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b 

A firework is fired from O, on level ground, with 

velocity 70 metres per second at an inclination .  

The equations of motion of the firework are  

x = 70t cos  and y = 70t sin – 4.9t2 (Do NOT 

prove this). The firework explodes when it 

reaches its maximum height. 

(i) Show that the firework explodes at a 

 height of 250 sin2 metres. 

(ii) Show that the firework explodes at a 

 horizontal distance of  

 250 sin2 metres from O.  

(iii) For best viewing, the firework must  
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   explode at a horizontal distance between 125 m and 180 m from O, and at 

 least 150 m above the ground. For what values of   will this occur? 

 

(i) y = 70t sin – 4.9t2 

 y’ = 70 sin – 9.8t = 0 

   t = 
8.9

sin70 
 

Subs t in y: 

        y = 70 (
8.9

sin70 
) sin – 4.9(

8.9

sin70 
)2 

 = 500 sin2 – 250 sin2 

 = 250 sin2 

 

(ii) Subs t in x: 

       x  = 70 (
8.9

sin70 
) cos  

 = 500 sin  cos 

 = 250 × 2 sin  cos

 = 250 sin 2 

(iii)  For best results,  

  125 < x< 180 AND y   150: 

 

 125 < 250 sin 2< 180 
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 < sin 2< 

25
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 30o < 2< 46o    or  134o < 2< 150o 

 15o < < 23o       or  67o < < 75o  

  

 Also, 250 sin2   150 

  sin2   
5
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     51o 

 

  67o < < 75o 

 

* These solutions have been provided by projectmaths and are not supplied or endorsed by the Board of Studies 
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