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A firework leaves the ground with an initial velocity of 45m/ s, travelling vertically upwards. It reaches a maximum height of 100 m. 
At this point the firework fails to explode and falls back down the same vertical path to the ground. 
At any point on its path, the firework has both a velocity and a speed. 

(a) Using the terms vector and scalar, explain the difference between velocity and speed. 
...................................................................................................................................................................................... 
...........................................................................................
 
 (b) Fig. 5 is a graph which shows the height of the firework above the ground during the first 5 s of its journey. 
     [image: ]
   
                                                       Fig. 5 

(i) Use the information on the graph to 
1. Find the time taken for the firework to reach its maximum height above the ground, 
.................................................................................................................................... 
2. Describe how the motion of the firework changes over the first   
      5 s of its journey. 
..................................................................................................................................................................................... 
......................................................................................................................................................................................

(ii) The acceleration of free fall is 10 m/s2 and air resistance on the firework is negligible. 
State 
1. the deceleration of the firework as it is rising, 
                
                 deceleration = ....................................................
 
2. The total time taken for the firework to rise 100m and then to fall back to the ground. 
               
                time taken= ........................................................
 
(iii)  State the velocity with which the falling firework hits the  
        ground. 
                      
               velocity = ............................................................
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