
UG/CBCS/B.Sc./Programme/5th Sem./Physics/PHYSPSEC3/2023 

5123 1  Turn Over 

 
UNIVERSITY OF NORTH BENGAL 

B.Sc. Programme 5th Semester Examination, 2023 

SEC2-P1-PHYSICS 

Time Allotted: 2 Hours Full Marks: 60 

The figures in the margin indicate full marks.

 The question paper contains SEC1A and SEC1B. 
The candidates are required to answer any one from two courses.  

Candidates should mention it clearly on the Answer Book. 

 

 SEC1A 

COMPUTATIONAL PHYSICS 

 

 GROUP-A / / समूह - क  

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

   

 िनÌनिलिखत कुनै चारवटा ÿĳहłको उ°र दउेः  

 (a) Write three advantages of Linux.   

 Linux)-   

 िलन³सको तीनवटा फाईदाहł लेख ।  

(b) What is a flowchart? Why is it useful?  

   

 ÿवाह संिचý भनेको के हो ? यो िकन उपयोगी छ ?  

(c) Discuss three rules of defining a correct FORTRAN variable.  

 FORTRAN variable)   

 सही फोůाªन वेरीअबल पåरभािषत गन¥ तीनवटा िनयमहł छलफल गर ।  

(d) What are FUNCTION and SUBROUTINE in FORTRAN? Explain with proper 
example. 

 

 FORTRAN- FUNCTION SUBROUTINE   

 फोůाªनमा FUNCTION र SUBROUTINE भनेको के हो ? उिचत उदाहरण सिहत Óया´या गर ।  

(e) What is the “Preamble” in LaTeX file?  

 LaTeX “Preamble”   

 लेटे³स फाईलमा “Preamble” भनेको के हो ?  
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(f) Explain the use of the following LINUX commands: mkdiv, cd, ls.  

 LINUX mkdiv, cd, ls.  

 िनÌन िलन³स आदशेहłको ÿयोगको Óया´या गरः mkdiv, cd, ls.  

   

 GROUP-B / / समूह - ख  

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

   

 िनÌनिलिखत कुनै चारवटा ÿĳहłको उ°र देउ  

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

4 

 FORTRAN- Logical IF Block IF   

 फोůाªनमा Logical IF र Block IF कथनहłको ÿयोगलाई उदाहरणसिहत Óया´या गर ।  

(b) How data can be read from a file in FORTRAN programming? 2 

 FORTRAN   

 फोůाªनमा फाइलबाट डेटा कसरी पढ्न सिकÆछ ?  

   

3.   Write a FORTRAN program to find in: 

FORTRAN

िनÌन प°ा लगाउन फोůाªन ÿोúाम लेखः 

6 

(a) The smallest number from a given set of data.  

   

 िदइएको डेटा सटेबाट सबैभÆदा सानो सं´या ।  

(b) A set of prime numbers.  

   

 अिवभाºय सं´याहłको सेट ।  

   

4.  (a) Describe the SELECT CASE statement in FORTRAN. 2 

 FORTRAN SELECT CASE   

 फोůाªनमा SELECT CASE कथन वणªन गर ।  

(b) Given a positive integer ‘n’, write an algorithm to find sum of the series 
22222 ...4321 n . 

4 

 ‘n’ 22222 ...4321 n  
 

 

 ®ृंखला 22222 ...4321 n  को योगफल प°ा लगाउन कलनिबधी लेख । यहा ँ ‘n’ 

सकाराÂमक पूणा«क हो ।  
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5.   Sketch a flowchart to calculate the product of a mn  and nm  matrix and then 
calculate trace of the resulting matrix. 

6 

 mn  nm  
 

 

 )( mn  र )( nm  Ìयािů³सहłको गणुन गणना गनª ÿवाह संिचý को Öकेच र Âयसपिह नितजा 
Ìयािþ³सको ůेस गणना गर । 

 

   

6.  (a) Describe how arrays can be used in FORTRAN, with example. 2 

 FORTRAN   

 फोůाªनमा एरहेł कसरी ÿयोग गनª सिकÆछ उदाहरणहł सिहत वणªन गर ।  

(b) Using a subroutine, calculate the sum of the following series up to 10n . 

    





0 !n

nx

n
xe  

Use this subroutine to calculate 
2

sinh
xx eex

  for 1x  to +1 in increment 

of 0.1. 

4 

 SUBROUTINE 10n  

    





0 !n

nx

n
xe

SUBROUTINE 1x  +1 0.1 

2
sinh

xx eex
  

 

 सबłिटन ÿयोग गरेर, 10n  सÌम िनÌन ®ृंखलाको योगफल गणना गर ।  

   





0 !n

nx

n
xe  

0.1 को वृिĦमा 1x  दåेरव +1 को लािग 
2

sinh
xx eex

  गणना गनª यो सबłिटन ÿयोग गर । 

 

   

7. A cannon shell is fired with an initial speed 0V  and angle   relative to horizon. 

Write down a code to plot the data in GNU plot to visualize the trajectory of the 
shell. 

6 

 0V 
GNU Plot  

 

 एक ³यानन खोललाई ÿारिÌभक गित  0V  को साथ ि±ितजको साप±े कोण   मा फायर गåरएको 
छ । GNU plot मा डेटा Èलट गनªको लािग खोलको ÿ±ेपण कÐपना गनª कोड लेख । 
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 GROUP-C /  / समूह - ग  

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

   

 िनÌनिलिखत कुनै दुईवटा ÿĳहłको उ°र देउ  

8.  (a) Suppose A


and B


are two vectors in 3-dimensions with components (1, 2, 3) and 
(1, 0, 1) respectively. Write a FORTRAN program to calculate BA


. .  

3 

 A
  B

  (1, 2, 3) (1, 0, 1). BA


.  

FORTRAN  

 

 मानŏ A


 र B


 øमशः (1, 2, 3) र (1, 0, 1) कÌपोनेÆटहł भएका तीन आयामहłमा दईु सिदशहł 
हòन् । BA


.  गणना गनª फोůाªन ÿोúाम लेख । 

 

(b) A stone is thrown upward with an initial velocity 50 m/s. Write a FORTRAN 
program to estimate the time (T) required to reach the maximum height. 
Sub-divide T into 100 equal intervals, compute the distance travelled at each time 
step and save the data into a file named as data.txt. Use GNUPLOT to import the 
data from the above text file to visualize the variation of position of the stone 
with time and save the plot as an EPS file. 

5+4 

 50 m/s (T)
FORTRAN T 100

‘data.txt’ (Save)
(text)

GNUPLOT EPS

 

 एउटा टुङ्गालाई ÿारिÌभक वेग 50 m/s को साथ मािथ Éयािँकएको छ । अिधकतम उचाइमा पµुन 
आवÔयक समय (T) अनमुान गनª फोůाªन ÿोúाम लेख । T लाई 100 बराबर अÆतरालहłमा िबभाजन 
गर, ÿÂयेक चरणमा याýा गåरएको दूरी गणना गर, र डेटालाई ‘data.txt’ नामक फाइलमा सेभ गर । 
मािथको टे³Öट फाइल बाट डेटा आयात गन¥  GNUPLOT ÿयोग गर, समयको साथ टुङ्गाको 
Öथानको िविवधता कÐपना गर र Èलटलाई EPS फाइलको łपमा सेभ गर ।    

 

  
9.  (a) Write a program in GNUPLOT to plot the following functions in a single graph. 

GNUPLOT

एकल úाफमा िनÌन ÿकायªहł Èलट गनª GNUPLOT मा एउटा ÿोúाम लेख ।
 1)( xf  
 1)( xg  

 )13(
2
1)( 2  xxh  

6 

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

िनÌन लेटे³स कोडको आउटपटु लेखः 

6 

  \begin{table}[h] 

 \label{position-mass} 

 \caption{Table displaying position and mass} 
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 \begin{center} 

 \begin{tabular}{ l l l l } 

 \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}

   
10.(a) Given a function )(xf , write a FORTRAN program to compute the area under 

the curve between 1Lx   and 2Lx   . 

6 

 )(xf , 1Lx   2Lx 
FORTRAN  

 

 1Lx   र 2Lx   बीचको वø अÆतगªत ±ेý गणना गनª फोůाªन ÿोúाम लेख । एउटा ÿकायª िदइएको छ ।  

(b) Create a data file for GNUPLOT for the following data set. 

GNUPLOT

िनÌन डेटा सेटको लािग GNUPLOT मा डेटा फाइल सजृना गर । 

X Y 

1 1 

2 4 

3 9 

4 16 

5 25 
 

6 

   
11.(a) Write down the algorithm and flowchart to obtain the mean and the standard 

deviation of marks obtained by the students of a particular class. 
6 

 Standard deviation)
 

 

 एक िवशेष क±ाका िवīाथê हłले ÿाĮ गरकेा अकंहłको औसत र मानक िवचलन ÿाĮ गनª कलन 
िवधी र ÿवाह संिचý लेख । 

 

(b) A particle at rest starts moving with acceleration ‘a’. The distance travelled by the 

particle at time ‘t’ is given by 2
2
1 atS  . The velocity is given by atv  . Write a 

FORTRAN program to read ‘a’ and ‘t’ and print t, a, v and s. 

3 

 ‘a’ ‘t’
2

2
1 atS  atv  . ‘a’ ‘t’ t, a, v s

FORTRAN  
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 िव®ाम मा भएको कणले Âवरण ‘a’ संग चलब थाÐछ । समय ‘t’ मा कणले याýा गरकेो दरूी 
2

2
1 atS   Ĭारा िदइएको छ । वेग atv   Ĭारा िदइएको छ । ‘a’ र ‘t’ पढ़न अिन t, a, v र s  

छाÈनको लािग फोůाªन ÿोúाम लेख । 

 

(c) Write the LaTeX statement to create the following numbered list: 

LaTeX

िनÌन अिंकत सूचीहł सजृना गनª लेटे³स कथन लेखः 

(i) Fruits 
 (A) Orange 
 (B) Apple 
 (C) Mango 

(ii) Vegetables 
 (A) Potato 
 (B) Ginger 
 (C) Cabbage. 

3 

   

 SEC1B 

ELECTRICAL CIRCUITS AND NETWORK SKILLS 

 

 GROUP-A / / समूह - क  

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

   

 िनÌनिलिखत कुनै चारवटा ÿĳहłको उ°र दउेः  

(a) How galvanometer can be converted into ammeter and voltmeter?  

   

 गÐैवेनोमीटरलाई एमीटर र भोÐटमीटरमा कसरी łपाÆतरण गनª सिकÆछ ?  

(b) Can a transformer work on DC? Justify.  

   

 के पåरवतªकल े(transformer) DC मा काम गनª स³छ ? औिचÂय गर ।  

(c) How does a circuit breaker differ from a Switch?  

   

 पåरपथ िवयोजक कसरी िÖवच भÆदा फरक छ ?  

(d) In the circuit below, find the value of supply voltage V so that 20  resistor can 
dissipate 180W. 

V- 20 180W
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तलको पåरपथमा आपूितª वौÐटेज V को मान प°ा लगाउ तािक 20  ÿितरोधक 180W िवघटन गनª 
स³छ । 

 

 

 

(e) Draw the electrical circuit symbols of  

(i) Three phase motor (ii) Circuit breaker, (iii) Ohm-meter. 

 

 (i) (ii) 
(iii)  

 

 िनÌनिलिखत िवīतुीय पåरपथ ÿतीकहł कोरः (i) तीन चरण मोटर, (ii) पåरपथ िवयोजक, 
(iii) ओम-मापी । 

 

(f) A series circuit has a coil of inductance 0.25H, a μF100  capacitor and a 50  
resistor. For what frequency of the applied alternating emf the circuit will behave 
as non-inductive resistance? 

 

 0.25H μF100 50

 

 

 ®ृंखला पåरपथमा ÿेरकÂव 0.25H, μF100  सधंाåरý र 50  ÿितरोधकको कुÁडल छ । 
लागू गåरएको वैकिÐपक emf को कित आविृत को लािग पåरपथले अÿेरक ÿितरोधको łपमा Óयवहार 
गन¥छ ? 

 

   

 GROUP-B / / समूह - ख  

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

   

 िनÌनिलिखत कुनै चारवटा ÿĳहłको उ°र देउ  

2.   Describe the construction and working of DC generator. 6 

   

 DC जिनýको िनमाªण र कामको वणªन गर ।  

   

3.  Explain how a rotating magnetic field is produced in the case of a 3-phase 
induction motor.  

6 

 3   

 तीन चरण ÿेरण मोटरको अवÖथामा कसरी धÌुने चÌुबकìय ±ेý उÂपादन हòÆछ भनेर Óया´या गर ।  

   

4.   What do you mean by a surge protector? Explain briefly its functioning. 2+4 

   

 सजª र±क भनेको के हो ? छोटकरीमा यसको कायª पĦित Óया´या गर ।  

   

5 

10 
25 15 

20 V 
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5. Find the efficiency and ripple factor of a half wave rectifier with proper diagram. 6 

   

 उिचत रखेािचýको साथ अधª तरंग रिे³टफायरको द±ता र तरगं कारक प°ा लगाउ ।  

   

6.   For an alternating current wtii sin0 , deduce rms and average values of the 

current. Which one does an AC ammeter measure? 

5+1 

 wtii sin0  rms AC

 

 

 wtii sin0  वैकिÐपक िवīतु ÿवाहको लािग rms र िवīतु ÿवाहको औसत मानहł िनकाल । AC 
एिमटरले यी मÅये कुब मापन गछª  ? 

 

   

7. Briefly discuss the method of soldering of electrical circuits. What are the 
advantages and disadvantages of soldering over crimping? 

3+3 

 

 

 

 िवīतुीय पåरपथको झलाई िविधबार े छोटकरीमा चचाª गर । तरगंण मािथ झलाईका फाइदाहł र 
हािनहł के के छन् ? 

 

   

 GROUP-C / / समूह - ग  

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

   

 िनÌनिलिखत कुनै दुईवटा ÿĳहłको उ°र देउ  

8.  (a) What is grounding and isolation? What are the differences between earthing and 
grounding? Why grounding is needed? 

2+3+2 

 

 

 

 úाउंिडगं र आइसोलेशन भनकेो के हो ? भयुोजक र úाउिंडंगमा के िभÆनता छ ? úाउंिडंग िकन 
आवÔयक छ ? 

 

  (b) What is the equivalent resistance of the circuit, shown below, between the points 
A and B. 

A B

A र B िबÆदहुł बीच तल दखेाइएको पåरपथ समतÐुय ÿितरोध के हो ? 

 

 

 

 
 

5 

  

6Ω 
A 

B 
2Ω 

4Ω 

8Ω 
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9.  (a) Find out the relation between the phase voltage and line voltage in a star 
connected 3 phase network using the phasor diagram. 

6 

 

 

 

 फेजर रखेािचý ÿयोग गरी Öटार जडान गåरएको 3 चरण नेटवकª मा चरण वोÐटेज र रखेीय वोÐटेज 
िबचको सÌबÆध खोज । 

 

(b) For the given ladder network, find Ix, Iy, Iz and current in the load resistance RL. 

Ix, Iy, Iz LR

िदइएको लैडर नेट्वकª को लािग लोड ÿितरोध LR मा Ix, Iy, Iz  िवīतु ÿवाह खोज । 

 

 

 

 

4 

(c) What do mean by blueprints? 2 

   

 ÊलुिÿÆट भनेको के हो ?  

   
10.(a) Describe with a neatly labelled circuit diagram the principle of action of a 

transformer. 
5 

   

 सफा łपमा लेवल गåरएको पåरपथ रखेािचýको साथ पåरवतªक (transformer) को कायª िसĦाÆत 
वणªन गर । 

 

(b) Enumerate different types of losses in a practical transformer. How are these 
losses can be reduced? 

2+3 

 losses)
 

 

 Óयावहाåरक पåरवतªकमा हòने िविभÆन ÿकारका घाटाहŁ गणना गर । यी घाटाहł कसरी कम गनª 
सिकÆछ ? 

 

(c) A 25 KVA single phase transformer has 250 turns on the primary and 40 turns on 
the secondary wiring. The primary is connected to 1500 volts, 50 Hz mains. 
Calculate primary and secondary currents on full load.  

2 

 25 KVA 250 40
1500 volts, 50 Hz

 

 

 25 KVA एकल चरण पåरवतªकमा ÿाथिमकमा 250 घुमाव र माÅयिमक वायåरगंमा 40 घुमाव छन् । 
ÿाथिमक 1500 भोÐट, 50 Hz को ®ोतसंग जडान गåरएको छ । पणुª लोडमा ÿाथिमक र माÅयिमक 
िवīतु धाराहł गणना गर । 

 

VS 

Iz Ix Iy 

R R 2 R 

2 R 2 R 
RL = 2 R 
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11.(a) State the conditions when a parallel RLC circuit is under-damped, over damped 

and critically damped. 
2+2+2 

 RLC (i) (ii) (iii) 
 

 

 समानाÆतर RLC पåरपथ over damped, under damped र critically damped भएको 
अवÖथाहł Óया´या गर । 

 

(b) Define Q-factor of a parallel LCR circuit. What does it signify? 2+1 

 LCR Q   

 समानाÆतर LCR पåरपथको Q कारक पåरभािषत गर । यसले के बझुाउछँ ?  

(c) Why parallel resonant circuit is called the rejector circuit?   2 

 rejector   

 समानाÆतर अननुादी पåरपथलाई अÖवीकृत पåरपथ िकन भिनÆछ ?  

(d) What is the time constant of a L-R circuit? 1 

 L-R   

 L-R पåरपथको समय िÖथरता भनेको के हो ?  

 
——×—— 

 

 


