8. (a) Letr(t) be a positive continuous function and
let m be a real number. Show that the
equation x" + {mir +r(tNx=0,t20is
ascillatory.

(b) Show that the equation x” + [tﬁz - Hx =0,
nz3 t=1K=> :1' is oscillatory.

9. (a) Determine the nature of the crtical points in
the following systems :

X3 = 4%, + Xy, X5 = 3x; + By

(b) Determine the nature of the characteristic
roats for the equation @
X"+ 3+ 22 +x=0

10. {a) The null solution of X' = Ait}x is asymptotically

stable if and only if || o{t) || = 0ast— ==
(b} Show that the following system are
asymptotically stable :
Xp= - "?n = "'Fg
G-
#
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The guestions are of equal value.

Answer any five questions.

(ORDINARY DIFFERENTIAL EQUATIONS)

1. (a) Find the solution of the VP
X" = (1+x)t, x(0) = 1

{b) Solve x&xz ¥ tzdx +t {e"z ‘2, 1)dt=0.

2. ({a) Find the particular solution by using the
method of undetermined coefficients :
x" + 25x = 2sin2t

(b) Find the general solution of the equation :

X =0 +20x=t+e’

3. (a) Consider the system of equations :
Xy = axy + by, Xp = €Xq + dx,
Where a, b, ¢c and d are constants, show that
the above equation has a solution of the form
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(@)

(b)

(a)

)

{t) = we”, (= constant), where r is a root of
the equation r — Ma+dy+ad-bc=0,
Find the determinant of fundamental matrix
o{t) which satisfies 9(0) = E for the system x’
-1 3 4

0 2 0

1 5 -1

= Ax, where A =

Let f(t) be periodic with period w. Then a
solution x(t) of x" = Ax + f{1), t & (- =, =} is
periodic of penod w if and only if x{(0) = x(w)
-1 2 3
Finde® whena=|g -2 1|
o 3 0

Compute the first three succesive
approximations for the solution of the
following equation ;

, X
- 1+ %%
Let f{t, x) be a continuous function in (t, x) on
D. x(t, 1,, xg) denoted by x(t) is a solution of
=1, %), X(tg) = X = (X4 {tgh, Xgltgh, - Xgltg)
on same interval | contained in | t=15] < a if
and only if x(t) is a solution of the internal

X0y =1
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]
equation x(t) = x, + Jf{s, xis))ds, te L

Ig

Prove that the Euler's equation
. K _ . . 1
x" + 't;xﬂ] is oscillatory if K > 7.

Letv,we ¢’ {{tg. tg + n). R} be lower and
upper solutions of X' = f(t, x), x{ty) = x,, where
fe C [D, R], where D is an open-connected
set in R? and (tg. xg) € D respectively,
Suppose that for x = y, f satisfies the
inequality f{t, x) — f{t, y) <L{x - y) ; where L is
a positive constant. Then, v(ty) < wit,)
implies that v(t) < wit). te [ty +15, ]

Show that the eigen values for the BVP
"+ Ax =0, x(0) =0 and x(m) + x{n) = 0
satisfy the equation [ = -tan(n /3 ).
Frove that the comesponding eigen functions
are sinfty/in ), where J_ is an eigen value.
Solve the following BVP using the
approprate Green's function :

X" = et, x{0) = x{(1)= 0
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