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RAN-1903000202030011

F.Y.B.Sc. (Sem. II) Examination April - 2023

Physics : Paper - I

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:

 F.Y.B.Sc. (Sem. II)

Name of the Subject :

 Physics : Paper - I

Subject Code No.: 1903000202030011

Seat No.:

Student’s Signature
 

(2) S>êf 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$ ‘yfp NyZ v$ip®h¡ R>¡.
(5) S>êf S>Zpe Ðep„ “p¡“ ‘°p¡N°pd¡bg kpeÞV$uqaL$ L¡$gL$eyg¡V$f“p¡ D‘ep¡N L$fu iL$p¡ R>p¡.

1.  “uQ¡“p L$p¡C‘Z v$k âñp¡“p dp„Áep âdpZ¡ S>hpb Ap‘p¡. (10)

 (01) V$p¡L®$ A¡V$g¡ iy„?

 (02) L$p¡Zue h¡Ndp“ A¡V$g¡ iy„?

 (03) ÞeyV$““p¡ kph®rÓL$ NyfyÐhpL$j®Z“p¡ r“ed gMp¡.

 (04) k„‘ps‘Zp“p¡ rkÙp„s gMp¡.

 (05) k„Ns sf„N“u ìep¿ep gMp¡.

 (06) L$p¡Zue Aph©rÑ“u ìep¿ep gMp¡.

 (07) n-qL$$fZp¡“p DÐ‘pv$“ dpV$¡ h‘fpsu L$p¡C ‘Z b¡ V$pN£V$ ^psy“p “pd S>Zphp¡.

 (08) L$p¡ç‘V“ Akfdp„ L$ep âL$uZ®“ L$p¡Z¡, ‘°L¡$qfs ap¡V$p¡““u EÅ®dp„ dlÑd a¡fapf ’pe R>¡?

 (09) ‘pfÅ„bgu rh‘v$ A¡V$g¡ iy„?

 (10) ‘pV$X$p“y„ h„L$“ bmeyÁd A¡V$g¡ iy„?

 (11) ‘pV$X$p“y„> sV$õ’ õsf A¡V$g¡ iy„?

 (12) “mpL$pf“u hm×Y$sp (torsional rigidity) A¡V$g¡ iy„?
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2. (A) QpL$Nsu L$fsp cdfX$p“p (spinning top) An rhQg““p L$p¡Zue h¡N“y„ (ωp) (06) 
kduL$fZ d¡mhp¡.

A’hp

 (A) L$Z“u NyfyÐh [õ’rs EÅ®“y„ kduL$fZ d¡mhp¡   (06)

 (b) A¡L$ kmuep“y„ v$m A“¡ g„bpC A“y¾$d¡ 9 kg $A“¡ 1 m R>¡. s¡“u g„bpC“¡ g„b  (04) 
A“¡ s¡“p A¡L$ R>¡X$pdp„’u ‘kpf ’su An“¡ A“ygnu“¡ s¡“u S>X$Ðh“u QpL$dpÓp ip¡^p¡.

A’hp

 (b) A¡L$ gOy N°l“y„ v$m A“¡ rÓÄep A“y¾$d¡ 1.2 # 1021 kg A“¡ 400 km R>¡.   (04)

  s¡“u k‘pV$u ‘f dy¼s ‘s“ âh¡N ip¡^p¡. (G = 6.67 × 10–11N • m2/kg2)

3. (A) b¡ ‘pfõ‘qfL$ g„b Aphs® v$p¡g“p¡“p AÝepfp¡‘Z“y„ kduL$fZ d¡mhp¡  (06)

A’hp

 (A) ‘°Npdu sf„N dpV$¡ A¡L$d L$v$“u Ly$g DÅ®“y„ kduL$fZ spfhp¡. (06)

 (b) A¡L$ kdsg âNpdu sf„N“¡ y = 4sinπ (0.02x – 8.0t) hX¡$ v$ip®h¡g R>¡. sp¡ s¡“p (04) 
L„$‘rhõspf, sf„Ng„bpC, Aph©rÑ A“¡ sf„Nh¡N ip¡^p¡. Al] y A“¡ x$ k¡ÞV$uduV$fdp„ 
s’p t k¡L$ÞX$dp„ R>¡.

A’hp

 (b) Ýhr““p ”p¡s“u Aph©rÑ 400 Hz A“¡ L„$‘rhõspf 0.10 cm R>¡. Å¡ Ýh“u sf„N“u  (04) 
lhpdp„ TX$‘ 330 m/s A“¡ lhp“u O“sp 0.00129 gm/cm3 lp¡e sp¡ A¡L$d kdedp„ 
A¡L$d n¡Óam v$uW$ hl¡su DÅ®“p âhpl“y„ d|ëe d¡mhp¡.

4. (A) ap¡V$p¡“ A“¡ NyfyÐh krhõspf kdÅhp¡.   (06)

A’hp

 (A) õaqV$L$ hX¡$ ’sy„ n-qL$fZp¡“y„ rhhs®“ kdÅhp¡. s¡“p dpV$¡ b¡°N“u ifs spfhp¡. (06)

 (b) L$p¡ç‘V$“ Akf“p âep¡Ndp„, 10 pm sf„Ng„bpC ^fphsp n-qL$fZp¡ âL$uZ®“ ‘pd¡ R>¡.  (04) 
30° A¡ âL$uZ®“ ‘pdsp n-qL$fZp¡“u sf„Ng„bpC ip¡^p¡. 
(àgpÞL$“p¡ AQmp„L$ h = 6.626 × 10–34 J•s, ‘°L$pi“p¡ h¡N c = 3 × 108 m/s,  

Bg¡¼V$²p¡““y„ v$m me = 9.11 x 10–31 kg).

A’hp

 (b) A¡L$ L|$guS> “mudp„ Cg¡¼V$²p¡““¡ 30 KV “p p.d. l¡W$m ‘°h¡rNs L$fsp DÐkÅ®sp  (04) 
X-qL$fZ“u gOyÑd sf„Ng„bpC NZp¡.  
(àgpÞL$“p¡ AQmp„L$ h = 6.626 × 10–34 J•s, ‘°L$pi“p¡ h¡N c = 3 × 108 m/s,  

Bg¡¼V$²p¡““p¡ huS>cpf e = 1.6 × 10–19 coulomb).
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5. (A) rb“AkfL$pfL$ hS>“hpmp L¡$[ÞV$guhf“p, hS>“ gV$L$ph¡gp dy¼s R>¡X$p“p “d“  (06) 
dpV$¡“y„ k|Ó d¡mhp¡.

A’hp

 (A) d¡¼kh¡g“u hpeb°¡V$ ’su kp¡e“u fus krhõspf kdÅhp¡. (06)

 (b) 1 duV$f g„bpC A“¡ 2 k¡du ‘lp¡mpC s’p 1 k¡du ÅX$pC“p g„bQp¡fk ApX$R>¡v$   (04) 
^fphsp krmep“p¡ A¡L$ R>¡X$p¡ S>qX$s L$f¡gp¡ R>¡. s¡“p dy¼s R>¡X¡$ 6 kg cpf gV$L$phhpdp„  
Aph¡g R>¡. sp¡ kmuep“p dy¼s R>¡X$p“y„ “d“ ip¡^p¡.  
(e„N“p¡ AQmp„L Y = 20 × 1011 dyne/cm2, g = 980 cm/sec2)

A’hp

 (b) 1 cm ÅX$pC“p¡ Qp¡fk ApX$R>¡v$ ^fphsp¡ ^psy“p¡ kmuep¡ b¡ suÿZ ^pfp¡ ‘f 1 m  (04) 

A„sf¡ V$¡L$hu s¡“p dÝetbv$y ‘f 6 kg v$m gV$L$phsp s¡“y„ “d“ 2.5 mm ’sy„ lp¡e  
sp¡ s¡“p¡ e„N dp¡X$éygk ip¡^p¡. (g = 980 cm/ sec2).

ENGLISH VERSION

Instructions: 

(1) As per instruction no. 1 of page no. 1.

(2) Draw figures if necessary.

(3) Notations used in question paper are as usual.

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

(5) Non programmable scientific calculator can be used whenever necessary.

1.  Answer the following any ten question in brief as directed.  (10)

 (01) What is a torque?

 (02) What is an angular momentum?

 (03) Write Newton's law of universal gravitation.

 (04) Write principle of superposition.

	 (05)	 Define	longitudinal	wave.

	 (06)	 Define	angular	frequency.

 (07) Mention the names of any two target metals for production of X-rays.

 (08) For which scattering angle, the greatest energy change is possible for 

scattered photon in the Compton effect?

 (09) What is ultraviolet catastrophe?

 (10) What is the bending couple of a beam?

 (11) What is neutral axis of a beam?

 (12) What is torsional rigidity of the cylinder?
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2. (a) Obtain the equation of the angular speed of precession (ωp) for the  (06) 

spinning top.

OR

 (a) Obtain the equation of gravitational potential energy for the particle.  (06)

 (b) Mass and length of the rod are 9 kg and 1 m respectively. Find moment  (04) 

of inertia about an axis through one end perpendicular to its length.

OR

 (b) Mass and radius of the asteroid are 1.2 × 1021 kg and 400 km  (04) 

respectively. Find free fall acceleration at its surface.  

(G = 6.67 × 10–11N • m2/kg2)

3. (a) Obtain the equation for superposition of two mutually perpendicular  (06) 

harmonic oscillations. 

OR

 (a) Derive the equation for the total energy per unit volume of a progressive  (06) 

wave. 

 (b) A plane progressive wave is represented by the equation  (04) 

y = 4sinπ (0.02x – 8.0t). Find its amplitude, wavelength, frequency  

and wave velocity. Where y and x are in centimetre and t in second.

OR

 (b) A source of sound has a frequency of 400 Hz and amplitude of 0.10 cm.  (04) 

What	is	the	flow	of	energy	across	a	unit	area	per	second,	if	the	velocity	 

of sound in air is 330 m/s and density of air is 0.00129 gm/cm3.

4. (a) Explain in detail Photon and Gravity.   (06)

OR

 (a) Explain Diffraction of X-rays by crystal. Derive Bragg's condition for it  (06)

 (b) X-rays of wavelength 10 pm are scattered in Compton Effect experiment.  (04) 

Find the Wavelength of X- rays scattered through 30°.  

(Planck's constant h = 6.626 × 10–34 J•s, velocity of light c = 3 × 108 m/s, 

mass of electron me = 9.11 x 10–31 kg).

OR

 (b) Electrons are accelerated under 30 KV p.d. in Coolidge tube.  (04) 

Calculate minimum energy of emitted X-ray. 

(Planck's constant h = 6.626 × 10–34 J•s, velocity of light c = 3 × 108 m/s, 

charge of electron e = 1.6 × 10–19 coulomb).
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5. (a) Obtain an expression of depression of a cantilever of ineffective weight,  (06) 

loaded at the free end.

OR

 (a) Explain in detail Maxwell's Vibrating Needle method.  (06)

 (b) A rod of rectangular cross section having 1 meter length, 2 cm breadth  (04) 

and	1	cm	thickness	is	fixed	at	one	end.	A	load	of	6	kg	is	applied	at	its	 

free end. Find depression of its free end.  

(Young's modulus Y = 20 × 1011 dyne/cm2, g = 980 cm/sec2)

OR

 (b) A metal rod of square cross section has 1 cm thickness. It is kept 1 m  (04) 

apart on two knife- edges. A mass of 6 kg is loaded at the midpoint  

which	produces	2.5	mm	depression,	find	its	Young	modulus,	 

(g = 980 cm/ sec2).


