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B.Sc. SECOND YEAR EXAMINATION, 2019 

MATHEMATICS  

Paper – III 

MECHANICS  

Time: Three Hours 

Maximum Marks: 75 
 

         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: 35] 

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 (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 (i) Write the Cartesian equation of common Catenary.  

  lkekU; dSVujh dk dkrhZ; lehdj.k fyf[k,A  

 (ii) Write the statement of “m-n” theorem.  

 “m-n” izes; ds dFku dks fyf[k;sA 

 (iii) Write the principle of virtual work.   

  dfYir dk;Z dk fl)kUr fyf[k,A  

 (iv) Define time of flight of a projectile.  

  iz{ksI; ds mM~M;u dky dks ifjHkkf"kr dhft,A  

 (v) Write formula for tangential and normal accelerations. 

  LiZ’k js[kh; ,oa vfHkykfEcd Roj.k ds lw= fyf[k,A  

 (vi) Define Hooke’s Law.  

  gqd ds fu;e dks ifjHkkf"kr dhft,A  

 (vii) What will be the sum of pressures at the ends of any diameter, if a particle goes 

right round a circle?  

  fdlh o`Ùk ds O;kl ds fljksa ij ncko D;k gksxk ;fn d.k òÙk dk iwjk pDdj yxkrk gS\ 

 (viii) Define centre of pressure.  

  nkc dsUnz dh ifjHkk"kk fyf[k,A  

 (ix) Write the principle of floatation.  

  Iyoeku ds fl)kUr dks fyf[k,A  

 (x) What do you mean by centre of pressure of compound area?  

  la;qDr {ks= ds nkc dsUnz ls vki D;k le>rs gaS\  
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PART – B @ @ @ @ [k.M[k.M[k.M[k.M& & & & cccc    

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

Q.2 A sphere of given weight W, rests between two smooth planes, one vertical and other 

inclined at an angle α to the vertical. Find reactions of the planes on the sphere.  

 w Hkkj dk ,d xksyk nks fpdus leryksa ds chp esa j[kk gqvk gSA ,d lery m/okZ/kj esa gS vkSj nwljk 

m/okZ/kj ls α dks.k cukrk gSA xksys ij leryksa dh izfrfØ;k;sa Kkr dhft,A   

Q.3 The extremities of a heavy string, of length 2l and weight 2l w, are attached to the small 

rings which can slide on a fixed horizontal wire. Each of these rings is acted on by a 

horizontal force equal to lw. Then show that the distance apart of the rings is                        

2l log�1 +  √2� .  

 2l yEckbZ dh 2l w Hkkj okyh Hkkjh Mksjh ds Nksjksa ij nks NksVh f?kjfu;k¡ yxh gS tks ,d fLFkj {kSfrt 

rkj ij fQlyrh gSA bu izR;sd f?kjfu;ksa ij lw ds cjkcj dk {kSfrt cy yxk gqvk gSA iznf’kZr 

dhft, fd bu f?kjfu;ksa ds e/; nwjh 2� log�1 +  √2� gSA    
UNIT –II@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – II 

Q.4 A particle is thrown over a triangle from one end of a horizontal base and grazing the 

vertex falls on the other end of the base. If A and B be the base angles and α the angle 

of projection. Prove that- tan α = tan A + tan B.  

 ,d d.k fdlh f=Hkqt ds {kSfrt vk/kkj ds ,d fljs ls Qsadk tkrk gS tks f=Hkqt ds 'kh"kZ ls gksdj 

vk/kkj ds nwljs fljs ij fxjrk gSA ;fn f=Hkqt ds vk/kkj dks.k A vkSj B vkSj iz{ksi dks.k α gks] rks 

fl) djks fd & tan α = tan A + tan B.  
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Q.5 From a point on a plane, which is inclined at an angle β to the horizon, a particle is 

projected with a velocity μ at an angle α with the horizontal. Find the range up the 

inclined plane and the time of flight.   

 lery ds ,d fcUnq ls] tks {kSfrt ds lkFk β dks.k cukrk gS] ,d d.k dks μ osx ls {kSfrt ry ls 

α dks.k dh fn’kk esa Qsadk tkrk gSA ur lery ds p<+ku ij ijkl ,oa mM~M;u dky Kkr dhft,A   

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

Q.6 Show that the time of descent to the center of force, the force varying inversely as the 

square of the distance from the center through the first half of its initial distance is to 

that through the last half as π + 2 : π - 2  

 ;fn fdlh d.k ij fØ;k’khy cy nwjh ds oxZ ds O;qRØekuqikrh gks] rks fl) dhft, fd cy dsUnz dh 

vksj pyus okys fiUM }kjk izFke vk/kh nwjh rFkk f}rh; vk/kh nwjh pyus esa yxus okys le; dk vuqikr 

π + 2 : π - 2 gksxkA 

Q.7 A particle is moving with S.H.M. from on extremity of path towards the center is 

observed to be at distances x1, x2, x3 from the center at the end of three successive 

seconds. Show that the time of a complete oscillation is 
� 
�  , where cos θ =  ��� ��

���  . 

 ,d d.k ljy vkorZ xfr esa xfreku gSA ,d fljs ls dsUnz dks tkrs gq, ;g ik;k x;k fd yxkrkj 

rhu lSd.M+ksa ij d.k dh dsUnz ls nwjh x1, x2, x3 gSaA iznf’kZr dhft;s fd ,d nksyu dk vkorZ dky 

� 
�  gS] tgk¡ cos θ =  ��� ��

���   gSA    
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UNIT –IV@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – IV 

Q.8 Discuss the motion of a particle which is moving vertically downwards from rest 

through a medium whose resistance varies as the square of the velocity.  

 ,d d.k dh xfr dh foospuk dhft;s tks fojkekoLrk ls xq#Rokd"kZ.k ds v/khu ,d ,sls ek/;e esa 

gksdj fxjrk gS ftldk izfrjks/k mlds osx ds oxZ ds lekuqikrh gSA  

Q.9 A quadrilateral ABCD is immersed in the liquid with CD in the free surface and sides 

AD and BC vertical of lengths α and β respectively. Find the depth of C.P. in terms of 

α and β.  

 ,d prqHkqZtkdkj iVy ABCD dh Hkqtk CD eqDr i"̀B esa gS vkSj Hkqtk,¡ AD, BC m/okZ/kj rFkk Øe’k% 

α, β yEckbZ dh gSA rks nkc dsUnz dh xgjkbZ α, β ds inksa esa Kkr dhft,A    

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

Q.10 Prove that the depth of the center of pressure of a trapezium immersed in water with the 

side a in the free surface and the parallel side b at a depth h below the surface is�����
����� �

�. 

 ,d lery prqHkqZt ty esa bl izdkj Mqck;k tkrk gS fd Hkqtk a eqDr i"̀B esa vkSj lekUrj Hkqtk b 

eqDr i"̀B ds uhps h xgjkbZ ij gSA fl) dhft, fd blds nkc dsUnz dh xgjkbZ �����
����� �

�  gSA   
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Q.11 A body floating in water has volumes V1, V2, V3 above the surface when the densities 

of the surrounding air are respectively S1, S2, S3. Prove that-  

   
��� ��

 � +  !�� ��
 � +  !�� ��

 � = 0. 

 ty esa rSjrs ,d fiUM ds V1, V2, V3 vk;ru ty ds eqDr i`"B ds ckgj jgrs gSa] tcfd ifjok;q ds 

?kuRo Øe’k% S1, S2, S3  gS] rks fl) djks fd & 

   
��� ��

 � +  !�� ��
 � +  !�� ��

 � = 0-  

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

Q.12 A uniform beam of length 2a rest in equilibrium against smooth vertical wall and over 

a smooth peg at a distance b from the wall. It θ be the inclination of the beam to the 

vertical, show that-  sin� θ =  �
� .  

 ,d 2a yEckbZ dh ,d leku NM+ ,d fpduh [kw¡wVh ds Åij rFkk fpduh m/oZ nhokj ds lgkjs 

lkE;koLFkk esa gSA [kw¡Vh nhokj ls b nwjh ij gks rFkk nhokj ls NM+ dks.k θ cukrh gks] rks fl) djks 

fd sin� θ =  �
� - 
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Q.13 A string of length a forms the shorter diagonal of a rhombus formed of four uniform 

rods, each of length b and weight w which are hinged together. If one of the rods be 

supported in a horizontal position, prove that the tension of the string is  
�% ����� ���

&√'�� � ��  .  

 a yEckbZ dh ,d Mksjh pkj ,d leku ijLij tqM+s gq, n.Mksa }kjk cus leprqHkqZt dk NksVs okyk fod.kZ 

cukrh gS tgk¡ izR;sd n.M dh yEckbZ b vkSj w gSA ;fn muesa ls ,d n.M {kSfrt fLFkfr esa vk/kkfjr 

fd;k x;k gks] rks fl) djks fd Mksjh esa ruko  
�% (���� ��)

&√'�� � ��  gSA 

Q.14 The Radial and Transverse velocities of a particle are λ r and π θ. Find its path and show 

that its radial transverse components of acceleration are respectively 

   λ� r −  � ��
-   and rθ �λ +  

-�.     

 fdlh d.k ds vjh; ,oa vuqizLFk osx Øe’k% λ r rFkk π θ gSA bldk iFk Kkr dhft, vkSj fl) 

dhft, fd blds vjh; ,oa vuqizLFk Roj.k Øe’k% gS fd λ� r − � ��
-   rFkk rθ �λ + 

-� gksaxsA 
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Q.15 A particle is projected along the inside of a smooth vertical circle of radius a, from the 

lowest point. Show that the velocity of projection required in order that after leaving the 

circle the particle may pass through the center is .�/0
� � �√3 + 1�.  

 ,d d.k a f=T;k okys m/okZ/kj òÙk ds fuEure fcUnq ls òÙk ds vUnj dh vksj Qsadk tkrk gSaA ;fn 

d.k òÙk dks NksM+us ds i'pkr blds dsUnz ls xqtjrk gks] rks iz{ksi osx fuEu gksuk pkfg, 

.�/0
� � �√3 + 1� 

Q.16 If ρ and  ρ� be the densities of two liquids (ρ <  ρ� ) and the length of arms of a U tube 

in which they meet be m and n inches 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  
4�  (5�6)

�4� � 4�  .  

 ;fn ρ rFkk ρ′ ?kuRo ds nks rjy (ρ <  ρ� ) ,d U uyh esa feyrs gSa ftldh Hkqtk;sa Øe’k% m rFkk 

n bap gSA rks fl) dhft, fd ryh dks iw.kZr;k Hkjus gsrq gYds rjy ds LrEHk dh Å¡pkbZ muds ijLij 

feyus ls {kSfrt lery ls 
4�  (5�6)

�4� � 4�   gksuh pkfg,A   

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


