MA 417, Autumn 2023 IIT Bombay

Ordinary Differential Equations

Problem Set 2

1. Find the general solution of the ODEs:

dz 1

(a) o = zlog (1:)

(b)d—x— t+x+1 e t+xz+1
at ~ \ 12 P\ 2 )

(©) dj_t+2x+1
dt

2442

dz

d) — = 3Jz[>/3.

(@) % = 3al
d

(e) dit” = (t—z+3)2.

2. Solve the following initial value problems:

dz t . o -

(a) pri L + 1, with the initial condition: x(0) = 0.
dx e’ . s s

(b) i 2T ) with the initial condition: z(2) = 0.
d t

(c) L _ &, with the initial condition: z(7) = T

dt ~ coslz 4

3. Give a first order ODE for the curve y = cz?, where ¢ € R is a parameter.

4. Transform the ODE
thQi + 5% bp=2
dt? dt ot

to the new coordinates y = x, s = logt. You need not solve it.

5. Show that the ODE

Rl

x
can be solved using the new variable y = '

6. Solve the following ODE

d
l‘ﬁ + 3z =2y
dz

using an integrating factor p(z).
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