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RAN-2503000504041001
S.Y.B.Sc. (Sem. - IV) Examination September - 2025

Minor-Physics (Paper - III)$

Time: 2 Hours ] [ 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) Symbols used have their usual meanings.

(3) Figures to the right indicate full marks.

Seat No.:

Student’s Signature

Q. 1.  Answer the following (Any Five) 

  L$p¡B‘Z ‘p„Q âñp¡“p S>hpb Ap‘p¡: (05)

 1. Interpret the rigid body. 

  ×Y$ ‘v$p’®“y„ A’®OV$“ L$fp¡.
	 2.	 Define	moment	of	inertia	of	a	rigid	body.	

  ×Y$ ‘v$p’®“u S>X$Ðh“u QpL$dpÓp ìep¿epres L$fp¡.
 3. State parallel-axis theorem for moment of inertia. 

  S>X$Ðh“u QpL$dpÓp dpV¡$ kdp„sf - An âd¡e gMp¡.
	 4.	 What	is	the	unit	of	a	magnetic	flux?	

  Qy„bL$ue ag¼k“p¡ A¡L$d iy„ R>¡?
 5. State the working principle of Motors. 

  dp¡V$f“p L$pe® rkÙp„s S>Zphp¡.
 6. State the Lenz’s law. 

  g¡ÞT“p¡ r“ed S>Zphp¡.

Q. 2.                                                                            (10)

 A. Attempt any One:

  L$p¡B‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡: (06)

 1. Write a short note on: 

  (i)  Center of mass  (ii)  Center of gravity 

  V|„$L$u “p¢^ gMp¡ : 

  (i)   Öìedp“- L¡$ÞÖ   (ii)  Nyê$Ðh-L¡$ÞÖ

 2. Derive following expressions for rotation with constant angular

  acceleration of a rigid body: 

  L$p¡Zue âh¡N kp’¡ ‘qfc°dZ L$fsp ×Y$ ‘v$p’® dpV¡$ “uQ¡“p kyÓp¡ d¡mhp¡ : 

  ω = ω
o 

+ αt and ω2 – ω
o

2 = 2αθ
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 B. Attempt any One 

  L$p¡B‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡: (04)

 1. A pendulum consists of a body of mass m = 10 kg on the end of a  rigid rod of length 
L = 1.75 m (Fig. below). 

  (a)  What is the magnitude of the torque due to gravity about the pivot point O at  
 the instant the pendulum is displaced as shown through an angle of θ = 20°  
	 from	the	vertical?	

	 	 (b)		 What	is	the	direction	of	the	torque	about	O	at	that	instant?	

  A¡L$ gp¡gL$dp„ L = 1.75 duV$f“u g„bpB“p krmep“p R>¡X¡$ m = 10 kg v$m (“uQ¡“u ApL©$rs) 
gNph¡g R>¡. 

  (a)  pivot ‘p¡BÞV$ O “u kp‘¡ndp„ Nyê$ÐhpL$j®Z“¡ L$pfZ¡ V$p¡L®$“u suh°sp iy„ R>¡, L¡$ g„bê$‘’u 
   θ = 20° “p M|Zp Üpfp v$ip®hhpdp„ Apìey„ R>¡? 

  (b)  s¡ nZ¡ O “u kp‘¡ndp„ V$p¡L®$“u qv$ip iy„ R>¡?

 
 2.  Starting from rest at time t = 0, a grindstone has a constant angular

  acceleration of 5.6 rad/s2. At t = 0 the reference line AB in Fig.

  below is horizontal. Find 

  (a)  the angular displacement of the line AB (and hence of the grindstone) and 

  (b)  the angular speed of the grindstone 3.5 s later. 

  t = 0 kde¡, N°pBÞX$õV$p¡“ 5.6 rad/s2 “y„ AQm L$p¡Zue âh¡N ^fph¡ R>¡. t = 0 ‘f “uQ¡ ApL©$rsdp„ 
k„v$c® f¡Mp AB ApX$u R>¡. 

  (a)  f¡Mp AB (A“¡ s¡’u N°pBÞX$õV$p¡““y„) “y„ L$p¡Zue rhõ’p‘“ A“¡ 

  (b)  N°pBÞX$õV$p¡““u L$p¡Zue Nrs 3.5 s ‘R>u ip¡^p¡.
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Q. 3.                                                                            (10) 

 A. Attempt any One 

  L$p¡B‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡: (06)

	 1.	 Interpret	the	effects	of	a	magnetic	field	on	the	current	carrying		wire.	Examine	the	
force acting on the wire with necessary equations. 

  huS>âhpl hl“ L$fsp spf ‘f Qy„bL$ue n¡Ó“u Akfp¡“y„ A’®OV$“ L$fp¡. S>ê$fu kduL$fZp¡ kp’¡ spf 
‘f Akf L$fsp bm“y„ rhíg¡jZ L$fp¡.

 2. State Faraday’s law of electromagnetic induction. Discuss  Faraday’s experiments 
with necessary diagrams. 

  a¡fpX¡$“p¡ rhÛysQy„bL$ue â¡fZ“p¡ r“ed gMp¡. S>ê$fu ApL©$rsAp¡ kp’¡ a¡fpX¡$“p âep¡Np¡“u QQp® L$fp¡.

 B. Attempt any One 

  L$p¡B‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡: (04)

	 1.	 A	uniform	magnetic	field	B,	with	magnitude	1.2	mT,	points	vertically	upward	
throughout the volume of the room in which you  are sitting. A proton with a kinetic 
energy of 4.5 MeV moves horizontally to the north through a certain point in the 
room.	What	magnetic	deflecting	force	acts	on	the	proton	as	it	passes	through

	 	 this	point?	The	proton	mass	is	1.67	� 10–27 kg.

  A¡L$ kdp“ Qy„bL$ue n¡Ó B = 1.2 mT “u suh°sp kp’¡, sd¡ S>¡ ê$ddp„ b¡W$p R>p¡ s¡“p kdN° S>Õ’pdp„ 
Ecu fus¡ (Y- An) D‘f sfa r“v$£i L$f¡ R>¡. 4.5 MeV “u Nrs DÅ® ^fphsp¡ âp¡V$p¡“ ê$d“p 
Qp¡¼L$k tbvy$’u ApX$p (X- An) Nrs L$f¡ R>¡. âp¡V$p¡“ Äepf¡ Ap tbvy$ ‘f’u ‘kpf ’pe R>¡ Ðepf¡ 
s¡“p ‘f L¡$V$g„y Qy„bL$ue bm L$pe® L$f¡ R>¡? âp¡V$p¡““y„ v$m 1.67 � 10–27 kg R>¡.

 2. A straight, horizontal segment of copper wire carries a current i =  28 A. What are the 
magnitude	and	direction	of	the	magnetic	field		needed	to	“float”	the	wire	-	that	is,	to	
balance	its	weight?	Its	linear	mass	density	is	46.6	g/m.	

  sp„bp“p spf“p¡ A¡L$ ku^p¡, ApX$p¡ cpN i =  28 A âhpl“y„ hl“ L$f¡ R>¡. hpef“¡ ""lhpdp„ sfsp¡'' 
L$fhp dpV¡$ - A¡V$g¡ L¡$ s¡“p hS>““¡ k„syrgs L$fhp dpV¡$ Qy„bL$ue n¡Ó“u suh°sp L¡$V$gu lp¡hu Å¡BA¡? 
spf“u f¡Mue O“sp 46.6 g/m R>¡.


