ASSIGNMENT: PROJECTILES





A shot is fired from a gun on the top of a vertical cliff, 160 m high, with a velocity of 180 m s-1, at an elevation of 30(. Find the horizontal distance from the foot of the cliff of the point where the shot strikes the water.		[� EMBED Equation.2  ��� m]





Find the velocity and direction of projection of a particle which passes in a horizontal direction just over the top of a wall which is 32 m distant and 12 m high. 


						[25.6 m s-1 at tan-1(3/4) to the horizontal]





Find, to the nearest m, the range on a horizontal plane of a rifle bullet fired at an elevation of 3( with a muzzle velocity of 300 m s-1.		[960 m]





What is the least velocity of projection required to obtain a horizontal range of 100 m, and what will be the time of flight?				[31.3 ms-1; 4.5 s]





A body is thrown from the top of a tower 30.4 m high with a velocity of 24 m s-1 at an elevation of 30( above the horizontal: find the horizontal distance from the foot of the tower of the point where it hits the ground.			[� EMBED Equation.2  ��� m]





If a particle is projected inside a horizontal tunnel which is 4.8 m high with a velocity of 60 m s_1, find the greatest possible range.			[117.1 m]





A shell is observed to explode at the level of the gun from which it is fired after an interval of 10 s; and the sound of the explosion reaches the gun after a further interval of 3 s. Find the elevation of the gun and the speed with which the shell is fired. (Assume the velocity of sound to be 335 m s-1)			[tan-10.49; 111.8 ms-1]





Prove that the time of flight T and the horizontal range X of a projectile are connected by the equation


gT2 =2X tan (


where ( is the angle of elevation.


	Show that when the maximum horizontal range is 160 km the time of flight is about 3 minutes, and determine the muzzle velocity and the height of the trajectory.


								             [1257 ms-1; 40.3 km]





If the horizontal range of a particle projected with velocity V is a, show that the greatest height x attained is given by the equation


16gx2 - 8V2x + ga2 = 0


	Explain why two values of x are to be expected.
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