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PART - A (2 x 10 = 20 Marks)

Q.1. Answer ALL questions

a. Find the differential equation by eliminating the arbitrary constant from the equation
a3x + a’t + 5 = 0, ais a constant.
b. Solve{y(1+1/x)+ cosy}dx+ (x+logx- xsiny)dy=0.
c. Find the Wronskian of the functions e !, cos t and sin t.
2
d. Find a differential system for which the vector y(t) = (t :1215:_ 5), t €1 isasolution.
l
e. : At _ 0 1
Find e, where A= (_1 0).
Determine the fundamental matrix for the system x” = Ax , where A = (2 4 )
g. Define oscillatory and non-oscillatory solutions with examples.
h. Provethatx” + (k/t?—e t)x=0; k>1/4 is oscillatory.
i. Define attractor and repeller.
j- Determine the nature of the characteristic roots for the equation x "+ 3 x" 4+ 2x +x =0
PART -B (6 x 5 = 30 Marks)
Answer ANY FIVE questions Marks
2. Show that e?x and e3x are linearly independent solutions of y”" — 5y'+ 6y = 0. Find  (6)
the solution y(x) with the property that y(0) =0 and y' (0) = 1.
State Abel's formula and derive the expression for w(t). (6)
4. Suppose A(t) be an n X n matrix which is continuous on I and a matrix ® satisfies  (6)
X' = A®)X ,t € | . Then show that (det @) satisfies the first order equation
(det @)" = (tr A)(det D)
5. State and prove Sturm's comparison theorem. (6)
6. Let a(t) be continuous and positive on (0, o) with | 100 a(t)dt = co. Assume that x(t) is  (6)
any solution of x"” + a(t)x = 0, t = 0. Then show that it has infinite  number of zeros.
7. Define a stable matrix and prove that if the matrix A in x' = Ax; 0<t<oo isstable, then  (6)
for any solution x(t) of equation x =Ax; 0<t<oo, lim Il x(t) II=0
8. Consider the equation x"”" +a(t)x=0, 0 <t <o . Let f1°° tla(t)|dt < . Then  (6)

show that limit x'(t) exists and the general solution of equation x"' + a(t)x =0,
0 < t < wisasymptotic to ao +ait, where apand a; are constants.

--- End of Paper ---

Page 1of1



