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(The figures in the right hand margin indicate marks.)

Part— A
Q.1 Answer all questions from the following [2 x 10 = 20]

a  Determine the order of the differential equation

dzyY’ dzyY /(d?y dy
7 — 4+ —= =
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Define exact differential equation.

Find the Wronskian w(t) of the functions €',cost, sint .

d  Find the general solution of x"+2x'+3x=t*+3, x(0)=0; x'(0) =1.

e  Find a fundamental matrix for the system x" = Ax,

a; 0 0
whereA =0 a, 0] a;, a,and a;are scalars.
0 0 ay

f Let f(x)=x"? be defined on the rectangle R ={(t, X):|t}<2, X< 2}. Then prove that f

does not satisfy Lipschitz condition in R.
g Write the characteristic equation of the delay equation
X'(t) =ax(t) +bx(t—-r), 0<t <t<oo

h  Write initial value problem for a linear delay differential equation with constant
coefficients having a constant delay r >0.

I Solvethe IVP, for z/2<t<z, x+(cotx)=2cosect, x(7/2)=L1.

0 1
Find ™ when A:{ }

-1 0
Part - B
Answer ANY FIVE Questions: [6 x5=230]
2. Prove that the functions 1, t, t,...t", —oo<t <o are linearly independent. (6)
3. Prove that there are three linearly independent solutions of the third order (6)

equation  X"+b (t)x"+b,(t)x'+b,(t)x=0, tel where b,b, andb, are
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functions defined and continuous on an interval I.

4. Let A(t) bean nxn thatis continuous in t on a closed and bounded interval t. (6)
Then prove that there exists a unique solution to the Initial value problem
X'=AM)x, x(t,)=x; (t.t,el)onl.

5. e e edt2/21 (6)
Show that the matrix ®(t)=| 0 e®*  te™ is fundamental.
0 0 e
6. State and Prove Picard’s theorem (6)
7. Consider the IVP x'=x*+cos’t, x(0)=0. Determine the largest interval of (6)
existence of its solution.
8.  Prove that the solution of the IVP x'(t) =ax(t) +bx(t—r), 0<t,<t<oo and (6)

t
X(s) = #(s), t, —r <s<t, is bounded if [ ¢*(s)ds<co, t>t,

9. Show that the solution of the equation X'(t) +3x(t —1) =0 are oscillatory. (6)

--- End of Paper ---
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