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I YEAR (T.D.C.) SCIENCE EXAMINATION, 2018 

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 (250 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 250 '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 (500 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 500 '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 are the characteristics of Foucault Pendulum? 

  Qksdks yksyd ds D;k y{k.k gSa\ 
 (ii) Define central force. 

  dsUæh; cy dks ifjHkkf"kr djksA 
 (iii) Write down the Gauss’s law for gravitational field. 

  xq:Roh; {ks= ds fy, xkWl dk fu;e fy[kkasA 
 (iv) Define reduced mass. 

  lekfur æO;eku dks ifjHkkf"kr djksA 
 (v) Define elastic and inelastic collisions. 

  izR;kLFk o vizR;kLFk la?kêksa dks ifjHkkf"kr djksA 
 (vi) Define degrees of freedom. Write its unit. 

  Lora=rk dksfV dks ifjHkkf"kr djksA bldk ek=d fy[kksaA 
 (vii) Give any two examples of gyroscope. 

  ?kw.kkZ{kLFkkih ds dksbZ nks mnkgj.k fy[kksA 
 (viii) A wire of radius 4 mm and length 1 m is twisted by 30° from its end. Calculate 

the angle of distortion on the plane of wire. 

 4 feyhehVj f=T;k rFkk 1 ehVj yEckbZ dk ,d rkj vius vUr fljs ls 30° dks.k ls 
ejksM+ fn;k tkrk gSA rkj ds ry ij fo:i.k dks.k dh x.kuk djksA 

 (ix) What is Reynold’s number? On what factor does it depend? 

  jsukWYM la[;k D;k gS\ ;g fdu ?kVdksa ij fuHkZj djrh gS\ 
 (x) What is terminal velocity? 

  lhekUr osx D;k gS\ 

PART – B @@@@    [k.M[k.M[k.M[k.M    & & & & cccc 

UNIT –I @ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – I     
Q.2 Explain the fictitious force with examples. Show that centrifugal force is fictitious 

force.   

 vfHkdfYir cy dks mnkgj.kksa lfgr le>kvksA fl) djks fd vidsfUæ; cy vfHkdfYir cy 
gksrk gSA 

Q.3 Write the Kepler’s law of planetary motion. Prove that the line joining the planet and 

the sun crosses equal areas in equal interval of time.   

 dsIyj ds xzgh; xfr ds fu;e fy[kksA fl) djks fd xzg dks lw;Z ls feykus okyh js[kk leku 
le; vUrjky esa leku {ks=Qy r; djrh gSA 

UNIT –II    @@@@bdkbZbdkbZbdkbZbdkbZ    – II 

Q.4 Calculate the gravitational field and potential due to a spherical shell.   

 ,d xksyh; dks’k ds dkj.k xq:Roh; {ks= rFkk foHko dh x.kuk djksA  
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Q.5 Calculate the centre of mass of an equilateral triangular plate having side ‘a’.   

 ‘a’ Hkqtk okyh ,d leckgq f=Hkqtkdkj IysV ds æO;eku dsUæ dh x.kuk djksA 

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

Q.6 State and explain the principle of conservation of angular momentum and find the 

torque acting on it.   

 dks.kh; laosx laj{k.k ds fl)kUr dks crkrs gq, mldh foospuk dhft, rFkk ml ij yxus 
okys cy vk?kw.kZ dks Kkr dhft,A  

Q.7 Describe the principle of a rocket. Establish the following relation for the final velocity 

of a rocket. 
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 Where the symbols have their usual meanings.   

 jkWdsV ds fl)kUr dk o.kZu djksA jkWdsV ds vfUre osx ds fy, fuEu lEcU/k LFkkfir djksA 
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 tgka ladsrksa ds lkekU; vFkZ gSA 

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

Q.8 What is precessional motion? Obtain an expression for the precessional angular 

velocity of a spinning top.   

 iqjLlj.k xfr D;k gS\ ,d yêw dh iqjLlj.k xfr ds fy, dks.kh; osx dh x.kuk djksA 

Q.9 Define Young’s modulus (Y), bulk modulus (K) and Poisson’s ratio (σ) and prove that 

Y = 3K (1-2σ)   

 ;ax izR;kLFkrk xq.kkad (Y), vk;ru izR;kLFkrk xq.kkad (K) rFkk Ioklksa fu"ifr (σ) dks 
ifjHkkf"kr djks rFkk fl) djks fd Y = 3K (1-2σ) 

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

Q.10 What is Stoke’s law? Derive the relation by the method of dimension.   

 LVksd dk fu;e D;k gS\ foeh; fof/k }kjk blds fy, lEcU/k LFkkfir djksA 
Q.11 Eight rain drops of radius 1 mm each falling down with terminal velocity of 5cm/s 

coalesce to form a bigger drop. Find the terminal velocity of the bigger drop.   

 1 feyhehVj f=T;k dh vkB NksVh cwans tks izR;sd 5 lseh@lsd.M ds lhekUr osx ls fxj jgh 
gS] feydj ,d cM+h cwan dk fuekZ.k djrh gSA bl cM+h cwan dk lhekUr osx Kkr djksA 

PART – C @ @ @ @ [k.M[k.M[k.M[k.M& & & & llll    
Q.12 (a) What is Coriolis force? Deduce an expression for it. Discuss its effect on a freely 

falling body.    (4+3½) 

  dkWfjvkWfyl cy D;k gS\ blds fy, O;atd LFkkfir djksA blds izHkko dks ,d 
Lora=rkiwoZd fxjrh gqbZ oLrq ij le>kvksA 
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 (b) After how much time a Foucault’s pendulum completes one rotation, when the 

pendulum is placed at (i) equator (ii) at latitude of 45°N and (iii) at North pole. 

  fdrus le; i’pkr~ ,d Qksdks yksyd ,d nksyu iw.kZ djrk gS] tc yksyd (i) Hkwe/; 
js[kk ij fLFkr gks (ii) 45°N v{kka’k ij fLFkr gks rFkk (iii) mÙkjh /kqzo ij fLFkr gksA 

Q.13 (a) What is meant by gravitational self energy? Show that the gravitational self 

energy of a uniform sphere of mass M and radius R is given by  
R

GM
 

5

3
-

2

(4+3½)

xq:Roh; Lo ÅtkZ ls vki D;k le>rs gSa\ fl) dhft, fd M æO;eku rFkk R f=T;k okys 

,d leku xksys dh xq:Roh; Lo ÅtkZ 
R

GM
 

5

3
-

2

gksrh gSA 

 (b) Two bodies of masses 3 gm and 9 gm having position vectors ( )k̂ -ĵ 2  î +  and 

( )k̂ ĵ 5  î3 +−  respectively. Find the position vector and distance of centre of mass 

from the origin. 

  3 xzke rFkk 9 xzke æO;eku okyh nks oLrqvksa ds fLFkfr lfn’k Øe’k% ( )k̂ -ĵ 2  î +  rFkk 

( )k̂ ĵ 5  î3 +− gSaA bl fudk; ds æO;eku dsUæ dk fLFkfr lfn’k rFkk ewy fcUnq ls bldh 
nwjh Kkr djksA 

Q.14 (a) Discuss the case of elastic collision of particles in the centre of mass frame of 

reference.    (4½+3) 
  æO;eku dsUæ Ýse esa d.kksa dh izR;kLFk VDdj dh foospuk dhft,A     

 (b) Prove that there is always a loss of kinetic energy in perfectly inelastic collision. 

Also find the amount of loss of kinetic energy in this collision. 

  fl) dhft, fd iw.kZr% vizR;kLFk VDdj esa lnSo xfrt ÅtkZ dk âkl gksrk gSA bl 
VDdj esa xfrt ÅtkZ dh gksus okyh gkfu dk eku Hkh Kkr djksA 

Q.15 (a) Explain the torsion of a cylinder and establish the relation for the twisting couple 

per unit twist for a solid cylinder as well as for hollow cylinder.    

  ,d csyu esa ejksM dks le>kb;s rFkk ,d Bksl csyu o ,d [kks[kys csyu ds fy, izfr 
,dkad ejksM+h cy;qXe ds fy, O;atd LFkkfir djksA 

 (b) Prove that a hollow shaft is stronger than a solid shaft of same length, same mass 

and same material. 

  fl) djks fd ,d [kks[kyh 'kk¶V leku yEckbZ] leku æO;eku rFkk leku inkFkZ dh 
Bksl 'kk¶V dh rqyuk esa vf/kd etcwr gksrh gSA 

Q.16 (a) Establish Bernoulli’s equation for liquid flow, stating separately the assumptions 

made. What does the equation essentially represent?    (4½+3) 

  æo ds izokg ds fy, cjukWyh dk lehdj.k LFkkfir djksA blesa iz;qDr ekU;rkvksa dks 
i`Fkd ls fy[kksA ;g lehdj.k vfuok;Z :i ls D;k fu:fir djrk gSA    

 (b) Write a short note on air foil and Bunsen burner. 

  ok;q QkWby rFkk cqulsu cuZj ij laf{kIr fVIi.kh fy[kksA 

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


