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Instructions.

(1) Attempt any five questions from the following.
(2) There are total ten questions.
(3)  Each question carries equal marks.

1) Answer the following:

70

i4

1) Define Linear Differential Equation and Linear Homogenous Differential Equation with

an example.
2) Prove that for every n * n real mairix exp(4 + B) = e? - e provided AB = BA.
3) State and prove change of scale property in Laplace Transform.
4) Find two linearly Independent solutions of ¥y’ + y = 0 on R,

5) Show thatu(t) = (_Cg;:t

(—01 (1))3’ y(© = (o)

6) Find L(Sin(ct)); Yc € C.
7) State Variation of Constant Formula for First Order Differential Equation.

2) Answer the following:

) is a solution matrix of the initial value problemy’ =

14

1) If y,,y, are solutions of (1 —x2)y"" —2xy’' +n(n+ 1)y =0 with initial condition

31(0) = 0, Y4(0) = =1, y,(0) = 1 and 73(0) = 0 then find w(y1,35) (2).
2) Define Power Series and Bessel’s Function.

3) Determine the largest interval of Exisistance of the solution for the LV.P for the equation:

1
Y+~ D2y =0withy(-1) = Ly' (=) =06y"(-D = -1
4) Prove that v,V ..., € K"are linearly dependent if and only
det[vy, vy, v . 1] %= 0.

if

5) Construct the successive approximation ¢, ¢q, ¢z, ¢3 to a solution of y' = cosy,

y'(0) = 0.

6) Check whether the Legendre’s equation (1—t%)y” — 2ty +n(n+ 1)y =0 has a

series solution near 0 or not?
7} Define Heavy Side Function and Show that Laplace Transform is linear.
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3) Answer the following: 14

1) Prove that the solution of the LV.P y” —2ty' + 2ny = 0;y'(0) = 0 and y(0) =
2(-1)™M(2m)!
(m)!
2m.
2) State and prove variation of constant formula for scalar linear second order non-
homogenous differential equation.

;wheren = 2m;m > O is an integer is a Hermite’s Polynomial of degree

4) Answer the following: 14

1) i) Find L1 (%) and ii) Find L(Cosct).

2) Solvey"+y = t; y=1andy = -2 att = 0 using Laplace Transform.
5) Answer the following: 14

1) State and Prove Gronwall’s Inequality.
2) Define Legendre’s polynomial and compute the polynomial for 1%, ond 31 4t ang 5t
degree.

6) Answer the following: 14
1) Prove that if @ is a solution of the LV.P: y' = f(t,y);y(t;) = yo if and only if @ isa
solution of the Voltera’s equation y{(t) = ¥, . :0 fis,y(s))ds.
2) Define Convolution. Further show that if f € H and @ € H then

L (%”) (2) = [°(Lf (w))dwfor which img(w) is bounded and Re(w) = oo .
7) Answer the following;: 14

1) Find exp(tA) for y' = Ay on R where A:[;} g] onR.

2) i) Classify and locate all the singularities of
t2y" +ty' + (nf—tP)y =0;n#0.
ii) Prove that I'(z) = (z — VYI'(z — 1);Vz € Cand Re(z) > 1.

8) Answer the following: 14

2 -3 3
1) Find Fundamental Matrix of y’ = A(t)y on (—o0, ) where A(t) = [4 -5 3} for
4 -4 2
every t € (—o0, 00)
2) Find exp (tA); Vt € (—oo, c0) for the above given matrix using its solution matrix.

9) Answer the following: 14

DDIEfO =t0<t<land f(t+1) = f(t);Vt € [0, 00) then find L(f)(z).
ii) Find L(etsin?t)(2).

2) Let A be a constant 2 x 2 complex matrix then prove that there exists a constant 2 x 2
non- singular matrix T such that T~*AT has the following forms:

oo o mew [5 0]
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10) Answer the following: 14

1) State and Prove Abel’s Formula.

2) Prove that il ay(¢), a,(t), a,(t) which are analytic atty andt, is a regular singular point
of ag(D)y" + a,(£)y" + a,(t)y = 0 then given equation can be written in the form
(t—t)?y" + (@ — t)a(t)y’ + f(t)y =0 for some functions a(t) and B(t) which
are analytic at t, and not all a(ty), B(t,) and B'(t,) are zero.
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