
 

  

OCTOBER 2011 U/ID 4708/PAH 

Time : Three hours Maximum : 100 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL questions. 

Each question carries 2 marks. 

1. What is the resultant of two velocities u, v along 

the same line and in the same direction? 

 J÷µ ÷|ºU÷PõmiÀ J÷µ vø\°À C¸US® u, v GßÓ 

vø\÷ÁP[PÎß ÂøÍÄz vø\÷ÁP® GßÚ? 

2. The line OP turns through two right angles in one 

second, what is the angular velocity of P? 

 OP GßÓ ÷|ºU÷Põk C¸ ö\[÷Põn[PøÍ _ØÔÚõÀ   

P&ß ÷Põnz vø\÷ÁP® GßÚ? 

3. What is the Simple Harmonic period of 

twbwtax sincos += ? 

 twbwtax sincos +=  GßÓ \õ©õÛ¯ ^›ø\ 

C¯UPzvß Põ» Ámhö©ßÚ? 
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4. What is the acceleration of Transverse component? 

 SÖUS vø\°À •kUPzvß TÖ GßÚ? 

5. What is Impulsive force? 

 PnzuõUS Âø\ Áøµ¯Ö. 

6. What is the horizontal range of a projectile? 

 J¸ GÔö£õ¸Îß Qøh ö|kUP® GßÚ? 

7. What is the velocity of central orbit? 

 J¸ ø©¯Âø\¨ £õøu°À vø\÷ÁP® GßÚ? 

8. What is the value of 
θd
du

 at an apse point? 

 B¨ì ¦ÒÎ°À 
θd
du

&ß ©v¨¦ GßÚ? 

9. Define Moment of inertia. 

 {ø»©z v¸¨¦vÓß Áøµ¯Ö. 

10. What is meant by angular momentum of a rigid 

body? 

 PmiÖUP ö£õ¸Îß _ÇÀ E¢u® Gß£x GßÚ? 
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SECTION B — (5 × 16 = 80 marks) 

Answer ALL questions. 

Each question carries 16 marks. 

11. (a) Find the angular velocity of a particle 

moving along a circle with uniform speed. 

 (b) A ship is sailing due west and the apparent 

direction of the wind is from the north. If the 

wind is known to be blowing from a point 30° 
east of north, show that its velocity is double 

that of the ship. 

 (A) J¸ Ámhzvß £›v ÁÈ÷¯ J¸ xPÒ ^µõÚ 

÷ÁPzxhß |P¸©õÚõÀ, Auß ÷Põnz 

vø\÷ÁPzøu PõsP. 

 (B) ÷©ØSz vø\ø¯ ÷|õUQa ö\À¾® J¸ 

P¨£ø»¨ ö£õÖzx PõØÖ ÁhUSz vø\°ßÖ 

Á¸ÁuõP ÷uõßÖQÓx. BÚõÀ ÁhQÇUSz 

vø\°À 30° ÷PõnzvÀ PõØÖ Ã_ÁuõP 

AÔ¯¨£kQÓx GÛÀ PõØÔß ÷ÁP® P¨£¼ß 

÷ÁPzøu¨ ÷£õÀ C¸ ©h[S GßÖ {ÖÄP. 

Or 
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 (c) The speed of a train increases at a constant 

rate ‘α ’ from O to V, and then remains 

constant for an interval and finally decreases 

to O at a constant rate β . If l be the total 

distance described, prove that the total time 

occupied is 







++

βα
11

2

1 V

V
. 

 (C) J¸ öuõhº Ási°ß ÷ÁP® •u¼À 

O&Â¼¸¢x V Áøµ α  GßÝ® ©õÔ¼ ÃuzvÀ 

AvP›UQÓx; ¤ß öPõg\ ÷|µzvØS Auß 

÷ÁP® ©õÔ¼¯õPÄÒÍx; CÖv°À β  GßÝ® 

©õÔ¼ ÃuzvÀ O&USU SøÓQÓx. Ási 

ö©õzu® ö\ßÓ yµ® l GÛÀ, ö©õzu £¯n® 

ö\´u ÷|µ® 







++

βα
11

2

1 V

V
 GÚ {¹¤. 

12. (a) Derive Simple Harmonic Equation. 

  \õ©õÛ¯ ^›ø\ C¯UPzvß \©ß£õmøh 

PõsP. 

Or 

 (b) Two bodies of masses M and M ′  are 
attached to the lower end of an elastic string 

whose upper end is fixed and hang at rest; 
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M ′  falls off. Show that the distance of  
M from the upper end of the string at time t 

is t
b

g
cba cos)( ++ , where a is the 

unstrected length of the string, and b and c 

are the distances by which it would be 

stretched when supporting M and M ′  
respectively. 

  {ø»USzuõPz öuõ[S® J¸ «Î¯À¦øh¯ 

P°ØÔß ÷©À•øÚ J¸ {ø»¯õÚ ¦ÒÎ²hß 

CønUP¨£mkÒÍx. Auß RÌ •øÚ²hß  

M, M ′  ö£õ¸sø©²ÒÍ C¸ ö£õ¸ÒPÒ 

CønUP¨£mk K´Ä {ø»°À öuõ[QU 

öPõsi¸UQßÓÚ. C¨ö£õÊx ö£õ¸Ò  

M ′  R÷Ç ÂÊ¢x ÂkQÓx. P°ØÔß C¯À£õÚ 

}Í® a, b, c Gß£Ú •øÓ÷¯ M, M ′  BQ¯ 

ö£õ¸sø©PÒ P°ØÔÀ öuõ[P Âh¨£k® 

÷£õx HØ£kQßÓ }m]PÍõS®. M ′  R÷Ç 

ÂÊ¢u ¤ß t ÷|µzvÀ P°ØÔß ÷©À 

•øÚ°¼¸¢x M&ß yµ® t
b

g
cba cos)( ++  

GßÖ PõmkP. 
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13. (a) A shot of mass m penetrates a thickness t of 

a fixed plate of mass M. If M were free to 

move and the resistance supposed to be 

uniform show that the thickness penetrated 

is 
mM

Mt

+
. 

 (b) Derive the direct impact of two smooth 

spheres. 

 (A) m ö£õ¸sø©²ÒÍ J¸ Ssk M 

ö£õ¸sø©²ÒÍ J¸ uPmiÀ t BÇzvØSz 

xøÍzxa ö\ÀQÓx. uPhõÚx uõµõÍ©õP |PµU 

Ti¯uõPÄ®, ^µõÚ uøh²sk £snU 

Ti¯uõPÄ® C¸¢uõÀ Ssk xøÍUPUTi¯ 

BÇ® 
mM

Mt

+
 GßÖ Põmk. 

 (B) ÷|µi ÷©õu¾US ¤ß ö£õ¸ÒPÎß C¯UPzøu 

ÂÍUSP. 

Or 

 (c) Show that the path of a projectile is a 

parabola. 

 (d) Show that, for a given velocity of projection 

the maximum range down an inclined plane 

of inclination α  bears to the maximum 

ranger up the inclined plane the ratio 

αsin1 +  : αsin1 − . 
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 (C) GÔö£õ¸Îß £õøu J¸ £µÁøÍÄ GÚ PõsP. 

 (D) uµ¨£mkÒÍ J¸ vø\÷ÁPzvØS α  \õ´Äøh¯ 

J¸ \õ´uÍzvÀ RÌ•P «¨ö£¸ Ãa_US®, 

RÌ•P «¨ö£¸ Ãa_USªøh÷¯²ÒÍ ÂQu® 

αsin1 +  : αsin1 −  GÚ PõmkP. 

14. (a) A particle C of mass m is attached by strings 

CA, CB to two fixed points A, B in the same 

vertical line, A being above B; and the whole 

rotates about AB with angular velocity ‘w’ 

show that in order that the strings may be 

stretched 
Ab

g
w

cos

2 > . 

 (b) Derive Pedal equation of the central orbit. 

 (A) m ö£õ¸sø©²ÒÍ C GßÝ® xPÒ CA, CB 

GßÝ® P°ÖPÎß ‰»® J÷µ {ø»USzxU 

÷Põmi¾ÒÍ A, B GßÝ® {ø»¯õÚ 

¦ÒÎPÐhß CønUP¨£mkÒÍx. A&¯õÚx  

B&US ÷©÷» EÒÍx. AB&ø¯ Aa\õPU öPõsk 

AzxPÐ® P°ÖPÐ® ‘w’ ÷Põn ÷ÁPzvÀ 

_ØÖQßÓÚ. P°Ö ÂøÓ¨£õP°¸UP 

÷Ásk©õ°ß 
Ab

g
w

cos

2 >  GÚU PõmkP. 

 (B) ø©¯ Âø\¨ £õøu°ß £õua \©ß£õk PõsP. 

Or 
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 (c) A particle moves in an ellipse under a force 

which is always directed towards its focus. 

Find the law of force the velocity at any point 

of the path and its periodic time. 

 (d) A particle moves with a central acceleration 

equal to 5(distance)÷µ  and is projected 

from an apse at a distance a with a velocity 

equal to ‘n’ times that which would be 

acquired in falling from infinity. Show that 

the other apsidal distance is 
12 −n

a
. 

 (C)  J¸ xPÒ J¸ }ÒÁmh¨ £õøu°À Auß 

SÂ¯zøu ÷|õUQ÷¯ G¨ö£õÊx® 

ö\¯À£kQßÓ J¸ Âø\°ß RÌ |P¸QßÓx. 

Âø\ Âv, vø\÷ÁP®, Põ»Ámh ÷|µ® 

BQ¯ÁØøÓ PõsP. 

 (D) J¸ xPÒ      GÝ® ø©¯ •kUPzxhß 

|P¸QÓx. Ax P¢uÈ°¼¸¢x ÂÊ¢uõÀ GßÚ 

vø\÷ÁPzøu¨ ö£Ö÷©õ Aøu¨ ÷£õÀ  

n ©h[Sz vø\÷ÁPzxhß a yµzv¾ÒÍ J¸ 

PÂ¯zvÀ C¸¢x GÔ¯¨£kQÓx. £õøu°ß 

Akzu PÂ¯zyµ® 
12 −n

a
 GßÖ {ÖÄP. 

µ  
(yµ®)5 
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15. (a) State and prove the theorem of parallel axes. 

 (b) A uniform rod of length a2  can turn freely 

about one end. If it is let fall from a 

horizontal position, show that its angular 

velocity when it is first vertical is 
a

g

2

3
. 

 (A) Cøn¯a_z ÷uØÓzøu GÊv {ÖÄP. 

 (B) a2  }Í•ÒÍ J¸ ^µõÚ ÷PõÀ Auß J¸ 
•øÚø¯¨ £ØÔz uõµõÍ©õPz v¸®£U 
Ti¯uõP Aø©¢xÒÍx. Auß •uÀ uhøÁ 
{ø»USzuõPÂ¸US® ÷£õx Auß _ÇÀ ÷ÁP® 

a

g

2

3
 GßÖ PõmkP. 

Or 

 (c) Show that the moment of a uniform 

triangular lamina of mass M about a line 

through one vertex of the lamina is 

)(
6

22 γβγβ ++M
 if the distances of the line 

from the other two vertices are β  and γ . 

 (d) A heavy uniform rod AB of length l2  and 

mass M has a mass m attached to it at B. 

The whole oscillates freely about a horizontal 

axis through A. Show that the time of a 

small oscillation is 
gmM

lmM

)2(3

)3(
4

+
+π . 



 

 U/ID 4708/PAH 10

 (C) M ö£õ¸sø©²ÒÍ J¸ •U÷Põnz uPmiß 

Kº Ea] ÁÈ÷¯ Áøµ¯¨£k® H÷uÝö©õ¸ 

÷|º÷Põmi¼¸¢x HøÚ¯ C¸ Ea]PÎß 

yµ[PÒ γβ ,  GÛÀ AU÷Põmøh¨ £ØÔ 

•U÷Põnzvß {ø»© v¸¨¦vÓß 

)(
6

22 γβγβ ++M
 GÚ {ÖÄP. 

 (D) l2  }Í•® M ö£õ¸sø©²ÒÍ AB GßÝ®  

J¸ ^µõÚ ÷Põ¼ß •øÚ B&°À  

m GßÝ® ö£õ¸sø© CønUP¨£mkÒÍx. 

CzöuõSv¯õÚx A ÁÈ÷¯ ö\À¾® J¸ Qøh 

Aaø\¨ £ØÔ F\»õkQÓx. J¸ ]Ö Aø»Âß 

÷|µ® 
gmM

lmM

)2(3

)3(
4

+
+π  GÚ PõsP. 

 

———————  


