[image: image1.png]Problem 5.1 (Prob. 30. P. 87) A tumor may be regarded as a population of multiplying cells. It is
found empirically that the “birth rate” of the cells in the tumor decrease exponentially with time
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sothat 3(1) = Bye™*" (where o and 3, are positive constants) and hence 7 =[P

‘ﬁo e ]

P(0) = B. Solve this initial value problem for P(f) = F, exp

that at time /=0 there are £ =10'® cells and that P() is then increasing at the rate 3x10° cells

per month. After 6 months the tumor has doubled (in size and in the number of cells). Solve
numerically for & . and then find the limiting population of the tumor.

Hint: It's unfair 1o require all students to know this numerical solution technique. I'll provide the
value for e = 432810 as given and you then do the rest.

Problem 5.2 (Prob. 3. P. 106) (a) Suppose that a motorboat is moving at 40 ft/s when its motor
suddenly quits, and that 10s later the boat has slowed to 20ft/s. Assume that the resistence it

encounters while coasting is proportional to its velocity. How far will the boat coast in all? (b)
Assuming that the resistance s proportional to the square of the velocity, how far does the
motorboat coast in the first minute after its motor quits?

Problem 5.3 (Prob. 4. P. 106) Consider a body that moves horizontally through a medium whose
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resistance is proportional o the square of the velocity v, so that-—- =~y Shorw that
d
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v(t) =——and that x(f) +—In(1+vekt)
(L+vpkt) k




[image: image2.png]Lroblem 5.4 (Arob. 2/, 1. 10/) Suppose that a projectile 1s fired straight upward irom the surface
of the earth with initial velocity v, < 2GM /R . Then its height y(») above the surface satisfies
the initial value problem
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29 for the velocity v of the projectile at height y. What maximum
R(R+y)

altitude does it reach if its initial velocity is 1km/s?
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obtain v’ =v;




