
QUESTION 11 
 
Part (i) 
 

( ) ( )cos , sin , cos , sinA a ut ut B vt b vtα α β β= + = +   

 

If  and  collide at time A B T  then:- 
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( ) ( )sin cos cos sin cos sin sin cosv uθ β θ β θ α θ α⇒ + = +   

 

( ) ( )sin sinv uθ β θ α⇒ + = +   

 
Part (ii) 
 

Now 2 21 1
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If  and  collide at time A B T  then:- 
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Hence the time to any collision is:- 
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For an actual collision 
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This inequality implies that 
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Despite the differences indicated at the beginning of this part, the analysis of  
part (i) still applies and we have:- 
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( ) ( )sin cos cos sin sin sin cos cos sin sinθ β θ β α θ α θ α β⇒ + > +   

 

( )sin sin cos cos sin 0θ α β α β⇒ − >  

 

( )sin sin 0θ α β⇒ − >    

 

Now ( ) ( ) is acute sin 0 sin 0 since they are both acuteθ θ α β α β⇒ > ⇒ − > ⇒ >   

 

Therefore the target can only be hit if α β> . 


