
  

APRIL 2021 72081/TAM4B 

Time : Three hours Maximum : 75 marks 

PART A — (10  2 = 20 marks) 

Answer any TEN questions. 

1. Define Earth’s gravitation. 

 §ª°ß Dº¨¦ Áøμ¯Ö. 

2. The sides ABCABC ,,  of a ABC  are bisected in 
FED ,, . Show that the forces represented by 

FCEBDA ,.  are in equilibrium. 

 ABC  °ß £UP[PÒ ABCABC ,,  •øÓ÷¯ 

FED ,, &À \©£[PõP ¤›UQßÓÚ. Auß Âø\PÒ 

FCEBDA ,.  \© {ø»°À EÒÍÚ GÚ PõmkP. 

3. Define Newton’s law of motion. 

 {³mhÛß C¯UP ÂvPøÍ GÊxP. 

4. Define moment of a force 

 Âø\°ß v¸¨¦zvÓøÚ Áøμ¯Ö. 

5. Define parallel forces. 

 Cøn Âø\PÒ Áøμ¯Ö. 
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6. Show that the forces EFCDAB ,,  acting 
respectively at ECA ,,  of a regular hexagon 
ABCDEF  are equivalent to a couple of moment 
equal to the area of the hexagon. 

 EFCDAB ,,  JÊ[S AÖ[÷Põnzvß Âø\PÒ 

•øÓ÷¯ ECA ,,  GÛÀ Cμmøh C¯UP® 

AÖ[÷Põnzvß £μ¨£ÍÄUS \©® GÚ PõmkP.  

7. Forces with components (1, 0), (–2, 0), (1, 1) act 
respectively at the points (0, 0), (1, 1), (1, 0). What 
is the system equivalent? 

 (1, 0), (–2, 0), (1, 1) öPõsh Âø\PÒ (0, 0), (1, 1),  

(1, 0) GßÓ ¦ÒÎPÎÀ ö\¯À£k® ÷£õx Auß 

ö\¯¼ß \©ß{ø» GßÚ? 

8. Define center of mass. 

 |k{ø» {øÓø¯ Áøμ¯Ö. 

9. Define stability of equilibrium. 

 \©{ø»°ß {ø»ø¯ Áøμ¯ÖUP. 

10. Define virtual displacement. 

 ö©´{Pº Chºö£¯ºa]ø¯ Áøμ¯Ö. 

11. Define suspension bridge. 

 öuõ[S £õ»® Áøμ¯Ö. 
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12. Define span and rag. 

 Ãa_, öuõ´Ä Áøμ¯Ö. 

PART B — (5  5 = 25 marks) 

Answer any FIVE questions. 

13. Write down the laws of static friction. 

 {ø»¯õÚ Eμõ´Ä ÂvPøÍ GÊxP. 

14. I  is the incentre of a triangle ABC , if forces of 
magnitudes RQP ,,  acting along the bisectors 

ICIBIA ,,  are inequilibrium, show that 
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15. Forces of magnitude PPP 5,4,3  act along sides, 

ABCABC ,,  of an equilateral triangle of side ''a . 

Find the moment of the resultant about A .  
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 PPP 5,4,3  AÍÄPÒ öPõsh Âø\¯õÚx ''a  AÍÄ 

öPõsh \©£UP •U÷Põnzvß ABCABC ,,  

£UP[PÎÀ ö\¯À£kQßÓÚ. A ß «x Auß C¯UP 

ÂøÍÂøÚ PõsP. 

16. If two like parallel forces of magnitudes 
)(, QPQP   acting on a rigid body at BA,  are 

interchanged in position, show that the line of 
action of the resultant is displaced through a 

distance 
QP

QPAB

 )(

. 

 Pm¦ÖUP¨£mh ö£õ¸Îß «x BA, °À ö\¯À£k® 

C¸ Jzu CønÂø\PÒ )(, QPQP   BÚx u[PÒ 

{ø»PøÍ JßÖUöPõßÖ ©õØÔU öPõshõÀ 

AÁØÔß ÂøÍÄ Âø\ 
QP

QPAB

 )(

 GÚ PõmkP. 

17. A triangular lamina ABC , obtuse angled at C , 

stands with its plane vertical and side AC  in 

contact with a table. Show that the least weight 
W , which suspended from B  will tilt the triangle 

is 222

222 3
3 bac

cbaW



 where W  is the weight of the 

triangle and cba ,,  the sides. 
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 J¸ •U÷Põn uPk ABC , C &À Â›÷Põnzv¾®, 

uÍzvÀ ö\[SuuõPÄ®, £UP® AC  ÷©ø\°À 

£k©õÖ øÁUP¨£mkÒÍx. Auß SøÓ¢u Gøh 

222

222 3
3 bac

cbaW



 GÚ PõmkP.[W •U÷Põn uPiß 

Gøh, cba ,,  & £UP[PÒ]. 

18. Show that the vertical angle   of a cone which is 
such that the C.G. of its whole surface area 
including the base coincides with the C.G of its 

volume is 
3
1sin2 1 . 

 J¸ T®¤ß ö\[Szx ÷Põn®, Auß •Ê ÷©Ø£μ¨¦ 

Dº¨¦ ø©¯•®, AizuÍ® Em£h Auß AÍÂß 

Dº¨¦ ø©¯ PÚ AÍÄhß 
3
1sin2 1

 GÚ PõmkP. 

19. A uniform beam of length a2 , rests in equilibrium 
against a smooth vertical wall and upon a smooth 
peg ''O  at a distance ''d  from the wall. Show that 
in the position of equilibrium, the beam is included 
to the wall at angle   given by ad3sin . 

 a2  }Í•ÒÍ ^μõÚ ©μ¨£»øP ÁÇÁÇ¨£õÚ 

ö\[Szx _Á¸US \©{ø»°¾®, _ÁØÔß ''O  GßÓ 

•øÚ°¼¸¢x ''d  öuõø»Â¾® EÒÍx. 

©μ¨£»øP°ß ^μõÚ {ø» _ÁØÔß \õ´uÍzxhß 

ad3sin  GßÓ ÷PõnzvÀ EÒÍx GÚ PõmkP. 
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PART C — (3  10 = 30 marks) 

Answer any THREE questions. 

20. If a particle is acted on by forces 1F  and 2F  then 

find the magnitude and direction of resultant of 1F  

and 2F . 

 1F , 2F  Âø\PÒ ‰»® J¸ ö£õ¸Ò ö\¯À£k©õ°ß 

AÆÂø\PÎß ÂøÍÄ AÍøÁ²®, vø\ø¯²® 

PõsP. 

21. State and prove Varignon’s theorem. 

 Áõ›UPõß ÷uØÓzvøÚ GÊv {ÖÄP. 

22. Prove that, if four forces acting along the sides of a 
square are in equilibrium, they must be equal in 
magnitude. 

 J¸ \xμ £UP[PÒ ÁÈ¯õP ö\¯À£k® |õßS 

Âø\PÒ \©{ø»°À C¸¢uõÀ, AÆÂø\PÎß Gs 

AÍÄPÒ \©® GÚ {ÖÄP. 

23. A triangular lamina ABC  is suspended 
successively from the vertices A  and B . If the two 
positions of the side AB  are at right angles to 
each other show that 2225 bac  . 

 J¸ •U÷Põn uPk ABC , A  ©ØÖ®  B  

Ea]°¼¸¢x Akzukzx öuõ[SQÓx. AB °ß 

£UPzvß Cμsk {ø»PÒ JßÖöPõßÖ ö\[SzuõP 

C¸¨¤ß 
2225 bac   GÚ PõmkP. 
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24. IF the tangents at the points A  and B  of a 
hanging string are at right angles, show that the 
tension at the middle point M  of the arc AB  is 
equal to half of the weight of the string AB . 

 A , B  GßÓ ¦ÒÎ°À öuõk÷Põk Aø©²©õÚõÀ, A , 

B  ÂÀ¼ß |k¨¦ÒÎ M &ß CÊÂøÚ¯õÚx AB  

P°ØÔß £õv GøhUS \©® GÚUPõmkP. 

———————  


