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RAN-2403000501021003
F.Y.B.Sc. (Sem. I) Examination November - 2025

Physics : Major - PH:MJ-102  (Paper -  II)

 [ Total Marks: 38

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) S>ê$f S>Zpe Ðep„ õhÃR> ApL©$rs v$p¡fp¡.
 Draw neat diagrams wherever necessary.

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

(4) S>dZu bpSy>“p A„L$ âñ“p ‘yfp NyZ v$ip®h¡ R>¡.
 Figures to the right indicate full marks of the question.

(5) “p¡“ âp¡N°pd¡bg kpe„qV$qaL$ L¡$ë¼eyg¡V$f“p¡ D‘ep¡N L$fu iL$p¡ R>p¡.
 Scientific calculator may be used.

Seat No.:

Student’s Signature

â.1.  “uQ¡ Ap‘¡g âñp¡“p L$p¡B ‘Z ApW$“p Ars V|$„L$dp„ S>hpb Ap‘p¡.  (08)
 1. T¡“f X$pep¡X$“p¡ ‘qf‘’ k„L¡$s v$p¡fp¡.
 2. NPN V²$p[ÞTõV$f ‘qf‘’ k„L¡$s v$p¡fp¡.
 3. ¼g¡d‘f A¡V$g¡ iy„ ?
 4. RC “p¡ A¡L$d S>Zphp¡.
 5. rh^ys[õ’rsdp““p¡ SI A¡L$d S>Zphp¡.

 6. 1
4π∈0

 “p¡ A¡L$d Ap‘p¡.

 7. ad£V$“p¡ rkÙp„s gMp¡.
 8. õ“¡g “p¡ r“ed S>Zphp¡.
 9. f¡Mue dp¡V$hZu“u ìep¿ep Ap‘p¡.

â.2. (A) “uQ¡ Ap‘¡g âñp¡“p L$p¡B A¡L$“p¡ krhõspf S>hpb Ap‘p¡.  (07)
 (1) Ly$g„b“p¡ r“ed gMp¡ A“¡ s¡“¡ kqv$i õhê$‘¡ kdÅhp¡.
 (2)  [õ’f rh^ys dpV$¡ Np¡k “p¡ r“ed S>Zphp¡ A“¡ s¡“u dv$v$’u kdp“ fus¡ rh^ys cpqfs kdsg ‘©›$“¡ 

L$pfZ¡ rh^ys n¡Ó“u suh°sp“y„ k|Ó d¡mhp¡ .

 (B) “uQ¡ Ap‘¡g âí“p¡“p L$p¡B A¡L$“p¡ S>hpb Ap‘p¡.   (03)
 (1) b¡ huS>cpfp¡ q1 A“¡ q2 hÃQ¡“y„ A„sf r = 0.1 m R>¡. s¡d“u hÃQ¡ gpNsy„ [õ’srhÛys bm (F) 

 ip¡^p¡. Alu q1 = -1.2 × 10-6 C, q2 = +2.7 × 10-6 C A“¡ K = 9 × 109 Nm2/C2 R>¡.
 (2)  î¡Zu RC ‘qf‘’“p rhÛys rhcpfZ v$frdep“ s¡“p¡ rhÛyscpf e dp„ cpN“p¡ ’hp dpV$¡ gpNsp¡  

kde ip¡^p¡.
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â.3. (A)  “uQ¡ Ap‘¡g âñp¡“p L$p¡B A¡L$“p¡ krhõspf S>hpb Ap‘p¡.  (07)
 (1) V²$p[ÞTõV$f“u CE k„fQ“pdp„ s¡“u [õ’s gpnrZL$spAp¡ d¡mhhp dpV$¡“p¡ ‘qf‘’ v$p¡fp¡. s¡“u ApDV$‘yV$ 

gpnrZL$spAp¡ v$p¡fu s¡“p rhrh^ rhcpNp¡ hZ®hp¡.
 (2)  T¡“f X$pep¡X$“¡ hp¡ëV$¡S> r“edL$ sfuL¡$ D‘ep¡N L$fhp¡ s¡“y„ ep¡Áe hZ®“ huS> ‘qf‘’ kp’¡ L$fp¡.

 (B) “uQ¡ Ap‘¡g âñp¡“p L$p¡B A¡¼“p¡ S>hpb Ap‘p¡.   (03)
 (1) Vy$„L$ “p¢^ gMp¡: L¡$‘¡kuV$f qaëV$f
 (2)  L¡$‘¡kuV$k® auëV$f A“¡ b°uS> f¡[¼V$apef ‘qf‘’dp„ gp¡X$ âhpl 15 mA A“¡ L¡$‘¡kuV$Þk 150 μF lp¡esp¡ 

fu‘g hp¡ëV$¡S> ip¡^p¡.A¡ku“u Aph°yrs 50 lV¹$T gp¡.

â.4. (A) “uQ¡ Ap‘¡g âñp¡“p L$p¡B A¡L$“p¡ krhõspf S>hpb Ap‘p¡.  (07)
 (1) ad£V$ “p¡ rkÙp„s S>Zphp¡ A“¡ s¡“u dv$v$’u ‘fphs®““p¡ r“ed d¡mhp¡.

 (2)  ‘psmp g¡Þk dpV$¡ g¡Þk k|Ó  
1

f
 = (n – 1) 

1 2

1 1

R R

 
− 

 
 spfhp¡.

 (B) “uQ¡ Ap‘¡g âñp¡“p L$p¡B A¡L$“p¡ S>hpb Ap‘p¡.   (03)

 (1)  lhp dp„ fpM¡g A¡L$ tbv$yhs Dv¹$Nddp’u âL$pi A¡L$ L$pQ “u Np¡mue k‘pV$u‘f Ap‘ps ’pe R>¡  
(n = 1.5 A“¡ R = 20) ‘f Ap‘ps ’pe R>¡ Ap Np¡mue k‘pV$u’u âL$pi Dv$Nd 100 k¡du v$|f R>¡ 
ârstbb L$ep õ’p“¡ fQpi¡ ?

 (2)  kprbs L$fp¡ L¡$ A¡L$ g¡Þk dpV$¡ dp¡V$hZu m = 
f v

f

−
 hX¡$ A‘pe R>¡.

ENGLISH VERSION

Q.1.  Answer the following questions in brief: (Attempt any eight)  (08)
 1. Draw the circuit symbol a Zener diode.
 2. Draw the circuit symbol of an NPN transistor.
 3. What is clamper?
 4. State the unit of RC.
 5. Mention the SI unit of electric potential.

 6. Give unit of 1
4π∈0

 7. State Fermat’s principle.
 8. State Snell’s law.
 9. Define lateral magnification.

Q. 2 [A] Attempt any one of the following in details:  (07)
 (1)  State Coulomb’s law and explain it in vector form.
 (2) State Gauss’s law in electrostatic, Using this law derive an expression for the electric 

field due to a uniformly charged infinite plane sheet.

 [B] Attempt any one of the following:    (03)

 (1) Two charges q1 and q2 are separated by 0.1 m. q1 = -1.2 × 10-6 C, q2 = +2.7 × 10-6 C.

   Calculate the electrostatic force (F) between them. K = 9 ×109 Nm2/C2.
 (2) During discharging of a series RC circuit find out time in which its change will become 

(1/e) times its initial charge.
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Q. 3 [A] Attempt any one of the following in details:  (07)
 (1) Draw the circuit for obtaining the static characteristics of a transistor in the CE 

configuration. Drawing its output characteristics, explain various parts of it.
 (2) Describe the use of Zener diode as a voltage regulator with a neat circuit diagram.

 [B] Attempt any one of the following:    (03)
 (1) Write short note on Capacitor filter.
 (2) If the dc load current is 15 mA and the capacitance is 150 µF, Find the ripple with a 

bridge rectifier and capacitor-input filter AC frequency 50 Hz.

Q.4. [A] Attempt any one of the following in details:  (07)
 (1) Write Fermet’s principle and from it obtain law of reflection.

 (2) For a thin lens, obtain the thin len’s formula 
1

f
 = (n – 1) 

1 2

1 1

R R

 
− 

 
.

 [B] Attempt any one of the following:    (03)
 (1)  A ray of light from a point source is incident on a spherical glass surface. The  

source is at a distance of 100 cm from the surface. Where will the image be formed? 
Take n = 1.5 and R = 20 cm.

 (2) Prove that magnification due to a lens is given by m = 
f v

f

−
.


