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RAN-2503000504041001
B.Sc. (NCF-NEP) (Sem. 4) Examination April - 2026

Minor - Physics - III Theory (PH-MN-401)

Time: 1  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) Sketch neat and labelled diagram wherever necessary.

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

(4) All questions are compulsory.

(5) Symbols used have their usual meanings.>

Seat No.:

Student’s Signature

â. 1  Lp¡$C‘Z ‘p„Q âñp¡“p S>hpb Ap‘p¡:   (05)
 (1) Lp¡$Zue âh¡N ìep¿epres L$fp¡.
 (2) Vp¡$L®$ iy„ R>¡?
 (3) ‘qfc°dZ dpV$¡ Þe|V$““p buÅ r“ed“y„ õhê$‘ S>Zphp¡.
 (4) emf “p¡ A¡L$d iy„ R>¡?
 (5) A¡L$ kdp“ A“¡ AQm Qy„bLu$e n¡Ódp„ QpS>® ’e¡g L$Z“y„ iy„ ’pe R>¡?
  (a) s¡ ku^u f¡Mpdp„ af¡ R>¡ (b)   s¡ Np¡mpLp$f dpN® ‘f afhp“y„ iê$ L$f¡ R>¡.
  (c) s¡ [õ’f fl¡ R>¡ (d)   s¡ rTNT¡N ‘¡V$“®dp„ af¡ R>¡.
 (6) Qy„bLu$e ãg¼k“p¡ A¡L$d iy„ R>¡?

â. 2  “uQ¡“p S>hpb Ap‘p¡:   (10)
 (A) Lp¡$C‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡:   (07)
 (1) f¡Mue Nrs“p A“¡ QpL$Nrs“p Qgp¡“u syg“p L$fp¡. Ap bß¡ âLp$f“u Nrs hÃQ¡“p ‘qfdpZue  

saphsp¡ A“¡ s¡d“u hÃQ¡“u kdp“sp“u QQp® L$fp¡
 (2) ""‘X$su Qud“u'' “u OV$“p“y„ rhïg¡jZ L$fp¡. õ‘i®Lu$e âh¡N A“¡ rhê$‘Z bmp¡“p (shearing forces) 

¿epg“p¡ D‘ep¡N L$fu“¡ kdÅhp¡ L$¡ ip dpV$¡ KQu Qud“u ‘X$su hMs¡ hpf„hpf s|Vu$ Åe R>¡.
 (B) Lp¡$C‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡:   (03)
 (1) A¡L$ ãgpeìlug A¡L$kfMp Lp¡$Zue âh¡N kp’¡ af¡ R>¡. s¡“p¡ Lp¡$Zue h¡N 15 seconds dp„ 20π rad/s  

’u h^u“¡ 65π rad/s ’pe R>¡. Ap kdeNpmp v$fçep“ ãgpeìlug Üpfp L$fhpdp„ Aph¡gp ‘qfc°dZ  
ip¡^p¡.

 (2) ApL©$rsdp„ bsph¡g âZpgudp„ b¡ L$Zp¡“p¡ kdph¡i ’pe R>¡, S>¡“y„ 
v$m m1 A“¡ m2 R>¡ A“¡ s¡ L g„bpC“p lgLp$ hS>““p S>X$ 
krmep Üpfp Å¡Xp$e¡gp R>¡. (a) krmep“p v$m“¡ AhNZu“¡ Ap  
‘vp$’®“p ‘qfc°dZ dpV$¡ Ap rkõV$d“u S>X$Ðh“u QpL$dpÓp I 
ip¡^p¡, S>¡ krmep“¡ g„b ^fu A“¡ m1 ’u x A„sf¡ lp¡e.  
(b) bsphp¡ L$¡ Äepf¡ x = xcm lp¡e Ðepf¡ QpL$dpÓp I Þe|“sd 
lp¡e.

*RAN-2503000504041001*
R A N - 2 5 0 3 0 0 0 5 0 4 0 4 1 0 0 1

P7052



RAN-2503000504041001 ] [ 2 ] [ Contd. P
7
0
5
2

â. 3  “uQ¡“p S>hpb Ap‘p¡:   (10)
 (A) Lp¡$C‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡:   (07)
 (1) huS>âhpl hl“ L$fsp spf ‘f Qy„bLu$e n¡Ó“u Akfp¡“y„ A’®OV$“ L$fp¡. S>ê$fu kduL$fZp¡ kp’¡ spf ‘f 

Akf L$fsp bm“y„ rhïg¡jZ L$fp¡.
 (2) a¡fpX$¡“p¡ rhÛysQy„bLu$e â¡fZ “p¡ r“ed kdÅhp¡. S>ê$fu ApL©$rsAp¡ kp’¡ a¡fpX$¡“p âep¡Np¡“u QQp® L$fp¡.

 (B) Lp¡$C‘Z A¡L$ âñ“p¡ S>hpb Ap‘p¡:   (03)
 (1) Ahfp¡^ R = 2.5 Ω A“¡ rÓÄep r = 0.32 m “p hpef“p¡ A¡L$ Np¡mpLp$f g|‘ A¡L$ kdp“  

Qy„bLu$e n¡Ódp„ d|L$hpdp„ Aph¡ R>¡ S>¡ g|‘“p kdsg ‘f g„b lp¡e R>¡ A“¡ iê$Apsdp„ ‘©›$ sfa r“v$£ris 
’pe R>¡. Bz = – 4 – 5.6 t + 2.2 t2 sfuL$¡ Qy„bLu$e n¡Ó kde kp’¡ bv$gpe R>¡, Äep„ lLp$fpÐdL$  
z An ‘©›$“u blpf lp¡e R>¡. t = 2 s$ kde¡ g|‘dp„ hl¡sp¡ âhpl ip¡^p¡.

 (2) kpe¼gp¡V²p¡$“ R = 60 k¡.du.“u rÓÄep“p A^®hsy®mpLp$f qX$õL$ kp’¡ A“¡ 1.2 T “y„ Qy„bLu$e n¡Ó âvp$“ 
L$fu iL$¡ s¡hp Qy„bL$ kp’¡ qX$TpB“ L$fhpdp„ Apìey„ R>¡. (a) Å¡ X$éyV$¡fp¡““¡ h¡N Ap‘hp¡ lp¡e sp¡ vp¡$gL$“¡ L$C 
Aph©rs ‘f k¡V$ L$fhy„ Å¡CA¡? (b) X$eyV$¡fp¡““u dlÑd DÅ® L$¡V$gu d¡mhu iLp$e?

ENGLISH VERSION

Q. 1  Answer the following (Any Five):   (05)
 (1) Define angular acceleration.
 (2) What is torque?
 (3) State Rotational form of newton’s second law.
 (4) What is the unit of an emf?
 (5) What happens to a charged particle in a uniform and constant magnetic field?
  (a) It moves in a straight line (b) It starts moving on a circular path.
  (c) It remains stationary (d) It moves in a zigzag pattern.
 (6) What is the unit of a magnetic flux?

Q. 2  Answer the following:    (10)
 (A) Attempt any One   (07)
 (1) Compare translational motion variables with rotational motion variables. Discuss the 

dimensional differences and the formal correspondence between these two types of 
motion.

 (2) Analyse the "Falling Chimney" phenomenon. Explain why a tall chimney often  
breaks as it falls, using the concepts of tangential acceleration and shearing forces.

 (B) Attempt any One   (03)
 (1) A flywheel rotates with a uniform angular acceleration. Its angular velocity increases 

from 20π rad/s to 65π rad/s in 15 seconds. How many rotations did it undergo in this 
period?

 (2) The object shown in Fig. 9-11 consists of two 
particles, of masses m

1
 and m

2
 connected by a light 

rigid rod of length L.  (a) Neglecting the mass of the 
rod, find the rotational inertia I of this system for  
rotations of this object about an axis perpendicular to 
the rod and a distance x from m

1
. (b) Show that I is a 

minimum when x = xcm cm.
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Q. 3  Answer the following:   (10)
 (A) Attempt any One   (07)
 (1) Interpret the effects of a magnetic field on the current carrying wire. Examine the  

force acting on the wire with necessary equations.
 (2) Explain Faraday's law of electromagnetic induction. Discuss Faraday's experiments  

with necessary diagrams.

 (B) Attempt any One   (03)
 (1)  A circular loop of wire of radius r = 0.32 m and resistance R = 2.5 Ω is placed in a 

uniform magnetic field that is perpendicular to the plane of the loop and initially  
directed into the page. The field varies with time as Bz = – 4 – 5.6 t + 2.2 t2, where  
the positive z axis is up out of the page. Find the magnitude of the current in the  
loop at t = 2 s.

 (2) A particular cyclotron is designed with semi-circular discs of radius R = 60 cm  
and with magnets that can provide a field of 1.2 T. (a) To what frequency should the 
oscillator be set if the deuterons are to be accelerated? (b) What is the maximum  
energy of deuterons that can be obtained?


