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Choose 2 Problem from below. 15 points each.

1. Find the general solutions of the following systems

1.
d
£=2z+‘y
dy
7 =4z + 3y
2.
dz .
& = 2z + y + 2sint
dy
=2 — Ay
dt + 3y
2. Assume y(z) satisfies
dy _ Y., Y 1
Z_Zp_2 1) = =

1. Show that lim,_, i’: =1and lim,_,, £ =1.

T

2. Show that if v(z) satisfies

dv Y 1
e (2 - 1) = =
E=ol-v), 0)=5,

then lim,_, v = 1.

3. Consider a particle sliding on a frictionless curve C given by z = z(s),y = y(s) under

the influence of gravity, where s is the arc length of the curve. Let £ be the time.
1. Show that the motion of the particle satisfies the equation

d’s _ dy
a2 - 4

where g is the gravitational acceleration.



2. Assume y = yo when t = 0. Show that 1(%£)? = g(yo — y) and

_1
t=ct+ /[29(‘90 —y)| dzx
for some constant ¢.
3. Let C be a cycloid

z = a(f + 7 + sin 9),

y = —a(l + cos §),
with parameter 8. Show that a particle oscillate on C' has the period of oscillation

47r(‘g—‘)%.
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