MOMENTUM 								RP 





1.A particle of mass 5 kg moves in a straight line under the  


  action of a constant force of magnitude F.Initially it is 


  moving with speed 10 ms� EMBED Equation.2  ��� .Four seconds later it is moving 


  in the opposite direction with the same speed.Find F.	 


                                                                                                                         (H/490/8.5:1/4)


Ans: 25 N








2.A pipe of cross-sectional area 0.05 m� EMBED Equation.2  ���  discharges water 


   horizontally at a speed of 3 ms� EMBED Equation.2  ���  .The water immediately 


   strikes a wall and does not rebound.Find the force exerted 


   by the wall on the water. 


                                                                                                                        (H/490/8.5:1/4)


Ans: 450 N


                                           





3.A sphere of mass 4 kg moving with speed 30 ms� EMBED Equation.2  ���  strikes a


   wall normally(i.e at right angles) and bounces back with 


   speed 15 ms� EMBED Equation.2  ��� .Find the impulse of the wall on the sphere.


   Given that the wall and the sphere are in contact for 0.03 s ,	





   find the average force exerted by the wall on the sphere.  


                                                                                                                         (H/493/8.5:2/3) 


Ans: 180 Ns ,6000 N              	





4.A ball of mass 0.2kg,is moving at 12 ms� EMBED Equation.2  ���  horizontally


  when it strikes a vertical wall at right angles.The ball


  rebounds with speed 11 ms� EMBED Equation.2  ���  horizontally.Calculate the ma-


  nitude of the impulse exerted by the ball on the wall.


  Given that the ball and wall were in contact for 0.1 s,


  calculate the magnitude of the force exerted by the ball


  on the wall.  


                                                                                                                          (G/198/17.1/1)


Ans: 4.6 Ns , 46 N





5.A particle P,of mass 0.2kg,moving with constant velocity


  (-3i-6j) ms� EMBED Equation.2  ���� EMBED Equation.2  ��� receives an impulse and,as a result,


  moves with constant velocity (2i+6j) ms� EMBED Equation.2  ���� EMBED Equation.2  ���  .Calculate the


  magnitude of the impulse and the angle the direction of


  the impulse makes with j.  


                                                                                                                         (G/198/17.1/2)


Ans: 2.6 Ns ,22.6� EMBED Equation.2  ��� 





6.The particle P,of mass 0.3kg,is moving parallel to the 


  vector 3i+4j with speed 10 ms� EMBED Equation.2  ���  when it receives a blow.


  After this blow,P moves parallel to the vector i with


  speed 8 ms� EMBED Equation.2  ���.Calculate the magnitude of the impulse.  


                                                                                                                         (G/199/17.1/6)


Ans: 2.47 Ns


                                      


7.Truck A of mass 800kg is moving with speed 10 ms� EMBED Equation.2  ���along


  smooth horizontal rails towards a similar truck B,of mass


  600kg,which is at rest on the same rails,but free to move


  .After the collision between the trucks,B moves with speed 


  8 ms� EMBED Equation.2  ��� .Calculate 


  (a) the speed of A after the collision


  (b) the impulse of the force exerted by A on B due to the   


    collision


  (c) the loss in KE due to the collision   


                                                                                                                            G/200/17.2/1


 Ans: (a) 4 ms� EMBED Equation.2  ���  (b) 4800 Ns (c) 14.4 KJ





8.Two particles,A and B,of mass 2m and 3m respectively,                                                                                                                             


  are  connected by a light  inelastic string of length l.The pa-


  rticles lie at rest on a smooth horizontal plane at dist-


  ance l apart.The particle B is given an impulse in the 


  direction shown in figure and starts to move with speed u


  .Find the initial speed of A and the impulse of the tens-


   ion in the string





	� EMBED PBrush  ���











                                                                                                                         (G/201/17.2/4)





                   


Ans: u/� EMBED Equation.2  ��� , mu� EMBED Equation.2  ���


                                                                                                                        





9.Particles A and B,of mass 0.1kg and 0.3kg respectively,


  are connected by a light inextensible string of length 5m


  (see fig).Initially A is at rest on a horizontal floor and


  B is held at height 2m above the floor,and the string                                                                     


  passes over a small smooth fixed pulley.The length of st- 	 


  ring in contact with the small pulley is negligible.The 


  particle B is released from rest and after falling free-


  ly for 1m,it jerks A into motion when the string tighte-


  ns.Calculate,taking g=10 ms� EMBED Equation.2  ���  :


  (a) the initial speed of A


  (b) the total time taken by B to reach the floor,giving


  answers to 2 decimal places.  


		� EMBED PBrush  ���


                                                                                                                      (G/201/17.2/5)


Ans: (a) 3.35 ms� EMBED Equation.2  ���  (b) 0.94 s


                                                          





10.A particle A,of mass 10m, is moving with speed 8u in a st-


   raight line when it collides with a particle B,of mass


   8m, moving in the same line and in the same direction 


   with speed 5u.Given that the coefficient of restitution


   between A and B is 1/2,calculate:  


   (a) the speeds of A and B after their collision


   (b) the loss in KE due to the collision.


                                                                                                                         (G/203/17.3/1)


Ans: (a) 6u , 15u/2 ; (b) 15 mu� EMBED Equation.2  ���





11.The particles A and B,of mass 2m and 3m respectively,are    


     moving towards each other in the same line with speeds 6u


     and 8u respectively.The coefficient of restitution betwe-


     en A and B is 11/14.


     Calculate:


    (a) their speeds and directions of motion after the col-


       lision.


    (b) the magnitude of the impulse exerted by B on A due to


       the collision.


    (c) the loss in KE due to the collision . 


                                                                                                                           (G/203/17.3/2)


Ans: (a) 9u , 2u both in opp. directions to initial directions


        (b) 30 mu  (c) 45 mu� EMBED Equation.2  ���    





14.Two particles,A and B of mass m and 4m respectively,are 


     placed on a smooth horizontal plane.Particle A is made to


     move on the plane with speed u so as to collide directly     


     with B,which is at rest.After the collision B moves with    


     speed ku,where k is a constant.


    (a) Find the speed of A after the collision.


    (b) By using Newton's law of restitution,show that


          1/5 (  k (  2/5.


                                                                                                                     (June92/M2/Q6)


Ans: (a) u(1-4k) 


    


15.(a)  A jet of water is played horizontally upon a verti- 


     cal wall.The water impinges at 20m/s and the area of  


     cross-section of the jet is 50cm� EMBED Equation.2  ���Assuming that the mass  


     of 1m� EMBED Equation.2  ��� of water is 1 tonne and that the water drops  


     vertically after impact,calculate the thrust upon the  


     wall.


     If the speed of the jet is reduced so that the thrust   


     upon the wall becomes 1kN,find the speed with which the  


     jet now impinges.


    (b) A body of mass 10kg is initially moving with constant   


     velocity (2i-7j) m/s.The body experiences a force of   


    (5i+10j)N for 4 seconds.Find the final  velocity of the body 


     in vector form and hence obtain its final speed.


                                                                                                          [(a)UM/268/14D/Q5;


                                                                                                            (b)UM/259/14A/Q13] 


Ans: (a) 2000 N , 10� EMBED Equation.2  ���m/s  (b) 4i - 3j , 5 m/s       











16.A small smooth sphere S,of mass 0.2 kg,moves in a


   straight line with variable acceleration (2+v)ms� EMBED Equation.2  ��� ,where     


   v ms� EMBED Equation.2  ���  is the speed of the sphere. Find the distance,to    


   the nearest 0.1m, moved by S as its speed increases from 1ms� EMBED Equation.2  ���


    to 5 ms� EMBED Equation.2  ���  .


   When S is moving with speed 5 ms� EMBED Equation.2  ��� it overtakes and     


   collides with a second small smooth sphere T,of mass 0.3    


   kg,which is moving with speed 2 ms� EMBED Equation.2  ���  in the same directi-   


   on as S.The coefficient of restitution between the    


   spheres is 2/3.


   Calculate


   (a) the speed of each sphere immediately after the im-   


   pact,


   (b) the magnitude of the impulse received by each sphere    


   on impact.


                                                                                                                            (June85/Q7)


Ans: 





17.Two particles,A of mass 2m and B of mass m,moving on a   


   smooth horizontal table in opposite directions with   


   speeds 5u and 3u respectively, collide directly.Find their


   velocities
