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UNIVERSITY OF NORTH BENGAL 

B.Sc. Programme 4th Semester Examination, 2023  

DSC1/2/3-P4-PHYSICS 
Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks.

 GROUP-A /  / समूह-क  

1. Answer any five questions from the following: 1×5 = 5 

   

 तलका कुनै पाचँवटा ÿĳको उ°र दऊेः  

(a) State Huygen’s principle of wave propagation.   

   

 हाइगेÆसको तरगं ÿसारको िसĦाÆत Óया´या गर ।  

(b) What do you mean by beats?  

 ‘Beats’   

 िम®ज आवृि° भनेको के हो ?  

(c) Why is diffraction phenomenon of light difficult to observe?  

   

 िकन ÿकाशको िववतªन घटना अवलोकन गनª गाĆो हòÆछ ?  

(d) Light waves can be polarised, but sound wave cannot. Why?  

 —   

 ÿकाश तरंगहł ňवुीकरण गनª सिकÆछ, तर Åविन तरगंहł स³दनैन् । िकन ?  

(e) What is a plane diffraction grating?  

   

 Èलेन िडĀे³शन úेिटंग भनेको के हो ?  

(f) What would happen in Newton’s ring experiment when air in inter-space is 
replaced by transparent liquid? 

 

 

 

 

 इंटरÖपसेमा हावालाई पारदशê तरल पदाथªले ÿितÖथापन गदाª Æयूटनको åरगं ÿयोगमा के हòÆछ ?  

(g) What do you mean by Reynolds number?  

   

 रनेोÐडस नÌबर भÆनाले के बिुझÆछ ?  

(h) The equation of a S.H.M is 0123  xf  (where x  displacement, f  acceleration). 
Find its Time-Period.  
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 0123  xf  x f

 

 

 SHM को समीकरण 0123  xf  हो (जहा ँ x  displacement, f  acceleration), यसको 
समय अविध प°ा लगाउ ।

 

   

 GROUP-B /  / समूह-ख  

 Answer any three questions from the following 5×3 = 15 

   

 तलका कुनै तीनवटा ÿĳको उ°र दऊे  

2.   Two simple harmonic vibrations of different amplitudes acting at right angles to 
each other with the time periods in the ratio 1:2. The phase difference between the 

two vibrations is 
2
 . Show that the resultant curve is a parabola. How would be 

the resultant curve if the phase difference between the motions was zero? 

4+1 

 1:2

2


 

 

 1:2 को अनपुातमा समय अविधको साथ एक अकाªको समकोणमा कायª गन¥ िविभÆन आयामहłका दईु 

साधारण हामōिनक कÌपनहł छन् । दईु कÌपनहł बीचको चरण िभÆनता 
2
  छ । दखेाउनहुोस िकं 

पåरणामÖवłप वø एक Èयाराबोला हòÆछ । यिद चरण िभÆनता शूÆय भयो भने पåरणामाÂमक वø कÖतो 
हòनेछ ? 

 

   

3.  (a) How does surface tension of a liquid vary with temperature? 2 

   

 तापøम अनसुार तरल पदाथªको सतही तनाव कसरी łपाÆतर हòÆछ ?  

(b) How much energy is required to break a mercury drop of 1 mm radius into 8 small 
drops of equal size? Given the surface tension of mercury is 0.465 J m–2. 

3 

 1 mm
0.465 J/m2  

 

 1 mm िýºयाको पाराको थोपालाई बराबर आकारको 8 साना थोपाहłमा तोडन कित ऊजाª चािहÆछ ? 
पाराको सतही तनाव 0.465 Jm–2 हो । 

 

   

4.  (a) What do you mean by resolving power of any optical instrument? 2 

   

 कुनै पिन अिÈटकल इÆÖůमÆेटको åरजोलिभङ पावर भÆनाले के बिुझÆछ ?  

(b) State and explain Brewster’s law. What is the refractive index of glass if the light 
of wavelength 546 nm is plane polarized when reflected at an angle of 60°? 

2+1 

 546 nm 60°
 

 

 āेÖटरको िनयम Óया´या गर । तरगंद¶ैयª 546 nm को एक Èलेन ňवुीकृत ÿकाश 60° को कोणमा 
िगलासबाट परावितªत हòÆछ । िगलासको अपवतªक सूचकांक प°ा लगाउ ।
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5.   What do you mean by phase reversal zone plate? How does a zone plate differ 
from a convex lens? 

3+2 

 ‘Phase reversal’
 

 

 फेज åरभसªल जोन Èलेट भÆनाले के बिुझÆछ ? एक जोन Èलेट कÆभ³ेस लेÆसबाट कसरी फरक हòÆछ ?  

   

6.  (a) In a Lloyd’s mirror experiment, calculate the ratio of the intensities at the 
interference maxima and minima if the mirror reflects only 75% of the light 
incident upon it. 

2 

 75%
(maxima) (minima)  

 

 िलयोडको िमरर ÿयोगमा, यिद िमररले ईिÆसडÆेट ÿकाशको 75% माý ÿितिबिÌबत गछª  भने 
इÆटरफेरÆस Ìयाि³समा र िमिनमामा तीĄताको अनपुात गणना गर ।

 

(b) In a Fresnel’s biprism experiment the base angle of the prism is 3° and the 
refractive index of glass is 1.5. Interference fringes are formed with a source of 
wavelength 600 nm located 10 cm from biprism. If the screen is placed at a 
distance of 1 m from the source find the maximum number of fringes that can be 
observed. 

3 

 3° 1.5
10 cm 600 nm

1 m  

 

 ĀेÖनेलको Êयाइिÿºम ÿयोगमा, िÿºमको आधार कोण 3° र काचँको अपवतªक सूचकांक 1.5 छ । 
Êयाइिÿºमबाट 10 cm मा अविÖथत 600 nm तरगंद¶ैयªको ąोतले इÆटरफेरÆस िĀÆजहł बनाउछँ । 
यिद िÖøन ąोतबाट 1 m को दूरीमा रािखएको छ भने अवलोकन गनª सिकने िĀÆजहłको अिधकतम 
सं́ या प°ा लगाउ ।

 

   

 GROUP-C /  / समूह-ग  

 Answer any two questions from the following 10×2 = 20 

   

 तलका कुनै दईुवटा ÿĳको उ°र दऊे  

7.  (a) Distinguish between a single-slit and a double-slit diffraction pattern. Obtain the 
intensity expression for Fraunhofer diffraction pattern of a double slit. 

2+4 

 (single-slit) (double-slit)
Fraunhofer  

 

 एकल-िÖलट र डबल िÖलट िववतªन ढाचँाको बीचमा भेद गर । डबल िÖलटको ĀाÆहोफर िववतªन 
ढाचँाको लािग तीĄता समीकरण ÿाĮ गर ।

 

(b) How many orders would be visible, if the wavelength of incident light is 589 nm 
and the number of lines in the grating is 104 per mm? 

4 

 589 nm 104
 

 

 इिÆसडÆेट ÿकाशको तरगंद¶ैयª 589 nm र úेिटǂा  रखेाहłको सं́ या 104 ÿित mm छ भने कितवटा 
अडªरहł दिेखनछेन् ? 
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8.  (a) What do you mean by surface tension? Establish a relation between surface 
tension and surface energy. 

2+2 

   

 सतह तनाव भनेको के हो ? सतह तनाव र सतह ऊजाª बीच सÌबÆध Öथािपत गर ।  

(b) Derive Poiseuille’s formula for the volume of a liquid flowing per second through 
a pipe under streamline flow. 

4 

   

 सÓुयविÖथत ÿवाह अÆतगªत पाइप माफª त ÿित सेकेÆड ÿवािहत तरल पदाथªको भोÐयुमको लािग 
Poiseuille को सूý िनकाÐनहुोस् ।

 

(c) What is the basic difference between terminal velocity and critical velocity? 2 

   

 टिमªनल वेग र िøिटकल वेग बीचको आधारभूत िभÆनता के हो ?  

   

9.  (a) What is the working principle of Michelson interferometer? What are the 
applications of Michelson interferometer? 

2+2 

 Michelson Interferometer Michelson Interferometer
 

 

 माइकलसन इÆटरफेरोिमटर को कायª िसĦाÆत के हो ? यसको अनÿुयोगहł के के हòन् ?  

(b) How does interference take place in thin film? 2 

   

 पातलो िफÐममा इÆटरफेरÆस कसरी हòÆछ ?  

(c) In Young’s experiment, the slit separation is 1.2 mm and the fringe width is 
0.5 mm on a screen 1 m away from the slit. Calculate the wavelength of light. 

4 

 1.2 mm 0.5 mm
1 m  

 

 यंगको ÿयोगमा, िÖलट सेपरसेन 1.2 mm छ र िÖलटबाट 1 m टाढाको िÖøनमा िĀÆजको चौडाइ 
0.5 mm छ । ÿकाश को तरगंद¶ैयª प°ा लगाउ ।

 

   

10.(a) What do you mean by reverberation time? What are the conditions to be satisfied 
for an acoustically accepted auditorium? 

2+3 

   

 पनुराविृ° समय भनेको के हो ? Åविनक łपमा Öवीकृत सभागारको लािग सÆतुĶ हòन के सतªहł छन् ?  

(b) Develop the Fourier series expansion for the Saw-tooth wave: 4 

 ‘Saw-tooth’   

 आरा-दातँ तरगंको लािग फोåरयर ®ृंखला िवÖतारको िवकाश गरः  

  LxLLxxf  ,)(   

(c) State Sabine’s formula. 1 

   

 सिबनको सूý Óया´या गर ।  

 ——×——  
 


