

3+3+2

2+2
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G @R -4 2o Rer@ N9 25 mV. 8 e w@ 2iedl [eEa A+
24 mV E —

(1) absolute error |
(i1) percentage accuracy Il e 21

T3eT resistor AT voltage @1 expected value 25 mV WU YS! HHAT 24 mV
RGP voltage 78 | FoRT {8 —

(i) absolute error
(i1) percentage accuracy.

10.(a) Describe CRO mentioning its working principle, different parts, functioning and
uses in detail.

FiaIe, [fen orxl, PR @R JIRTE ‘CRO’-9F [Raae wie)

TICT CRO T B Rigr=, fAf=T 97T, PRI 31 HIT airse au T8 |
(b) What are Triggered and Non-Triggered types of CRO?

Triggered and Non-Triggered @13 CRO J&1Ce & @4l 9

Triggered 31 Non-Triggered HR&I CRO & & g7

(¢) What do you mean by sampling CRO?
‘Sampling CRO’ FeT(® & @[T 9
Sampling CRO =Tet & ﬁﬁFEG ?

11.(a) Explain with specifications, of a low frequency signal generator.
?ﬁf@ AR ‘Low frequency signal generator’-@3 &@el wia |
TSI low frequency signal generator @Y fafRrdiawur 918 qui ﬂﬂ%ﬁ? |
(b) How distortion factor meter is used for wave analysis?
‘Distortion factor meter’ FeIT Wave analysis R IR = 9
TSI distortion factor meter &S wave analysis ®T fFfed HERt TRIRT TR 2

SECTION-B
RENEWABLE ENERGY AND ENERGY HARVESTING

GROUP-A / f&tl-% / @g-®

1. Answer any four questions from the following:
T @-co b1afe 2lvas Ted wies

TIeTehT i AR THEDT ITR AETEI -

(a) How does a solar cooker work?
G PR IR [N Per 9
T3eT 91 cooker of BT B TS ?
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(b)

(c)

(d)

(e)

®
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What is piezoelectric energy harvesting?
Piezoelectric *If& ez F ¢
Piezoelectric STl Thet b & ?
Explain the origin of local winds.

B YN T I |

Local gaTen! Icuf ERISHGISE

List three uses of solar energy. Write three problems of solar energy.

TR =& forl 779 @191 T =ifiea feab eyl @14
<R IR i TRITE SIS Te I | A1 ST M FRATEHI JaeTe |

What are geothermal fields? What are the environmental impacts of geothermal
energy?

IR (F [ 9 goIAR *few “REER Tor eeRef & & ¢

Geothermal &79cT8% & & &1 ? Geothermal S9! YATERUMT U ARG b &b & ?
What are the major advantages of mini/micro hydro resources?

FU CeTHied Gl Y ARae [F [ 9

Mini/micro hydro resources @1 T ISEIE® b b B ?

GROUP-B / Rei-4 / g

Answer any four questions from the following

faferfde - 517f6 evea Ted wie
TeTPT Pri AR THEHD] IR (ST

Explain the I-V characteristics of a solar cell and define fill factor. What is the
significance of fill factor?

G GF @I 1-V @R i 9 @R Fill factor-@3 7 wie | Fill factor-ad
Sled i 9

T3] A BIVEPT [-V TR FlSs ID! fill factor T URHTHT fT8IRT | Fill factor T
feyQrere < &1 2

Describe working of wave energy conversion system with neat diagram.

offia forae At weet =& ot mfoq Srien i 51
TSCT AT T AERIdTer USCT A7 3911 UT<IRUT JUTTe 1T guf e |

What are linear generators? Write down their applications.

AR (eeicabe 9 99 TR =74
Linear generators Hd g17? ISRIESEARRINEIE] El?lﬁ_jlﬁﬂ I

1
1§+1

2=

+1

D=
=

6x4 =24

(4+1)+1

2+4
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5. Is Ocean thermal energy conversion a direct method of utilizing solar energy? 6
Explain.

TR el FEET It GTasifes 7k I9ET Twigge ¢ [ 341
R IHTetTs SUANT T T 2el IoiT SUT=aRur & &A1 i1 fshar &1 2 auf T8 |

6. Compare between conventional and non-conventional energy sources. 6
Zhfere «R Teibfers “fe Swrefler S g 41

Conventional 319 non-conventional IT ATd&w0D] ot T ;Iog T |

7. With a neat diagram explain solar pond and its advantages. 6
a3~ e G 7F9 @R 7 R i 91

U3CT 9l Feh! AERIdTel Q:ﬁ?j'gxﬂcbl U TS TP thlgale Sdn3JeNT |

GROUP-C / eti-o / -1

Answer any two questions from the following 12x2 =24
ffeiie - 76 et Teq wis
TTeTepT I G3 WHEH! IR fagerT
8. (a) Explain with a diagram the method of tidal power generation. What are its 6+4

limitations?

(S i1 *Ife Terimes #mafe foavz i 41 @3 FREeief § F ¢
USCT T Rl fe tidal 2Tfch SUTETeb! HfehaT SeTSIRINT | TRTehT HHTER b b B+ 2

(b) Explain the role of bacteria in biogas plant. 2
Biogas plant AT bacteria &7 "IJEIT:I'TI quie "Iﬂ?ﬂ? I

9. (a) Explain the working principle of photovoltaic cell with neat diagram. 7
SCeTIe-Sfe (I SIS foawrg it <41
T fefad photovoltaic cell BT BRF Rigra auf= ‘T:IﬁR:I I
(b) Draw and explain an equivalent circuit of a practical solar PV cell. 5
@35 FRREF G PV (@I TIGeT I9414 5@ O1Fe F9 G I 741
TS practical solar PV cell @ equivalent circuit @Y R0 1€ gui ‘T:IﬁR:I I

10.(a) Explain various types of geothermal resources. 6
fafen ga0a goIiia *Ifea Terafer i 711
faf=T TR geothermal IATHT AT Ui THEIT |

6105 6
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(b) Describe various energy extraction technologies used with hydrothermal

resources.

2iZrmInE Sewefe e [ien «fe e agfeef 3@ w1

Hydrothermal ATeSRId o fafr UeRer Iuf Forer ufdfewar qoia
e |

11.(a) With the help of neat diagram explain the layout of a typical micro-hydro plant.

AR BT AR 9B F@ SR (R 73/ 71 F91

Usel faf¥® microhydro plant @7 YETREG! AERAT TR TADT ANSCH! RS
TN |

(b) What are the most favorable sites for installing of wind turbines? Derive an

6105

expression for energy available in the wind.

Y BRAIRT Z7 TG G TR SgPel ZNef oo Y (AT Tofera *few
At fefw 790

Wind turbine TITOHT TFepT M =T 3Fpet SIS & b & ? AT 1 Iofiep!
AT TeT AfeR TR |

3+3



