6. We choose +y upward, which implies a > 0 (the acceleration is upward since it represents a deceleration
of his downward motion through the snow).

(a)

The maximum deceleration amax of the paratrooper (of mass m and initial speed v = 56 m/s) is
found from Newton’s second law
Fsnow — mg = Mamax

where we require Fynow = 1.2 x 10° N. Using Eq. 2-15 v? = 2a.,axd, we find the minimum depth of
snow for the man to survive:
v? mu? _ (85kg)(56m/s)*

d= = ~
2amax 2 (anow - mg) 2(12 x 105 N)

=1.1m.

His short trip through the snow involves a change in momentum
Py —Pi =0 — (85kg)(—56m/s)

(the negative value of the initial velocity is due to the fact that downward is the negative direction)
which yields 4.8 x 103 kg-m/s. By the impulse-momentum theorem, this equals the impulse due to
the net force Fyhow — mg, but since Fyhow > mg we can approximate this as the impulse on him
just from the snow.
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