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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 two sections and they 

should mention it clearly on the Answer Book. 

 

 SECTION-A 

BASIC INSTRUMENTATION SKILLS 

 

 GROUP-A /   / समूह-क  

1. Answer any four questions from the following:  

तलका कुनै चार ÿĳहłको उ°र ले´नहुोस : 

3×4 = 12 

(a) What are the different errors in measuring current and voltage? 3 

   

 Current र voltage को माप िलदा उÂपÆन हòने िविभÆन ÿकारका ýिुटहł के के हòन् ?  

(b) How one can convert a voltmeter to an ammeter? 3 

 ‘Voltmeter’ ‘ammeter’   

 एउटा voltmeter लाई कसरी ammeter मा पåरणत गनª सिकÆछ ?  

(c) What do you mean by pulse generator and mention its function? 3 

 ‘Pulse generator’   

 Pulse generator के हो बताउद ैयसको कायª बताउनहुोस ।  

(d) Compare between accuracy and precision of a measurement. 3 

 ‘accuracy’ ‘precision’   

 एउटा मापøममा accuracy र precision को तुलना गनुªहोस ।  

(e) Draw block diagram of CRO. 3 

 ‘CRO’ ‘Block diagram’   

 एउटा CRO को Block diagram को िचýण गनुªहोस ।  
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(f) What is electronic voltmeter? How is it used for the measurement of Alternating 
Current? 

1+2 

 Electronic voltmeter Electronic voltmeter ‘Alternating 
Current’  

 

 Electronic voltmeter के हो ? Alternating Current नाÈनको िनिÌत यसको कसरी Óयवहार 
गåरÆछ ? 

 

  

 GROUP-B /  / समूह-ख  

 Answer any four questions from the following 

तल िदइएका कुनै चार ÿĳहłको उ°र िदनहुोस 

6×4 = 24 

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

4+2 

 ‘Analog ammeter’ ‘Digital ammeter’
 

 

 Analog ammeter अिन digital ammeter मा के के िभÆनताहł छन ्? ती दइुका फाइदा अिन 
नो³सानीहł बताउनहुोस । 

 

   

3.  Draw Block diagram and explain working principles of a Q-Meter. 6 

 Q-Meter Block diagram   

 Block diagram को िचýण गद̈ एउटा Q-Meter को कायª िसĦाÆत वणªन गनुªहोस ।  

   

4.   Calculate efficiency and ripple factor of a full wave rectifier. 3+3 

 ‘Full wave rectifier’ efficiency ‘ripple factor’   

 एउटा full wave rectifier को द±ता अिन ripple factor को मान खोºनहुोस ।  

   

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

(i) the value of the shunt capacitor to give 2 percent ripple factor and 

(ii) the resulting d.c. voltage across the load resistor. 

3+3 

 ‘Half-wave rectifier’ 50 Hz output 12.2 Volt.
100 

(i) ripple factor ‘shunt capacitor’

(ii)  ‘Load resistor’ d.c  

 

 50 Hz मा 12.2 V output voltage भएको half-wave rectifier ल े100  बराबरको resistive 

load feed गछª  । िनणªय गनुªहोस – 

(i) 2 ÿितशत ripple factor िदनको िनिÌत shunt capacitor के मान । 

(ii) Load resistor मा उÂपÆन हòने d.c. voltage । 
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6.   What are the uses of pulsed wave and square wave? How one can generate a 
square wave signal? 

4+2 

 ‘Pulsed wave’ ‘Square wave’ ‘Square wave 
signal’  

 

 Pulsed wave अिन Square wave को के के उपयोगहł छन् ? Square wave signal को कसरी 
उÂपÆन गनª सिकÆछ ? 

 

   

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

 

 20  5 mA, ammeter 5 A ammeter
—  

 

 एउटा 5 mA अिन 20  internal resistance भएको ammeter लाई 5 A को ammeter मा 
पåरणत गनुª  पन¥छ । िनणªय गनुªहोस – 

 

(a) the value of shunt resistance required. 3+3 

 ‘Shunt resistance’-   

 चािहने shunt resistance को मान ।  

(b) multiplying factor of the shunt.  

 ‘Shunt’ multiplying factor   

 Shunt को multiplying factor.  

  

 GROUP-C /  / समूह-ग  

 Answer any two questions from the following 

तलका कुनै दईु ÿĳहłको उ°र ले́ नहुोस 

12×2 = 24 

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

8+4 

 ‘Digital multimeter’ ‘Analog multimeter’
 

 

 एउटा digital multimeter को कायª िसĦाÆतको वणªन गनुªहोस । एउटा analog multimeter को 
तुलनामा digital multimeter को सुिवधा अिन असिुवधाहł के के हòन् ? 

 

   

9.  (a) Describe working principles, functioning and specifications of RLC bridge. 3+3+2 

 ‘RLC’ bridge   

 एउटा RLC bridge को कायª िसĦाÆत, कायª अिन िविशĶीकरणहł बताउनहुोस ।  

(b) 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. 

(ii) percentage accuracy. 

2+2 
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 25 mV.
24 mV —

(i) absolute error  

(ii) percentage accuracy  

 

 एउटा resistor मा voltage को expected value 25 mV भएपिन नापको øममा 24 mV 
बराबरको voltage िदÆछ । िनणªय गनुªहोस – 

(i) absolute error 

(ii) percentage accuracy.

 

   

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

8 

 ‘CRO’   

 एउटा CRO को कायª िसĦाÆत, िविभÆन भाग, कायª अिन ÿयोग बताउद ैवणªन गनुªहोस ।  

(b) What are Triggered and Non-Triggered types of CRO? 2 

 Triggered and Non-Triggered CRO   

 Triggered अिन Non-Triggered ÿकारका CRO के के हòन ्?  

(c) What do you mean by sampling CRO? 2 

 ‘Sampling CRO’   

 Sampling CRO भÆनाले के बिुझÆछ ?  

   

11.(a) Explain with specifications, of a low frequency signal generator. 8 

 ‘Low frequency signal generator’   

 एउटा low frequency signal generator को िविशĶीकरण बताउद ैवणªन गनुªहोस ।  

(b) How distortion factor meter is used for wave analysis? 4 

 ‘Distortion factor meter’ Wave analysis   

 एउटा distortion factor meter लाई wave analysis को िनिÌत कसरी ÿयोग गåरÆछ ?  

  

 SECTION-B 

RENEWABLE ENERGY AND ENERGY HARVESTING 

 

 GROUP-A /  / समूह-क  

1. Answer any four questions from the following: 

तलका कुनै चार ÿĳहłको उ°र ले´नहुोस : 

3×4 = 12 

(a) How does a solar cooker work? 3 

   

 एउटा सौयª cooker ले कसरी कायª गछª  ?  
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(b) What is piezoelectric energy harvesting? 3 

 Piezoelectric   

 Piezoelectric उजाªको संकलन के हो ?  

(c) Explain the origin of local winds. 3 

   

 Local हावाको उÂपि° बताउनुहोस ।  

(d) List three uses of solar energy. Write three problems of solar energy. 1 2
1 +1 2

1  

   

 सौयª उजाªको तीन ÿयोगहł बताउनहुोस । सौयª उजाªका तीन समÖयाहłपिन बताउनहुोस ।  

(e) What are geothermal fields? What are the environmental impacts of geothermal 
energy? 

1 2
1 +1 2

1  

   

 Geothermal ±ेýबलहł के के हóन् ? Geothermal उजाªको पयाªवरणमा पन¥ असरहł के के हòन् ?  

(f) What are the major advantages of mini/micro hydro resources? 3 

   

 Mini/micro hydro resources को ÿमखु फाइदाहł के के छन् ?  

  

 GROUP-B /  / समूह-ख  

 Answer any four questions from the following 

तलका कुनै चार ÿĳहłको उ°र िदनहुोस 

6×4 = 24 

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

(4+1)+1 

 I-V Fill factor Fill factor
 

 

 एउटा सौयª कोषको I-V Óयावहार बताउद ैयसको fill factor को पåरभाषा िदनहुोस । Fill factor को 
िबशेषता के हो ? 

 

   

3.   Describe working of wave energy conversion system with neat diagram. 6 

   

 एउटा सफा िचýको सहायताले एउटा तरगं उजाª łपाÆतरण ÿणालीको वणªन गनुªहोस ।  

   

4. What are linear generators? Write down their applications. 2+4 

   

 Linear generators के के हòन ्? ितनीहłको ÿयोगपिन बताउनुहोस ।  
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5.   Is Ocean thermal energy conversion a direct method of utilizing solar energy? 
Explain. 

6 

   

 सौयª उजाªलाई उपयोग गन¥ समुþी थमªल उजाª łपाÆतरण के सो झो ÿिøया हो ? वणªन गनुªहोस ।  

   

6.   Compare between conventional and non-conventional energy sources. 6 

   

 Conventional अिन non-conventional उजाª ąोतहłको तुलना गनुªहोस ।  

   

7.   With a neat diagram explain solar pond and its advantages. 6 

   

 एउटा सफा िचýको सहायताले सौयª कुवाको वणªन गद̈ यसको फाइदाहł बताउनहुोस ।  

  

 GROUP-C /  / समूह-ग  

 Answer any two questions from the following 

तलका कुनै दईु ÿĳहłको उ°र िदनहुोस 

12×2 = 24 

8.  (a) Explain with a diagram the method of tidal power generation. What are its 
limitations? 

6+4 

   

 एउटा सफा िचý सिहत tidal  शिĉ उÂपादनको ÿिøया बताउनहुोस । यसको सीमाहł के के छन् ?  

(b) Explain the role of bacteria in biogas plant. 2 

   

 Biogas plant मा bacteria को भूिमका वणªन गनुªहोस ।  

   

9.  (a) Explain the working principle of photovoltaic cell with neat diagram. 7 

   

 सफा िचýसिहत photovoltaic cell को कायª िसĦाÆत वणªन गनुªहोस ।  

(b) Draw and explain an equivalent circuit of a practical solar PV cell. 5 

 PV   

 एउटा practical solar PV cell को equivalent circuit को िचýण गद̈ वणªन गनुªहोस ।  

   

10.(a) Explain various types of geothermal resources. 6 

   

 िविभÆन ÿकारका geothermal उजाªका ąोतहł वणªन गनुªहोस ।  
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(b) Describe various energy extraction technologies used with hydrothermal 
resources. 

6 

   

 Hydrothermal ąोतहłिसत सलंµन िविभÆन ÿकारका उजाª िनकासको ÿिविधहłको वणªन   
गनुªहोस ।

 

  

11.(a) With the help of neat diagram explain the layout of a typical micro-hydro plant. 6 

   

 एउटा िविशĶ microhydro plant को रखेािचýको सहायता िलएर यसको लेआउटको Óया´या 
गनुªहोस । 

 

(b) What are the most favorable sites for installing of wind turbines? Derive an 
expression for energy available in the wind. 

3+3 

 

 

 

 Wind turbine Öथापना गनªको िनिÌत सबभैÆदा अनकूुल ठाउँहł के के हòन् ? हावामा हòने उजाªको 
िनिÌत एउटा सिमकरण खोºनहुोस ।

 

 
——×—— 

 

 


