PROJECTILES                                             RP 


1.A particle is projected with initial velocity 10 ms� EMBED Equation.2  ��� at an angle � EMBED Equation.2  ���


   to the horizontal from the top of a wall 8 m high .Find the time of


    flight and the range (i.e. the distance from  the bottom of the wall 


    to the point at which the particle hits the ground ).


 									 (H/404/7.3:1/17)


Ans: 2 s ,16 m





2. A ball is thrown at an angle tan� EMBED Equation.2  ��� to the horizontal with initial velocity


    30 ms� EMBED Equation.2  ���from the top of a cliff and falls into the sea at a distance 120 m


    from the bottom of the cliff . Find the height of the cliff .


                                                                                        		(H/404/7.3:1/25)                               


Ans: 45 m





3. A ball is projected at an angle 30� EMBED Equation.2  ��� to the horizontal from the top of a wall


    5 m high , and hits the ground 2 s later . Find the initial speed of the ball ,


    and its distance from the wall when it hits the ground .


                                                                                           	 (H/404/7.3:1/27)                          


Ans: 15 ms� EMBED Equation.2  ���,  15� EMBED Equation.2  ���m





4. A particle is projected from a point O on level ground with initial velocity


    40 ms� EMBED Equation.2  ��� at an angle tan� EMBED Equation.2  ���  to the horizontal . Find the times at which the 


    particle is 28 m above the ground . For how long is the particle more than 


    28 m  above the ground ?


                                                                                              	 (H/404/7.3:1/35)                        


Ans: 2 s, 2.8 s , 0.8 s .





5.A particle is projected with speed  30 ms� EMBED Equation.2  ��� from a point O on ground level ,


   hits the ground again after t s at a distance R from O . Show that :





                    R� EMBED Equation.2  ���= 25(36t� EMBED Equation.2  ���- t� EMBED Equation.2  ���)    


   Hence show that the maximum value of R is 90 m and that the corresponding


   angle of projection is 45� EMBED Equation.2  ��� . 


									(H/405/7.3:1/40)











6.Two particles P and Q are projected simultaneously from a point O . P is 


   projected vertically  upwards with speed V and  Q is projected  with 


   speed  V at an angle of elevation 60. Find the distance between the particles


   when P is at its highest point . 


                                                        					(H/405/7.3:1/45)


 Ans: � EMBED Equation.2  ���





7. A particle is projected from a point O with initial velocity 20 ms� EMBED Equation.2  ���


    at an angle tan� EMBED Equation.2  ���  to the horizontal . Two seconds later another par-


    ticle is projected from O . Given that it collides with the first particle


    one second later , find its initial velocity .


                                                                                         		     (H/405/7.3:1/48)                       


 Ans:  36.9 ms� EMBED Equation.2  ��� at  12.5� EMBED Equation.2  ��� to the horizontal .





8.A particle projected with initial speed 20 ms� EMBED Equation.2  ��� just clears a wall 5m


   high when travelling horizontally . Find the angle of projection of the 


   particle .


                                                                                    		     (H/408/7.3:2/3)                                 


Ans: 30� EMBED Equation.2  ���





9. A particle is projected at an angle� EMBED Equation.2  ���  to the horizontal . If its greatest 


    height is 4 m and its range is 8 m, find � EMBED Equation.2  ���.


                                                                       			   (H/408/7.3:2/5)                                             


Ans: tan� EMBED Equation.2  ���2 .





10. If a particle projected with speed u has a horizontal range 3u� EMBED Equation.2  ���/5g ,


     calculate the two possible angles of projection .Show that the 


     difference  in the maximum heights attained with these angles of


     projection is 2u� EMBED Equation.2  ���/5g.   


                                                                                    		    (H/409/7.3:2/15)                             





11.A particle , projected from a point O on level ground at an angle of 45� EMBED Equation.2  ���


     to the horizontal , just clears a wall 5 m high at a horizontal distance 15 m


     from O . Find the initial speed of the particle and the greatest height it 


     reaches during its flight .   


                                                                            			  (H/409/7.3:2/22)                                        


Ans: 15 m s� EMBED Equation.2  ��� , 45/8 m .




















12. A particle is projected with initial velocity 30 m s� EMBED Equation.2  ��� at an angle � EMBED Equation.2  ���  to the 


     horizontal and passes through the point (40,10). Show that :


                     8 tan� EMBED Equation.2  ���


    Do not solve this equation , but , by considering the sum and product of 


    its roots , show that if � EMBED Equation.2  ���� EMBED Equation.2  ���and � EMBED Equation.2  ���� EMBED Equation.2  ���  are the two possible angles of projection ,


    then :


                              tan (� EMBED Equation.2  ���� EMBED Equation.2  ���+� EMBED Equation.2  ���� EMBED Equation.2  ���) = - 4    


                                                                                          	 (H/409/7.3:2/33)                           





13.A particle is projected from a point O with initial speed 15 m s� EMBED Equation.2  ��� to pass


    through a point at 5 m from O horizontally  and 10 m above O . Show that 


    there are two possible angles of projection and that


     tan (� EMBED Equation.2  ���� EMBED Equation.2  ��� +� EMBED Equation.2  ���� EMBED Equation.2  ��� ) = - 1/2 . 


                                                                                		     (H/409/7.3:2/34)                                  





14.A ball is thrown from a point O on horizontal ground . Two


    walls of height 15/4 m are at horizontal distances 15 m and


    45 m from O . If the particle just clears them , find its initial


    speed and angle of projection .


                                                                                      		     (H/410/7.3:2/38)                           


Ans: 10� EMBED Equation.2  ���ms� EMBED Equation.2  ���, tan� EMBED Equation.2  ���





15.A particle is projected from a point O with initial velocity


   20i+30j.Two seconds later another particle is projected from O


   with initial velocity 60i+50j.Show that the particles collide


   one second later and find the position vector of their point    


   of collision.                            


                                                              				(H/405/7.3:1/Q47)                                                    


Ans: 60i + 45j





16.A particle is projected from a point O on level ground and hi-


   ts a vertical wall 20 m from O when travelling horizontally.


   If the speed of projection is 25 ms� EMBED Equation.2  ���,find the two possible


   angles of projection.If the coefficient of restitution between


   the particle and the wall is 1/4,find the distance from O at


   which the particle strikes the ground.  


                                                                                   	    (H/498/8.5:3/Q12)                            


Ans: 19.9� EMBED Equation.2  ��� , 70.1� EMBED Equation.2  ��� , 15 m .    








        


17.A particle P,projected from a point A on horizontal ground ,


     moves freely under gravity and hits the ground again at B.


    Referred to A as origin , AB as x-axis and the upward vertical    


   at A as y-axis, the equation of the path of P is y = x - � EMBED Equation.2  ���,   


   where x and y are measured in metres.Calculate (i) the dis      


   tance AB,(ii) the greatest height above AB attained by P,    


   (iii) the magnitude and the direction of the velocity of P at     


   A, (iv) the time taken by P to reach B from A.Calculate the    


   coordinates of the points on the path of P at the two instants    


   when the speed of P is 15m/s.


                                                                                      	   (J/66/4.5/Q9)                                  


Ans: (i) 40 m (ii) 10 m (iii) 20 m/s at 45� EMBED Equation.2  ��� to horizontal


        (ii) 2� EMBED Equation.2  ���s, (20-5� EMBED Equation.2  ���, 8� EMBED Equation.2  ���) , (20+5� EMBED Equation.2  ���,8� EMBED Equation.2  ���)    


 


Armed with probability theory and statistics, it is possible to face 


    calmly this world of coincidences and seemingly miraculous events .


                                                                            -  Rudolf Flesch�
�






18.A particle P is projected from a point A at the top of a cliff  


   52m vertically above sea-level and it moves freely under  


   gravity until it strikes the sea at a point S.The velocity of  


   projection of P has horizontal and upward vertical components  


   of magnitudes 24m/s and 7m/s respectively.Calculate


   (i) the magnitude and angle of elevation of the velocity of  


   projection,


   (ii) the time of flight of the particle,


   (iii) the horizontal distance between A and S,


   (iv) the speed of the particle at the instant when it strikes   


   the sea.


   (Take the acceleration due to gravity to be 10 m/s� EMBED Equation.2  ��� .)


                                                                                	         (UM/217/11E/Q3)                        


Ans: (i) 25 , 16� EMBED Equation.2  ��� (ii) 4 s  (iii) 96 m  (iv) 40.8 m s� EMBED Equation.2  ���



































19.A particle is projected from a point O and,some time    


   later,passes through a point with coordinates (x,y),where Ox    


   and Oy are cartesian axes with Ox horizontal and Oy vertically   


   upwards.Given that the velocity of projection has a horizontal  


   component u and a vertical component v,show that          


                 2yu� EMBED Equation.2  ���- 2uvx + gx� EMBED Equation.2  ���  = 0.


  Given that the particle passes through the points with coordi-  


  nates (36a,6a) and (48a,4a),show that the velocity of projec-  


  tion is 13� EMBED Equation.2  ��� at an elevation arc tan(5/12).


                                                                                        		    (June85/Q5)                                 


	


20.A boy standing at a distance a from a vertical wall kicks a 


   ball from ground level with velocity V at an angle (  to the


   horizontal in a plane perpendicular to that of the wall.The


   ball strikes the wall and rebounds,the coefficient of restitu-  


   tion being 2/3.If the ball first strikes the ground at a distance


   2a from the wall,prove that V� EMBED Equation.2  ���sin2(  = 4ga , and find  the time


   that elapses from the instant that the ball is kicked until it first 


   strikes the ground.         


                                                                                         (June70/Lond.U)/12 marks


Ans:






































