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1. {15 points)

(a) The equation %-';—' =ap”, a>1, a0 pill) = p > 0, is proposed as a
made! of population growth of a certain species. Show that p{i) — oo m
finite time. [Hence it is not an appropriate model.

(b} 1f we modify the model to F = ap® — bp, b > 0, discuss the behavior of
the solution p(t) as ¢ — oo,

2. (10 points} Solve the following integrai equation

o)+ [z~ ()t = 27

3. {15 points) Consider the following system of differential equations

—p + x(x’ + y}sin <7ﬂ_+v')
U = r+y(z' + y')sin (m)
(2(0), (03} # (0,0}

Use polar coordinate {r,8), r = vt ¥ y%, # = tan~! £ to derive & and £ and
discuss the behavior of the solutlon {z{x), y{t)] as { — o0,

d::

Jalln

. {10 points) The Bernoulli equation is of the following form
d
f +plzly = qlely”, n# 01

(a) Let v = '™, Reduce Bernoulli equation to linear equation.

(b} Solve {

=ey—oy,e=D o=
0) =1

= Rl s

5. {10 points)
ia) Show that the solution of initial-value problem
y'+y =9z}, ylra) =0 ¥(z) =0
15 .
y{z} = f sin(x — {)githdt
(1) Find the solution of initial value problem

vy = g{x), (0} = wo. w0} =1y
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6. {10 points)

(a) Let F{s} = L{f{1})) = L~ e *f{t)di be the Laplace transform of f[t).
Suppose f—iﬂ has a limit a8 £ — 0. Prove that

c (f.iﬂ) _ f Flu)du

(b} Find the Laplace transform of 22

7. (10 poinis) Sotve the second-order linear difference equation

Tagf = dn4i + In
L ={]_.. I = 1

(Hint: Consider the general solution z, = A" for some A)



