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RAN-2503000505041001
B. Sc. (NCF-NEP) (Sem. - V) Examination October - 2025

Physics - Minor - 1 (Paper - PH-MN-501) Optics and Electronics

Time: 2 Hour ] [ Total Marks: 25

k|Q“p : / Instructions

(1)  D‘fp¡¼s v$ip®h¡g rhNsp¡ DÑfhlu ‘f Ahíe gMhu.
  Fill up strictly the above details on your answer book.

(2)  b^p S> âñp¡ afrS>eps R>¡.
  All are compulsory.

(3)  âñ‘Ódp„ D‘ep¡Ndp„ guO¡gu k„opAp¡ s¡“p âQprgs A’®dp„ R>¡.
  Symbols used in the paper have their usual meaning.

(4)  “p¡“ âp¡N°pd¡bg kpe„qV$qaL$ L¡$ë¼eyg¡V$f“p¡ D‘ep¡N L$fu iL$p¡ R>p¡.
  Non-programmable scientific calculator can be used.

(5)  S>ê$f S>Zpe Ðep„ õhÃR> ApL©$rs v$p¡fp¡.
  Draw neat and clean diagram where ever necessary.

(6)  S>dZu bpSy>“p A„L$ âñ“p ‘yfp NyZ v$ip®h¡ R>¡.
  Mark of each question is indicated on the right side.

Seat No.:

Student’s Signature

â. 1.  “uQ¡“p âñp¡“p V|„$L$dp„ S>hpb gMp¡ (Nd¡ s¡ ‘p„Q) (05)
 1. kpdpÞe fus¡ “p¡“-gp¡L$gpBT¹X$ ìersL$fZ ‘¡V$“®dp„ L$ep âL$pf“u igpL$pAp¡ Å¡hp dm¡ R>¡?
 2. kyk„bÝ^ âL$piL¡$ÞÖp¡ A¡V$g¡ iy„?
 3. ä¡“g“p¡ bperâTd A¡V$g¡ iy„?
 4. b¡ dy¿e âL$pf“p V²$p[ÞTõV$f“p “pd gMp¡.
 5. V²$p[ÞTõV$f“p L$ep V$rd®“gdp„ kp¥’u h^y X$p¡t‘N lp¡e R>¡?
 6. V²$p[ÞTõV$fdp„ b¡T“y„ L$pe® iy„ R>¡?

â. 2.  L$p¡B‘Z A¡L$ âñ“p¡ krhõspf DÑf gMp¡.
 1. a.  âL$pi sf„Np¡ dpV¡$ k„‘ps‘Zp“p rkÝ^p„s“y„ hZ®“ L$fp¡ A“¡ kdÅhp¡ L¡$ s¡ L¡$hu fus¡ ìersL$fZ  

sfa v$p¡fu Åe R>¡. Äepf¡ kdp“ Aph©rÑ A“¡ Sy>v$p Sy>v$p L„$‘rhõspf“p b¡ kyk„Ns kdsg  
sf„Np¡ A¡L$ M|ZpA¡ ìersL$fZ L$f¡ Ðepf¡ rhíg¡jZpÐdL$ ‘Ý^rs“p¡ D‘ep¡N L$fu“¡, ‘qfZpdu 
L„$‘rhõspf dpV¡$ kpdpÞe k|Ó d¡mhp¡. (07)

  b.  500 nm sf„Ng„bpB“p A¡L$f„Nu âL$pi’u 0.2 mm A„sf¡ Aph¡gp b¡ [õgV$ âL$pris ’pe R>¡.  
‘X$v$p¡ 1.5 m v|$f R>¡. igpL$p“u ‘lp¡mpB NZp¡. (03)

 2. a. ìe[¼sL$fZ“u OV$“p“u kdS|>su Ap‘p¡. e„N“p¡ X$bg õguV$“p¡ âep¡N V|„$L$dp„ kdÅhp¡. (07)
  b.  1 mm A„sf¡ Aph¡gp 500 nm sf„Ng„bpB hpmp b¡ kyk„bÝ^ âL$pi õÓp¡sp¡ 2 m v|$f Aph¡gu  

õ¾$u“ ‘f ìersL$fZ ‘¡v$p L$f¡ R>¡. A¡L$ õÓp¡s“u kpd¡ 1.4 h¾$uch“p„L$ A“¡ 0.02 mm ÅX$pB 
^fphsu ‘psmu sL$su d|L$hpdp„ Aph¡ sp¡ L¡$V$gu igpL$pAp¡“y„ õ’p“p„sf ’pe R>¡ s¡ NZp¡. (03)

â. 3.  L$p¡B‘Z A¡L$ âñ“p¡ DÑf gMp¡.
 1. a. L$p¡d“-A¡duV$f L$“¡¼i““u gpnrZL$spAp¡“¡ A¡L$ kyOX$ ApL©$rs kp’¡ kdÅhp¡. (07)
  b. V²$p[ÞTõV$fdp„ Å¡ IC  =  4.9 mA A“¡ IE  =  5 mA lp¡e, sp¡ α (Apëap) “y„ d|ëe iy„ R>¡? (03)
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 2. a. V²$p[ÞTõV$f“p L$V$-Ap¡a, kq¾$e A“¡ k„s©[às n¡Óp¡“u [õ’rsAp¡“u rhNshpf QQp® L$fp¡. (07)
  b. V²$p[ÞTõV$f rhi¡ L$p¡B ‘Z ÓZ dlÐh‘|Z® lL$uL$sp¡ S>Zphp¡. (03)

ENGLISH VERSION

Q. 1.  Answer the following questions in short (Any Five)  (05)
 1. What type of fringes are typically observed in non-localized interference patterns?
 2. What are coherent light sources?
 3. What is Fresnel's biprism?
 4. Write the two main types of transistors.
 5. Which terminal of a transistor is most heavily doped?.
 6. What is the function of the base in a transistor?.

Q. 2.  Write an answer of any one question in detail.
 1. a.  Describe the superposition principle for light waves and explain how it leads 

to interference. Using analytical method, derive the general expression for  
resultant amplitude, when two coherent plane waves of equal frequency and  
different amplitude, interfere at an angle.  (07)

  b.  Monochromatic light of wavelength 500 nm illuminates two slits 0.2 mm apart.  
The screen is 1.5 m away, Calculate the fringe width.  (03)

	 2.	 a.	 	Explain	the	phenomenon	of	interference.	Briefly	explain	Young's	double	slit	
experiment. (07)

  b.  Two coherent sources of wavelength 500 nm separated by 1 mm produce 
interference	on	a	screen	2	m	away.	A	thin	film	of	refractive	index	1.4	and	 
thickness 0.02 mm is placed before one source. Calculate the number of fringes 
shifted. (03)

Q. 3.  Write an answer of anyone question in detail.
 1. a. Explain the characteristics of common-emitter connection with a neat diagram.  (07)
  b. In transistor if IC  =  4.9 mA and IE		=		5	mA,	what	is	the	value	of	α	(alpha).		 (03)
 2. a.  Discuss in detail the conditions of cut-off, active, and saturation regions of a 

transistor.  (07)
  b. State any three important facts about a transistor.  (03)


