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2.3 23(a). Measure the positive direction of motion downward. Based on Newton's 2nd -
law, . :
the equation of motion is given by c ' ‘

dv_ [ —075v+mg ,0<t<10

M= -12v4mg ,t>10

Note that gravity acts in the posifive direction, and the drag force is resistive. During the
first ten seconds of fall, the initial value problem is dv/dt = — v/7.5 + 32, with initial
velocity v(0) = 0 fps. This differential equation is separable and linear, with solution
v(t) = 240(1 — e%/"%), Hence v(10) = 176.7 fps. ‘

(b). Integrating the velocity, with z(t) = 0, the distance fallen is given by
z(t) = 240t + 1800 e/"* — 1800.

Hence z(10) = 1074.5 .

(c). For computational purposes, reset time to ¢ = 0. For the remainder of the motion,

the initial value problem is dv/dt = — 32v/15 + 32, with specified initial velocity

v(0) = 176.7 fps . The solutionis given by v(t) = 15 + 161.7¢e73¥15, Ast—-+o0o0,

v(t)-+v;, = 15 fps . Integrating the velocity, with z(0) = 1074.5, the distance fallen

after the parachute is open is given by z(t) = 15t — 75.8 e~%2%/1% 4 1150.3. To find the

duration of the second part of the motion, estimate the root of the transcendental equation
15T - 75.8e73T/15 4 ]3150.8 = 5000. The resultis 7' = 256.6 sec.
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