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Physical System Modeling
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. Atank contains 3 m’ of pure water initially. Solution with the concentration of 1 mole/m’
flows into the tank in the flow rate of 1 m’/min and mixes uniformly with the contents.
An equal volume of which is forced out of the tank. Calculate the time required when the
concentration in the tank is 0.5 mole/m>. [94 FIVRL[™ T A 10%]
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. The mixing of the two salt solutions of differing concentrations gives rise to a first-order
differential equation for the amount of salt contained in the mixture. Let us suppose that a
large mixing tank holds 300 gallons of water in which salt has been dissolved. Another
brine solutions is pumped into the large tank at a rate of 3 ga/min, and then when the
solution is well stirred it is pumped out at the same rate.
(a) If the concentration of the solution entering is 2 Ib/ga, determine a model for the
amount of the salt in the tank at any time.
(b) If 60 pounds of salts was dissolved in the initial 300 gallons, how much salt would
be in the tank after a long time? [89 ’F", 4\?‘?&%5’? 13%]
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. A 400 gallons tank initially is half full of a fluid in which there is 50 gm of salt are
dissolved. A mixture consisting of 2 gm of salt per gallon is flowing into the tank at a rate
of 10 gallons per minute. Meanwhile, the brine is being drawn off simultaneously at the
rate of 4 gallons per minute. Will the amount of the salt in the tank reach 600 gm before
the tank is filled? [88 %ﬁ’i[?‘?ﬁ\%’? 20%]

. A 500-gallon tank initially contains 100 gallons of brine in which 5 pounds of salt have
been dissolved. Brine containing 2 pounds per gallon is added at the rate of 5 gallons per
minute, and the mixture is poured out of the tank at the rate of 3 gallons per minute.
Determine how much salt is in the tank at the moment it overflows.[ 88 7 F N AT 10%)])






