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1. Solve the logistic differential equation % = ky -—% , where k and L are positive constants.
\ J/
(20)
Out O%u . .
2. Solve the boundary value problem F =, 5—2 (0<z<2H, t=20) with the following
[ A

boundary conditions:
1(z,0)=1u,
u(0,¢)=0and u(2H,t)=0ift>0"

where c¢,, H and u, are positive constants. (30)

3. (a) Show how to find a particular solution by variation of parameters (15).

Consider a 2™ Order linear non-homogeneous ODE in (1)

y'+px)y'+ qx)y = r(x) (1)

One may find two basis functions to form the general solution for the ODE.

yi=ciyrtcy: (¢, c;=const) (2)

| And obtain the particular solution y, of (1) in the form

(3)
where W=y, —yay'; .

(b) Use (a) to find the complete solution to the ODE, y” ? 2y’ + 2y = 2¢"cosx (15).

4. Consider a system of two tanks as shown below. Find the salt content for each tank if the system

can be modeled as

n =4y, _43I:y2": 3y, + ¥, »(0)=1y"'0)=2,y,(0)=2,»,'(0) =3
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