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1. Air containing 0.06% CO, is pumped into a room whose volume is 8,000 m°. The rate at

which the air is pumped in is 2,000 7°/min, and the circulated air is then pumped out at
the same rate. If there is an initial CO, concentration of 0.2%, find the differential

equation for A(t), the amount (in m’) of CO; in the room at time 7. [90 %~ 1RIFT
15%]

. Find a curve in xy plane that passes through (0,3) and whose tangent line at a point
(x,y) hasslope 2x/y*. [88 W*gﬂiﬁﬁ’?lo%]

Suppose that a mothball loses volume by evaporation at a rate proportional to its

instantaneous area. If the diameter of the ball decreases from 2 cm to 1 ¢m in 3 months,

how long will it take until the ball has practically gone, say, until its diameter is 1 mm.
(87 FIVEL{™Z A7 20%]

. An oil tanker of mass M is sailing in a straight line. At time zero it shut off its engines and
coasts. Assume that the water tends to slow the tanker with a force proportional to

[v(t)}m ,in which v(¢) is the velocity at time ¢ and m is constant.

(a) Derive a differential equation for v(t) and solve it. (Let v=v, at time zero.)

(b) Does the tanker eventually come to a full stop? If so, find the time required for the
tanker to stop. If not, why?

Hint: Solve and discuss the problem by considering cases on m. (i) 0<m<1 (ii)

m=1 (iii)) m>1. [89 ’F"ﬂ\ (*7 B 15%])
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