Ordinary Differential Equations:
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1. Consider the initial value problem (IVP)

. Then, the IVP

(a) has infinitely many solutions

(b) has a solution which is not defined at
some t € R

(¢) has a unique solution in R

(d) has no solution

2. Let y1(x) and ya2(z) be the solutions of the

differential equation % = y+17 with initial
conditions y1(0) = 0,y2(0) = 1. Then

a
b

) y1 and y2 will never intersect.
)

(¢) y1 and yo will intersect z = e
)

(
(

y1 and yo will intersect x = 17.

(d) y1 and yo will intersect = = 1

3. Consider the differential equation

%:y2, (r,y) e RxR.

Then

(a) all solutions of the differential equa-
tions are defined on (—o0, 00).

(b) no solutions of the differential equa-
tions are defined on (—o0, 00).

(c) the solution of the differential equa-
tions satisfying the initial condition
y(zo) = yo, yo > 0, is defined on
(=00, o + y—lo)

(d) the solution of the differential equa-
tions satisfying the initial condition
y(zo) = Yo, Yo > 0, is defined on
(xo — y%’ 00).

4. The initial value problem (t) =

3z2/3, z(0) = 0, in an interval around
t =0, has

(a) no solution

(b) a unique solution

(¢c) finitely many linearly independent so-
lutions

(d) infinitely many linearly independent
solutions

5. Consider the equation

dy_

L=+ PO, y0) =1 t20,

where f is bounded continuous functions on
[0,00). Then

(a) This equation admits a unique solu-
tion y(t) and further lim y(t) exists
t—o00
and is finite.

(b) This equation admits two linearly in-
dependent solutions.

(¢) This equation admits a bounded solu-
tion for which tlim y(t) does not exist.
—00

(d) This equation admits a unique solu-
tion y(t) and further, 1tlim y(t) = oo.
— 00

6. Let y : R — R satisfy the initial value prob-

lem

y(t1) = 1 for some t; € R.
y(t) > —1 for all t € R.

y is strictly increasing in R.
Yy

is increasing in (0, 1) and decreasing
in (1, 00).



/

2\/y,

initial  value
y(0) = a, has

problem

a) a unique solution if ¢ < 0

b
(c

(d) a unique solution if a > 0

(
(b) no solution if a > 0
infinitely many solutions if a = 0

)
)
)
)

8. Consider the ODE on y'(z) = f(y(z)).
If f is an even function and y is an odd
function, then

a) —y(—z) is also a solution.

(
(
(c
(d

)

b) y(—=x) is also a solution.
) —y(x) is also a solution.
)

y(z)y(—x) is also a solution.

9. Consider the solution of the ordinary differ-
ential equation

y'(t) = —y3 + 9%+ 2y, subject to
y(0) = yo € (0,2).

Then lim y(¢) belongs to
t—00

10. Consider the ordinary differential equation

v =yly—1y-2).
Which of the following statements is true?

0

0.5, then y is decreasing

0 1.2, then y is increasing

y(0)
y(0)
y(0) = 2.5, then y is unbounded
y(0)

0) < 0, then y is bounded below

11. Assume that a : [0,00) — R is a continous
function. Consider the ordinary differential
equation

Y (2) = a(@)y(z), x>0, y(0)=yo#0.

which of the following statements are true?

(a) If Oo|a(:1c)|cl3v < o0, then y is
bounoded

(b) If /000 la(x)|dz < oo, then mlirgloy(x)
exists

(c) If xlggo a(x) =1, then xlg{)lo ly(x)| = 00

(d) If li_>m a(x) = 1, then y is monotone



