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At 12ms-1, 12m are travelled parallel to F in 1s

At 12ms-1, 12*sin(α) m are travelled parallel to F in 1s
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Kinetic energy gained in 1 second = Energy from engine - Work done by F

At max speed, power for the engine produces a force equal to F
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Air resistance would cause the ball to decelerate in the direction of motion
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Let F be the mid-point of AE so that AF = FE
The lamina is symmetrical around FC therefore COM lies on FC

Centre of mass a square lamina lies at the interception of its 2 lines of symmetry 
(the perpendicular bisectors of AE and AB)
Centre of mass of a triangular lamina lies 2/3 along the median line form each 
vertex. Since BCD is symmetrical along the perpendicular bisector of BD, then this 
line is the median line from C. Therefore, the COM of BCD lies 2/3 of the way 
towards BD, along line FC.
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u is positive because if it was negative, A and B would never collide
2/3 is also positive

VA is positive because we state it is going in the negative direction (see *)

For a collision to occur w > VA
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