
  

MAY 2012           U/ID 4708/PAH 

Time : Three hours Maximum : 100 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL questions. 

All questions carry equal marks. 

Each question carries 2 marks. 

1. What is the resultant of two equal velocities acting 

at an angle α ? 

 α –÷PõnzvÀ ö\¯À£k® C¸ \©vø\÷ÁP[PÎß 

ÂøÍÄ GßÚ? 

2. Define power. 

 vÓß Áøµ¯Ö. 

3. A particle is projected vertically upwards with a 

velocity of u  ft/sec and after t  seconds, another 

particle is projected upwards from the same point 

with the same velocity. Prove that the particles 

will meet after a time 






 +
g

ut

2
 seconds from start. 



 U/ID 4708/PAH 2 

 {ø» vø\°À ÷©À÷|õUQ u  Ai/Â|õi 

vø\÷ÁPzxhß J¸ xPÒ GÔ¯¨£kQÓx.  

t  Â|õiPÒ PÈzx ©ØöÓõ¸ xPÒ A÷u vø\°À 

A÷u vø\÷ÁPzxhß GÔ¯¨£kQÓx. A¢u C¸ 

xPÒPÐ®  






 +
g

ut

2
 Â|õiPÒ PÈzx \¢vUSö©Ú 

{¹¤. 

4. Show that a particle executing S.H.M. requires 

one sixth of its period to move from the position of 

maximum displacement to one in which the 

displacement is half the amplitude. 

 J¸ \õ©õÛ¯ ^›ø\ C¯UPzv¼¸US® J¸ xPÒ 

Auß «¨ö£¸ Ch¨ö£¯ºa] {ø»°¼¸¢x, £õv 

Ãa_USa \©©õÚ Ch¨ö£¯ºa] {ø»US |P¸ÁuØSU 

Põ» ÁmhzvÀ BÔÀ J¸ £[S Põ»® 

÷uøÁ¨£kö©ßÖ PõmkP. 

5. Define Impulsive force. 

 PnzuõUS Âø\ø¯ Áøµ¯Ö. 

6. If the greatest range down an inclined plane is 

three times the greatest range up the plane, find 

the angle of inclination of the plane. 

 J¸ xPÒ GÔ¯¨£k® ÷£õx GÔ¦ÒÎ ÁÈ¯õÚ 

\õ´uÍzvØS R÷Ç Aøh²® «¨ö£¸ Ãa_, 

\õ´uÍzvß ÷©¾ÒÍ Ãaö\Àø»°ß ‰ßÖ ©h[S 

GÛÀ, uÍzvß \õ´Ä ÷PõnzvøÚ PõsP. 
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7. Define a conical pendulum. 

 T®¦ F\ø» Áøµ¯Ö. 

8. Write the differential equation of a central orbit. 

 J¸ ø©¯ JÊUQß ÁøPUöPÊ \©ß£õmøh GÊxP. 

9. Define centres of suspension. 

 öuõ[PÀ ø©¯zøu Áøµ¯Ö. 

10. A uniform rod of length a2  is at rest hanging from 

one end. An angular velocity w  about a horizontal 

axis through the fixed end is communicated to it. 

If it just makes a complete revolution, prove that 

a

g
w

3= . 

 a2  }Í•ÒÍ J¸ ^µõÚ ÷PõÀ Auß J¸ ~Û°¼¸¢x 

öuõ[P Âh¨£mk Ax K´Â¾¸UQÓx. {ø» 

{Özu¨£mh •øÚ°ß ÁÈ¯õP Cøh Aa_hß 

÷Põn vø\÷ÁP® w  HØ£kzu¨£mhõÀ Ax J¸ 

•Ê _ÇØ]ø¯ HØ£kzu ÷£õx©õÚx GÛÀ 

a

g
w

3=  GÚ {ÖÄP. 
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SECTION B — (5 × 16 = 80 marks) 

Answer ALL questions. 

Each question carries 16 marks. 

11. (a) Two particles describe a circle of radius a  in 

the same sense and with the same speed u . 

Show that the relative angular velocity of 

each with respect to other is 
a

u
. 

 (b) A point moves with uniform speed v  along 

the cardoid )cos1( θ+= ar , show that its 

angular velocity is 
2

sec
2

θ
a

v
 and the radial 

component of acceleration is the constant 

a

v

4

3 2−
. 

 (A) C¸ ¦ÒÎPÒ J÷µ vø\ ©ØÖ® J÷µ ÷ÁP® u  

ÂÚõÀ a  Bµ•øh¯ Ámhzøu E¸ÁõUS® 

GÛÀ AÁØÔß JßøÓö¯õßÖ ö£õÖzu \õº¦ 

÷Põn vø\÷ÁP®  
a

u
  GÚ {ÖÄP.  
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 (B) )cos1( θ+= ar  GßÓ ö|g_Áøµ°ß ÁÈ÷¯ 

J¸ ¦ÒÎ v  GÝ® ^µõÚ ÷ÁPzxhß 
C¯[SQÓx, x¸Á¨ ¦ÒÎø¯ ö£õÖzx Auß 

÷Põn vø\÷ÁP® 
2

sec
2

θ
a

v
 GÚÄ®, Bøµz 

vø\°À •kUPzvß TÖ 
a

v

4

3 2−
 GßÓ ©õÔ¼ 

GÚ PõmkP. 

Or 

 (c) A train of mass W  tons is moving with an 

acceleration of f  ft/sec2 when a carriage of 

mass w  tons is suddenly detached. Find the 

new acceleration if  

  (i) resistance be neglected 

  (ii) Resistance be supposed to be  

k lbs. wt./ton. 

 (d) Verify the principle of conservation of energy 

in the case of a freely falling body. 

 (C) W  hß {øÓ öPõsh J¸ µ°À f  Ai/Â|õi
2  

 

GßÓ •kUPzxhß ö\À¾® ÷£õx w  hß Gøh 
öPõsh J¸ ö£mi Av¼¸¢x vjöµÚ 
Âk£kQÓx. 

  (i) uøhø¯ ö£õ¸m£kzuõu ÷£õx ©ØÖ® 

  (ii) uøh k lbs. wt/ton BP EÒÍ÷£õx µ°À 
¦v¯ •kUPzøu PõsP. 

 (D) ÷©¼¸¢x R÷Ç ÂÊ® ö£õ¸Îß BØÓÀ 
Põ¨¦z uzxÁzøu \› £õº. 
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12. (a) Discuss the motion of a particle slides down 

a rough inclined plane. 

 (b) A particle of mass m  is projected vertically 

under gravity, the resistance of air being mk  

times velocity. Show that the greatest height 

attained by particle is [ ])1log(
2

λλ +−
g

V
 

where V  is the terminal velocity of the 

particle and Vλ  is its initial velocity. 

 (A) J¸ Eµõ´ÄÒÍ \õ´Ä uÍzvÀ ÷©¼¸¢x 
ö£õ¸øÍ |ÊÁÂmhõÀ Auß C¯UPzøu 
ÂÁ›. 

 (B) ¦Â±º¨¦ Âø\°ß RÌ  m  {øÓ²ÒÍ J¸ xPÒ 
÷|ºSzuõP GÔ¯¨£kQÓx. PõØÔß uøh 
xPÎß vø\÷ÁPzøu ÷£õÀ mk  ©h[PõP 
C¸US®. V  Gß£x xPÎß CÖv vø\÷ÁP® 
©ØÖ® Vλ  Gß£x Auß Bµ®£ vø\÷ÁP® 

GÛÀ, xPÒ Aøh²® «¨ö£¸ E¯µ® 

[ ])1log(
2

λλ +−
g

V
 GÚ PõmkP. 

Or 

 (c) Find the relation between distance and 

velocity when a particle falls under gravity 

in a medium whose resistance varies as the 

velocity. 
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 (d) A particle is executing a S.H.M. with O  as 

the mean position, 
n

π2
 as the period and a  

as the amplitude. When it is at a distance 

2

3a
 from O , it receives a blow which 

increases its velocity by na . Show that new 

amplitude is 3a . 

 (C) J¸ ö£õ¸Ò Dº¨¦ Âø\°ÚõÀ ÂÊ® ÷£õx, 
FhPzvß uøh¯õÚx vø\÷ÁPzvØ÷PØ£ 
©õÖö©ÛÀ, yµ®, vø\÷ÁP® CÁØÔØS 
Cøh÷¯ EÒÍ öuõhºø£ PõsP. 

 (D) J¸ xPÒ J¸ \õ©õÛ¯ ^›ø\ C¯UPzvÀ 
EÒÍx. O  Gß£x Aø»Ä ø©¯®, 

Aø»ÄUPõ»® 
n

π2
, O  Gß£x Ãa_®, xPÒ 

OÂ¼¸¢x 
2

3a
 öuõø»ÂÀ C¸US® ÷£õx 

Ax uÒÍ¨£kÁuõÀ Auß vø\÷ÁP®  
naÂÚõÀ AvP›UP¨£kQÓx. ¦v¯ Ãa_® 

3a  GÚ PõmkP. 

13. (a) A shot of mass m  fired horizontally 

penetrates a thickness ‘s’ of a fixed plate of 

mass M . Prove that if M  is free to move, 

the thickness penetrated is 
mM

Ms

+
. 
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 (b) A smooth sphere of mass m  impinges 

obliquely in a smooth fixed plane. Discuss 

the motion after impact. (7 + 8) 

 (A) {ø»¯õ´ Aø©¢xÒÍ M  GÝ® {øÓ²ÒÍ 
umk JßÔÀ s GÝ® ui©ÝÍÄUS m  GÝ® 
{øÓ²ÒÍ Ssk xøÍUQÓx. M  |PµUTi¯ 
{ø»°À C¸¢uõÀ, Ssk xøÍUS® ui¯ÍÄ 

mM

Ms

+
 GÚ {ÖÄP. 

 (B) m  ö£õ¸sø© öPõsh J¸ ÁÇÁÇ¨£õÚ 
÷PõÍ®, J¸ ÁÇÁÇ¨£õÚ {ø»z uÍzvß ÷©À 
\õ´ÁõP ÷©õxQÓx. ÷©õu¾US¨ ¤ß Auß 
C¯UPzøu ÂÁ›.  

Or 

 (c) Two equal spheres A , B  are in a smooth 

horizontal circular groove at opposite ends of 

a diameter, A  is projected along the  groove 

and at the end of time T , impinges on B . 

Show that the second impact will occur after 

a further time 
e

T2
 where e  is the coefficient 

of elasticity. 

 (d) A particle is projected so as to clear two 

walls, first of height a  at a distance b  from 

the point of projection and the second of 

height b  at a distance a  from the point of 

projection. Show that the range on the 

horizontal plane is 
ba

baba

+
++ 22

 and that the 

angle of projection exceeds 3tan 1− . (6 + 9) 
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 (C) A , B  GßÓ C¸ \©©õÚ ÷PõÍ[PÒ  J¸ 

ÁÇÁÇ¨£õÚ  Ámh ÁiÁ Qøh {ø» 

Á›zuhzvÀ J¸ Âmhzvß Gvº Gvº 

•øÚPÎÀ QhUQßÓÚ. A  Á›zuh® ÁÈ¯õP 

E¢vÂh¨£mhõÀ T  ÷|µ® ö\ßÓ¤ß B –ß 

÷©À ÷©õxQÓx.  
e

T2
 GßÓ Põ» 

CøhöÁÎUS¤ß CµshõÁx ÷©õuÀ {PÊ® 

GÚUPõmkP. C[S e  Gß£x «Î¯À¦ SnP®. 

 (D) C¸ Cøn¯õÚ _ÁºPÎß Ea]PÒ Eµõ´¢x 

ö\À¾©õÖ J¸ xPÒ GÔ¯¨£kQÓx. •uÀ _Áº 

a  A»S E¯µ•øh¯uõPÄ®  GÔ¦ÒÎ°¼¸¢x 

b  A»S öuõø»Â¾®, CµshõÁx _Áº  

b  A»S E¯µ•øh¯uõPÄ®, GÔ¦ÒÎ°¼¸¢x 

a  A»S öuõø»Â¾® EÒÍÚ. CøhuÍzvß 

«x xPÎß Ãa_ 
ba

baba

+
++ 22

 GÚÄ®, 

GÔ÷Põn® 3tan 1−  I Âh AvP©õÚx GÚÄ® 

PõmkP. 

14. (a) Discuss the motion of a particle sliding down 

the outside of the arc of a smooth verticle 

circle starting from rest at the highest point. 

 (b) Find the law of force towards the pole under 

which the curve θnar nn cos=  can be 

described.      (9 + 6) 
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 (A) K´Ä {ø»°¾ÒÍ J¸ xPÒ ÁÊÁÊ¨£õÚ  

{ø»USzuõ²ÒÍ ÁmhzvÀ Auß ÂÀ¼ß 

öÁÎ¨¦Ó©õP ªP E¯µ©õÚ ¦ÒÎ°¼¸¢x 

|ÊÁÂmhõÀ AzxPÎß C¯UPzøu B´P. 

 (B) θnar nn cos=  GßÓ ÁøÍ÷Põk Kº Bvø¯ 

÷|õUQ¯ C¯UP Âø\°ÚõÀ EshõÚx GÛÀ 

Auß Âø\ Âvø¯U PõsP. 

Or 

 (c) A particle acted on by a central attractive 

force 3uµ  is projected with a velocity 
a

µ
 at 

an angle of 
4

π
 with its initial distance ‘a ’ 

from the centre of force.  Show that the path 

is the equiangular spiral θ−= aer . 

 (d) If 1l  be the length of an imperfectly adjusted 

seconds pendulum which gains n  seconds 

per hour and 2l  the length of one which loses 

n  secs/hour in the same place, show that the 

true length of the seconds pendulum is 

2121

21

2

4

llll

ll

++
. 
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 (C) 3uµ  GÝ® ø©¯ Dº¨¦ Âø\°ß RÌ |P¸® J¸ 

xPÒ, Âø\°ß ø©¯zv¼¸¢x a  yµzvÀ 

EÒÍ J¸ ¦ÒÎ°¼¸¢x 
a

µ
 vø\÷ÁPzxhß 

4

π
 GÝ® ÷PõnzvÀ GÔ¯¨£kQÓx. £õøu 

θ−= aer  GÝ® J¸ \©÷Põna _¸Î GßÖ 
PõmkP. 

 (D) 1l  Gß£x uÁÓõPa \›ö\´¯¨£mk J¸ ©o 

÷|µzvÀ  n  ÂÚõiPøÍ AvP©õP¨ ö£Ö® J¸ 
ÂÚõi F\¼°ß }Í©õPÄ®, 2l  Gß£x A÷u 

ChzvÀ J¸ ©o ÷|µzvÀ n  ÂÚõiPøÍ 
CÇUS®. F\¼°ß }Í©õPÄ® C¸US® J¸ 

ÂÚõi F\¼°ß \›¯õÚ }Í® 
2121

21

2

4

llll

ll

++
 

GßÖ Põs¤. 

15. (a) State and prove the perpendicular axes 

theorem on moment of inertia. 

 (b) Discuss the motion of a solid sphere rolls 

down a perfectly rough inclined plane. 

 (A) {ø»©z v¸¨¦z vÓÛß ö\[Szx Aa_ 
÷uØÓzøu GÊv {¹¤UP. 

 (B) ö\õµö\õµ¨£õÚ J¸ \õ´Ä uÍzvÀ 
E¸mh¨£k® J¸ vs© ÷PõÍzvß 
C¯UPzvøÚ ÂÁõvUP. 

Or 
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 (c) Find the moment of inertia of a solid sphere 

about its diameter. 

 (d) A solid homogeneous right circular cone of 

height h  and verticle angle α2  oscillates 

about a horizontal axis through its vertex. 

Find the length of simple equivalent 

pendulum and its period. 

 (C) J¸ vs© ÷PõÍzvß {ø»©z v¸¨¦z vÓøÚ 
Auß Âmhzøu¨ ö£õ¸zxU PõsP. 

 (D) Ea]U ÷Põn® α2  ©ØÖ® E¯µ® h  Eøh¯ ÷|º 
Ámh vs© T®¦ Auß •øÚ°¼¸¢x Qøh 
©mhzvÀ F\»õkQÓx GÛÀ \©õÚ uÛ 
F\¼ß }Í® ©ØÖ® Aø»Ä Põ»zøu PõsP. 

—————— 


