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B.Sc. (Sem. IV) Examination October - 2023

Physics (Paper - V-CC-PH-405)

Time: 2 Hours ] [ Total Marks: 50

k|Q“p : / Instructions

(1)

 

“uQ¡ v$ip®h¡g  r“ip“uhpmu rhNsp¡ DÑfhlu ‘f Ahíe gMhu.
Fill up strictly the details of  signs on your answer book

Name of the Examination:

 B.Sc. (Sem. IV)

Name of the Subject :

 Physics (Paper - V-CC-PH-405)

Subject Code No.: 2003000204020013 / 2003000204030013

Seat No.:

Student’s Signature
 

(2) S>ê$f S>Zpe Ðep„ õ‘óV$ ApL©$rs v$p¡fp¡.
(3) âñ‘Ódp„ D‘ep¡Ndp„ gu^¡gu k„opAp¡ s¡“p âQrgs A’®dp„ R>¡.
(4) S>dZu bpSy>“p A„L$ âñ“p„ ‘|fp NyZ v$ip®h¡ R>¡.
(5) S>ê$f S>Zpe Ðep„ “p¡“ âp¡N°pd¡bg kpeÞV$uauL$ L¡$ë¼eyg¡V$f“p¡ D‘ep¡N L$fu iL$pe.

Q.1.  “uQ¡“pdp„’u L$p¡B‘Z v$k“p V|„$L$dp„ S>hpb gMp¡.  (10)

 (1) ap¡fuef î¡Zu’u rhõsfsp rh^¡e dpV¡$“u X$ufuQg¡V$ (Dirichlet’s) “u ifsp¡ S>Zphp¡.

 (2) rh^¡e f (x) “u r“f„sfsp (Discontinuity) ìep¿epres L$fp¡.

 (3) Å¡ L¡$‘¡kuV$f“¡ A¡ku. rhS>Dv¹$Nd õ’p“ kp’¡ Å¡X¡$g lp¡e sp¡ s¡dp„’u ‘kpf ’sp  
sÐnZ rhS>âhpl i “¡ _______’u gMu iL$pe.

 (4) Äepf¡ L¡$‘¡kuV$f“p¡ ‘phf a¡¼V$f  “p“p¡ “ lp¡e Ðepf¡, d¡¼kìl¡g“p„  L C  b°uS>’u ApÐd  
â¡fL$Ðh“p„ dp‘“ dpV¡$“y„ kyÓ L = _________ ’i¡.

 (5) fp¡buÞk““p„ Aph©rÑ dp‘“ b°uS>’u, Aph©rÑ dp‘hp dpV¡$“y„ kyÓ S>Zphp¡.

 (6) CC A¡çàguapef“p¡ hp¡ëV¡$S> N¡B“ AV = _________.

 (7) kpdpÞe fus¡ X$pg…NV$“ (Darlington) Å¡X$pZp¡ L$B kfL$uV$ kp’¡ Å¡X$hpdp„ Aph¡ R>¡.

 (8) ¼gpk B ‘yi‘|g A¡duV$f ap¡gp¡hf dpV¡$ dlÑd ‘uL$ Vy$ ‘uL$ ApDV$‘yV$“y„ dyëe ________  
lp¡e R>¡.
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 (9) JFET “y„ ‘yê$ “pd gMp¡.

 (10) JFET A¡ UJT D‘L$fZ R>¡ L¡$ BJT?

 (11) VHF A¡çàguapef“u Aph©rÑ f¡ÞS> v$ip®hp¡.

 (12) L$pkL$p¡X$ (cascode) A¡çàguapef“p„ apev$p S>Zphp¡.

Q.2. (a) X$ufuQg¡V$ (Dirichlet) “y„ âd¡e gMp¡. kss rh^¡e f (x) dp„ ìeyÐ‘Þ“ (derivative)  

F'(x) dp„ r“f„sfsp (Discontinuity) Dv¹$ch¡ s¡“u kpbusu Ap‘p¡. (7)

OR

 (a) ap¡fuef î¡Zu“y„ S>V$ug (complex) õhê$‘ rhõspf’u kdÅhp¡ A“¡ ap¡fuef î¡Zu“p„ apev$p 

S>Zphp¡. 

 (b) (-2, 2) A„sfpgdp„ rh^¡e  f (x) “¡ ap¡fuef î¡Zu’u hZ®hp¡. Äep„ f (x) = 0,  

Å¡ -2 < x < 0 A“¡ f (x) = 1 Å¡ 0 < x < 2 R>¡.  (3)

OR

 (b) -π < x <π A„sfpgdp„ rh^¡e f (x) = x sinx “p¡ ap¡fuef î¡Zu’u v$ip®hp¡.

Q.3. (a) S>ê$fu ‘fu‘’ f¡MpL©$rs Üpfp d¡¼kh¡g“p„  L Cb°uS>“u kdSy>su Ap‘p¡ A“¡ ApÐdâ¡fL$Ðh“y„  

kdsp¡g“ [õ’rs dpV¡$“y„ kduL$fZ spfhp¡. Ap ‘fu‘’dp„ k„‘|Z® kdsp¡g“ i¼e “’u s¡  

L$pfZ Ap‘u kdÅhp¡.   (7)

OR

 (a) S>ê$fu ‘fu‘’ f¡MpL©$rs v$p¡fu rhS>^pfusp dp‘hp dpV¡$“p„ kuef]N (Schering) b°uS>“u 

L$pe®‘Ý^rs s’p âq¾$ep rhõspf’u kdÅhp¡. kp’¡ s¡“p a¡Tf f¡MpL©$rs“u kdSy>su Ap‘p¡.

 (b) d¡¼kh¡g“p  L C  b°uS>dp„ kdsp¡g“ kde¡ Å¡ R1 = 250Ω, R2 = 20Ω, R3 = 100Ω   

A“¡ C = 0.5 µF lp¡e sp¡ R4 A“¡ Aops ‘yf¡L$Ðh L “u NZsfu L$fp¡. (3)

OR

 (b) Å¡ ApÐd â¡fL$Ðh ip¡^hp dpV¡$“p„ A¡ÞX$fk“ b°uS>dp„, kdsp¡g“ [õ’rsA¡ R1 = 100Ω,  

R2 = 100Ω, R3 = 10Ω, R4 = 10Ω, r = 50Ω A“¡ C = 33µF  lp¡e sp¡, Aops 

ApÐdâ¡fL“y„ dyëe ip¡^p¡.
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Q.4. (a) CE A“¡ A¡duV$f ap¡gp¡hf A¡çàguapef dpV¡$ ApDV$‘yV$ Bç‘uX$Þk rhõspf’u kdÅhp¡.  
Apvi® âq¾$ep dpV¡$ CC A¡çàguapefdp„ ApDV$‘yV$ Bç‘uX$Þk iy„ li¡ s¡ S>Zphp¡. (7)

OR

 (a) ¼gpk B A¡çàguapef“p„ rhrh^ bpek]N“u âq¾$ep rhõspf’u hZ®hp¡. kp’¡ ¼gpk B 

X²$pBhf“u rhõspf’u kdSy>su Ap‘p¡.

 (b) Ap‘¡g ‘fu‘’ dpV¡$ ApDV$‘yV$ Ahbp^ (impedance) “u NZsfu L$fp¡. (3)

OR

 (b) Å¡ “uQ¡ Ap‘¡g T¡“f ap¡gp¡hf r“ed“ ‘fu‘’dp„, V²$pÞTuõV$f“p„ b “y„ dyëe 100 lp¡e  

sp¡ ApDV$‘yV$ hp¡ëV¡$S> A“¡ T¡“f âhpl“u NZsfu L$fp¡.

Q.5. (a) JFET dpV¡$ V²$pÞkL$ÞX$L$V$Þk A“¡ V²$pÞkL$ÞX$$L$V$Þk L$h® (N°pa) “¡ rhõspf’u kdÅhp¡.. 

Ap¡lduL$ n¡Ó“p„ D‘ep¡N l¡sy Å¡X$g¡ JFET “u L$pe®‘Ý^rs hZ®hp¡. (7)
OR

 (a) CS A“¡ kp¡k® ap¡gp¡hf A¡çàguapef Å¡X$pZ ^fphsp JFET “¡ rhõspf’u hZ®hp¡. s¡d“p¡ 

õhuQ (L$m) sfuL¡$“p¡ D‘ep¡N ‘Z S>ê$fu ‘fu‘’ f¡MpL©$rs v$p¡fu“¡ kdÅhp¡.
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 (b) 2N5668 JFET  dpV¡$ VGS(off) = -6V A“¡ IDSS = 10mA R>¡, sp¡ s¡“p„ dpV¡$ lpa-L$V$Ap¡a 

‘p¡BÞV$ ‘f N¡V$ hp¡ëV¡$S> A“¡ X²¡$B“ âhpl“y„ dyëe L¡$V$gy„ li¡. (3)

OR

 (b) Ap‘¡g ‘fu‘’ dpV¡$ X²¡$B“ âhpl A“¡ X²¡$B“ hp¡ëV¡$S>“u NZsfu L$fp¡.

ENGLISH VERSION

Instructions: 

(1) Draw figure if necessary.

(2) Notations used in the question paper are as usual.

(3) Figures to the right indicate full marks of the questions.

(4) Non-programmable scientific calculator can be used wherever necessary.

Q.1.  Answer the question in short. (any Ten)  (10)

 (1) Write Dirichlet’s conditions for a function to be expanded as a Fourier  

Series.

	 (2)	 Define	discontinuity	of	a	function	f (x).

 (3) Suppose a capacitor is connected across the a.c. source, then the  

instantaneous current i, passing through it is given by________

 (4) For measurement of self inductance using Maxwell’s  L C bridge, when  

power factor of capacitor is not small, then L = _________

	 (5)	 Write	equation	of	frequency,	while	finding	its	value	with	Robinson’s	

frequency bridge.
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 (6) The Voltage gaina AV	of	the	CC	amplifier	is	_______	.

 (7) Darlington’s connections are offen used with _______ .

 (8) The value of maximum peak to peak output of a class B push pull Emitter  

follower is  _______ .

 (9) Write full form of JFET.

 (10) JFET is UJT device or BJT?

	 (11)	 Write	frequency	range	of	VHF	amplifier.

	 (12)	 What	is	the	advantage	of	cascode	amplifier?

Q.2. (a) Write	Dirichlet’s	theorem.	Give	the	profit	for	the	case	of	continuous	 

function f (x) in which discontinuities occur only in derivative F'(x). (7)

OR

 (a) Explain complex form of Fourier series. Write advantages of Fourier  

series.

 (b) Develop f (x) in Fourier series in the interval (-2, 2) if f (x) = 0 for  

-2 < x < 0 and  f (x) = 1 for 0 < x <2.   (3)

OR

 (b) Express the function f (x) = x sinx in the Fourier series in the interval  

-π < x <π.

Q.3. (a) Explain Maxwell’s L C  bridge with necessary circuit diagram and derive 

equation of self inductance at balance condition. Also explain why perfect 

balance is not possible in this bridge?  (7)

OR

 (a) Draw  necessary circuit diagram and explain action of the Schering bridge for 

measurement of capacitance. Also explain its phasor diagram.

 (b) In a Maxwell’s L C bridge circuit, if R1 = 250Ω, R2 = 20Ω, R3 = 100Ω and  

C = 0.5 µF at balance, then Find R4 and L.  (3)

OR

 (b) If the value of R1 = 100Ω, R2 = 100Ω, R3 = 10Ω, R4 = 10Ω, r = 50Ω and  

C = 33µF at balance in Anderson’s bridge, then calculate the value of self  

inductance.
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Q.4. (a) Explain	output	impedance	for	CE	and	Emitter	follower	amplifier	in	detail.	

What	is	the	output	impedance	of	a	CC	amplifier	in	Ideal	action? (7)

OR

 (a) Discribe	the	action	of	different	types	of	biasing	in	class	B	amplifier.	 

Explain class B Driver in detail.

 (b) Calculate the output impedance in circuit given below. (3)

OR

 (b) In this Zener follower regulator, if b = 100, then what is the output Voltage 

and Zener current in this circuit?

Q.5. (a) Describe the transconductance and transconductance curve of a JFET in 

detail. Also describe the action of JFET, When it bias in the ohmic region. (7)

OR

 (a) Explain	JFET	CS	and	source	follower	amplifier	in	detail.	Also	explain	it’s	

application as a switch with necessary circuit diagram and action.
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 (b) For 2N5668 JFET, which has VGS(off) = -6V and IDSS = 10mA, What are  

the gate voltage and drain current at the half cut off point? (3)

OR

 (b) What is the drain current and voltage in the circuit given? 


