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The initial velocity vector is 


� EMBED Equation.3  ���





θ





u





usinθ





ucosθ





The velocity at time t is


v = � EMBED Equation.3  ���


Horizontally no force is acting and so the horizontal component of the velocity stays constant.


Vertically we subtract g from the component each second.





O





The position vector at time t is


   OP     =  � EMBED Equation.3  ���


Horizontally for x this is just speed times time as the horizontal velocity is constant.


Vertically for y this is “s= ut + ½at2” with “u” being usinθ and “a” being -g.





Integrate





Differentiate





To find the Max height


Solve vy = usinθ – gt = 0 to find the time t.


Substitute this into y to get ymax.


Then add h.





ymax





h





To find the Time of flight


Solve y = -h to find the time t.


To find the Horizontal Range


multiply ucosθ by the time of flight.





Derriving the equation of the path:


Start with x = ucosθ t so � EMBED Equation.3  ���


Now substitute this into y = usinθ t - ½gt2 to get


� EMBED Equation.3  ���
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Using 


� EMBED Equation.3  ���� EMBED Equation.3  ���





� EMBED Equation.3  ���





To find the speed at a point, first find the velocity vector and then use Pythagoras to find the speed.


The speed is the magnitude of the velocity.





Or use “v2 =u2 +2as” with “v” = 0


“u” = usinθ “a” = -g. Solve for s which will be ymax.





Projectiles: fired from height h above ground level.


If fired from ground level h =0 and time of flight is twice time to greatest height.
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