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2128 

B.A. SECOND YEAR EXAMINATION, 2019 

MATHEMATICS   

Paper – III 

Mechanics  

Time: Three Hours 

Maximum Marks: 65 
 

         PART – A ¼[k.M & v½¼[k.M & v½¼[k.M & v½¼[k.M & v½      [Marks: 20] 

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: 20] 

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 all questions.  

 lHkh iz’uksa ds mÙkj nhft,A  

 (i) Write statement of Lami’s theorem.  

  ykeh ds izes; dk dFku fyf[k,A  

 (ii) Define Coefficient of Friction.  

 ?k"kZ.k xq.kkad dks ifjHkkf"kr dhft,A  

 (iii) Define Virtual Work.  

  dfYir dk;Z dh ifjHkk"kk fyf[k,A 

 (iv) Define Highest height of a Projectile.  

  iz{ksI; dh mPpre Å¡pkbZ dks ifjHkkf"kr dfj,A  

 (v) Define Simple Harmonic Motion.  

  ljy vkorZ xfr dh ifjHkk"kk fyf[k;sA  

 (vi) Define Hook’s law.  

  gqd ds fu;e dks fyf[k,A  

 (vii) What do you mean by Resisting Medium?  

  izfrjks/kh ek/;e ls vki D;k le>rs gSa\ 
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 (viii) Define terminal velocity of a Particle.  

  fdlh d.k ds vfUre osx dks ifjHkkf"kr dhft,A  

 (ix) Define Surface of equal densities.  

  leku ?kUro ds i`"B dks ifjHkkf"kr dhft,A  

 (x) Define Centre of pressure.  

  nkc dsUnz dks ifjHkkf"kr dhft,A  

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

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

Q.2 A sphere of radius r rests against a smooth vertical wall to which it is attached by a string 

of length ´ fastened to a point on the surface. Find the tension of the string.  

 ,d r f=T;k dk fpduk xksyk ,d fpduh Å/okZ/kj nhokj ds lgkjs lkE;koL;k esa gSA xksys dh lrg 

ds ,d fcUnq ij ´ yEckbZ dh jLlh ca/kh gS] ftldk nwljk fljk nhokj ds ,d fcUnq ij c¡/kk gSA jLlh 

eaas ruko Kkr dhft,A  

Q.3 A uniform ladder rests in limiting equilibrium with its lower end on a rough horizontal 

plane whose coefficient of friction is µ and its upper end against a smooth wall. Prove 

that the inclination of the ladder to the vertical is tan – 1(2µ).  

 ,d ,dleku lh<+h lhekUr lUrqyu esa fLFkr gS] ftldk ,d fljk µ ?k"kZ.k xq.kkad okyh #{k Hkwfe ij 

gS vkSj nwljk fljk fpduh nhokj ds lgkjs gSaA fl) dhft, fd lh<+h dk Å/okZ/kj ls >qdko             

tan – 1(2µ) gSA 
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UNIT –II@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – II 

Q.4 The line joining C to D is inclined at an angle α to the horizon, show that least velocity 

required shoot from C to D is tan ��
� +  	


� time. The least velocity required shoot from 

D to C.  

 nks fcUnq C rFkk D dks feykus okyh js[kk {kSfrt ds lkFk α dks.k fufeZr djrh gSA fl) dhft, C 

ls D rd Qasdus dk U;wure osx D ls C rd Qsadus ds fy;s vko’;d U;wure osx dk 

tan ��
� + 	


� xquk gksxkA  
Q.5 A sphere impinges directly on an equal sphere at rest. If the coefficient of restitution be 

e, show that their velocities after impact are as (1- e) : (1 + e). 

 ,d xsan fdlh nwljh leku ek=k dh xsan ls la?kÍ djrh gS tks fd fojkekoLFkk esa gS] ;fn izR;kuu 

xq.kkad e gks] rks la?kÍ ds i’pkr~ bu xsnksa dk osx (1- e) : (1 + e) gksxkA  

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

Q.6 The radial and transverse velocities of a particle are λ r and  µ θ. Find the path of particle.   

 fdlh d.k ds vjh; ,oa vuqizLFk osx λ r rFkk µ θ gSA d.k dk iFk Kkr dhft,A  
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Q.7 A particle is moving with S. H. M. Its distances from the middle point of its path at three, 

consecutive seconds are observed to be x1, x2, x3. Prove that the time of a complete 

oscillation is:   

                              

�

���� ���� ����� �  

 ,d S. H. M. esa iFk ds e/; fcUnq ls fdlh d.k dh rhu mÙkjksÙkj lsd.Mksa esa nwfj;ka x1, x2, x3 gSaA 

fl) dhft, fd iw.kZ vkoZrdky gSA  

                       

�

���� ���� ����� �  

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

Q.8 A particle is projected along the inner surface of a smooth vertical circle of radius a, its 

velocity at the lowest point being  
�
� ��95 ag�. Show that it will leave the circle at an 

angular distance cos � �!
�� from the highest point.  

 dksbZ d.k a f=T;k ds ,d fpdus Å/okZ/kj o`Ùk ds vUr% ry ds lkFk òÙk ds lcls uhps fcUnq ls 

�
� ��95 ag� osx ls Qsadk tkrk gSA fl) djksa fd og loksZPp fcUnq ls cos � �!

�� dksf.k; nwjh ij 

oÙ̀k ls lEidZ NksM+ nsxkA  
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Q.9 Two particles are let drop from the cusp of a cycloid down the curve at an interval of 

time t. Prove that they will meet in time 2π$%
& + '


   

 nks d.kksa dks t le; ds vUrjky esa ,d pØt ds mHk;kxz ls uhps dh vksj Mkyk tkrk gSA fl) dhft, 

fd ;s d.k ijLij 2π$%
& + '


  le; esa feysaxsA  

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

Q.10 If ρ and ρ′ be the densities of two fluids (ρ < ρ′) and the length of the arms of a U – tube 

in which they meet be m and n respectively; Prove that in order that the tube may be 

completely filled, the height of the column of the lighter fluid above the horizontal plane 

in which they meet must be  
�( )� ��

*�� �+  .  

 ;fn ρ rFkk ρ′ ?kUro ds nks rjy (ρ < ρ′) ,d U uyh esa Mkysa ftldh Hkqtk;sa m rFkk n gSa fl) 

dhft, fd uyh dks iw.kZr;k Hkjus gsrq gYds rjy ds LrEHk dh Å¡pkbZ muds ijLij feyus ds {kSfrt 

lery ls 
�( )� ��

*�� �+  gksuh pkfg,A  

Q.11 A square lamina is just immersed vertically in water and then lowered through a depth 

h. If a be length of the edge of the square. Prove that the distance of C. P. from the centre 

of the square is: 

                                     
%�

,%-�
. 

 ,d oxZ iVy ty esa Å/okZjr% Bhd Mwck gS vkSj rc mldks h xgjkbZ uhps fd;k tkrk gSA ;fn oxZ 

dh ,d Hkqtk dh yEckbZ a gks] rks fl) djks fd oxZ ds dsUnz ls nkc dsUnz dh nwjh gS%   

                          
%�

,%-�
.  
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PART – C @ @ @ @ [k.M[k.M[k.M[k.M    & & & & llll 

Q.12 Show that the length of an endless chain which will hang over a circular pulley of radius 

a so as to be in contact with two thirds of the circumference of the pulley is - 

                                a /��
! +  !

0& *
- √!+2 

 fl) dhft, fd ,d varghu psu dh yackbZ] tks dh ,d xksykdkj pj[kh ij yVdsxh ftldh f=T;k 

a gS] tksfd pj[kh dh ifjf/k ds nks frgkbZ fgLls ds laidZ esa jgsas] og gS& 

 a 34π
3 +  3

log *2 +  √3+7 

Q.13 Find the loss of kinetic energy (K. E.) by direct impact of two smooth and elastic 

spheres.   

 nks fpdus rFkk izR;kLFk xksyksa ds lh/ks la?kÍ ls xfrt ÅtkZ dk âl Kkr dhft,A  

Q.14 A light elastic string of Natural length ´ and Modulus of elasticity λ is hung by one end 

and to the other end is tied a particle of mass m. Discuss the motion of the particle.   

 ,d ´ izkÑr yEckbZ rFkk λ izR;kLFk fLFkjkad dh gYdh izR;kLFk Mksjh ,d fljs ls yVdh gqbZ gS rFkk 

blds nwljs fljs ij m nzO;keku dk ,d d.k cka/kk x;k gSA d.k dh xfr dh foospuk djksA  



 

 

[2128]  Page 8 of 8  

  

Q.15 A particle is protected with velocity u along a smooth horizontal plane in a medium 

whose resistance per unit mass is µ times the cube of the velocity. Show that the distance 

it has described in time t is:  

   
�

8 9  :��1 + 2 μ u
t� −  1?   

 ,d d.k u osx ls ,d fpdus {kSfrt lery ij ,sls ek/;e esa Qsadk tkrk gSA ftldh bdkbZ lagfr 

ds fy;s izfrjks/k µ ¼osx½3 gSA fl) dhft, fd t le; i'pkr~ blds }kjk pyh nwjh gSA  

   
�

8 9  :��1 + 2 μ u
t� −  1? 

Q.16 A Semi-circular lamina of radius a is immersed in liquid with the diameter in the surface. 

Find the depth of the CP.     

 f=T;k a dk v)Zo`Ùkh; iVy nzo esa bl izdkj Mwck gS fd mldk O;kl eqDr i`"B esa gSA nkc dsUnz 

Kkr djksA  

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

 


