MAZ205 Integral Caleulus and Introduction to Differential Equations
| Biock 111 Goal Problems |

By the end of this block of instruction, you should be very comfortable analyzing problems similar to these:

1. Using the figure below derive three differential equations that specify the amount of dye in each of the three
104 gallon chambers. Assume all chambers start off with 0 Ibs of dye.

5 gal/min at — 2 gal/min — 4 gal/min o
2 1bs/gal Da—
100 gal 100 gal 100 gal
3 gal/min «—— Ry
5 gal/min
TR \‘E
: LA
() e
..... SR -
o o
L4 AL - nfe NIV
o L AR cEle) ? Lo (4)
P s e T nomm—m———
) & jy‘s Y
= B TR
{:zz { o f o

186



MA205 Integral Calculus and Introduction to Differential Equations

4. A 16 Ib weight stretches a spring 4 ft. The spring-mnass system is in a medium with a damping constant of 4.5
Ib-sec/ft. What is the solution function deseribing the position of the mass at any time if the mass is released
from 2 ft below the equilibrium position with an initial velocity of 4 ft/sec downward?

5. A mass of 1 slug is attached to a spring whose constant is 25/4 Ib/ft. Initially the mass is released 1 ft above
the equilibrium position with a downward velocity of 3 ft/sec, and the subsequent motion takes place in a
medium that offers a damping force numerically equal to 3 times the instantaneous velocity. An external force
given by f{t} = 10 {in pounds) is driving the system. Formulate and solve an initial value problem that models
the given system. Interpret yvour results.
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