Eng Math. Mid Term (4/23/2008)

(Closed book and note: 120 min.)

1. Solve the differential equation [20 points]:
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2. Solve the nonhomogeneous equation [30 points]:
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3. Prove that 
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will be the linearly independent solutions of a homogeneous linear ODE with constant coefficients (order n) if the characteristic equation of the high order ODE has a multiple real root of order m (note: n>m) [20 points]
4. Solve the systems of ODE by finding the eigenvalues and eigenvectors of the coefficient matrix:  
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.   [30 points]
5. Obtain the velocity v(t) of a rain drop from the following mathematical model. If the mass of a rain drop is denoted as m, the forces applied to the rain drop are:
[20 points]
gravity force(Fg)=mg

drag force(FD) = -kv2 (k: proportionality constant)
From the Newton's 2nd law,
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6. The voltage distribution between two concentric spheres can be described by:
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If r=a, V=Va and If r=b, V=Vb.
Obtain the V(r). [20 points]
7. Find the solution of the equation shown below [30 points]:
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,           y(1) = 2, y′(1) = 8, and y″(1) = 3
8. Each of the two tanks contains 400 gal of water, in which initially 100 lb (Tank T1) and 40 lb (Tank T2) of fertilizer are dissolved. The flow, circulation, and outflow are shown below. The mixture is kept uniform by stirring. 
Find the fertilizer contents y1(t) on T1 and y2(t) in T2. [30 points]
 

48 gal/min





16 gal/min





T1





T2





(pure water)





64 gal/min





48 gal/min








_1270321925.unknown

_1270398779.unknown

_1270398819.unknown

_1270398926.unknown

_1270398761.unknown

_1270311000.unknown

_1270318118.unknown

_1270281555.unknown

_1270281941.unknown

_1238785989.unknown

