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MT-09 

December - Examination 2025 

B.A./B.Sc. (Part-III) Examination 

MATHEMATICS 
MECHANICS 

Paper : MT-09 
 [Time: 3 Hours ]                   [Maximum Marks: 46]     
                                                                                           

 

Note :- The question paper is divided into three Sections A, B and C. Write answers as per the given 

   instructions. Use of non-programmable scientific calculator is allowed in this paper. 

funsZ’k funsZ’k funsZ’k funsZ’k %&%&%&%&    ;g iz’u&i= ^v*] ^c* vkSj ^l* rhu [k.Mksa esa foHkkftr gSA fn, x, funsZ’kksa ds vuqlkj mŸkj nhft,A 

   bl iz’u&i= esa ukWu&izksxzkescy lkbafVfQd dSYdqysVj ds mi;ksx dh vuqefr gSA    

 

 Section-A 6××××1====6 

 (Very Short Answer Type Questions)  

Note :- Answer all questions. As per the nature of the question delimit your answer in one word, one 

   sentence or maximum up to 30 words. Each question carries 1 mark. 

 [k.M&^v^[k.M&^v^[k.M&^v^[k.M&^v^     

 ¼vfr¼vfr¼vfr¼vfr    y?kqy?kqy?kqy?kq    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& lHkh lHkh lHkh lHkh iz’uksa ds mŸkj nhft,A vki vius mŸkj dks iz’ukuqlkj ,d 'kCn] ,d okD; ;k vf/kdre                

   30303030  'kCnksa esa ifjlhfer dhft,A izR;sd iz’u 1111 vad dk gSA 

1. (i) Find the resultant of two forces of 4 N and 5 N acting at an angle of 60º.  

  4 U;wVu vkSj 5 U;wVu ds cyksa dk ifj.kkeh Kkr dhft,] tks 60º dks.k ij fØ;k’khy 

gSaA 

 

 (ii) Write the definition of apsidal angle.  

  LrfC/kdk dks.k dh ifjHkk"kk fyf[k,A  

 (iii) Write Cartesian equation of Catenary.  

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

 (iv) Define period of simple harmonic motion.  

  ljy vkorZ xfr ds vkorZdky dks ifjHkkf"kr dhft;sA  

 (v) State Lami’s theorem on concurrent forces.  

  laxkeh cyksa ij ykeh izes; dk dFku fyf[k,A  

 (vi) Define constrained motion.  

  izfrcfU/kr xfr dks ifjHkkf"kr dhft,A  
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 Section-B 4××××5====20 

 (Short Answer Type Questions)  

Note :- Answer any four questions. Each answer should not exceed 200 words. Each question 

   carries  5 marks. 

 [k.M&^c^[k.M&^c^[k.M&^c^[k.M&^c^  

 ¼y?kq mŸkjh; iz’u½¼y?kq mŸkjh; iz’u½¼y?kq mŸkjh; iz’u½¼y?kq mŸkjh; iz’u½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha pkjfdUgha pkjfdUgha pkjfdUgha pkj iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 200200200200 'kCnksa esa ifjlhfer dhft,A 

   izR;sd iz’u 5555 vad dk gSA 

2. Forces of weight 2, √3, 5, √3, 2 kg are applied on an angular point of an equal 

hexagon towards remaining 5 angular points respectively. Find direction and 

magnitude of resultant force. 

 

 2, √3, 5, √3, 2 fdxzk Hkkj ds cy Øe’k% fdlh le"kVHkqt ds dksbZ ,d dks.kh; fcUnq ij 

'ks"k ikap dks.kh; fcUnqvksa dh vksj fØ;k’khy gSaA ifj.kkeh cy dk ifjek.k vkSj fn’kk Kkr 

dhft,A 

 

3. Radius of a hollow sphere is α. If coefficient of friction is 1 √3�  , then find the height 

to which a particle remains at rest inside it. 

 

 ,d [kks[kys xksys dh f=T;k α gSA ;fn ?k"kZ.k xq.kkad 1 √3�  gks] rks Kkr dhft;s fd d.k 

mlds Hkhrj fdruh Å¡pkbZ rd fojkekoLFkk esa jg ldrk gS\ 

 

4. A heavy uniform string of length 2l is hanged between two points in horizontal. 

Lowest point of string is at a distance ‘b’ from the horizontal line passes through 

points. Find tension at lowest point.  

 

 2l yackbZ dh le:i Hkkjh Mksjh dks {kSfrt esa fLFkr nks fcUnqvksa ls yVdk;k x;k gSA Mksjh 

dk fuEure fcUnq] fcUnqvksa ls xqtjus okyh {kSfrt js[kk ls b nwjh ij gSA fuEure fcUnq ij 

ruko Kkr dhft,A 

 

5. A heavy endless equal string hangs on a circular pulley of radius ‘a’ in such a way 

that the string is in contact with 
2
3 part of the circumference of the pulley. Prove that 

the string length will be - 

 

 
  a �4π

3 + 3
log�2+√3�� 

 

 a f=T;k dh o`Ùkkdkj f?kjuh ij ,d fljkghu (endless) le:i “kjh Mksjh bl izdkj yVdh 

gS fd Mksjh] f?kjuh dh ifjf/k ds 2
3 “kx ds lEidZ esa gSA fl) dhft, fd Mksjh dh    

yEckbZ & 

 

 
  a �4π

3 + 3
log�2+√3��  gksxhA 
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6. A particle is projected with a velocity U into a vertically resisting medium. If the 

resistance of the medium is proportional to the square of the velocity ν, then prove 

that the particle will return to the point of launch with velocity 
UV

�U2+V2 after a time 

V
g �tan-1 U

V + tan-1 �

V�, where V is final velocity. 

  

 ,d d.k dks U osx ls Å/okZ/kj izfrjks/kh ek/;e esa iz{ksfir fd;k tkrk gSA ;fn ek/;e dk 

izfrjks/k] osx ν ds oxZ ds lekuqikrh gS] rks fl) dhft, fd d.k iz{ksi.k fcUnq ij UV
�U2+V2  

osx ls V
g �tan-1 U

V + tan-1 �

V� le; i’pkr~ ykSVsxk] tgk¡ V vfUre osx gSA  

 

7. A heavy particle is suspended from a point by a string of length ‘a’ and then 

projected horizontally with a velocity u, where u2=�2+√3�ag. Prove that the string 

will be free when it has made an angle cos-1 � -1
√3� with the vertical. 

  

 ,d Hkkjh d.k a yEckbZ dh Mksjh }kjk fdlh fcUnq ls yVdk;k tkrk gS vkSj fQj {kSfrt 

fn’kk esa u osx ls] tgk¡ u2=�2+√3�ag] iz{ksfir fd;k tkrk gSA fl) dhft, fd Mksjh 

ml le; <hyh gksxh tc og Å/okZ/kj ls cos-1 � -1
√3� dks.k r; dj pqdsxhA 

 

8. If a planet creates an ellipse towards the Sun located in the nucleus then prove that 

its velocity at one end of the small axis will have the geometrical mean of the 

velocity at the ends of any diameter. 

  

 ,d xzg ukfHkdk esa fLFkr lw;Z ds izfr ,d nh?kZoÙ̀k cukrk gSa rks fl) djks fd y?kqv{k ds 

,d fljs ij bldk osx fdlh Hkh O;kl ds fljkas ij ds osx dk T;kferh; ek/; gksxkA 

 

9. Find moment of inertia of a triangular lamina about its any side.   

 f=Hkqtkdkj iVy dh fdlh Hkqtk ds lkis{k tM+Ro vk?kw.kZ Kkr dhft;sA  

 Section-C 2××××10====20 

 (Long Answer Type Questions)  

Note :- Answer any two questions. You have to delimit your each answer maximum up to                         

   500 words. Each question carries  10 marks. 

 [k.M&^l^[k.M&^l^[k.M&^l^[k.M&^l^  

 ¼nh?kZ mŸkjh; iz’u½¼nh?kZ mŸkjh; iz’u½¼nh?kZ mŸkjh; iz’u½¼nh?kZ mŸkjh; iz’u½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha nksfdUgha nksfdUgha nksfdUgha nks iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 500500500500 'kCnksa esa ifjlhfer dhft,A 

   izR;sd iz’u 10101010 vad dk gSA 

10. (i) Find central orbit when central force is given as a function of r, the central 

force varies inversely as the square of the distance from a fixed point. 

 

  fdlh fn, x, dsUæh; cy ¼r dk Qyu½ ds fy,] ;fn dsUæh; cy fu;r fcUnq ls 

nwjh ds oxZ ds O;qRØekuqikrh gks rks ldsUnz d{kk Kkr dhft,A 
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 (ii) A perfectly rough plane is inclined at an angle α to the horizon. Show that the 

least eccentricity of the ellipse which can rest on the place is -  

 

 
   � 2 sin α

1+ sin α� 
 

  ,d iw.kZ :{k ry {kSfrt ls dks.k α ij >qdk gqvk gSA iznf’kZr dhft, fd ry ij 

fojkekoLFkk esa jg ldus okys nh?kZo`Ùk dh U;wure mRdsUærk gS & 

 

 
   � 2 sin α

1+ sin α� 
 

11. Describe motion of a particle on the inside of a smooth vertical circle.   

 ,d fpdus Å/okZ/kj o`Ùk ds vUr%ry ij d.k dh xfr dh foospuk dhft,A  

12. Derive equation of Central orbit in (i) Reciprocal polar form (ii) Pedal form.  

 ldsUæ d{kk dh lehdj.k (i) O;qRØe/kzqoh :i esa (ii) ifnd :i esa O;qRié dhft;sA  

13. The velocity at any point of a central orbit is 
1
nth of what it would be for a circular 

orbit at the same distance. Show that central force is proportional to 
1

r2n2+1 and that 

the equation of the orbit is - 

 

   r2n2+1=an2-1cos $n2-1%θ  

 ldsUæ d{kk ds fdlh fcUnq ij osx ,d òÙkh; ldsUæ d{kk ds ,d fcUnq ftldh /kzqo ls 

nwjh mruh gS ftruh fd igys fcUnq dh gS] ds osx ds 1
n “kx ds cjkcj gS] rks fl) dhft, 

fd dsUæh; cy 1
r2n2+1 ds lekuqikrh gS rFkk dsUæh; d{kk dk lehdj.k fuEu gS & 

 

   r2n2+1=an2-1cos $n2-1%θ  

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


