22,

23:

24,

25.

If ¢,, P, are two solutions of L(y) = 0 on an interval /
containing a point x, then prove that
W 92)(x) = e ¥ (x — x0) W(1, P2) (x0).
If ¢ be any solution of
L) =y™ +a,y™ Y 4+ a0,y 4 ... 4 q,y = 0onan
interval / containing a point x;, prove that for all x € |
[1¢(xo)l|e ¥1¥ %ol < ||@p ()| < [19(x0)||e¥1* 0! where
k=1+|a;| +--.+la,l.

OR
Solve y"' + y" +y' + y = 1 which satisfies 12(0) = 0,
Y'(0) =1,¢"(0) =0.
If one solution of x*y"' —3x*y" + 6xy’ — 6y = 0 for
x > 0is ¢, (x) = x. find the basis for the solution for
x>0

OR

Show that [, P, (x)P,(x) dx = 0,(n % m).
Find all solutions of the following equation for x > 0
}y" 4 2x%y" - xy' +y=0.
OR
Show that x%]lx = -“—fv sin x.
3 r()
Find the solution of ¢ (x) of the first order equation
y" = xy,y(0) = 1 by finding successive approximation
solution.
OR

If M, N be two real valued function which have continuous
first partial derivatives on some rectangle
R:|x = x,| <€ a,|y = ¥o| < b prove that the equation

M(x,y) + N(x,y)y' = 0is exact in R if and only if
oM _ oN
ay ~ ax’

L\r\\.;h‘;
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CORE - lll ORDINARY DIFFERENTIAL EQUATIONS
Time: Three Hours Maximum: 75 marks
SECTION A - (15 x 1 = 15 marks)
ANSWER ALL QUESTIONS

1. If y,(x) and y,(x) are any two solutions of
y'+Px)y" +Q(x)y = 0, then.
A y(x) +y,(x) B a1y (x) +y,(x)
C ¢y (x) + c,y,(x) D ¥ (x) +c,(x)
2. General solutions of first order homogeneous equation
y'+ P(x)y=0.
A y=elvix b yue-lnts
C y=[pdx D y=log(f pdx)
3. The solution of the initial value problem y” + y = 0,y (0) =0,
y' (0)=1.

A sin x + cos X B sinx+c,cosx
C ¢sinx + cosx D ¢sinx +c,cosx
4. The form of the exact solution to 2% +3y=e %,y (0)=5is.
A A e—l.Sx +B e X B A 9—1.5.\' & Bxe-.r
C Ae'>*+Be™* D Ae'** +Bxe™

5. The n'" order ordinary linear homogeneous differential
equations have.
A n-singular solutions B no singular solution

1



C one singular solution D none of these 4y (x logx) +y = 2logx is.
dx

If the L?ger:fire’s eq’uation . %5 A et B logx
gl —zi )y =2xy'+p(p ¥ E)y—_Z-\P’ find P(x) =? C log(logx) ; D x
1—x2 1—x2 13. The general solution of == = 2x, &' = 3y.
¢ 2% B 2x* A x=cietiQy= c?_e%!g B ;tz i ETAHR yapje™t

2 4=
e =xt Cl¥ 2l BwRleet Bx=ce " &y=ce
If the product (x - x,)P(x) and (x - x,)” Q(x) is analytic at R 2
X = xothen x, is said to be an of * ¥y =3y3,y(0) = 0 does not satisfy Lipschitz condition
y' + Py’ +Q(x)y =0. on e
A ordinary point B singular point A Rlx| =21, lyl<1 B Ix| 2 1,c2y2=dwhere
C regular singular point D irregular singular point 02c~>d
. Areiug B 3 AR CRixlsllyl<1 D None of these
If the Bessel’s equationis x“ V" + xy +(x“=p“)y = 0, " _ . . bk o
then find P(x) =? - A solution of the differential equation = r+yy(0) =1
A x BTz starting with yg(x) = 1 use Picard’s method, First
N 2 )’: approximation value =
x x3—p? § fa B 1+x+%
The regular singular points for the differential equation e e £ . x* Bl k=4 e
A-x)y"+¥Y +y=0 PR
Ax=1&x=-1 Ba=18x=1 SECTION B - (2 x 5 = 10 marks)
Cx=0&x=-1 Dx=1&x=0 ANSWER ANY TWO QUESTIONS
. The solution of ¥ = y? with initial condition $(1) = —1. 16. Define Wronskian.
o B x2 17. Solve y"' — 3y’ + 2y = 0.
C 1/x D —1/x 18. Write the Legendre equation.
. The homogeneous differential equation 19. Define Euler equation.

M (x,¥)dx + N (x,y) dy = 0can be reduced to a 20. Solve y' = 3y?/3,
differential equation, in which the variable is separated, by the SECTION C - (5 x 10 = 50 marks)
substitution. ANSWER ALL QUESTIONS

A Y B-x0 =¥ 21. A Solvey” —y' =2y =e%,
Cx+y=v Dx-y=vw . OR
. The integrating factor of the differential equation

2 3



