MEGR7090/8090 September 18, 2017
Engineering Analysis Homework 6 Due Date: September 27, 2017

1. Find the intervals on which the following differential equations are normal:

(a) ¢ + Txy’ — 11y = Insin 7z,

(b) Vx(l—2)y" —e *sinay +y=2— =z,

(c) 2%y" — 3xy” + 4y = sinh z.
2. Consider the differential equation
y" +4y =4 on (—o0, 00)

with y(0) = 2 and y'(0) = 0. Given that both 1 + cos2x and 2cos®z satisfy this dif-
ferential equations and the initial conditions, what argument would you use to conclude
that the solutions are equal, i.e.,

1+ cos2x = 2cos® x.

3. Determine if the following set of functions are linearly dependent or independent. If they
are linearly dependent, provide a relationship that shows the dependence.

(a) {e”,x,coshzx} on (—o0,0),
(b) {e®,e*} on (—o0, 00),

(c) {2 = 1,22+ 2+ 1,2 + 3z + 5} on (—00, 0).

4. During the lecture, we remarked on the superposition principle for the particular solu-
tions of non-homogeneous linear ordinary differential equations. Use this principle to
obtain a particular solution to

y' — 6y + 5y = —102% — 62 + 32 + **
given that 3e* and 22 + 3z are respectively particular solutions of

y" — 6y + 5y = —9¢** and y” — 6y’ + 5y = 5 + 3z — 16.



