
 

OCTOBER 2012  U/ID 4708/PAH 

Time : Three hours Maximum : 100 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

Each question carries 2 marks. 

1. State Newton’s first law of motion. 

 {³mhÛß •uÀ Âvø¯ TÖP. 

2. Show that the kinetic energy of a particle of mass  

m  moving with velocity v  is 2

2

1
mv . 

 v  vø\÷ÁPzxhß C¯[S® m  {øÓ²ÒÍ xPÎß 

C¯UP BØÓÀ 2

2

1
mv  GÚU PõmkP. 

3. A particle moving with uniform acceleration in a 

straight line has velocity u  at A  and v  at B . 

Find the velocity at the mid point of AB . 

 J¸ ÷|º÷PõmiÀ ^µõÚ •kUPzxhß |P¸® J¸ 

xPÎß vø\÷ÁP® A  GÝ® ¦ÒÎ°À u  ÁõPÄ®, B  

GÝ® ¦ÒÎ°À v BPÄ® C¸¢uõÀ, AB  ß 

ø©¯¨¦ÒÎ°À Auß vø\÷ÁP® PõsP. 
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4. Define a simple Harmonic motion. 

 \õ©õÛ¯ ^›ø\ C¯UP® Áøµ¯Ö. 

5. Define impulse of a constant force. 

 J¸ ©õÓõ Âø\°ß uõUPÍøÁø¯ Áøµ¯Ö. 

6. Define horizontal range of a projectile. 

 J¸ GÔö£õ¸Îß QøhÃaø\ Áøµ¯Ö. 

7. Define a simple pendulum. 

 uÛ F\ø» Áøµ¯Ö. 

8. A particle is projected from the lowest point ‘A’ 

along the inside of a smooth vertical circle with a 

velocity 
2

7ag
, a  being the radius of the circle. 

Show that the particle will leave the circle after 

reaching a height 
2

3a
. 

 ö\[Szx uÍzvÀ Aø©¢u a Bµzøu²øh¯ 
ÁÇÁÇ¨£õÚ J¸ Ámh ÁøÍ¯zvß Em¦Ózvß 

ÁÈ÷¯, Auß Ai¨¦ÒÎ A Â¼¸¢x 
2

7ag
 GÝ® 

vø\÷ÁPzxhß J¸ xPÒ öÁÎ¨£kQÓx. AzxPÒ 

2

3a
 E¯µzøu Aøh¢u ¤ßÚº, Ámhzøu Âmk 

Â»S® GÚ PõmkP. 
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9. Define moment of inertia of a particle. 

 J¸ xPÎß {ø»©z v¸¨¦zvÓøÚ PõsP. 

10. Define compound pendulum. 

 Tml\ø» Áøµ¯Ö. 

PART B — (5 × 16 = 80 marks) 

Answer ALL questions. 

Each question carries 16 marks. 

11. (a) A person travelling towards northeast finds 

that the wind appears to blow from north. 

But when he doubles his speed, it seems to 

come from a direction inclined at an angle 

( )2cot 1−  from east of north. Find the true 

velocity of the wind.  

 (b) Find the tangents and normal components of 

velocity of a particle. 

 (A) ÁhQÇUSz vø\°À ¤µ¯õn® ö\´²® J¸ 
©Ûuß PõØÖ ÁhUSz vø\°¼¸¢x Ã_ÁuõP 
GsqQÓõß. ÷ÁPzøu Cµmi¨£õUS® ÷£õx 

PõØÖ ÁhUSUS ( )2cot 1−  ÷PõnzvÀ QÇUSz 

vø\°¼¸¢x Ai¨£uõP AÁÝUS 
÷uõßÖQÓx. PõØÔß Esø©¯õÚ 
vø\÷ÁPzøu PõsP. 

 (B) J¸ xPÎß vø\÷ÁPzvØPõÚ öuõk÷Põk 
©ØÖ® ö\[÷Põmk TÖPøÍ PõsP. 

Or 
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 (c) A and B describe concentric circles of radii a 

and b with speeds u  and v  , the motion 

being the same way round. If the angular 

velocity of either with respect to other is 

zero. Prove that the line joining them 

subtends at the centre an angle is 

buav

bvau

+
+−1cos . 

 (d) State and prove principle of work energy. 

 (C) a, b BøµPøÍ²øh¯ C¸ J¸ ø©¯¨¦ÒÎ 
Ámh[PøÍ EshõUS® A, B  GßÓ C¸ 
¦ÒÎPÒ •øÓ÷¯ u , v  GßÓ 
vø\÷ÁP[PÐhß ÁmhzvÀ J÷µ vø\°À 
|PºQßÓÚ. J¸ ¦ÒÎ°ß ÷Põn vø\÷ÁP® 
©ØöÓõ¸ ¦ÒÎø¯ ö£õÖzx §a]¯® GÛÀ, 
A¨¦ÒÎPøÍ CønUS® ÷Põk 
ø©¯¨¦ÒÎ°À HØ£kzx® ÷Põn®  

1cos−  
buav

bvau

+
+

 GÚUPõmk. 

 (D) ÷Áø» BØÓÀ Âvø¯U TÔ {¹¤UP. 

12. (a) Show that the velocity with which a particle 

must be projected down a smooth inclined 

plane of length l  and height h  so that the 

time of descent shall be the same as taken by 

another particle in falling freely through a 

distance equal to the height of the plane is 

n

g

l

nl

2

222 −
. 
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 (b) If T  be the period of the S.H.M, f  its 

acceleration and v , velocity at any position, 

show that the expression 2222 4 vTf π+  is a 

constant. 

 (A) l }Í•ÒÍ h E¯µ•® EÒÍ J¸ ÁÇÁÇ¨£õÚ 
\õ´uÍzvß «v¸¢x Ã\¨£k® J¸ xPÎß RÌ 
÷|õUQ Á¸® Põ»®, \õ´uÍzvß E¯µzxUS 
\©©õÚ yµzøu uõÚõP R÷Ç ÂÊ® J¸ xPÒ 
PhUS® ÷|µzxUSa \©® GÛÀ xPÎß RÌ 

÷|õUQ¯ vø\÷ÁP® 
n

g

l

nl

2

222 −
 GÚ {¹¤. 

 (B) T  Gß£x uÛ°ø\ C¯UPzvß Põ»®, H÷uÝ® 

J¸ {ø»°À f  Auß •kUP®  ©ØÖ® v  

Gß£x vø\÷ÁP® GÛÀ 2222 4 vTf π+  GßÓ 

Â›Ä J¸ ©õÔ¼ GÚU PõmkP. 

Or 

 (c) A particle falls under gravity in a medium 

where the resistance varies as the square of 

the velocity. Discuss the motion. 

  ¦ÂDº¨¦ Âø\°ß RÌ ÂÊ® J¸ ö£õ¸Îß 

C¯UPzvØS HØ£k® uøh Auß 

vø\÷ÁPzvß ÁºUPzvß ÷|ºÂQuzvÀ 

©õÖQÓx. Auß C¯UPzøu ÂÁõvUP. 
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13. (a) A shell of mass m  is projected from a gun of 

mass M  by an explosion which generates a 

kinetic energy  E . Prove that the initial 

velocity of the shell is ( )mMm

EM

+
2

, it being 

assumed that at the instant of explosion, the 

gun is free to recoil. 

 (b) If the two equal and perfectly elastic spheres 

impinge directly. Prove that they 

interchange their velocities after impact. 

 (A) M  {øÓ²øh¯ J¸ x¨£õUQ öÁi¨£uõÀ 

E¸ÁõS® C¯UP BØÓÀ E ÚõÀ m  {øÓ²ÒÍ 

Ssk GÔ¯¨£kQÓx. x¨£õUQ öÁiUS® 

÷£õx Ax uøh°ßÔ ¤ß÷ÚõUQ |P¸® GÚ 

P¸vÚõÀ Ssiß öuõhUP vø\÷ÁP® 

( )mMm

EM

+
2

 GÚ {ÖÄP. 

 (B) \©©õÚ •ØÔ¾® «Ò\Uv²øh¯ C¸ 

÷PõÍ[PÒ ÷|µi¯õP ÷©õxQÓx. ÷©õu¾US¨ 

¤ß AøÁPÒ vø\÷ÁP[PøÍ 

©õØÔUöPõÒQßÓÚ GÚU PõmkP.  

Or 
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 (c) A smooth ball impinges on another smooth 

equal ball at rest in a direction making an 

angle α  with the line of centres at the 
instant of impact. If the impinging ball is 

deviated through an angle α  , show that the 
coefficient of restitution is  equal to α2tan . 

 (d) A particle is projected at an angle α  with the 
horizon with a velocity u  and it strikes up an 

inclined plane of inclination β  at right angle 
in the plane. Prove that ( )βαβ −= tan2cot .  

 (C) J¸ ÁÇÁÇ¨£õÚ £¢x \©{øÓ²ÒÍ J´Ä 

{ø»°¼¸US® ©ØöÓõ¸ £¢øu ö£õx ø©¯U 

÷Põmkhß α  ÷Põn AÍÂÀ \õ´ÁõP 

÷©õxQÓx. ÷©õv¯ £¢x α  ÷Põn AÍÂÀ 

Â»Qa ö\ßÓõÀ «Î¯À¦ SnP® α2tan  US 

\©® GÚUPõmkP. 

 (D) QøhU÷Põmkhß α  GÝ® HØÓU÷PõnzvÀ u  

GÝ® vø\÷ÁPzxhß GÔ¯¨£mh xPÒ JßÖ 

QøhU÷Põmkhß β  GÝ® \õ´Ä ÷PõnzvÀ 

Aø©¢xÒÍ \õ´Ä uÍ® JßÔÀ uÍzvØS 

ö\[SzuõP ÷©õxQÓx GÛÀ 

( )βαβ −= tan2cot  GÚ {ÖÄP.  
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14. (a) A particle projected horizontally with a 

velocity 
2

ag
 from the highest point of the 

outside of a fixed smooth sphere of radius a . 

Show that it will leave the sphere at the 

point whose vertical distance below the point 

of projection is 
6

a
. 

 (b) Discuss the motion of a conical pendulum. 

 (A) a  Bµ•ÒÍ J¸ {ø»¯õÚ ÁÇÁÇ¨£õÚ 
÷PõÍzvß öÁÎ¨¦ÓzvÀ Ea]¨ 

¦ÒÎ°¼¸¢x Qøh©mhzvÀ 
2

ag
 GÝ® 

vø\÷ÁPzxhß J¸ xPÒ GÔ¯¨£kQÓx. Ax 

GÔ ¦ÒÎUS R÷Ç ö\[Szx vø\°À 
6

a
 

öuõø»Ä Ph¢x ¤ÓS ÷PõÍzøu Âmk Â»S® 
GÚ PõmkP. 

 (B) T®§\¼ß C¯UPzøu B´P.  

Or 

 (c) A particle describes a central orbit under the 

action of a central force. Prove that the areal 

velocity of the particle is constant.  Also show 

that linear velocity of the particle varies 

inversely as the perpendicular distance from 

the centre of force. 

 (d) A particle moves in an ellipse under a force 

directed towards a focus. Find law of velocity 

at any point.  
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 (C) J¸ xPÒ, Kº ø©¯ ÷|õUS Âø\°ß RÌ J¸ 

ø©¯ Âø\ £õøu°øÚ EshõUSQÓx. Auß 

£µ¨£ÍÄ vø\÷ÁP® J¸ ©õÔ¼ GÚUPõmkP. 

÷©¾® xPÎß ÷|º÷Põmk vø\÷ÁP® Âø\ 

ø©¯zv¼¸¢x Auß ö\[Szx yµzvØS 

uø»RÌ ÂQuzvÀ ©õÖQÓx GÚU PõmkP. 

 (D) J¸ xPÒ J¸ }ÒÁmh¨ £õøu°À Auß 

SÂ¯zøu ÷|õUQ÷¯ G¨ö£õÊx® 

ö\¯À£kQßÓ J¸ Âø\°ß RÌ |P¸QßÓx. 

H÷uÝ® J¸ ¦ÒÎ°À vø\÷ÁPzvß Âvø¯ 

PõsP.  

15. (a) Find the moment of inertia of an elliptic 

lamina  about a normal to the lamina 

passing through its centre of gravity. 

 (b) Find an expression for kinetic energy and 

angular momentum of a rigid body rotates 

about at  a fixed axis. 

 (A) J¸ }ÒÁmh uPmiØS Auß ¦ÂDº¨¦ ø©¯® 
ÁÈ ö\À¾® ö\[÷Põmøh £ØÔ \hzxÁz 
v¸¨¦zvÓøÚ PõsP. 

 (B) J¸ {ø» Aaø\¨ £ØÔ _ØÖ® J¸ 
vs©ö£õ¸Îß C¯[S BØÓÀ ©ØÖ® _ÇÀ 
E¢u® BQ¯ÁØÔØPõÚ Â›øÁ PõsP.  

Or 
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 (c) State and prove parallel axes theorem on 

momentum of inertia. 

 (d) Prove that the centres of suspension and 

oscillation of a compound pendulum are 

interchangeable. 

 (C) {ø»©z v¸¨¦zvÓÛß Cøn Aa_UPÒ 
÷uØÓzøu GÊv {¹¤. 

 (D) J¸ Tmk F\¼ß öuõ[PÀ ø©¯•® Aø»Ä 
ø©¯•® JßÖUöPõßÖ ©õÖu¾USøh¯øÁ 
GÚ {ÖÄP. 

 

 

 

———————— 


