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The rocket will have height H = f v(t)dt after 60 seconds.
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The last integral can be done using integration by parts. Let v = In (m — rt) and

dv = dt, then du = "

60
dt,and v = t . Then the integral f In (m — rt)dt becomes:
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It follows that

H = —1800g + 60, Inm — v,

601n(m — 60r) + [—60 —Enim— 60r)] +Zm
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Substituting ¢ = 9.8, m = 30000, » =160, and v, = 3000, we have
H = —1800(9.8) + 60 - 3000 In 30000 — 60 - 3000 In (30000 — 60 - 160)

+60 - 3000 + % -30001n(30000 — 60 - 160) — % 30001n 30000 =~ 14,844m .



