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UNIVERSITY OF NORTH BENGAL 

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 /  / समूह-क  

1. Answer any four questions from the following: 3×4 = 12 

   

 तल िदइएका कुनै चार ह को उ र ले नहुोस्  

(a) What is shunt? What are the purposes of using it? 1+2 

 Shunt   

 Shunt के हो ? यसको िकन योग ग र छ ?  

(b) State the advantages of digital instruments over analog instruments. 3 

 Analog Digital   

 एउटा analog उपकरणको तुलनामा digital उपकरणको फाइदाह  बताउनहुोस ।  

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

1 2
1 +1 2

1  

 Absolute error Relative 
error  

 

 कुनै एउटा भौितक मा ाको मापमा हने absolute error र relative error भ नाले के बिुझ छ ?  

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

 Galvanometer Voltmeter
 

 

 एउटा galvanometer लाई कसरी voltmeter मा प रणत गन सिक छ ?  
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(e) Differentiate between ac and dc balancing bridge. 3 

 ac (dc)   

 ac अिन dc balancing bridge मा िभ नता बताउनहुोस ।  

(f) Define the resolution of any instrument with proper example. 3 

 Resolution   

 सिठक उदाहरण सिहत कुनै उपकरणको resolution को प रभाषा िदनहुोस ।  

   

 GROUP-B /  / समूह-ख  

 Answer any four questions from the following 6×4 = 24 

   

 तल िदइएका कुनै चार ह को उ र िदनहुोस  

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

3+3 

 Systematic errors
 

 

 कुनै भौितक य मा ाको मापमा हनै िविभ न कारका systematic error ह को वणन गनहुोस । ती 
error ह  कसरी कम गन सिक छ ? 

 

   

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

6 

 Block diagram
Signal generator  

 

 उिचत block diagram सिहत एउटा low frequency signal generator को काम गन 
िस ा तको वणन गनहुोस ।

 

   

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

6 

 Block diagram ac 
milivoltmeter  

 

 उिचत block diagram सिहत एउटा ac milivoltmeter को काम गन िस ा तको वणन गनहुोस ।  

   

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

2+4 

 (Cathode ray tube) Electrostatic 
focussing system Electron gun)

 

 

 Cathode ray tube के हो ? Electrostatic focussing system अिन electron gun दखेाउद ै
एउटा cathode ray tube को सफा िच  कोनहुोस ।
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6.   Explain the working principle of a basic dc voltmeter. 

What do you mean by loading effect of a voltmeter? 

4+2 

 Basic dc voltmeter

Loading effect  

 

 एउटा basic dc voltmeter को काम गन िस ा तको वणन गनहुोस । 

एउटा voltmeter को loading effect भ नाले के बिुझ छ ?

 

   

7.   Discuss the dual trace mechanism of CRO. 6 

 CRO Dual trace mechanism
 

 

 CRO को dual trace mechanism को वणन गनहुोस ।  

   

 GROUP-C /  / समूह-ग  

 Answer any two questions from the following 12×2 = 24 

   

 तल िदइएका कुनै दईु ह को उ र ले नहुोस  

8.   Draw the block diagram and explain the working principle of a Q-meter. 

How can you measure the inductance and capacitance by a Q-meter? 

(3+3)+(3+3) 

 Q Block diagram Working 
principle Q Inductance
Capacitance  

 

 एउटा Q-meter को उिचत block diagram सिहत काम गन िस ा तको वणन गनहुोस । 

एउटा Q-meter ले capacitance र inductance को कसरी ना न सिक छ ?

 

   

9.   What is rectifier circuit? Draw a circuit diagram of a full wave rectifier and 
explain its operation. 

Draw the input and output wave forms. 

2+(3+5)+2 

 Rectifier circuit Full wave 
rectifier Input 
and output waveforms  

 

 Rectifier circuit के हो ? एउटा full wave rectifier circuit को circuit diagram को 
न शा कोद वणन गनहुोस । 

यसको input अिन output को wave forms को रखेािच  कोनहुोस ।

 

   

10.(a) Explain the principle of measurement of resistance by a multimeter. 6+4+2 

 Multimeter Resistance   

 एउटा multimeter ले resistance ना नको िनि त िस ा त वणन गनहुोस ।  
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(b) Discuss the advantages of electronic voltmeter over the conventional 
multimeter for voltage measurement. 

 

 

Electronic voltmeter  

 

 Voltage ना नको िनि त conventional multimeter को तुलनामा electronic voltmeter को 
फाइदाह  बताउनहुोस ।

 

(c) What do you mean by Low-pass filter?  

 Low-pass filter   

 Low pass filter भ नाले के बिुझ छ ?  

   

11.   Write a short note on the following topics: 

(i) Screen Phosphor of a CRO 

(ii) Frequency measurement by CRO 

(iii) Time base operation of CRO. 

4×3 = 12 

 

(i) CRO Screen Phosphor  

(ii) CRO Frequency  

(iii) CRO Time base Operation  

 

 छोटो िट पणी ले नहुोस 
(i) एउटा CRO को Screen Phosphor 
(ii) CRO को सहायताले frequency measurement 
(iii) CRO को time base operation. 

 

   

 SEC-2B 

RENEWABLE ENERGY AND ENERGY HARVESTING 
 

 GROUP-A /  / समूह-क  

1. Answer any four questions from the following: 3×4 = 12 

   

 तल िदइएका कुनै चार ह को उ र ले नहुोस  

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

2+1 

   

 Non-conventional energy source भ नाले के बिुझ छ ? Non-conventional energy 

source को केही उदाहरण िदनुहोस् ।
 

(b) What is the source of nuclear energy? Discuss its limitations. 1+2 

   

 Nuclear उजाको महुान के हो ? यसको सीमा बताउनहुोस ।  
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(c) What do you understand by energy storage? Name some advanced energy 
storage technologies. 

1+2 

   

 उजाको भ डार भ नाले के बिुझ छ ? केही उ नत िकिसमका उजाको भ डारको technology को 
नाम बताउनहुोस् ।

 

(d) Write down the sources of geothermal energy. 3 

   

 Geothermal उजाका ोतह  बताउनहुोस् ।  

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

   

 Hydropower ोतको वातावरणमा पन असरह  के के हन् ?  

(f) What are piezoelectric parameters? 3 

 Piezoelectric  parameters   

 Piezoelectric parameter ह  के हन् ?  

   

 GROUP-B /  / समूह-ख  

 Answer any four questions from the following 6×4 = 24 

   

 तलका कुनै चार ह को उ र ले नहुोस्  

2.  (a) Write down the importance of solar energy. 2+4 

   

 सौय उजाको मह व बताउनहुोस ।  

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

   

 एउटा solar water heater को कायको िस ा त वणन गनहुोस ।  

   

3.  (a) Is biomass a renewable energy source? Justify your answer. 2+2+2 

   

 Biomass के एउटा renewable उजाको ोत हो ? तपाईको उ रको सफाई िदनहुोस ।  

(b) Name the constituents of biogas.  

   

 Biogas को constituents ह को नाम बताउनहुोस ।  

(c) What are the factors affecting biogas generation.  

   

 Biogas generation मा असर पान मु य त यह  के के हन ्?  



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

4217 6

   

4.  (a) What is electromagnetic energy harvesting? 2+4 

 Harvesting   

 Electromagnetic उजाको harvesting के हो ?  

(b) Explain the working principle of linear electromagnetic generator.  

   

 एउटा linear electromagnetic generator को काय िस ा तको बणन गनहुोस ।  

   

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

2+4 

 Wind farms
 

 

 समु ी उजाका कारह  के के हन् ? Wind farms को तुलनामा Ocean current मा िकन धरे 
शि  उ प न गन मता ह छ ?

 

   

6.   State the principle for generation of mechanical energy from wind energy. 6 

   

 Wind energy दिेख mechanical energy उ प न गन िस ा त बताउनहुोस ।  

   

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

6 

 Hydro-electric dams
 

 

 Hydroelectric dam दिेख िब तुको उ प न गन िस ा त अिन तरीकाको वणन गनहुोस ।  

   

 GROUP-C /  / समूह-ग  

 Answer any two questions from the following 12×2 = 24 

   

 तलका कुनै दईु ह को उ र ले नहुोस  

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

4+2+6 

 Sun tracking system
 

 

 Sun tracking णाली कसरी काय गछ ? Sun tracking solar panel को उ े य के छ ? 
यसको फाइदा अिन नो सानी बताउनहुोस ।
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9.  (a) Discuss the mathematical formulation of piezoelectricity. Write different types 
of piezoelectric materials with their applications. 

(6+4)+2 

 Piezoelectricity Piezoelectric
 

 

 Piezoelectricity को mathematical formulation को वणन गनहुोस । ितनीह को योग 
बताउद ैिविभ न कारका piezoelectric पदाथह  बताउनहुोस ।

 

(b) Can piezoelectricity be stored?  

 Piezoelectricity   

 Piezoelectricity के संचय गन सिक छ ?  

   

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

3+9 

 Wind turbine
 

 

 Wind turbine मा grid connection के हो ? उिचत रखेािच  सिहत एउटा grid inter-

connection topology को काय णाली वणन गनहुोस । 
 

   

11.   Write short notes on: 

(a) Solar Cooker 

(b) Tidal energy. 

6+6 

 

(a) Solar Cooker  

(b) Tidal energy  

 

 छोटो िट पणी ले नहुोसः 

(a) सौय Cooker 

(b) Tidal उजा ।  

 

 
——×—— 

 

 


