Progressive Education Society’s
Modern College of Arts, Science and Commerce Shivajinagar (Autonomous), Pune 411005
Department of Mathematics
S.Y.B.Sc.
Ordinary Differential Equations
Practical 1: Linear Differential Equation with constant coefficients

Question: Find the solution of the following linear differential equations:

1. D+23y=0
d%y dy

2. —= —4—+13y=0
dz? dx Y

3. (D*-6D3+18D%-24D +16)y=0
4. (D?2+9)y=0

5. (D*-D3?-18D%+52D -40)y=0
6. (D%-9)y=3e2* +2¢%

7. (D3—D2—6D)y:1+x+e_x

%
S

2 —4)y = 3x2
9. (D3+1)y=4cos®x
10. (D?-2D +5)y = e**sinx

11 DY g9 Lo 40sin5
el © R = Sinox
dx? dx Y

12. (D%+2))y =x%e3* + e cos2x
13. (D?-2D +1)y=xe*+Tx—2
14. (D*+5D%+6)y = cos2x +sin3x
15. (D—2)2y:i2e2x

X
16. (D?2+D+1)y=e*(2x+3)
17. (D*-D2?+3D +5)y = e* cos2x
18. (D%-1)y=xcos3x
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Ordinary Differential Equations
Practical 2: Non-homogeneous Linear Differential Equations

Question.1: Solve the following differential equations by method of variation of parameters:
2

T 1+4e*

d*y _dy

2. — —2— =¢*sinx

dx? Tdx

1. (D?2-1)y

2 d
5. (x+2)d—x}2/—(2x+5)d—z+2y:(x+1)ex

8. (x2+1)y"—2xy +2y =6(x2 +1)°
Question.2: Solve the following differential equations by method of reduction:

1. B—x)y"—(9—4x)y' +(6-3x)y=0

2. Z—Z—(l+x)%+xy=x
3. x%+(1—x)%—y:e’“
4. x%+(x—l)%—y=xz
5. x%—(2x+l)%—(x+l)y:x3ex

6. x2y"+y —(1+x)y=e™

7. xy"+(x+2)y -2y =3

d? d
8. (l—xz)d—é—4xd—z—(l+x2)y2x

9. y'—4xy +4x%y = e*
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Practical 3: Power Series Solutions

Question: Find the power series solution of the following differential equation

d’y dy

1. 2—1)ﬁ+xa—y:0nearx:0.
d? d

2. (l—xz)d—x‘z+2xd—z—y20nearx20.
d? d

3. (xz—l)d—xél+3xd—z+xy=0nearx=0.

4. y"—xy'+2y=0near x =1.

d?y _ dy

5. (1—362)@4‘236%—}/:011631'.%:0.
d? d
6. —y—2x2—y+4xy:x2+2x+4inpowers of x.
dx? dx
d2
7. —y+x2y=2+x+x2 about x = 0.
dx?

8. y"—3y'=x about x = 0.
9. (x2-1)y"+xy' —y=0near x =0.

d’y dy
10. xﬁ+a+2y20 about x = 1.

18,008

Ordinary Differential Equations 3 By Prof. P. M. Paratane, Modern College, Pune 5



Progressive Education Society’s
Modern College of Arts, Science and Commerce Shivajinagar (Autonomous), Pune 411005
Department of Mathematics
S.Y.B.Sc.
Ordinary Differential Equations
Practical 4: System of first order equations

Question: Solve the following simultaneous equations:

dx dy

1. — -2y, — =5bx+3y.
dr T gy TRYTY
dx dy

2. —+Tx—y=0, —+2x+5y=0.
dr | YTYT T gy AT

d d
3. —x+2x—3y=t, d—i—3x+2y=e2t.

dt
2

£ % oniay—14+40 D 319y = 2t
Lot 2t dy = == 3x+2y = —.
dt Y dt Y=g

dx d
5. — +5x+y=¢l, —y—x+3y=e2t.

dt dt
R
.= —y=t, —+x=1.

dt 0" dt
7 d—f+x—y=et,d—+y—x=0

d d
8. —Z+4z+3y=x, —y+2z+5y=ex.
dx dx

9. g=x+y,%=x+z.

10. %+%+2x+y=0,%+5x+3y=0.

11. %—%—y:—et,%er—y:e%.

12. %+%—2y=2cost—7sint,%—%+4x:4cost—3sint.
13. %+2%—2x+2y:3et,3%+%+2x+y:4et.

14. 4%—%+3x:sint, %+y:cost.
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1. Test the linear independence of the following sets of functions
(@) 1+x,1+2x,x2
®) x2-1,22-x+1,3x2—-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 solution of differential equation y"”' — y" — 4y’ + 4y = 0 and determine whether the solutions are
linearly dependent or independent.

4. Solve the following simultaneous equations: (5D +4)y— (2D +1)z=e™ ™, (D +8)y -3z =5e7~

d? d
5. Show that x = 0 is an ordinary point. of differential equation (x2 +1) d—‘;’ +xd—y —xy =0. Hence, find the
X X

power series solution of it.

6. Verify that e* and x are solution of homogeneous equations corresponding to (1 — x) yo+xy1—y = 2(x — 1)%e %,
0 <x < 1. Thus, find its general solution by method of variation of parameters.

7. Find the solution of the linear differential equation (D®~5D? + 8D —4) y = e2* + 2" + 3e™~.
8. Solve the differential equations by method of reduction xy" +2(x+ 1)y’ +(x +2)y = (x — 2)e2x

9. Find the solution of the linear differential equation (D3 —3D% - 6D +8)y = xe™3*

d? d
10. Solve the differential equations by method of variation of parameters xzd—z - 2xd—y +2y=—.
X x X
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