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17TMMACO05 Ordinary Differential Equations

Part A 10x%=5
Choose the correct Answer

1.In Non-homogeneous equation L (y)= -------===-==---=
(@ 0 (®b(x) (c)1 (d)None of these

2. The roots of the auxiliary equation of the equation v 4y=0 are
(@ 1,2()2,-2 (c)2,-1 (d)None of these

3. The two Li solutions of the equation y''+y=0 are

(@e*,e™ (b)ef,e*  (c)e, e*  (d) None of these

4. The second independent solution of the equation Xy'lxy'+y=0, @, (X)=x is

(a) x (b)logx (c)xlogx  (d) None of these
5. The analytic function at X, of g is of the form

(@) § (X-Xo) (b) ofl Ck(x-Xp) (c)% Ck (x%0)* (d) None of these
k=0 k=0 k=0

6. (1-x%) y“-2xyl + a, (a+1)y=0 is called as
(a) Bessel equation  (b) Euler equation (c) Legendre equation (d) None of these

7. The Legendre polynomial Py (x) is
(@ 1 ()x (c)0 (d)None of these

8. The solution of the equation x*y''+2xy'-6y=0 is
(a) Cy G (b) Cx* + Cox* () Cpx+ Czx* (d) None of these

9. The regular singular point of the equation Xy x+xd) y'-y=0is
@0 )1 (c) -1 (d) None of these

10. The value of the first approximation of the equation y'=xy with y (0)=1 is

(@ X*2 (b)1+x  (c)1+x*2  (d)None of these



PART -B (5X4=20 MARKS)
Answer the following
Eﬁch answer should not exceed 200 words or one page.
11.a. Find all solutions of the equation y' Lay'+5y = 0.
(On)
b. Consider the equation y4y! =0
(a) compute three linearly independent solutions

(b) compute the Wronskian of Solutions.

12.a. Find the particular solution of the equation y'!+4y=sin 2x by annihilator method.
(Or)
b. Find the second independent solution of the equation y'l2/%% y=0, @, (x)=x".

13.a. Find all solutions of the equation y' Lo/x? y=x.
(Or)

b. Show that [' P* (x) dx =2
anH

14.a. Find the solution of the equation x%y! 1+xy1-t-4y=1.

(Or)
b. Find the singular point of the equation x2y1 l-i-(x+x2)y1—y=0.

15. a.(i) Define Gamma function
(ii) Prove that I (z+1) zT (z)
(Or)
b. Show that Ko' (x)= -k; ().

PART -C (5X7=35 MARKS)
Answer the following

Each answer should not exceed 600 words or three pages.

16.a. Prove that || §(xo0) || €™/ < || 6 () | < ||  (x0) || €“*™ where ¢ be any solution
of L (y)=y'"+ar y'+ar y=0 and [| ¢ ) [| = 16 () [+ 0" ) 12, k=1+ a1 | + | aal.

(On)
b. If 1,0, are two solutions of L (y)=0 on an interval I containing a point x,_then prove that

w (01, §2) (x) =€ 0
W (91, $2)(x).

17.a .Find the particular solution of y**'+y'!+y'+y=0
(Or)
b. Consider the equation y° — y*-y'+y=0
(i) compute five linearly independent solutions
(i1) compute the wronskian of the solution.



¢ are n solutions of L (v)=0 on an interval I, then prove that they are linearly
,,,,,,,, ¢n) ((x)#0 forall xin L.
(Or)

18.a. If 4)1 PR
independent if and only if w (¢1, ¢

b. Derive n-th Legendre polynomial.

19.a. Find all solutions of the equation x2y M4+ 2x%y xy +y=0

(Or)
b. Derive Bessel function of zero order of the first kind.

20. a. Determine the equation (x*+xy) dx+xy dy=0 are exact and solve it.
(On)
b. Prove that a function ¢ is a solution of the I.V.P y]= f (x,y), Y(Xo) =yo on I if and only if it
is a solution of y=yo # [* f (t,y) dt.
p &
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