 SEQ CHAPTER \h \r 1The jump of a flea can be analysed using slow motion photography. The motion can be split into two parts:

i)
the “push off”, lasting about 10-3 s, during which the flea’s legs push against the ground and accelerate it to a speed of about 1.0 m s-1;

ii)
the flight into the air subject only to gravity.

Calculate
a)
the acceleration of the flea during push off



b)
the distance above the ground reached during push off



c)
the height the flea should reach during the second part of the jump (assuming the jump is vertical).



d)
Photographs indicate that the flea only jumps to about two-thirds of this height. Why is this different to our calculated height?

SOLUTION
a)
a = ?, u = 0 m s-1, v = 1 m s-1, t = 10-3 s.



v = u + at       1 = 0 + 10-3 a      a = 1 / 10-3 = 1000 m s-2 
b)
s = ut + ½ at2
     s = 0 + 500 x (10-3)2    = 500 x 10-6 = 0.0005 m

c)
u = 1 m s-1, a = -9.8 m s-2, 


At the top of the jump, v = 0 m s-1

v2 = u2 + 2as       0 = 1 - 19.6s     s = 1/19.6 = 0.051 m.


PLUS the answer from part b)     total height = 0.051 + 0.0005 = 0.0515 m

d)
Because air resistance was ignored in the calculations.

