
The compass of an aircraft indicates that it is headed due north, and its airspeed indicator shows 

that it is moving through the air At 120 mi.hr- 1. a) If there is a wind of velocity 50 mi.hr-1from 

west to East , what is the velocity of the aircraft relative to earth?(b) in what direction should the  

pilot head in order to travel due north?(c) what will then be his velocity relative to the earth? 

Solution 

           𝑁           

           𝑣̅𝑎        𝑣̅ 

                        𝑣̅𝑤        𝐸 

𝑣̅𝑎- velocity of the aircraft relative to the air, 𝑣̅𝑤- velocity of a wind, 𝑣̅- velocity relative to the 

earth. 

a) A vector diagram shows that 

𝑣̅ = 𝑣̅𝑎 + 𝑣̅𝑤 → 𝑣2 = 𝑣𝑎
2 + 𝑣𝑤

2 → 𝑣 = √𝑣𝑎
2 + 𝑣𝑤

2 = √1202 + 502 = 130
𝑚𝑖

ℎ
 

b) A vector diagram shows that cos 𝛼 = (
𝑣𝑤

𝑣𝑎
) and 𝑣̅ = 𝑣̅𝑎 − 𝑣̅𝑤 

                             𝑁  

 

      𝑣̅          𝑣̅𝑎         𝑣̅ 

              −𝑣̅𝑤                𝑣̅𝑤          𝐸 

The direction is 

𝛼 = cos−1 (
𝑣𝑤

𝑣𝑎
) = cos−1 (

50

120
) = 65° North of West .  

c) 𝑣̅ = 𝑣̅𝑎 − 𝑣̅𝑤 → 𝑣2 = 𝑣𝑎
2 − 𝑣𝑤

2 → 𝑣 = √𝑣𝑎
2 − 𝑣𝑤

2 = √1202 − 502 = 109
𝑚𝑖

ℎ
 

Answer:  a) 𝟑𝟎
𝒎𝒊

𝒉
 , b) 𝟔𝟓° 𝐍𝐨𝐫𝐭𝐡 𝐨𝐟 𝐖𝐞𝐬𝐭  , c) 𝟏𝟎𝟗

𝒎𝒊

𝒉
. 
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