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UNIVERSITY OF NORTH BENGAL 

B.Sc. Programme 3rd Semester Examination, 2023 

SEC1-P1-PHYSICS 
Time Allotted: 2 Hours Full Marks: 60 

The figures in the margin indicate full marks.

 The question paper contains SEC-1A and SEC-1B. Candidates are 
required to answer any one from the two papers and they  

should mention it clearly on the Answer Book. 

 

 SEC-1A  

 GROUP-A / / समूह-क  

1. Answer any four questions from the following: 

िन निलिखत कुनै चारवटा ह को उ र दउेः 

3×4 = 12 

(a) Sketch a flowchart to find the Fibonacci series upto a given limit.  

 Fibonacci series ‘flowchart’   

 िदइएको सीमास म िफबोनाची ृंखला फेला पान वाह संिच  बनाउ ।  

(b) Write a FORTRAN program to find the product of two nn  matrices using a 
nested DO loop. 

 

 DO loop )( nn  matrix FORTRAN   

 ने टेड डू लुप योग गररे दईु nn  याि सको गूणन प ा लगाउन फो ान ो ाम लेख ।  

(c) Write a Gnuplot command to plot )exp( x  in the range 1x  to 5x .  

 1x 5x )exp( x Gnuplot   

 दायरा 1x  दिेख 5x  मा )exp( x  लट गन Gnuplot आदशे लेख ।  

(d) Write an Algorithm to compute the sum 


100

1

1

x
x . 

 

 



100

1

1

x
x Algorithm  

 

 
योगफल 



100

1

1

x
x  गणना गन  कलन िविध लेख । 

 

(e) Write LaTeX commands to express the following: 
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 LaTeX
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 िन न य  गन लेटे स आदशेह  लेखः 
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(f) Explain the use of the following LINUX commands: mkdir, cd, ls.  

 LINUX mkdir, cd, ls.  

 िन न िलन स आदशेह को योगको या या गरः mkdir, cd, ls.  

   

 GROUP-B / / समूह-ख  

 Answer any four questions from the following 

िन निलिखत कुनै चारवटा ह को उ र देउ 

6×4 = 24 

2.  (a) Explain the use of Logical IF and Block IF statements in FORTRAN with examples. 3 

 FORTRAN Logical IF Block IF   

 फो ानमा Logical IF र Block IF कथनह को य गलाई उदाहरणसिहत या या गर ।  

(b) Write a FORTRAN program to read a 3×3 matrix from an input data file 
‘matrix.dat’ and print its transpose. 

3 

 FORTRAN ‘matrix.dat’ (3×3) matrix
Transpose code-  

 

 इनपटु फाइल ‘matrix.dat’ बाट याि स पढ्न फो ान ो ाम लेख र यसको ा सपोज छाप ।  

   

3.  (a) Describe how arrays can be used in FORTRAN. Give suitable examples. 3 

 FORTRAN arrays   

 फो ानमा एरहे  कसरी योग गन सिक छ वणन गर । उपयु  उदाहरण दउे ।  

(b) How does a DO-END DO loop work in FORTRAN? Give examples. 3 

 FORTRAN DO-END DO loop   

 फो ानमा DO-END DO लूपले कसरी काम गछ ? उदाहरण दउे ।  

   

4.  (a) What are the advantages of using LaTeX over other word processors? 3 

 Word processor LaTeX   

 अ य श द ोसेसरह  मािथ लेटे स योग गन फाइदाह  के हन् ?  

(b) Write down the LaTeX commands to create the following symbols: 
  ,,,,ÅIm,   

3 

 symbol LaTeX 

 ,,,,ÅIm,   

 

 िन न तीकह  सजृना गन लेटे स आदशेह  लेखः 
  ,,,,ÅIm, 
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5.  (a) How can you modify the position of the Legend and its text in Gnuplot? Give 

examples. 
4 

 Gnuplot legend   

 कसरी Gnuplot मा िलजे ड र यसको टे टको थान प रमाजन गन सिक छ ? उदाहरणह  देउ ।  

(b) Write down the commands to plot a figure with lines and with points in Gnuplot. 2 

 Gnuplot line points figure   

 Gnuplot मा रखेाह  र िब दहु  सिहतको िच  लट गन आदशेह  लेख ।  

   

6.  (a) How can you modify the default plot ranges in Gnuplot? 2 

 Gnuplot default range   

 Gnuplot मा पूविनधा रत लट दायराह  कसरी प रमाजन गन सिक छ ?  

(b) How can you increase the size of the points and width of the line in Gnuplot? 2 

 Point- Gnuplot   

 Gnuplot मा िब दहु को आकार र रखेाको चौडाइ कसरी बढाउन सिक छ ?  

(c) Briefly describe the different types of document classes in LaTeX. 2 

 LaTeX document class   

 लेटे समा िविभ न कारका कागजात वगह  संि  पमा वणन गर ।  

   

7.   Write down the LaTeX statements to create the following equation as formatted 
below: 
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6 

 LaTeX
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 GROUP-C / / समूह-ग  

 Answer any two questions from the following 

िन निलिखत कुनै दुईवटा ह को उ र देउ 

12×2 = 24 

8.  (a) Write a FORTRAN program to compute the sum of the following series: 

 
!6!4!2

1
642 xxx

S  upto 10 terms. 

6 

 FORTRAN


!6!4!2

1
642 xxx

S  upto 10 terms 

 

 िन न ृंखलाको योगफल गणना गन फो ान ो ाम लेखः 

 
!6!4!2

1
642 xxx

S  upto 10 terms.

 

(b) Given a function )(xf , write a FORTRAN program to compute the area under 
the curve between ax   and bx  . 

6 

 ax  bx  )(xf

FORTRAN code  

 

 फं शन )(xf  को िनि त ax   र bx   बीचको व  मिुनको े फल गणना गन फो ान ो ाम लेख ।  

   
9.  (a) Write a FORTRAN program that will numerically solve the equation of motion of 

a simple harmonic oscillator and output the position and velocity data to a file. 
Also, write a Gnuplot input file to visualize the position and velocity data. 

6+3 

 ‘Simple harmonic oscillator’ numerically
output FORTRAN gnuplot

visualize  

 

 फो ान ो ाम लेख जसले सं या मक पमा साधारण हाम िनक ओिसलेटरको गितको समीकरण हल 

गदछ र फाइलमा थान र वेग डेटा आउटपटु गछ । थान र वेग डेटा क पना गन Gnuplot इनपटु 

फाइल पिन लेख ।

 

(b) Write an algorithm to find the product of two matrices of sizes )( pm  and 
)( np . 

3 

 )( pm )( np matrix Algorithm   

 आकार )( pm  र )( np  को दईु याि सह को गुणन प ा लगाउन कलन िवधी लेख ।  

   

10.(a) Write a FORTRAN program to find the largest number and its position in an 
array of numbers. 

6 

 Array FORTRAN   

 सं याह को एरमेा सबैभ दा ठूलो सं या र यसको थान प ा लगाउन फो ान ो ाम लेख ।  

(b) Write a FORTRAN program to solve the equation 0652  xx . 6 

 0652  xx FORTRAN   

 समीकरण 0652  xx  समाधान गन फो ान ो ाम लेख ।  
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11.(a) Write a code in GNUPLOT to plot the following functions in a single graph: 
 1)( xf  
 xxg )(  

 )13(
2
1)( 2  xxh  

6 

 GNUPLOT graph plot

 1)( xf  
 xxg )(  

 )13(
2
1)( 2  xxh  

 

 एकल ाफमा िन न फं सनह  लट गन GNUPLOT मा कोड लेखः 

 1)( xf  
 xxg )(  

 )13(
2
1)( 2  xxh  

 

(b) Write the output of the following LaTeX code: 6 

 LaTeX code output   

 िन न लेटे स कोडको आउटपटु लेखः  

  \begin{table}[h] 
 \label {position–mass} 
 \caption{table displaying position and mass} 
 \begin{center} 
 \begin{tabular}{1111} 
 \hline  \hline 
 x (cm) & y (cm) & z (cm) & m (gm) \\ 
 \hline 
 0.257 & –0.363 & 0.000 & 14.0067  \\ 
 0.257 & 0.727 & 0.000 & 1.00784  \\ 
 0.771 & –0.727 & 0.890 & 1.00784  \\ 
 0.771 & –0.727 & –0.890 & 1.00784  \\ 
 \hline 
 \end{tabular} 
 \end{center} 
 \end{table} 

 

   

 SEC-1B 
ELECTRICAL CIRCUITS AND NETWORK SKILLS 

 

 GROUP-A / / समूह-क  

1. Answer any four questions from the following: 

िन निलिखत कुनै चारवटा ह को उ र दउेः 

3×4 = 12 

 (a) What are the different types of transformer losses?  
   
 ा सफमर लसेसको िविभ न कार के हन्?  

(b) State Ohm’s Law and give one example each of electrical components which 
obey and disobey Ohm’s law. 
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 ओमको िनयमलाई या या गर र ओमको िनयमको पालन गन र अव ा गन येक िव तुीय घटकह को 
एउटा उदाहरण लेख ।

 

(c) Distinguish between analog and digital multimeters.  

   

 रखेीय र अकं य बहमापीह  माझ भेद गर ।  

(d) What is a shunt? What is the purpose of using it in the electrical circuit?  

   

 शंट भनेको के हो ? यसलाई िव तु प रपथमा योग गनकुो उद् दे य के हो ?  

(e) What do you mean by ‘Form factor’ and ‘Peak factor’ of an AC waveform?  

 ‘Form factor’ ‘Peak factor’   

 AC तरगं पको ‘Form factor’ र ‘Peak factor’ भनेको के हो ?  

(f) Draw the electrical circuit symbols of: (i) three phase motor, (ii) circuit breaker, 
(iii) Ohm-meter. 

 

 (i)  (ii) 
 (iii)  

 

 िन निलिखत िव तुीय प रपथह को तीक कोरः (i) तीन चरण मोटर, (ii) प रपथ िवयोजक,  
(iii) ओम मीटर । 

 

   

 GROUP-B / / समूह-ख  

 Answer any four questions from the following 

िन निलिखत कुनै चारवटा ह को उ र देउ 

6×4 = 24 

2.   Describe the construction and working of an AC generator. 6 

   

 AC जिन को िनमाण र कामको वगन गर ।  

   

3.  (a) Write short notes on star and delta connection. 3 

   

 टार र डे टा जडानमा छोटो िट पणीह  लेख ।  

(b) Discuss about phase reversal and surge protection. 3 

 ‘Phase reversal’ ‘Surge protection’   

 फेज रभसल र सज ोटे शन बार ेछलफल गर ।  

   

4.  (a) Draw a neat diagram of a bridge rectifier and discuss its operation. 4 

   

 ि ज रिे टफायरको सफा रखेािच  कोर र यसको स चालन बारमेा छलफल गर ।  

(b) What are its advantages and disadvantages over a full-wave rectifier? 2 

   

 पूण तरगं रिे टफायरमािथ यसको फाइदा र हािन के छन् ?  
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5. Discuss how can you convert a galvanometer to a voltmeter and an ammeter. 3+3 

 

 

 

 गै वनोिमटरलाई भो टिमटर र एमिमटरमा कसरी पा तरण गन सिक छ भनेर छलफल गर ।  

   

6.  (a) Show that in AC circuits, 

 real power = apparent power × power factor. 

4 

 AC

= ×  

 

 AC प रपथमा 
 वा तिवक शि  = य  शि  × शि  गुणांक ह छ भनेर दखेाउ ।

 

(b) Discuss about power component of current and wattless component of current. 2 

   

 िव तु वाहको पावर क पोने ट र िव तु वाहको वाटलेस क पोने ट बारमेा चचा गर ।  

   

7. What is conduit wiring system? Discuss its advantages and disadvantages. 2+4 

 ‘Conduit wiring system’   

 क डयटु वाय रङ णाली भनेको के हो ? यसका फाइदा र वेफाइदाह  बार ेचचा गर ।  

   

 GROUP-C / / समूह-ग  

 Answer any two questions from the following 

 
िन निलिखत कुनै दुईवटा ह को उ र देउ 

12×2 = 24 

8.  (a) Draw a circuit diagram and waveform of a half-wave rectifier and find its 
efficiency and ripple factor. 

4+5 

 ripple 
factor-  

 

 अध तरगं रिे टफायरको प रपथ रखेािच  र वेभफाम बनाउ अिन यसको द ता र तरगं कारक खोज ।  

(b) In a half-wave rectifier, prove that the efficiency of rectification is about 20.3% 
when the rectifier delivers a maximum DC power to the load. 

3 

 DC
20.3%  

 

 अध तरगं रिे टफायरमा रिे टफायरले लोडमा अिधकतम DC शि  दान गदा द ता लगभग 20.3% 

ह छ भनेर मािणत गर ।
 

   

9.  (a) Find expressions for (i) Resonant frequency, (ii) Quality factor and (iii) Impedance 
of a parallel LCR circuit. 

6 

 LCR (i) (ii) Quality factor (iii) Impedance
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 (i) अननुाद आविृ , (ii) गुण तर कारक र (iii) समाना तर LCR प रपथको ितबाधाका लािग 

समीकरणह  खोज ।
 

(b) Why a parallel LCR circuit is called a rejector circuit? 2 

 LCR   

 समाना तर LCR प रपथलाई रजे टर प रपथ िकन भिन छ ?  

(c) A coil of inductance 0.7 H and resistance R = 50 is connected to 220 V, 50 Hz 
AC supply. Find the wattless and power components of current. 

4 

 0.7 H 50 220 V, 50 Hz AC
 

 

 ेरक व 0.7 H र ितरोध R = 50 को एक कु डल 220 V, 50 Hz AC आपूितमा जोिडएको छन् । 
िव तु वाहको वाटलेस र पावर क पोने ट खोज ।

 

   

10.(a) Describe about core type and shell type transformer. 6 

 ‘Core type’ ‘Shell type’   

 कोर कार र शेल कार ा सफमर बार ेवणन गर ।  

(b) Why transformer rating is in KVA? 2 

 rating, KVA   

 ा सफमर रिेटङ KVA मा िकन ह छ ?  

(c) Establish the condition for maximum efficiency of a transformer. 4 

   

 ा सफमरको अिधकतम द ताको लािग अव था थापना गर ।  

   

11.(a) Define time constant of an RC circuit. Find out the time constant and charge 
stored at 005.0t sec for a series RC circuit with R = 1 k, C = 0.1 F 
connected across 10 V source. 

2+4 

 RC RC R = 1 k, 
C = 0.1 F, 005.0t
10 V  

 

 RC प रपथको समय ि थरता प रभािषत गर । 10 V ोतमा जोिडएको R = 1 k, C = 0.1 F 

भएको ृंखला RC प रपथको लािग 005.0t s मा भ डारण ग रएको चाज र समय ि थरता खोज ।
 

(b) List and explain the essential qualities of a protective relay. 6 

 ‘protective relay’   

 ोटे टीभ रलेको आव यक गुणह को सूची र या या गर ।  

 
——×—— 

 

 


