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Instructions to the candidates:

1) All questions are compulsory.

2) Figures to the right indicate full marks.

Q1) Attmpt any Five of the following: [10]

-2 1
a) Istheequilibrium point (0, 0) a saddle point for the system X'=|: | 1:| X?

Justify.

I 1
b) Find the eigenvalues and eigenvectors of exp(A) if A=|:1 1].

1 3
c Find the eigenvalues and eigenvectors of A = .
) g g [ 7 3 \/5}

d) Give an example of a system of differential equations for which (¢, 1) is a
solution for #> 0.

1

0
e) For which values of k and b is the system X':[ :| a center?

Justify.

PTO.
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1 0
f)  Find the stable and unstable line of the system X = [O 1] X.

A 0 *
g) If A,ue R then show that, exp -|¢ 0 :
0 wu 0 e

02) Attempt any two of the following;: [10]

a) If'V isaneigenvector of A _with associated eigenvalue A, then show
that X()=e" V, is a solution of the system X'=AX.

b) Show that x*—y* =1 is a solution of the system X'(r) =|:(1) (1):| X(?)

passing through (1, 0).

¢) Find the general solution of X’=AX and sketch the phase portrait if
0 1
A =
-4 0f"

03) Attempt any two of the following;: [10]

a) Let A be an nxn matrix. Show that the initial value problem X’=AX
with X(0) =X, € R" has unique solution X(#) =exp (tA)X,.

b) LetAbe a3x3 matrix for which Ais the only eigenvalue. If ker (A—AI)=2
then show that there exists a 3x3 matrix T such that,

A
T'AT=|0
0

o N =
N

-1

0
c) Find the general solution of X'=|: | :|X and sketch the phase

portrait of the system.
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04) Attempt any two of the following;: [10]

a) Let Abea2x2 matrix which has two real distinct eigenvalues A, 4, with

associated eigenvectors V, V,. Show that T"AT = |:/(1)‘ ;):| is the
2

canonical form of matrix A.

2 0 -1
b) Find the canonical formof A=| 0 2 1
-1 -1 2
0 0 1
c) Find the exponentialof A=|0 1 O
1 00

EEE
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