
i\IST 7.50
Homework #1

Due Date: January 14. 2022

1. For the equation i = f. where f is continuously differentiable. show that if .rC]) is a solution
then so is .r(t — t0) for any t0.

2. For the equation ± f(a’). show that if cos(t) is a solution. then — sin(t) is also a solution.

3. For the equation • = f(.r), where f is continuously differentiable.
(a) Show that if 1 / (1 t) is a solution, then 1 /( 1 — t)is also a solution.
(b) Find J’ such that 1/(1 — t) is a solution.

4. Solve t lie following differen: ial equations:

(a) i =

(h) i x( 1 —

(c) ± = x(1 —a:) — c

r. Sunpose f. are corn iuuoi sl’ (liflerelit iahle I/u ictions defined on all of R. Show- that t he
equat ioti

± = f(r)q(t) .x (to) c0

locally has a unique solution if f(a’0 ) # 0. Give an implicit formula for the solution.

6. Solve the following differejit ial equal ions:

(a) i siii(t ),i

(b) i- = g(t) tan(.c)

i sin(t)e

7. Consider the followhig diflerential equation

0.

— lv1 y<0.

(a) Show that if i(t) is a solution then ,o is —x(t) and ,v(—t).
(h) Show that without loss of generality, we call assume to 0 and I 0.
(e) Show that the initial value problem a’(O) = 10 has a unique global solution.
(d) Show that global solutions can intersect. How does this not violate uniqueness of solu—

tiolis?
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