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angle BAC= 90+30=120
The triangle ABC illustrates the journeys of the motor boat and the ship.

Motor boat goes distance AB due north and distance BC to return to the ship, ship travels distance AC. To maximize the distance travel due north of motor boat, let it make use of all 4 hours to travel. Then AC= 32km/h * 4h= 128, AB+BC= 80km/h*4h= 320 

Our task is to find AB which is equal to (320-BC) 

Apply the cosine law in triangle ABC, we have:

  BC= sqrt( AB^2+ AC^2- 2* AB*AC*cosine A)= sqrt( AB^2+ 128^2 +2* AB*128*sqrt3/2)= sqrt( AB^2+128^2+128sqrt3*AB)

Then, AB= 320-BC= 320- sqrt( AB^2+128^2+128sqrt3*AB)

· AB^2+128^2-128sqrt3*AB=(320-AB)^2= 320^2+AB^2-640AB
· 128^2+128sqrt3*AB=320^2-640AB

 This is a linear equation and you can easily calculate AB.

