
 

MAY 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. Define displacement. 

 Ch¨ ö£¯ºa] Áøµ¯Ö. 

2. Define uniform speed. 

 ^µõÚ ÷ÁP® Áøµ¯Ö. 

3. Define terminal velocity. 

 CÖv  vø\÷ÁP® Áøµ¯Ö. 

4. Define Impulsive force. 

 PnzuõUS Âø\ Áøµ¯Ö. 

5. Define trajectory. 

 GÔö£õ¸Ò £õøu Áøµ¯Ö. 
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6. Define areal velocity. 

 £µ¨£ÍÄ ÷ÁP® Áøµ¯Ö. 

7. Define angular momentum. 

 _ÇÀ E¢u® Áøµ¯Ö. 

8. Define central orbit. 

 ø©¯ Âø\¨ £õøu Áøµ¯Ö. 

9. Define simple equivalent pendulum. 

 uÛa\© F\¼ Áøµ¯Ö. 

10. State the perpendicular axes theorem on 

momentum of inertia. 

 {ø»©z v¸¨¦vÓÝUPõÚ ö\[Szua_z ÷uØÓzøu 
GÊx.  

SECTION B — (5 × 16 = 80 marks) 

Answer ALL questions. 

Each question carries 16 marks. 

11. (a) A steamer is travelling due east at the rate 

of u Km/h. A second steamer is travelling at 

2 u Km/h in a direction θ  north of east and 
appears to be travelling north east to a 

passenger on the first steamer. Prove that 

( )43sin21 1−=θ . 
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 (b) To a man walking along a level road at  

5 km/h the train appears to be beating into 

his face at 8 km/h at an angle 60° with the 
vertical. Find the true direction and velocity 

of the rain. 

 (A) }µõÂ P¨£ö»õßÖ QÇUSz vø\ ÷|õUQ  
u Q.«/©o ÷ÁPzvÀ ö\ßÖ öPõsi¸UQÓx. 
©ØöÓõ¸ }µõÂU P¨£À Áh QÇUSz vø\°À  
θ  ÷Põna \õ´ÂÀ 2 u Q.«/©o ÷ÁPzvÀ 
ö\ßÖ öPõsi¸UQÓx. •uÀ P¨£¼¼¸¢x 
£õºUS® J¸ ©ÛuÝUS CµshõÁx P¨£À 
ÁhQÇUSz vø\°À ö\ßÖ 
öPõsi¸¨£uõPz ÷uõßÔÚõÀ 

( )43sin21 1−=θ  GßÖ {ÖÄP. 

 (B) J¸ ©Ûuß 5 Q.«/©o ÷ÁPzvÀ \õø»°À 
|h¢x ö\ßÖ öPõsi¸US® ÷£õx AÁÝUS 

•ß¦Ó® {ø»USzxhß 60°\õ´ÂÀ ©øÇ  
8 Q.«/©o ÷ÁPzvÀ ö£´x öPõsi¸¢ux 
GÛÀ ©øÇ°ß Esø©¯õÚ vø\ ©ØÖ® vø\ 
÷ÁPzøuU PõsP. 

Or 

 (c) State Newton’s law of motion. 

 (d) Find the power of the pump which lifts  

3000 litres of water per minute from a well 

10 meters deep and projects it with a 

velocity of 16 m/sec [1 litre water is of mass  

1 kg]. 
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 (C) {³mhÛß C¯UPÂvPøÍ GÊxP. 

 (D) {ªhzvØS 3000 ¼mhº }øµ 10 «mhº 
BÇ•ÒÍ QnØÔ¼¸¢x 16 «/ÂÚõi 
÷ÁPzxhß öÁÎ÷¯ØÓUTiÓ¯ ö£õÔ°ß 
vÓøÚU PõsP. 

  [1 ¼mhº }º = 1 Q÷»õQµõ® {øÓ]. 

12. (a) A particle falls under gravity (assumed 

constant) in a medium whose resistance 

varies as the square of the velocity; discuss 

the motion.  

 (b) The displacement of a particle moving along 

a straight line is given by ntbntax sincos += . 

Show that the motion is simple harmonic 

with amplitude 22 ba +  and period 
n

π2
. 

 (A) J¸ xPÒ ¦Â±º¨¤ß RÌ J¸ uøh FhPzvÀ 
ÂÊQÓx. FhPzvß uøh¯õÚx 
vø\÷ÁPzvß ÁºUPzvØ÷PØ£ ©õÖö©ÛÀ, 
xPÎß C¯UPzøu ÂÁ›UPÄ®. 

 (B) J¸ ÷|º÷Põmiß «x J¸ xPÎß Ch¨ö£¯ºa] 
ntbntax sincos +=  GßÝ® \©ß£õmiß ‰»® 

SÔ¨¤h¨£kQßÓx. AzxPÒ \õ©õÛ¯ 
^›ø\²hß C¯[SQßÓöußÖ®, Auß Ãa_ 

22 ba + , Aø»ÄPõ»® 
n

π2
GßÖ® PõmkP. 

Or 
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 (c) An elastic string of natural length l  has one 

extemity fixed at a point 0 and the other 

attached to a heavy particle of mass ‘m’. 

When m is in equilibrium, the total length of 

the string is l, show that if the particle is 

dropped from rest at 0, will come to 

instantaneous rests at a depth 22
1 ll −  below 

the equilibrium position. 

 (d) Two bodies of masses M  and 'M  are 

attached to the lower end of an elastic string 

whose upper end is fixed and hangs at rest. 

'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 

unstrengthed length of the string and b  and 

c  are the distances by which it would be 

stretched when supporting M  and 'M  

respectively. 

 (C) l  C¯À£õÚ }Í•øh¯ J¸ «Î¯À¦øh¯ 
P°ØÔß J¸ •øÚ J¸ {ø»¯õÚ ¦ÒÎ²hß 
CønUP¨£mkÒÍx. Auß ©Ö•øÚ°À J¸ 
PÀ Pmh¨£mkÒÍx. \© {ø»°À P°ØøÓ l , 
}ÍzvØS }mhUTi¯uõPU PÀ¼ß Gøh²ÒÍx. 
0&ÂÀ K´Ä {ø»°¼¸¢x PÀ R÷Ç 
÷£õh¨£mhõÀ \©{ø»¨ ¦ÒÎ°¼¸¢x 

22
1 ll −  BÇzvÀ PÀ Pn ÷|µ K´Â¼¸US 

ö©ßÖ PõmkP. 
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 (D) {ø»USzuõPz öuõ[S® J¸ «Î¯À¦øh¯ 

P°ØÔß ÷©À •øÚ J¸ {ø»¯õÚ ¦ÒÎ²hß 

CønUP¨£mkÒÍx. Auß R÷Ç •øÚ²hß 

M , 'M  {øÓ²ÒÍ 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[PÂh¨£k® 

÷£õx HØ£kQßÓ }m]PÍõS®. 'M  R÷Ç 

ÂÊ¢u ¤ß t ÷|µzvÀ P°ØÔß ÷©À 

•øÚ°¼¸¢x M  Cß yµ® 











++ t

b

g
cba cos  GßÖ PõmkP. 

13. (a) Show that the path of a projectile is a 

parabola. 

 (b) If 1v  and 2v  be the velocities of a projectile at 

the ends of a focal chord of its path and u is 

the velocity at the vertex prove that 

22
2

2
1

111

uvv
=+ . 
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 (A) GÔ ö£õ¸Îß £õøu J¸ £µÁøÍÄ GÚU 
Põmk. 

 (B) J¸ SÂ¯|õoß ÂÎ®¦PÎÀ J¸ 
GÔö£õ¸Îß ÂøµÄz vÓßPÒ 1v , 2v  GÛÀ, 

Ea]°À Auß ÂøµÄz vÓß u GÛÀ 

22
2

2
1

111

uvv
=+  GÚ {ÖÄP. 

Or 

 (c) A gun of mass M  fires a shell of mass 1m  

the elevation of the gun being α . If the gun 

can rewill freely in the horizontal direction, 

show that the angle θ  which the path of the 
shell initially makes with the horizontal is 

given by the equation αθ tan1tan 






 +=
M

m
. 

 (d) A shell of mass M  is moving with velocity 

V . An internal  explosion generates an 

energy E  and breaks the shell in two 

positions whose masses are in the ratio 

21 :mm . The fragments continue to move in 

the original line of motion of the shell. Show 

that their velocities are 
Mm

Em
V

1

22
+  and 

Mm

Em
V

1

22
+ . 
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 (C) QøhzuÍzvÀ K´Â¼¸US® M  {øÓ²ÒÍ 

J¸ x¨£õUQ°¼¸¢x m  ö£õ¸sø©²ÒÍ 

Ssk JßÖ öÁÎ¨£kQÓx. x¨£õUQU SÇÀ 

QøhzuÍzx α ÷Põna \õ´Â¼¸UQÓx. 

QøhzuÍzxhß θ  ÷Põna \õ´ÂÀ x¨£õUQU 

Ssk x¨£õUQ°¼¸¢x öÁÎ¨£kQÓöuÛÀ, 

αθ tan1tan 






 +=
M

m
 GßÖ PõmkP. 

 (D) M  ö£õ¸sø©²ÒÍ J¸ Ssk V  GßÝ® 

vø\÷ÁPzxhß |Pº¢x öPõsi¸UQÓx. E  

GÝ® BØÓ¾hß Ssk öÁizx 21 :mm  

GßÝ® ÂQuzvÀ ö£õ¸sø©PøÍU 

öPõskÒÍ C¸ xskPÍõP¨ ¤Í¢x, C¸ 

xskPÐ® •¢v¯ C¯UP ÷|º÷Põmiß 

÷©÷»÷¯ öuõhº¢x ö\ÀQßÓÚ. AÁØÔß 

vø\÷ÁP[PÒ 
Mm

Em
V

1

22
+  , 

Mm

Em
V

2

12
−  

GßÖ PõmkP. 

14. (a) A pendulum which beats seconds at the 

surface of the earth loses 10 seconds in  

24 hours. When taken to the summit of a 

hill. Find the height of the hill, taking the 

radius of the earth to be 6400 km. 
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 (b) A particle moves with a central acceleration 

which varies inversely as the cube of the 

distance ; if it be  projected from an apse at a 

distance ‘a’ from the origin with a velocity 

which is 2  times the velocity for a circle of 

radius ‘a ’. Show that the its path is 

ar =
2

cos
θ

. 

 (A) §ª°ß ÷©Ø£µ¨¤À ÂÚõi F\¼¯õPÄÒÍ 

J¸ F\¼ J¸ SßÔß Ea]USU öPõsk 

ö\À»¨£mh . ÷£õx 24 ©o ÷|µzvÀ 10 

ÂÚõiPøÍ CÇUQÓx. §ª°ß Bøµ 6400 

Q÷»õ «mhºPÒ GÚU öPõsk SßÔß E¯µ® 

PõsP. 

 (B) •øÚ°¼¸¢x xPÎß yµzvÝøh¯ 

‰ßÓkUQß uø»RÌ ÂQuzvØ÷PØ£ 

©õÖ£kQßÓ ø©¯ •kUPzxhß J¸ xPÒ 

|P¸QÓx. •øÚ°¼¸¢x ‘a’ yµzv¾ÒÍ 

SÂ¯zv¼¸¢x a Bøµ²ÒÍ J¸ Ámhzvß 

«x _ØÖÁuØSz ÷uøÁ¯õÚ ÷ÁPzøu¨÷£õÀ 

2  ©h[S ÷ÁPzxhß Ax GÔ¯¨£mhõÀ, 

£õøu°ß \©ß£õk ar =
2

cos
θ

 GßÖ PõmkP. 

Or 
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 (c) Find the pedal equation of the central orbit. 

 (d) Show that the path of a point P  which 

possesses two constant velocities u  and  

v , the first of which is in a fixed direction 

and the second of which is perpendicular to 

the radius OP drawn from a fixed point O, is 

an conic whose focus is 0 and whose 

eccentricity is 
v

u
. 

 (C) ø©¯ JÊUQß ö£hÀ \©ß£õk PõsP. 

 (D) J¸ {ø»¯õÚ vø\²¾®, 0 GßÝ® {ø»¯õÚ 

¦ÒÎ ÁÈ÷¯ Áøµ¯¨£k® Bøµz vø\° 

OP&USa ö\[Szxz vø\°¾® •øÓ÷¯ u , u  

GßÝ® C¸ ©õÓõz vø\÷ÁP[PøÍU öPõsh 

P  GßÝ® xPÎß £õøu O &IU SÂ¯©õPÄ®, 

v

u
I. ø©¯ ÁPØ]¯õPÄ® öPõsh J¸ T®¦ 

ÁøÍÄ GßÖ PõmkP.  

15. (a) State and prove the theorem of parallel axes 

on moment of inertia. 

 (b) Find the movement of inertia of a hollow 

sphere about its diameter. 
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 (A) {ø»©z v¸¨¦z vÓÛß Cøn¯a_z 
÷uØÓzøu GÊv {¹¤UP. 

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

Or 

 (c) A heavy uniform rod AB of length 2 l 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

23

3
4

++
+π . 

 (d) A circular disc of radius 5 cm. Weighing  

100 grams is rotating about a tangent at the 

rate of 6 turns per second. Find the frictional 

couple which will bring it to rest in one 

minutes. 

 (C) 2 l }Í•®  M ö£õ¸sø©²ÒÍ AB GßÝ® 
J¸ ^µõÚ ÷Põ¼ß •øÚ B °À m GßÝ® 
ö£õ¸sø© CønUP¨£mkÒÍx. 
CzöuõSv¯õÚx AÁÈ÷¯ ö\À¾® J¸ Qøh 
Aaø\¨£ØÔ F\»õkQÓx. J¸ ]Ö Aø»Âß 

÷|µ® 
( )

( )gmM

lmM

23

3
4

++
+π  GßÖ PõmkP. 
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 (D) 5 ö\.«. Bøµ²® 100 Qµõ® Gøh²•ÒÍ J¸ 
ÁmhzuPk J¸ öuõk÷Põmøh¨ £ØÔ 
ÂÚõiUS 6 _ØÖUPÒ Ãu® _ØÖQÓx GÛÀ. 
Aøu J¸ {ªhzvÀ K´ÄUSU öPõskÁµU 
Ti¯ Eµõ´Äa _Ç¼øÚU PõsP. 

 

—————— 


