B L FE ' X B2 @ A K

rnger BE Y m LI A

—_———— e

CHE_fLAN T2 mmeied s » HE / B umEE EEE] S

(15%)

L Let Ligl =y — 2ry' + 2y, r e By = y(t)
(&) Show that Lle™u(t)] = e™v"[2)
{b) Apply {a) to find & particular solution of

{*] y —by -+ Gy = 1V

- (¢] Solve the initial value problem of {%) with initial values y(0) = 1
40 =10

!

2 Let B={zlz: R — R, 2(t) is an w-periodic continuous funetion}
Hae B, we deflne = o = :1; Iy alt)de

Let ey1, @z, 892 € F and assume < agy =EA, < gy =FE
(a) If {ma(i), meft)) i an wepetiodic solution of [he syatem (79}

i) = an(Oylt) + ap(fplt)
walt) = ag(thyalt)

then £1{t) = 2t} =0 for all ¢.

{b) Let Ay, hy € B, Show that the system (8%)

n(t) = aultindt) + wa(mlt) + A1)
o) = ena(y(f) + halt)

has a unique w-periodic solution (xy, 24).

(15%)
3. Find the series solution y(x) of the following Airy's equation
IIIII'r _ Iy — {}

with inftial values #(0) =0,5'(0) =1
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. Consider the following second order linear equation

(P{ﬁ}ﬂr‘) +glz)u=14, where p{z) >0
and g{#) are continuous functions. Introduce the “polar coordinates®

roan 12
ro= (w4 ()
o= tan )
pu
mhow that

r

1 .
@ = —cos” @+ g{z)sint @
plx) {

. A pond 15 shaped like a regulas come of radius r and depth d. Waler

_ flows into the pond at a constant rate ¢ and is lost tirough evaporation

at a rate proportional to lhe surface area.

(2] Show that the volume V() of water at titne satisfies the diferential
eguation  {8%)

. for zome & >0,

(b) Find the Bmit. . V{t) without explicitly solving the above equa-
tien. (4%}

(¢) Comirol the flow rate { so that the pond will ot be everflowed.

(3%}

P.5. The volume and the surface arca of a regular cone with radius r
and height & are V = 1xr?h and § = ar /B & 77 reapectively.




