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c 

A plane P takes off from a point B. It 

flies due north at a constant angle  to 

the horizontal. An observer is located at 

A, 1 km from B, at a bearing 060o from 

B. Let u km be the distance from B to 

the plane and let r km be the distance 

from the observer to the plane. The 

point G is on the ground directly below 

the plane. 

(i) Show that r = cos1 2 uu  .  

(ii) The plane is travelling at a 

 constant speed of 360 km/h.

  At what rate, in terms of, is  
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   the distance of the plane from the observer changing 5 minutes after  

 take-off? 

 

 

(i)     In  PBG:  
u

BG
 = cos  

       BG  = u cos  

       PG  = u sin     

   

        In  BGA:   

 GA2 = 12 + u2
 cos2

   – 2 × 1 × u cos   × cos 60o 

       = 1 + u2
 cos2

   – u cos   

 

        In  PGA:   

        r2 = PG2 + GA2 

  = u2
 sin2

  + 1 + u2
 cos2

   – u cos  

  = 1 + u2
 (sin2

  + cos2
 ) – u cos  

  = 1 + u2
  – u cos 

 r  = cos1 2 uu   

 

(ii)  As 360 km/h = 6 km/min, then 
dt

du
 = 6. 

 Also, after 5 mins, then u = 30 
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 Subs u = 30: 
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       Now, 
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