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B.Sc. DEGREE EXAMINATION, NOVEMBER 2020. 

Third Semester 

Mathematics 

STATICS 

Time : Three hours Maximum : 75 marks 

PART A — (15  1 = 15 marks) 

Answer ALL questions. 

1. If three forces acting at a point or in equilibrium, 
each force is proportional to the sign of the angle 
between the other two - stated by    

 (a) Varigon’s theorem (b) Lami’s theorem 

 (c) Newton’s Law (d) Laws of friction  

 ‰ßÖ Âø\PÒ \©{ø»°À J¸ ¦ÒÎ°À 
ö\¯À£mhõÀ JÆöÁõ¸ Âø\²® ©ØÓ CμsiØS 

Cøh°»õÚ ÷PõnzvØS sin  ø¯ •ßö©õÈ²® 
÷uØÓ® 

 (A) ÷Á›PõÛß ÷uØÓ® (B) C»õª°ß ÷uØÓ®  

 (C) {³mhÛß Âv (D) Eμõ´Ä ÂvPÒ  
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2. Moment of force F


 about a point O is    

 (a) Fr


.  (b) Fr


  

 (c) rF


  (d) Fr


 

 O  GßÓ ¦ÒÎ°À Âø\ F


  ß v¸¨¦zvÓß BÚx 

 (A) Fr


.    (B) Fr


  

 (C) rF


   (D) Fr


  

3. Three like parallel forces acting at the vertices of a 
triangle have magnitude proportional to the 
opposite side, then their resultant passes through 

 (a) Centroid  (b) Orthocenter 

 (c) Circumcenter (d) Incentre  

 ‰ßÖ Cøn¯õÚ \UvPøÍ¨ ÷£õßÓ J¸ 
•U÷Põnzvß •øÚPÎÀ ö\¯À£kÁuõÀ Gvº 
£UP[PÐUS AÍÄ÷PõÀ EÒÍx ¤ßÚº AÁØÔß 
ÂøÍÁõP ö\ÀÁx 

 (A) _ØÖÁmh ø©¯® (B) EÒÁmh ø©¯®  

 (C) ö\[Szx ø©¯® (D) voÄ ø©¯®  

4. Two equal and unlike parallel forces acting at the 
same point, then it form   

 (a) a couple (b) equilibrium 

 (c) rotation (d) none of the above 
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Jzvμõu Cμsk \©©õÚ Cøn Âø\PÒ J¸ 
¦ÒÎ°À ö\¯À£k® ÷£õx HØ£kÁx 

 (A) _Ç¼øn  

 (B) \©{ø»  

 (C) _ÇØ]  

 (D) ÷©ØPsh GxÄªÀø» 

5. The perpendicular distance between two equal 
force couple is    

 (a) moment of a couple 

 (b) force of a couple 

 (c) arm of a couple 

 (d) none of the above  

 J¸ `Ì{ø»°À Cμsk Âø\PÎÀ ö\[Szx 
öuõø»øÁ –––––––– AøÇUP¨£k®. 

 (A) _Ç¼øn°ß v¸¨¦zvÓß 

 (B) _Ç¼øn°ß Âø\  

 (C) _Ç¼øn°ß yμ® 

 (D) ÷©ØPsh GxÄªÀø»  

6. A couple and a single force acting on a body is in 

 (a) equilibrium (b) rest 

 (c) form a Couple (d) none of the above  
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 J¸ _Ç¼øn ©ØÖ® J¸ Âø\ ö£õ¸Îß «x 
ö\¯À£k® ÷£õx HØ£kÁx 

 (A) \©{ø»  

 (B) AhUP {ø»  

 (C) `Ç¼øÚ  

 (D) ÷©ØPsh GxÄªÀø»  

7. The coefficient of friction is equal to    

 (a) sin  (b) cos  

 (c) tan  (d) cot  

 Eμõ´Ä öPÊ —————— US \©®. 

 (A) sin    (B) cos  

 (C) tan   (D) cot   

8. If F is the limiting friction and R is the normal 
reaction, then F is equal to    

 (a) R  (b) R2  

 (c) 
R


 (d) 

R

 

F  Gß£x GÀø» Eμõ´Ä ©ØÖ®  R Gß£x 

ö\[Szx GvºÂøÚ GÛÀ  F = ––––––– 

 (A) R    (B) R2  

 (C) 
R


   (D) 

R
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9. In limiting equilibrium, if the angle of friction is 
30 and the normal reaction is 32R ,then the  
friction is    

 (a) 2R  (b) R  

 (c) R2  (d) 2R  

 GÀø» \©{ø»°À Eμõ´ÄU ÷Põn®  30 ©ØÖ®  

ö\[Szx GvºÂøÚ   32R   GÛÀ Eμõ´Ä  

 (A) 2R    (B) R  

 (C) R2    (D) 2R   

10. The centre of gravity of a uniform parallelogram is 
at the point of    

 (a) point of intersection of diagonals 

 (b) points on the sides 

 (c) other than diagonal 

 (d) none of the above  

 ^μõÚ CønPμzvß ¦Â±º¨¦ ø©¯® C¸US® 

¦ÒÎ  

 (A) ‰ø»Âmh[PÒ Cøn²® ¦ÒÎ 

 (B) £UPzvÀ EÒÍ ¦ÒÎ  

 (C) ‰ø»Âmh[PÒ uÂμ ÷ÁÖ ¦ÒÎ 

 (D) ÷©ØPsh GxÄªÀø»  
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11. A body outside the sphere of earths attraction has    

 (a) centre of gravity 

 (b) centre of mass 

 (c) force of friction 

 (d) none of the above  

 ¦Â±º¨¦ Ámhzvß öÁÎ°À C¸US® J¸ 

ö£õ¸ÐUS ––––––––– C¸US®. 

 (A) ¦Â±º¨¦ ø©¯®  

 (B) ö£õ¸sø© ø©¯® 

 (C) Eμõ´Ä Âø\  

 (D) ÷©ØPsh GxÄªÀø»  

12. Centre of Gravity of a uniform circle lies    

 (a) on the circle (b) inside the circle 

 (c) outside the circle (d) centre of the circle  

 ^μõÚ ÁøÍ¯zvß ¦Â±º¨¦ ø©¯® 

 (A) ÁøÍ¯zvß ÷©À EÒÍx 

 (B) ÁøÍ¯zvß EÒÍx  

 (C) ÁøÍ¯zvß öÁÎ°À EÒÍx 

 (D) ÁøÍ¯zvß ø©¯zvÀ EÒÍx 
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13. A force and its displacement are perpendicular, 
then the work done by the force is    

 (a) zero   (b) maximum 

 (c)  nor zero  (d) none of the above  

 Âø\ ©ØÖ® Auß |PºÄ ö\[SzuõÚx GÛÀ A¢u 
Âø\ ö\´u ÷Áø» 

 (A) §äâ¯®  

 (B) §äâ¯® AÀ»  

 (C) AvP£m\®  

 (D) ÷©ØPsh GxÄªÀø»  

14. The work done by an extensible string of length l 
during a small displacement is    

 (a) lT   (b) lT   

 (c) Tl   (d) Tl   

  l  }Í•ÒÍ {mhUTi¯ P®¤ ]Ô¯ yμ® 
|P¸®÷£õx ö\´u ÷Áø» 

 (A) lT    (B) lT   

 (C) Tl    (D) Tl   

15. If the algebraic sum of the virtual work done by 
the forces is zero for any displacement, then the 
force will be in    

 (a) equilibrium (b) non-equilibrium 

 (c) incline plane (d) none of the above  
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 H÷uÝ® J¸ |PºÂÀ Âø\PÎß PØ¤u ÷Áø»UPõÚ 
C¯ØPouU TmkzöuõøP §øá HöÚÛÀ A¢u 
Âø\PÒ –––––– C¸US®. 

 (A) \©{ø»  

 (B) \©©ØÓ {ø»  

 (C) \õ´uÍzvÀ  

 (D) ÷©ØPsh GxÄªÀø»  

PART B — (2 × 5 = 10 marks) 

Answer any TWO questions out of Five. 

16. Two forces act on a particle. If the sum and 
difference of the forces are at right angles, show 
that the forces are of equal magnitude. 

 C¸ Âø\PÒ ö£õ¸Îß «x ö\¯À£k® ö£õÊx 

Âø\PÎß TmhÀ ©ØÖ® PÈzuÀ ö\[SzuõP 

C¸¨¤ß Âø\PÒ \©® GÚ {ÖÄP. 

17. Find the resultant of a couple and a force. 

 J¸ `Ç¼øn ©ØÖ® J¸ Âø\°ß ÂøÍøÁ 

PõsP. 

18. Define Coefficient of friction and Angle of friction. 

 Eμõ´Ä öPÊ ©ØÖ® Eμõ´Âß ÷Põnzøu Áøμ¯Ö. 
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19. Find the centre of gravity of a thin uniform rod. 

 ö©À¼¯ ^μõÚ ui°ß ¦Â±º¨¦ ø©¯zøuU PõsP. 

20. When a force and its displacement or 
perpendicular then prove that the work done by 
the force in such a displacement is zero? 

 Âø\ ©ØÖ® Auß |PºÄ ö\[SzuõÚ GÛÀ Âø\ 
ö\´u ÷Áø» §äâ¯® GÚ {ÖÄP. 

PART C — (5 × 10 = 50 marks) 

Answer ALL questions. 

21. (a) State and prove Varigon’s theorem. 

  ÷Á›PõÛß ÷uØzøu GÊv {ÖÄP. 

Or 

 (b) ABC is a given triangle forces P, Q, R acting 
along the lines OA, OB and OC are in 
equilibrium. Prove that  

2
cos:

2
cos:

2
cos::

CBA
RQP   if O is the 

incentre of the triangle. 

  ABC J¸•U÷Põn® Âø\PÒ P, Q, R 
•øÓ÷¯ OA, OBC, OC CÀ ö\¯À£õmk 
\©{ø»°À EÒÍÚ GÛÀ O EÒ£h  
ø©¯zvÀ C¸US® ÷£õx 

2
cos:

2
cos:

2
cos::

CBA
RQP   GÚ 

{ÖÄP. 
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22. (a) Discuss the equilibrium of two couples. 

  C¸ `Ç¼øn°ß \©{ø»ø¯ ÂÁ›UP. 

Or 

 (b) Discuss the resultant of coplanar couples. 

  J÷μ uÍzvÀ C¸US® _Ç¼ønPÎß 
ÂøÍøÁ ÂÁ›. 

23. (a) Discuss the equilibrium of a particle on a 
rough inclined plane. 

  J¸ \õ´ uÍzvÀ J¸ xPÎß \©{ø»ø¯ 
ÂÁ›UP. 

Or 

 (b) State the laws of friction. 

  Eμõ´Ä ÂvPøÍ GÊxP. 

24. (a) Find the centre of gravity of three rods 
forming a triangle. 

  ^μõÚ ‰ßÖ ÷PõÀPÍõ»õÚ •U÷Põnzvß 
¦Â±º¨¦ ø©¯zøu PõsP. 

Or 

 (b) Find the centre of gravity of a quadrilateral 
lamina. 

  |õØPμ umiß ¦ÂDº¨¦ ø©¯zøu PõsP. 
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25. (a) If the algebraic sum of the virtual works 
done by the forces is zero for any 
displacement then prove that the forces will 
be in equilibrium. 

  H÷uÝ® J¸ |PºÂÀ Âø\PÎß PØ¤u 
÷Áø»UPõÚ C¯ØPouU Tmkz öuõøP §øá 
HöÚÛÀ A¢u Âø\PÒ \©{ø»¯õP C¸US® 
GÚ {ÖÄP. 

Or 

 (b) Obtain the work done by an extensible 
string. 

  {mhUTi¯ P®¤°ß ö\¯ÀvÓøÚ PõsP. 

—————— 


