
  

 

 

 

 

 

 

 

 

PART A — (10 × 1 = 10 marks) 

Answer ALL the questions. 

1. ÷Põn vø\÷ÁP® Áøμ¯Ö. 

 Define angular velocity. 

2. {³mhÛß CμshõÁx C¯UP Âvø¯ TÖP. 

 State Newton’s second law of motion. 

3. \© J¨¦ Âø\ Áøμ¯Ö. 

 Define like parallel forces. 

4. ÷»ªì ÷uØÓzøu GÊxP. 

 State lami’s theorem. 

5. J¸ ^›ø\ C¯UPzvÀ F\»õkuÀ ©ØÖ® AvºøÁ TÖP. 

 State oscillation and vibration on a simple harmonic 
motion. 
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6. GÔ÷Põn® Áøμ¯Ö. 

 Define angle of projection. 

7. J¸ \õ´uÍzvß HØÓ GÀø»°ß «¨ö£¸ ©v¨ø£ 
GÊxP. 

 Write down maximum range up an inclined plane. 

8. E¢x Âø\ GßÓõÀ GßÚ? 

 What is an impulsive force? 

9. ÂÚõi F\À Áøμ¯Ö. 

 Define seconds pendulum. 

10. ø©¯ Ámh _ØÖ Áøμ¯Ö. 

 Define central orbit. 

PART B — (5 × 4 = 20 marks) 

Answer ALL the questions. 

11. ©oUS 80 Q.« ÷ÁPzvÀ ö\À¾® öuõhº Ási°À 
A©º¢v¸US® J¸ |£º A¢u öuõhº ÁsiUS 
Qøh©mhzv¾® ö\[SzuõPÄ® ©oUS 60 Q.« 
÷ÁPzvÀ J¸ £¢øu GÔQÓõº, GÛÀ GÔ¢u Ehß £¢vß 
vø\÷ÁP® PõsP. 

 A man seated in a train whose velocity is 80 kmph throws 
a ball horizontally and perpendicular to the train with a 
velocity of 60 kmph. Find the velocity of the ball 
immediately after the throw. 
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12. ABC GßÓ •U÷Põnzvß P,Q,R GßÓ ‰ßÖ \©vø\ 

öPõsh Jzu Âø\PÒ ö\¯À£mhõÀ Auß ÂøÍÄ Âø\ 

ö\[÷Põmk ø©¯® ÁÈ ö\ßÓõÀ 

 
C

C
B

Q
A

P
tantantan

==  GÚ {ÖÄP. 

 Three like parallel forces P, Q, R act at the velocities of a 

triangle ABC. If the resultant passes through the 

orthocentre O. Show that 

 
C

R
B

Q
A

P
tantantan

==  . 

13. GÎ¯ ^›ø\ C¯UPzvÀ xnx 2−=  Â›Ä£kzxP 

 (A) x  int  (B) x  in t 

 (C) x  in x 

 In a simple Harmonic motion xnx 2−=  express 

 (a) x  int   (b) x  in t 

 (c) x  in x 

14. \©{øÓ M öPõsh C¸ ÷PõÍ[PÒ ÷|μõP ÷©õx® 

ö£õÊx C¸ ÷PõÍ[PÎß vø\÷ÁPzvøÚ JßøÓ JßÖ 

£›©õØÖU öPõÒÐ®, 1=e  GÚ {ÖÄP. 

 Show that when two spheres of equal masses M collide 

directly, the velocities of the sphere are interchanged if 

1=e . 
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15. θnar nn cos=  GÝ® ÁøÍÁøμ°ß ö£hÀ \©ß£õmøh 

PõsP. 

 Find the pedal equation of the curve θnar nn cos= . 

PART C — (5 × 8 = 40 marks) 

Answer any FIVE questions. 

16. J¸ ÁøÍÁøμ°À |P¸® xPÎß vø\÷ÁP® ©ØÖ® 

•kUPzvØPõÚ TÖPøÍ Bμ® ©ØÖ® SÖUS vø\U 

TÖPÎÀ PõsP. 

 Find the velocity and acceleration components along 

radial and transverse direction of a moving particle along 

a curve. 

17. 30° ÷PõnzvÀ 50 « E¯μ•ÒÍ _Áº AO&ß Ea] O&À 

C¸¢x J¸ xPÒ uøμ©mh©õP GÔ¯¨£mk A ‰»©õP 

{»® B À 45° ÷PõnzvÀ ÷©õxQßÓx O&¼¸¢x B US 

CÓUP ÷Põn® 
32
13

tan 1 −−  GÚ {¹¤. 

 A particle projected from the top O of a wall AO, 50 m, 

high, at an angle of 30° above the horizon, strikes the 

level ground through A at B at an angle of 45°. Show that 

the angle of depression of B from O is 
32
13

tan 1 −− . 
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18. J¸ £¢x h E¯μzv¼¸¢x Qøh©mh uÍzvÀ ÂÊ¢x 

÷©¾® RÇõP xÒÐQßÓx. Auß «m] öPÊ e GÛÀ 

K´Ä {ø»US Á¸® •ß Ax Ph¢u ö©õzu yμ® 2

2

1
1

e
eh

−
+

 

Gß£øu {¹¤. 

 A ball dropped from a height h on a horizontal plane 
bounces up and down. If the coefficient of restitution is e, 
Prove that the whole distance H covered before it comes 

to rest is 2

2

1
1

e
eh

−
+

. 

19. öÁ›UÚõÛß ÷uØÓzøu GÊv {ÖÄP. 

 State and prove varignon’s theorem. 

20. ÁÊUS¨£õøu°À GÔ¯¨£k® GÔö£õ¸Îß £ÓUS® 
Põ»® ©ØÖ® Qøh©mh yμ® PõsP. 

 Find the time of flight and horizontal range on a 
projectile projected on an inclined plane. 

21. J¸ xPÒ O&øÁ ø©¯©õP øÁzx®, Ãa_ α  GßÖ® GÎ¯ 

÷|›ø\ C¯UPzvÀ EÒÍx. AzxPÒ O&¼¸¢x 
2
α

 

yμzvÀ C¸US® ö£õÊx J¸ uõUPzvÚõÀ Auß 

vø\÷ÁP® |õßS ©h[PõÚõÀ Auß ¦v¯ Ãa_ 
2

7a
 GÚU 

PõsP. 

 A particle executing simple harmonic motion with O as 
the mean position and α  is the amplitude. When it is at a 

distance 
2
α

 from O, its velocity is quadrupled by a below. 

Show that its new amplitude is  
2

7a
. 
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22. ø©¯ Âø\ £õøu°ß ÁøPUöPÊÂß \©ß£õmøh P-r 
B¯UTÖPÎÀ u¸P. 

 Obtain the differential equation of central orbit in P-r  
co-ordinates. 

23. ø©¯ •kUP® 7−rμ  US J¸ xPÒ |Pº¢x ÷©¾® 
PÂ¯zvØS •iÂÀ»õ J´Ä {ø»°À C¸¢x £¯nzvÀ 
ö£Ó¨£k® vø\ ÷ÁPzvØS \©©õÚ ©ØÖ® 
PÂ¯zv¼¸¢x ‘a’ öuõø»ÂÀ C¸¢x Ax ¦Ó¨£kQÓx. 

Auß Ámh¨ £õøu°ß \©ß£õk θ2cos22 ar =  GÚ {¹¤. 

 A particle moves with a central acceleration 7−rμ  and 
starts from an apse at a distance ‘a’ with a velocity equal 
to the velocity which would be acquired by the particle 
travelling from rest at infinity to the lapse. Show that the 
equation of its orbit is θ2cos22 ar = . 

 ———————–– 


