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Question: Attempt the following: (2 Marks Questions)
1. Test the linear independence of the following sets of functions
(a) 1+x,1+ 2x,x2
() x%2-1,x2 —x+1,322 ~x-1
(c) e%,e ¥, sinax

(d) sinx,cosx,sin2x

2. Prove that sin2x and cos2x are solutions od differential equation y"+4y = 0 and these solutions
are linearly independent.

3. Find the general solution of differential equation X 3—+2—=0
dx3 dx? dx

4. Let f(D)= 3D2%-2D + 1. Calculate f(D)(e?“").

5. Show that x = 2%, y= 3e* and x = e, y= —e! are solutions of the homogeneous system

dx dy
— =x+2y, — =3x+2y.
di A g T

6. Find the general solution of y"+y=0.
d
7. Show that x = %, y = ¢3! and x = €2/, y = 2e?! are solutions of the homogeneous system d—j =
dy
dx—y, — =2x+y.
Y dt 54

8. If f(D)=D+2 and g(D) = 3D -1 are differential operators, then find the differential operator
gMD)f D).

9. Determine the singular points of the differential equation (1 —x2)y" —6xy’ —4y =0.
10. Locate and classify singular points of x2y" + (2 —x)y’' = 0.

11. Find the Wronskian of f1(x) = x and f2(x) = x> for all x€ R.

2
12. Determine the intervals in R in which the differential equation tanxd—z +y =0 is normal.
x

13. Locate and classify singular points of 2x%y" + x(2x + 1)y’ —y = 0.

14. Convert the differential equation y” +y’' = 0 into a system of first order differential equations.

d
15. Determine the intervals in R in which the differential equation (1 —xz)d—i +sinx y =cosx is

normal.
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16. Verify that origin is a regular singular point of the differential equation 2x2y" + 2y’ +y = 0.

17. Verify that y1 =x is a solution of (1—x2)y" —2xy’ + 2y = 0.

18. Find the particular solution of the differential equation (D —2)%y = e2*.

19. Convert the differential equation y” +2y' — y = e* into a system of first order differential equa-
tions.

20. Convert the differential equation y"' —y = 0 into a system of first order differential equations.
21. Show that fi(x) = e* and fa(x) = e are linearly independent on [-1,1].

2
22. Verify that y = x? is one solution of :}c22 + xd—y —-4y=0

dx?2 dx
23. Show that f1(x) =sinx and f2(x) = cosx are linearly independent on [0,7].

2
24. Determine the intervals in R in which the differential equation xzd—‘: +e*y =logx is normal.
%

Question: Attempt the following: (5 Marks Questions)

d
1. Solve the linear differential equation xd—i +y= xt.
d’y _dy £ .
2. Solve ) —5d— + 6y = 2e* using the method of reduction of order.
x x

3. Find the power series solution of the differential equation yaAs+ y =0.
4. Find the power series solution of the differential equation yaAs'+y=0.

d d
5. Solve the following system of first order differential equations d_j =3x+3y, d_Jt/ =—x-y

6. Solve the linear differential equation (D2 —2D +1)y =xe* + Tx - 2.
7. Solve the differential equation (D2 +5D + G)y =e 2¥gec?x(1+ 2tanx).
2

d%y
8. Solve —% —y =
ovedx2 y

2
170 using the method of variation of parameters.
&
9. Find power series solution of the differential equation y' +4y =0.
10. Solve the differential equation (D2 -3D+ 2)y =e% 45,

11. Find the general solution of (D2 + 4)y =s8in3x — cosx.

12. Solve the differential equation xy” —y’ =3x2 by using method of reduction of order.
d%y : -
13. Solve axZ +y = cosecx using the method of variation of parameters.
.

14. Find power series solution of the differential equation y"" -4y =0.

d? d
15. Solve the differential equations by method of variation of parameters xzd—z —Zxd—y +2y=—.
% x x
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16. Find the general solution of (D2 + 3D +2)y = e* cos 2x.
17. Find the general solution of (D% - 1)y =cosx.
18. Solve the differential equation (D% —2D + y= xZe2%,

19. Solve (D? +4)y = xsin2x.
; ; . d%y dy ; ;
20. Solve the differential equation i (1+x) Tr +xy = xby using method of reduction of order.
% x

21. Solve the differential equation (D5 —D3)y =i,

d? d
22. Solve the differential equations by method of variation of parameters xzd—‘; +xd—y —y=x2e%,
% %
23. Find power series solution of the differential equation y” —y =0.
1
24. Solve the differential equation (D? + 2D + 1)y = ———— by using method of reduction of order.

(e* -1y
25. Solve (D2 +1)y = 2 by using variation of parameters method.
26. Find the power series solution of the differential equation y' +9y =0.
27. Verify that y1 =2 is one solution of x2y" + xy' =4y =0, then find y2 and the general solution.
28. Solve the differential equation x%y" +y' — (1 +x2) y=e " by using method of reduction of order.
29. Solve the differential equation (D2+9)y=cos3x
Question: Attempt the following: (10 Marks Questions)

1. Solve the following system of first order differential equations x' =4x +y; y' = —4x +8y

2. Find the power series solution of the differential equation y"” —y' +xy = 0.

3. Solve the following system of first order differential equations x' =2x —5y; y' =2x—4y

4. Find the power series solution of the differential equation y” —xy = 0.

5. Find the general solution of (D% — 2D + 1)y = xe*sinx.

d d
6. Solve the system of differential equations d—: =4x+5y, d_jt’ =—4x+4y.

7. Find the power series solution of the differential equation y” +x2y = 0.

d d
8. Solve the system of differential equations d—: =x+y, d—i’ =4x—-2y.

9. Find the power series solution of the differential equation (1-x2)y” —6xy'—4y = 0 at the ordinary
point x =0.

s : ’ dx dy 3¢2

10. Solve the system of differential equations T +2x +4y =1+4¢, i 3x+2y= 5

d2

d
11. Find power series solution of the differential equation d—z +xd—y +y=0
L x
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; : ; dx dy ., dx
12. Solve the system of differential equations 4Et- &7 +3x =sint, T7 +y=cost.
. : : ; : o g od2y  dy
13. Show that x =0 is an ordinary point of differential equation (x + l) Tz +xd— —xy=0. Hence,
x %
find the power series solution of it.
) ) . . . . s dZy _ dy
14. Find the power series solution of the differential equation (x - 1) I +3xa +xy =0 near
X
x=0.
dx d d
15. Solve the system of differential equations e y=—el, ' +x—y=e%.
dt dt dt
2.8, 8 8.8 ¢
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