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B.SC. FIRST YEAR EXAMINATION, 2019 

PHYSICS   

Paper – I 

MECHANICS OF PARTICLES RIGID BODIES 

 AND CONTINUOUS MEDIA  

Time: Three Hours 

Maximum Marks: 50 
 

         PART – A ¼[k.M & v½¼[k.M & v½¼[k.M & v½¼[k.M & v½      [Marks: 10] 

Answer all questions (50 words each). 

All questions carry equal marks. 

lHkh iz’u vfuok;Z gSaA izR;sd iz’u dk mŸkj 50 'kCnksa ls vf/kd u gksA  

lHkh iz’uksa ds vad leku gSaA 

         PART – B ¼[k.M & c½¼[k.M & c½¼[k.M & c½¼[k.M & c½      [Marks: 25] 

Answer five questions (200 words each). 

Selecting one from each unit. All questions carry equal marks. 

izR;sd bdkbZ ls ,d&,d,d&,d,d&,d,d&,d iz’u pqurs gq,] dqy ik¡p iz’u dhft,A 

izR;sd iz’u dk mŸkj 200 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 

           PART – C ¼[k.M & l½¼[k.M & l½¼[k.M & l½¼[k.M & l½      [Marks: 15] 

Answer any two questions (300 words each). 

All questions carry equal marks. 

    dksbZ nks iz’unks iz’unks iz’unks iz’u dhft,A izR;sd iz’u dk mŸkj 300 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 
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PART – A @ @ @ @ [k.M[k.M[k.M[k.M& v& v& v& v 

Q.1 Answer the following questions- 

 fuEufyf[kr iz’uksa ds mÙkj nhft,& 

 (i) What is the Law of conservation of Angular Momentum? 

  dks.kh; laosx ds laj{k.k dk fu;e D;k gS\ 

 (ii) The latitude of a place is 30° N. In how much time the plane of Foucault pendulum 

will turn through 90°. 

 ,d LFkku dk v{kka’k 30° N gSA fdrus le; esa bl LFkku ij Qksdks yksyd dk ry 90° ?kwe 

 tk,xkA 

 (iii) How does the gravitational field vary with distance from the centre of a thin 

spherical shell? Show the variation with a suitable graph. 

  xq:Roh; {ks= dh rhozrk ,d irys xksyh; dks’k ds dsUæ ls fdl izdkj ifjofrZr gksrh gS\

 mi;qDr vkjs[k }kjk n’kkZb;sA 

 (iv) Explain the terms ‘Impact parameter’ in scattering. 

  izdh.kZu esa in ^la?kkr izkpky* dks le>kb;sA 

 (v) What do you mean by degree of freedom of body? 

  fdlh oLrq dh Lora=rk dh dksfV ls vkidk D;k vfHkizk; gS\ 

 (vi) Prove that the velocity of centre of mass remains constant in the absence of 

external force. 

  fl) dhft;s fd ckº; cy dh vuqifLFkfr esa æO;eku dsUæ dk osx fLFkj jgrk gSA 

 (vii) What is Hooke’s law? 

  gqd dk fu;e D;k gS\ 

 (viii) What is the origin of precession motion? 

  iqjLlj.k xfr dk mn~xe D;k gS\ 

 (ix) State the Stoke’s law for viscosity. 

  foLdkflrk esa LVksd ds fu;e dks ifjHkkf"kr dhft;sA 

 (x) What is the effect of pressure on viscosity of liquids? 

  æokas dh ';kurk ij nkc dk D;k izHkko gksrk gS\ 
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PART – B @ @ @ @ [k.M[k.M[k.M[k.M& & & & cccc    

UNIT –I@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – I 

Q.2 What is a Foucault pendulum? Derive an expression for the time period of rotation of 

its plane. 

 Qksdks yksyd D;k gksrk gS\ blds ry ds ?kw.kZu ds nksyu dky ds fy;s lw= O;qRiUu dhft;sA 

Q.3 Describe motion of a particle under influence of a central force. 

 ,d dsUæh; cy {ks= esa xfreku d.k dh xfr dh foospuk dhft;sA 

UNIT –II@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – II 

Q.4 What is reduced mass of a system? Reduce two body problem to one body problem and 

 obtain on equation of motion for equivalent one body problem for two masses. 

 lekfur nzO;eku ls vki D;k le>rs gSa\ fdl izdkj f}d.k leL;k dks ,dy d.k leL;k esa ifjofrZr 

 fd;k tk ldrk gSa\ f}d.k fudk; ds rqY; ,dy d.k ds fy;s xfr dk lehdj.k O;qRiUu dhft;sA 

Q.5 What is Rutherford scattering? Derive an expression for the differential scattering cross 

 section for scattering of α-particles by heavy atomic nucleus. 

 jnjQksMZ izdh.kZu ls D;k rkRi;Z gS\ Hkkjh ukfHkd }kjk α&d.k ds izdh.kZu ds fy;s vody izdh.kZu 

ifj{ks= dk O;atd izkIr dhft;sA 

UNIT –III@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – III 

Q.6 Derive a relation for the position of a center of mass for a solid cone of height h. 

 h ÅapkbZ ds ,d Bksl 'kadq ds æO;eku dsUæ dh fLFkfr ds fy;s laca/k O;qRiUu dhft;sA 

Q.7 Prove that in elastic collision of two particles, the relative velocity of approach before 

the collision is equal to the relative velocity of separation after the collision. 

 fl) djks fd nks d.kksa dh izR;kLFk VDdj esa VDdj ds iwoZ vkisf{kd mixeu osx VDdj ds i’pkr~ 

vkisf{kd vixeu osx ds cjkcj gksrk gSaA 

UNIT –IV@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – IV 

Q.8 What do you mean by intrinsic spin of a particle. How it is different from orbital motion 

of particle. Compare angular momentum related with two type of motion. Explain 

clearly by citing examples. 

 ,d oLrq ds vUrj pØ.k ls vkidk D;k rkRi;Z gS\ ;g oLrq dh d{kh; xfr ls fdl izdkj fHkUu gS\ 

nksuksa xfr;ksa lsa lEcfU/kr dks.kh; laosxksa dk rqyukRed foospu dhft;sA mnkgj.k }kjk Li"V dhft;sA 
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Q.9 Explain Y-young’s modulus of elasticity, K-Bulk modulus of elasticity, η-modulus of 

rigidity, prove the relation. 

  Y =
���

����
 

 ;ax izR;kLFkrk xq.kkad Y, vk;ru izR;kLFkrk xq.kkad K, n`<+rk izR;kLFkrk xq.kkad η le>kb;sA 

fuEufyf[kr lEca/k fl) dhft;sA 

  Y =
���

����
 

UNIT –V@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – V 

Q.10 What do you understand by streamline and turbulent flow? What is critical velocity? It 

depends on what factors? Discuss motion of a body in a viscous medium.  

 js[kh; izokg vkSj fo{kqC/k izokg ls vki D;k le>rs gaS\ ØkfUrd osx fdls dgrs gSaS\ ;g fdu&fdu 

ckrksa ij fuHkZj djrk gS\ ';ku ek/;e esa fdlh oLrq dh xfr dk o.kZu dhft;sA 

Q.11 Derive Poiseuille’s equation. What are the limitations for deriving this equation?   

 ikbtwyh lehdj.k O;qfRir dhft;sA bl lehdj.k dks O;qfRir djus dh D;k lhek,a gS\ 

PART – C @ @ @ @ [k.M[k.M[k.M[k.M& & & & llll 

Q.12 (a) What are the Galilean transformation equation? Obtain transformation equations 

 for rotating frame of reference. [4+3½] 

  xSysfy;u :ikUrj.k lehdj.k D;k gS\ ?kw.khZ funsZ’k rU= ds fy;s :ikUrj.k lehdj.kksa dks 

 O;qRiUu dhft;sA 

 (b) A piece of stone falling on equator from a tower 100 m high from rest. What is 

 horizontal displacement of stone due to rotation of earth? 

   g =10 m/s2, 

   Wearth = 7.30×10-5 rad/sec. 

  Hkwe/; js[kk ij ,d iRFkj dk VqdM+k 100 ehVj Åaph ehukj dh pksVh ls fojkekoLFkk ls fxjrk 

 gSA i`Foh ds ?kw.kZu ds dkj.k mldk {kSfrt foLFkkiu fdruk gksxk\ 

   g =10 ehVj@lsd.M2 

   WiF̀oh = 7.30×10-5 jsfM;u@lsd.M 

Q.13 (a) State and obtain Gauss equation for gravitational field. Explain its           

 significance. [4+3½]

 xq:Rokd"kZ.k {ks= ds fy;s xkml lehdj.k dk mYys[k o izfriknu dhft,A bldk egRo 

 le>kb,A 
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 (b) Find the Gravitational self energy of a uniform density solid sphere? If sphere’s 

 radius is 1.0 m and density is 5 kg/m3 

   G = 6.67×10-11 S.I. units  

  fdlh leku ?kuRo okys Bksl xksys dh xq:Roh; Lo ÅtkZ fdruh gksxh\ ;fn xksys dh f=T;k 

1.0 eh- rFkk mldk ?kuRo 5 fd-xzk-/eh-3 gSA 

   G=6.67×10-11 S.I. units 

Q.14 (a) Obtain Euler’s equation for rigid body dynamics. [4+3½] 

  n`<+ fi.M xfrdh dk vk;yj lehdj.k izkIr dhft,A 

 (b) If the centre of mass of three particles of mass 2,4 and 6 grams is at the point (2,2,2) 

then where should be the fourth particle of 8 grams mass be placed so that the 

centre mass be at point (0,0,0) for new system. 

  2]4]6 xzke æO;eku ds d.kkas dk æO;eku dsUæ ¼2]2]2½ fcUnq ij gSA ,d 8 xzke æO;eku ds d.k 

dks fdl fcUnq ij j[kas fd uohu rU= dk æO;eku dsUæ fcUnq ¼0]0]0½ ij vk tk;sA 

Q.15 (a) One end of horizontal beam of rectangular cross section is fixed in a wall. Establish 

 a relation for depression at the free end when it is loaded. How can you determine 

 y by this method? [4+3½] 

  vk;rkdkj ifjPNsn dh ,d {kSfrt NM+ dk ,d fljk nhokj ls tdM+k gqvk gSA ;fn nwljk fljk 

 Hkkfjr gks rks mlds >qdko ds fy;s lEcU/k LFkkfir djksA bl fof/k }kjk y dk eku dSls Kkr 

 djksxs\ 

 (b) Why the Girders used in roofs are of shape I? Explain. 

  Nrksa esa dke vkus okyh xMZj I ds vkdkj dh D;ksa cukbZ tkrh gS\ le>kb;sA 

Q.16 (a) What is Bernoulli’s theorem? Explain by giving at least 3 examples.  [4+3½] 

  cjukSyh dk izes; D;k gS\ de ls de rhu mnkgj.k nsdj le>kb;sA 

 (b) Water is filled in a container up to height H. If hole is made in container at a depth 

 of h water rushes from hole and strikes ground distance x from container. Obtain 

 an expression for x in terms of H and h. 

  ,d ik= esa H ÅapkbZ rd ty Hkjk gSA ty ds LorU= ry ls h xgjkbZ ij ik= ik’oZ esa ,d 

 fNæ djus ls ty /kkjk x nwjh ij tkdj fxjrh gSA H rFkk h ds inksa esa x ds fy;s O;atd 

 fudkfy;sA 

----------------------------------------- 

 

 


