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1.1 problem 1(a)

Internal problem ID [11570]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.

2004.

Section: Chapter 1, Differential equations and their solutions. Exercises page 13
Problem number: 1(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

y+y=1l+z

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 12

-

Ldsolve (diff (y(x) ,x)+y(x)=1+x,y(x), singsol=all)

-/

T

y(x) =z + cre”

v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 15

LDSolve [y' [x]+y[x]1==1+x,y[x],x,IncludeSingularSolutions -> Truel

T

y(x) =>4+ cre”



1.2 problem 1(b)
Internal problem ID [11571]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, Differential equations and their solutions. Exercises page 13
Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y'— Ty +12y =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 17

Ldsolve (diff (y(x) ,x$2)-7*diff (y(x),x)+12*%y(x)=0,y(x), singsol=all) J

y(z) = c1e" + cpe™”

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 20

e

kDSolve [y'' [x]-7*y' [x]+12%y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truel

~—

y(x) — e?’““(czeac +¢)



1.3 problem 1(c)
Internal problem ID [11572]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, Differential equations and their solutions. Exercises page 13
Problem number: 1(c).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y' — 3y + 2y = 42°

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

Ldsolve(diff (y(x),x$2)-3*diff (y(x),x)+2*y(x)=4%x"2,y(x), singsol=all) J

y(x) = e**c; + cpe” + 2% + 62+ 7

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 29

kDSolve [y'' [x]-3*y' [x]+2*y[x]==4*x"2,y[x] ,x,IncludeSingularSolutions -> Truel J

y(x) — 2% + 63 + c1e” + cpe® + 7



1.4 problem 1(d)
Internal problem ID [11573]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, Differential equations and their solutions. Exercises page 13
Problem number: 1(d).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

(®+1)y" +4y'z+2y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 17

Ldsolve((1+x“2)*diff(y(x),x$2)+4*x*diff(y(x),x)+2*y(x)=0,y(x), singsol=all)

J

C1x + Co

V@ =y

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 20

LDSolve [(1+x~2) *y' ' [x]+4*x*xy' [x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> jl'rue]

CoX + C1
z2+1

y(z) —



1.5 problem 2(a)
Internal problem ID [11574]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, Differential equations and their solutions. Exercises page 13
Problem number: 2(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _exact, _rational, _Bernoulli]

2zyy +y° = —2°

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 47

Ldsolve (2*x*y (x) *diff (y(x) ,x)+x"2+y(x) "2=0,y(x), singsol=all) J

—z (23 — 3c1)

y(z) = _Y3

3z
_ V3\/—z(2? — 3c1)
B 3z

y(z)

v/ Solution by Mathematica
Time used: 0.377 (sec). Leaf size: 60

r

N
LDSolve [2xxxy [x] *y' [x]+x~2+y[x] "2==0,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) — _ V- +3a
V3T
vV—x3 43¢,
y(z) = \/_3—\/5



1.6 problem 2(b)
Internal problem ID [11575]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, Differential equations and their solutions. Exercises page 13
Problem number: 2(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class G‘], _rational, _Bernoulli]

Yz +y—y’s’ =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

Ldsolve (xxdiff (y(x),x)+y(x)=x"3*y(x)~3,y(x), singsol=all) J
(.’IJ) = ;
v = vV=2r+czx
1

Vo) =~ rres

v/ Solution by Mathematica
Time used: 0.6 (sec). Leaf size: 44

‘ DSolve [x*y' [x]+y[x]==x"3*y[x] ~3,y[x],x,IncludeSingularSolutions -> True] ‘

1
y(@) = = 22(—2z + ¢1)
1
v(@) = Vai(—2z 4+ ¢)
y(z) =0



1.7 problem 3(a)
Internal problem ID [11576]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, Differential equations and their solutions. Exercises page 13
Problem number: 3(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

Y + 3y = 3z’

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

-

Ldsolve (diff (y(x) ,x)+3*y(x)=3*x"2*exp(-3*x) ,y(x), singsol=all)

-

y(z) = (2° +c1) e

v/ Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 17

e N

LDSolve [y' [x]+3*y[x]==3*x"2*%Exp [-3*x] ,y[x],x,IncludeSingularSolutions -> True]J

y(z) = e (P + 1)

10



1.8 problem 3(b)
Internal problem ID [11577]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, Differential equations and their solutions. Exercises page 13
Problem number: 3(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Y + 4yr = 8z
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14
Ldsolve (diff (y(x) ,x)+4*x*y(x)=8*x,y(x), singsol=all) J

y(z) =2+ ¢

v/ Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 22

DSolvel[y' [x]+4*x*xy[x]==8+*x,y[x],x,IncludeSingularSolutions -> True]

N

y(z) = 24 e

y(z) = 2

11



1.9 problem 4(a)
Internal problem ID [11578]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, Differential equations and their solutions. Exercises page 13
Problem number: 4(a).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' —2y -8y =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 17

Ldsolve (diff (y(x),x$2)-2+diff (y(x),x)-8*y(x)=0,y(x), singsol=all) J

y(z) = c1e"” + e ey
v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 22

e

kDSolve [y'' [x]-2*y' [x]-8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

~—

y(z) = e 2" (2™ + 1)

12



1.10 problem 4(b)
Internal problem ID [11579]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, Differential equations and their solutions. Exercises page 13
Problem number: 4(b).

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

ylll _ 2y// _ 4y/ + 8y — 0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 21

Ldsolve(diff(y(x),x$3)—2*diff(y(x),x$2)—4*diff(y(x),x)+8*y(x)=0,y(x), singsolf%ll)

y(x) = (c3z + ¢3) ¥ + e ¥¢y

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 27

e B

kDSolve [y''' [x]-2%y'' [x]-4*y' [x]+8*y[x]==0,y[x],x,IncludeSingularSolutions -> jl‘rue]

y(z) > e (™ (c3z + ¢2) + 1)

13



1.11 problem 5(a)
Internal problem ID [11580]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, Differential equations and their solutions. Exercises page 13
Problem number: 5(a).

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

y//I _ 3yll _ 4y/ + 12y — 0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 23

Ldsolve(diff(y(x),x$3)—3*diff(y(x),x$2)—4*diff(y(x),x)+12*y(x)=0,y(x), singso¥fall)

y(z) = (c16”® + 6™ + ¢3) €7

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 29

DSolvely'''[x]-3*y'' [x]-4*y' [x]+12*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

& J

y(z) = e (64’”(036z +e2) + cl)

14



1.12 problem 5(b)
Internal problem ID [11581]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, Differential equations and their solutions. Exercises page 13
Problem number: 5(b).

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _fully, _exact, _linear]]

3y + 22%)" — 10y'z — 8y =0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 18

Ldsolve(x"3*diff (y(x),x$3)+2xx"2*diff (y(x) ,x$2) -10*x*diff (y(x) ,x)—8*y(x)=0,y(x}) , singsol=all)

128 + cor + C3

y(z) =

xr2

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 22

LDSolve [x~3*xy''' [x]+2*x"2%y"' ' [x]-10*x*y' [x]-8*y[x]==0,y[x],x, IncludeSingularSojLutions -> True

c3z8 + cox 4+ ¢
)

y(z) =

15



1.13 problem 6(a)
Internal problem ID [11582]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, Differential equations and their solutions. Exercises page 13
Problem number: 6(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

Yy +2y=6e"+4xe ™

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

-

Ldsolve (diff (y(x) ,x)+2xy (x)=6*exp(x)+4*x*exp(-2*x) ,y(x), singsol=all)

-

y(z) = (22° + 2> 4+ ¢1) e

v/ Solution by Mathematica
Time used: 0.129 (sec). Leaf size: 26

-

N
LDSolve [y' [x]+2*y [x]==6*Exp [x] +4*x*Exp [-2*x] ,y [x] ,x, IncludeSingularSolutions —j> True]

y(z) = e (22° + 26> + 1)

16



1.14 problem 6(b)
Internal problem ID [11583]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, Differential equations and their solutions. Exercises page 13
Problem number: 6(b).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" — 4y + 4y = —8sin (2z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 21

s

Ldsolve (diff (y(x),x$2)-4*diff (y(x),x)+4*y(x)=-8*sin(2*x),y(x), singsol=all) \J

y(z) = (c12 + c3) €*® — cos (2z)

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 25

LDSolve [y'' [x]-4xy' [x]+4*xy[x]==-8%Sin[2*x],y[x],x,IncludeSingularSolutions -> jl'rue]

y(z) — — cos(2z) + €**(cox + c1)

17



1.15 problem 7(a)
Internal problem ID [11584]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, Differential equations and their solutions. Exercises page 13
Problem number: 7(a).

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

Y —4y=0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 15

|dsolve(diff (y(x),x)"2-4+y(x)=0,y(x), singsol=all)

y(z) =0
y(z) = (z —c1)”

v/ Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 38

-

LDSolve [(y'[x])~2-4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

-/

y(x) — }1(—236 +c1)?

yo) > 320+ ar)
y(z) =0

18
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2.1 problem 1
Internal problem ID [11585]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, section 1.3. Exercises page 22

Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y'+y —6y=0

With initial conditions

[y(0) = 6,4'(0) = 2]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 17

‘dsolve([diff(y(x),x$2)+diff(y(x),x)—6*y(x)=0,y(0) =6, D(y)(0) = 2],y(x), sinésol=a11)

y(z) = (4 +2)e™™

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 20

‘ DSolve[{y'' [x]+y' [x]-6*y[x]==0,{y[0]==6,y' [0]==2}},y[x],x, IncludeSingularSolu#ions -> True]

y(z) = %% (4e** + 2)

20



2.2 problem 2(a)
Internal problem ID [11586]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, section 1.3. Exercises page 22

Problem number: 2(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

T

v +y=2xe"

With initial conditions

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 14

s

Ldsolve( [diff (y(x),x)+y(x)=2*x*exp(-x),y(0) = 2],y(x), singsol=all)

~—

y(z) = (£ +2) e

v/ Solution by Mathematica
Time used: 0.087 (sec). Leaf size: 16

-

N
LDSolve [{y' [x]+y[x]==2*x*Exp[-x],{y[0]==2}},y[x] ,x,IncludeSingularSolutions —>J True]

y(z) = e " (2> + 2)

21



2.3 problem 2(b)
Internal problem ID [11587]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, section 1.3. Exercises page 22

Problem number: 2(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

T

v +y=2xe"

With initial conditions

y(-1)=e+3)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 17

s

Ldsolve( [diff (y(x),x)+y(x)=2*x*exp(-x),y(-1) = exp(1)+3],y(x), singsol=all) \J

y(z) = (2 +3e ) e®

v/ Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 20

-

N
LDSolve [{y' [x]+y[x]==2*x*Exp[-x],{y[-1]==Exp[1]+3}},y[x],x, IncludeSingularSolu}ions -> True]

y(z) = e ' (ez® + 3)

22



2.4 problem 3(a)
Internal problem ID [11588]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, section 1.3. Exercises page 22

Problem number: 3(a).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y'—y —12y=0

With initial conditions

[y(0) = 5,4/(0) = 6]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 17

‘dsolve([diff(y(x),x$2)—diff(y(x),x)—12*y(x)=0,y(0) = 5, D(y)(0) = 6],y(x), si#gsol=a11)

y(z) = (3e™ +2) e

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 20

‘ DSolve[{y'' [x]-y' [x]-12*y[x]==0,{y[0]==5,y' [0]==6}},y[x],x, IncludeSingularSol#.ltions -> True]

y(z) = e7%*(3e™ + 2)

23



2.5 problem 4(a)
Internal problem ID [11589)

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, section 1.3. Exercises page 22

Problem number: 4(a).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' +y=0

With initial conditions

X Solution by Maple

e N

Ldsolve([diff(y(x),x$2)+y(x)=0,y(0) = 0, D(y) (1/2%Pi) = 1],y(x), singsol=a11)J

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

LDSolve [{y'' [x]+y[x]==0,{y[0]==0,y"' [Pi/2]==1}},y[x],x, IncludeSingularSolutionsJ -> True]

{}

24



2.6 problem 4(b)
Internal problem ID [11590]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, section 1.3. Exercises page 22

Problem number: 4(b).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' +y=0

With initial conditions

X Solution by Maple

-

Ldsolve([diff(y(x),x$2)+y(x)=0,y(0) = 0, D(y)(1/2%Pi) = -1],y(x), singsol=a11)}

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

LDSolve [{y'' [x]+y[x]==0,{y[0]==0,y"' [Pi/2]==-1}},y[x],x, IncludeSingularSolutionjs -> True]

{}

25



2.7 problem 4(c)
Internal problem ID [11591]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, section 1.3. Exercises page 22

Problem number: 4(c).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' +y=0

With initial conditions

[y(0) =0,y (m) = 1]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 8

‘dsolve([diff(y(x),x$2)+y(x)=0,y(0) = 0, D(y) (Pi) = 1],y(x), singsol=all)

y(z) = —sin (z)

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 9

‘ DSolve[{y'' [x]+y[x]==0,{y[0]==0,y' [Pi]==1}},y[x],x,IncludeSingularSolutions —# True]

y(x) — —sin(x)

26



2.8 problem 5
Internal problem ID [11592]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, section 1.3. Exercises page 22

Problem number: 5.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

x3y"' _ 3.’1723/” + 6y'x _ 6y =0

With initial conditions

[v(2) = 0,4'(2) = 2,4"(2) = 6]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 16

dsolve([x“B*diff(y(x),x$3)—3*x“2*diff(y(x),x$2)+6*x*diff(y(x),x)—6*y(x)=0,y(2? = 0, D(y)(2)

N J

y(z) = 2° — 32° + 22

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 15

-

LDSolve [{x"3xy''' [x]-3*x"2xy'' [x]+6*x*y' [x]-6*y[x]==0,{y[2]==0,y' [2]==2,y"" [2]}=6}} ,y[x],x,In

y(z) = z(2* — 3+ 2)

27



2.9 problem 6(a)
Internal problem ID [11593]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, section 1.3. Exercises page 22

Problem number: 6(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —x?sin(y) =0

With initial conditions

[y(1) = 2]
v Solution by Maple
Time used: 1.844 (sec). Leaf size: 97
Ldsolve( [diff (y(x),x)=x"2*sin(y(x)),y(1) = -2],y(x), singsol=all) J
y(z)
(—1+=z) (x2+a:+1) 2(—1+z)(:1:2+:1:+1)
2sin (2)e— 5 (I1—cos(2))e 3 —1—cos(2)
= arctan
2(—1+z)(z2+z+1) ’ 2(—1+a:)(:1:2+:1:+1)
(—1+4cos(2)e= 3 —1—cos(2) (—14+cos(2))e 3  —1—cos(2)

v/ Solution by Mathematica
Time used: 0.68 (sec). Leaf size: 23

e

LDSolve [{y' [x]==x"2x*Sin[y[x]],{y[1]1==-2}},y[x],x,IncludeSingularSolutions -> T%ue]

31
y(z) — — arccos (tanh <arctanh(cos(2)) - % + §))
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2.10 problem 6(b)
Internal problem ID [11594]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, section 1.3. Exercises page 22

Problem number: 6(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2
/ Y
— -0
y z—2
With initial conditions
[y(1) = 0]
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 5
Ldsolve( [diff (y(x),x)=y(x)"2/(x-2),y(1) = 0],y(x), singsol=all) J
y(z) =0

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 6

DSolve[{y' [x]==y[x]~2/(x-2),{y[1]1==0}},y[x],x,IncludeSingularSolutions -> Tru#]

N\

y(z) =0
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2.11 problem 8
Internal problem ID [11595]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 1, section 1.3. Exercises page 22

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

Y —ys =0
With initial conditions
[y(0) = 0]
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 5
Ldsolve( [diff (y(x),x)=y(x)~(1/3),y(0) = 0],y(x), singsol=all) J
y(z) =0

v Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 21

LDSolve [{y' [x]==y[x]1~(1/3),{y[0]==0}},y([x],x,IncludeSingularSolutions -> True]J

2 12 4,
o)+ 55
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3.1 problem 1
Internal problem ID [11596]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.1 (Exact differential equations and integrating factors). Exer-
cises page 37

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _exact, _rational, [_Abel, ‘2nd tj

2y+ 2z +y)y = -3z

v Solution by Maple
Time used: 0.063 (sec). Leaf size: 49

Ldsolve ((Bkx+2xy (x) )+ (2*x+y (x) ) *diff (y(x) ,x)=0,y(x), singsol=all) J

—2c1x — \/2x? + 1
y(z) = — !

(4]
—2c1T ++\/Ax? +1
y(z) = o

v Solution by Mathematica
Time used: 0.781 (sec). Leaf size: 79

LDSolve [(3*x+2*y [x] )+ (2*x+y [x] ) *y' [x]==0,y[x],x,IncludeSingularSolutions -> Trj.le]

y(x) = —2x — Va2 + 22
y(z) = =2z + Va2 + e
y(z) » —Va2 — 2z

y(z) > Va2 — 2z
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3.2 problem 2
Internal problem ID [11597]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.1 (Exact differential equations and integrating factors). Exer-
cises page 37

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, [_1st_order, ¢_with_symmetry_[F(x)*G(y),0]

v+ 2yz —4)y = -3

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 62

-

Ldsolve((y(x)‘2+3)+(2*x*y(x)—4)*diff(y(x),x)=0,y(x), singsol=all)

~—

—icy (y(gy)2 z + 3z — 4y(z)) V3 +12¢; + i _
(—y () V3z+4v3 - 3iz) (\/g + iy (z))

v/ Solution by Mathematica
Time used: 0.615 (sec). Leaf size: 79

-

N
LDSolve [(y[x]~2+3)+(2*x*y [x]-4) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Trj.\e]

2—+/=3x2+ciz+4

y(z) = -

o(z) = 24+ /=322 +cix+4
y(x) — —iV3

y(x) — i3
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3.3 problem 3
Internal problem ID [11598]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.1 (Exact differential equations and integrating factors). Exer-
cises page 37

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, [_1st_order, ¢_with_symmetry_[F(x),G(x)]‘]

2yz + (2® +4y) y = —1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 47

Ldsolve((2*x*y(x)+1)+(x“2+4*y(x))*diff (y(x),x)=0,y(x), singsol=all) J
(z) = _x_2 _ V'8¢ -8z
="y 4
22 \/2*—8c; — 8z
y(z) = g T 1

v/ Solution by Mathematica
Time used: 0.223 (sec). Leaf size: 61

LDSolve [(2*x*y [x]+1)+(x"2+4*y [x]) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> jl'rue]

1 9 1
y(x) — Z(—x —xt— 8z + 1601>

1 9 1
y(x) — Z(—x +Vat — 8z + 16c1>
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3.4 problem 4
Internal problem ID [11599]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.1 (Exact differential equations and integrating factors). Exer-
cises page 37

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, ‘2nd type‘, ‘class A‘]]

3’y — (z* +y)y = -2

X Solution by Maple

Ldsolve((3*x"2*y(x)+2)—(x"3+y(x))*diff (y(x),x)=0,y(x), singsol=all) J

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

LDSolve [(3*x~2+2) - (x"3+y [x]) *y' [x]==0,y[x],x,IncludeSingularSolutions -> True]J

Not solved
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3.5 problem 5
Internal problem ID [11600]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.1 (Exact differential equations and integrating factors). Exer-
cises page 37

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, [_Abel, ‘2nd type‘, ‘class B‘]]

6yz + 2y + (32> +4dyz —6)y' =5

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 69

Ldsolve((6*x*y(x)+2*y(x)“2—5)+(3*x*2+4*x*y(x)—6)*diff(y(x),x)=0,y(x), singsolf%ll)

=322 46+ /921 — 81z + 422 + 36

y(z) P
—32%2 4+ 6 — /92% — 8cix + 422 + 36
y(z) = P

v/ Solution by Mathematica
Time used: 0.709 (sec). Leaf size: 79

LDSolve [(6*x*y [x]+2xy [x] ~2-5) +(3*x~2+4*x*y [x] -6) *xy' [x]==0,y[x],x, IncludeSingulﬂarSolutions ->

_33:2 + /922 + 422 + 16c12 + 36 — 6

_)
y(z) 1z

—32% 4+ /924 + 422 + 16c12 + 36 + 6
y(z) — 1z
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3.6 problem 7
Internal problem ID [11601]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.1 (Exact differential equations and integrating factors). Exer-
cises page 37

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, [_Abel, ‘2nd type‘, ‘class A‘]]

ysec (z)® + (tan (z) + 2y) ¢ = — sec (z) tan (z)

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 61

Ldsolve((y(x)*sec(x)“2+sec(x)*tan(x))+(tan(x)+2*y(x))*diff(y(x),x)=0,y(x), sig#sol=all)

_ tan (z) N sec (x) \/—4 cos (z)? ¢1 + sin (z)® — 4 cos ()

y(z) = 5 5
an (z sec (x) \/ —4cos x201 sin ()% — 4 cos (z
o) = 1) _ () /4o (2) - () ()

v Solution by Mathematica
Time used: 1.831 (sec). Leaf size: 101

-

LDSolve [(y[x]*Sec[x] ~2+Sec[x]*Tan[x])+(Tan[x]+2*y[x])*y' [x]==0,y[x],x, IncludeS}lngularSolution

y(z) — ;1(—2 tan(z) — v21/sec?(z)y/—8cos(z) + (—1 + 4c;) cos(2x) + 1 + 401>

y(x) — %1 (—2 tan(z) + v/sec2(z)\/—16 cos(z) + (—2 + 8¢;) cos(2z) + 2 + 801>
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3.7 problem 8
Internal problem ID [11602]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.1 (Exact differential equations and integrating factors). Exer-
cises page 37

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, [_1st_order, ¢_with_symmetry_[F(x)*G(y),0]‘]]

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 52

Ldsolve ((x/y(x)"2+x)+(x~2/y (x) “3+y(x) ) *diff (y(x) ,x)=0,y(x), singsol=all) J

(=2y(@)° = 2)In (y(2)" +1) +y(@)" + (2° + 21 + y(2)" + 201 =1 _
2y (z)* + 2

v/ Solution by Mathematica
Time used: 0.4 (sec). Leaf size: 55

‘ DSolve [ (x/y[x]~2+x)+(x"2/y [x] ~3+y[x])*y' [x]==0,y[x],x, IncludeSingularSolution# -> True]

z?y(z)? y(z)? 1 2 _
Solve (@) + 1) + 5 T3 W@+ — log (y(w) + 1) =c1,y(z)
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3.8 problem 9
Internal problem ID [11603]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.1 (Exact differential equations and integrating factors). Exer-
cises page 37

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(2s—1)s" s—s?
+
t t2

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 31

-

Ldsolve((2*s(t)—1)/t*diff(s(t),t)+(s(t)—s(t)‘2)/t‘2=0,s(t), singsol=all)

-/

1 \/4011& +1

W=5-"9
1 \/40115 + 1
2

v/ Solution by Mathematica
Time used: 0.682 (sec). Leaf size: 59

LDSolve [(2xs[t]-1)/t*xs' [t]+(s[t]-s[t]"2)/t"2==0,s[t],t, IncludeSingularSolutionJE -> True]

s(t) — %(1 — V1 —4eit)
5() > 5 (1+ VI = de)
s(t) =0
s(t) —1

39



3.9 problem 10
Internal problem ID [11604]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.1 (Exact differential equations and integrating factors). Exer-
cises page 37

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

3 +1
Y (B3VEi—1)y =0

ol

T

X Solution by Maple

dsolve ((2+y ()™ (3/2)+1) /x(1/3)+(3%x™ (1/2)+y (1)~ (1/2)-1)*ditf (y(x) ,x)=0,y (x), singsol=all)

No solution found

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

LDSolve [(2*y[x]~(3/2)+1) /x~(1/3)+(3*x~ (1/2)*y [x] ~(1/2)-1) *y' [x]==0,y[x],x, Inclj.ldeSingularSolu

Timed out
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3.10 problem 11
Internal problem ID [11605]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.1 (Exact differential equations and integrating factors). Exer-
cises page 37

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, [_1st_order, ¢_with_symmetry_[F(x),G(x)]‘]

2yz + (2* +4y) y =3

With initial conditions

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 22

Ldsolve([(2*x*y(x)-3)+(x"2+4*y(x))*diff(y(x),x)=0,y(1) = 2],y(x), singsol=a11)J

22 \xt+ 24z + 56
y(z) = g T 1

v/ Solution by Mathematica
Time used: 0.218 (sec). Leaf size: 27

 DSolve [{(2xx*y[x]-3)+(x"2+4*y[x])*y' [x]1==0,{y[1]1==2}},y[x] ,x, IncludeSingularSolutions -> Tru

1
Z 4 — 72
y(a:)—>4<\/a: + 24z + 56 a:)
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3.11 problem 12

Internal problem ID [11606]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.

2004.

Section: Chapter 2, section 2.1 (Exact differential equations and integrating factors). Exer-

cises page 37

Problem number: 12.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

3%y’ —y® + (2yz® —3y’z + 1)y = -2z

With initial conditions

[y(=2) =1]

v/ Solution by Maple
Time used: 28.797 (sec). Leaf size: 210

Ldsolve( [(3*x™2xy (x) ~2-y (x) ~3+2*x) +(2*x~3*y (x) -3*x*y (x) ~2+1) *diff (y (x) ,x)=0,y(j-2) =1],y(),

y(z)

2

2 3
25 (1+iv3) ((2z7+3\/§ N BT R +36x2+27> x2)

2

s <2x2 ( (2307 +3V3 \/ 4w10+4z8+44z;+72w3+5

6 ( (2x7 +3v3 \/4w10+4z8+44z;+72w3+27x—4 13622 4 27) .
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v/ Solution by Mathematica
Time used: 60.368 (sec). Leaf size: 250

kDSolve [{(3*x~2%y [x] ~2-y [x] "3+2%x) +(2*x"3*y [x] -3*x*y [x] “2+1) *y ' [x]==0,{y[-2]==1}},y[x],x, Incl

y(@)
2v2(1 —iv/3) 2 + 4{’/—2209 — 3624 — 2722 + 3v/3/73 (4220 + 428 + 4425 + 7223 + 27z — 4)2° + (1

_>

12x€/ —2129 — 3624 — 2722 + 3v/3\/x
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3.12 problem 13
Internal problem ID [11607]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.1 (Exact differential equations and integrating factors). Exer-
cises page 37

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, [_Abel, ‘2nd type‘, ‘class B‘]]

2sin () cos (z) y + sin (z) y* + (sin (z)* — 2y cos (z))y' =0

With initial conditions

v Solution by Maple
Time used: 11.656 (sec). Leaf size: 24

-

Ldsolve ([(2*y(x)*sin(x)*cos(x)+y(x) "2*sin(x))+(sin(x) "2-2*y(x)*cos(x) ) *diff (y(}() ,x)=0,y(0) =

) sec (x) (sin (z)* + \/;in (z)* + 36 cos (:1:))

v/ Solution by Mathematica
Time used: 2.029 (sec). Leaf size: 34

‘ DSolve [{(2*y[x] *Sin[x]*Cos [x]+y [x] "2*Sin[x])+(Sin[x] “2-2xy[x] *Cos [x] ) *y' [x]1==0,{y[0]==33}},yI

y(z) — isec(z) (— cos(2z) + 2\/sin4(:v) + 36 cos(z) + 1)
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3.13 problem 14
Internal problem ID [11608]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.1 (Exact differential equations and integrating factors). Exer-
cises page 37

Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, [_Abel, ‘2nd type‘, ‘class B‘]]

ye +y° + (" + 2yx) y' = —2¢°

With initial conditions

v/ Solution by Maple
Time used: 0.344 (sec). Leaf size: 29

dsolve ([(y(x)*exp (x)+2*exp (x)+y(x) "2)+(exp (x) +2*x*y (x) ) *diff (y(x) ,x)=0,y(0) = 6],y(x), sings

N

—e® 4+ /e — 8etx + 32z

y(z) = 5

v/ Solution by Mathematica
Time used: 32.264 (sec). Leaf size: 37

e

LDSolve [{ (y [x] *Exp [x] +2*Exp [x] +y [x] ~2) + (Exp [x] +2*x*y [x] ) *y ' [x]==0,{y[0]==6}}, y\J[x] ,X,IncludeSi

V—8e%r + 32z + 2= — €*
%
2z

y(z)
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3.14 problem 15
Internal problem ID [11609]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.1 (Exact differential equations and integrating factors). Exer-
cises page 37

Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, [_1st_order, ¢_with_symmetry_[F(x)*G(y),0]

3— 2 _2x)y
y, -2y _
x? y2x

With initial conditions

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 21

Ldsolve([(3-y(x))/x‘2+((y(x)‘2—2*x)/(x*y(x)‘2))*diff(y(x),x)=0,y(—1) = 2],y(x)} singsol=all)

Vazr? +4zx +9
2

3
y(x):x+§+

v/ Solution by Mathematica
Time used: 1.961 (sec). Leaf size: 28

LDSolve [{(B-y[x])/x~2+( (y[x]~2-2*x)/(x*y[x]~2) )*y'[x]1==0,{y[-11==2}},y[x],x ,J[ncludeSingular

1
y(z) — §<v4x2+4x+9+2x+3>
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3.15 problem 16
Internal problem ID [11610]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.1 (Exact differential equations and integrating factors). Exer-
cises page 37

Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class G‘], _exact, _rationall

With initial conditions

v/ Solution by Maple
Time used: 0.172 (sec). Leaf size: 55

Ldsolve( [(1+8*xxy (x)~(2/3))/ (x7(2/3) *y (x) = (1/3) )+ ((2*x~(4/3) *y (x) ~(2/3) —x‘(1/3? )/ (y(x)~(4/3))

y(w) = RootOf (64_Z3a* +96_2Z5a" —720_75 + 482> Z+8z_7)

X Solution by Mathematica
Time used: 0.0 (sec). Leaf size: 0

LDSolve H{(1+8*xxy [x]7(2/3)) / (x~(2/3) ¥y [x] = (1/3) )+ ((2*x~ (4/3) ¥y [x] = (2/3) -x~ (1/3}) )/ (y[x]17(4/3))

{3
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3.16 problem 21
Internal problem ID [11611]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.1 (Exact differential equations and integrating factors). Exer-
cises page 37

Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class G‘], _rational, _Bernoulli]

3y? + 2zyy’ = —4x

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 38

e hY

dsolve ((4*x+3*y(x) ~2)+(2*x*y(x) ) *diff (y(x),x)=0,y(x), singsol=all)

N\ J

y(a:) — z (_xx; + Cl)
y(x) - _ r (_;;4 + Cl)

v Solution by Mathematica
Time used: 0.349 (sec). Leaf size: 46

LDSolve [ (4*x+3*y [x] ~2)+(2*x*y [x] ) *y' [x]==0,y[x],x,IncludeSingularSolutions -> jl‘rue]

V—z*+ ¢

y(z) — =

V—zt+ ¢

(@) = — 55
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3.17 problem 22
Internal problem ID [11612]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.1 (Exact differential equations and integrating factors). Exer-
cises page 37

Problem number: 22.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, _Bernoulli]

Y 4+ 2y —z%y’ =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15

e hY

dsolve ((y(x) ~2+2*x*y(x))-x"2*diff (y(x) ,x)=0,y(x), singsol=all)

N\ J

v/ Solution by Mathematica
Time used: 0.221 (sec). Leaf size: 23

‘ DSolve [(y [x] ~2+2*x*y[x])-x"2*y' [x]==0,y[x],x,IncludeSingularSolutions -> Trueﬂ

2

y(z) = —
y(z) =0

r —C
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3.18 problem 24
Internal problem ID [11613]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.1 (Exact differential equations and integrating factors). Exer-
cises page 37

Problem number: 24.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_ symmetries], _rational]

y+a(c?+9°)" + (y(x2 +47)% - x) y =0

v/ Solution by Maple
Time used: 0.156 (sec). Leaf size: 28

-

dsolve ((y (x)+x*(x"2+y (%) 72) "2) +(y (x) * (x"2+y (x) 72) "2-x) *diff (y (x) ,x) =0,y (x), s%ngsol=all)

y(x) = cot (RootOf (4e;sin (_2)* —4 Zsin(_2)* — %))z

v/ Solution by Mathematica
Time used: 0.144 (sec). Leaf size: 40

LDSolve [(y[x]+x* (x"2+y[x] "2) "2) +(y [x] * (x~2+y [x] "2) "2-x) *y ' [x]==0,y[x] ,x, Includ}eSingularSoluti

z 1, 2, ylx)! _
Solve {arctan (@) + 1 + 3% y(zx)* + 4 = y(m)}
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4.1 problem 1
Internal problem ID [11614]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.2 (Separable equations). Exercises page 47

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

dyz+ (22 + 1)y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 13

Ldsolve((4*x*y(x))+(x‘2+1)*diff(y(x),x)=0,y(x), singsol=all) J
(4]
r=——————-:

v/ Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 20

‘ DSolve [ (4*x*y [x])+(x~2+1)*y' [x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) — m

y(x) =0
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4.2 problem 2
Internal problem ID [11615]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.2 (Separable equations). Exercises page 47

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

yz+y+ (2°+22)y = -2z —2

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15

Ldsolve((x*y(x)+2*x+y(x)+2)+(x‘2+2*x)*diff (y(x),x)=0,y(x), singsol=all) J
C1
)= -2+ ———u—
y(@) z(z+2)

v/ Solution by Mathematica
Time used: 0.149 (sec). Leaf size: 27

-

N
LDSolve [ (xxy [x]+2%x+y [x] +2) + (x"2+2*x) *y' [x]==0,y[x],x, IncludeSingularSolutionsJ -> Truel

C1

y(x) — -2+ \/E— ,x—_|_2

y(xz) — —2

93



4.3 problem 3
Internal problem ID [11616]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.2 (Separable equations). Exercises page 47

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2r(s"+1) + (r*+1)s =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15

Ldsolve(2*r*(s(r)‘2+1)+(r‘4+1)*diff(s(r),r)=0,s(r), singsol=all)

s(r) = — tan (arctan (r®) + 2c;)

v/ Solution by Mathematica
Time used: 0.478 (sec). Leaf size: 31

-

.
DSolve [2*r*(s[r] “2+1)+(r~4+1)*s' [r]==0,s[r],r,IncludeSingularSolutions -> Tru#]

N\

s(r) — —tan (arctan (r?) — ¢)
s(r) = —i
s(r) =i

54



4.4 problem 4

Internal problem ID [11617]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.

2004.

Section: Chapter 2, section 2.2 (Separable equations). Exercises page 47
Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

csc(y) +y'sec(z) =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 9

s

Ldsolve(csc(y(x))+sec(x)*diff(y(x),x)=0,y(x), singsol=all)

~—

y(z) = arccos (sin (z) + ¢1)

v/ Solution by Mathematica
Time used: 0.696 (sec). Leaf size: 27

-

LDSolve [Csc[y[x]]+Sec[x]*y' [x]==0,y[x],x,IncludeSingularSolutions -> Truel

-/

y(xz) — — arccos(sin(z) — ¢;)
y(x) — arccos(sin(z) — ¢1)
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4.5 problem 5
Internal problem ID [11618]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.2 (Separable equations). Exercises page 47

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

tan (0) +2ré' =0

v Solution by Maple
Time used: 0.313 (sec). Leaf size: 21

s

Ldsolve (tan(theta(r))+2*r*diff (theta(r),r)=0,theta(r), singsol=all)

~—

6(r) = arcsin ( \/(1:17)

0(r) = — arcsin ( \/(1;1—7')

v/ Solution by Mathematica
Time used: 15.319 (sec). Leaf size: 21

kDSolve [Tan[theta[r]]+2*r*theta' [r]==0,thetal[r],r,IncludeSingularSolutions -> jl‘rue]

6(r) — arcsin (%)
6(r) =0
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4.6 problem 6
Internal problem ID [11619]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.2 (Separable equations). Exercises page 47

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(e’ + 1) cos (u) +€”(1 +sin (u))v' =0

v Solution by Maple
Time used: 0.64 (sec). Leaf size: 29

s

Ldsolve((exp(v(u))+1)*cos(u) + exp(v(u))*(1+sin(u) ) *diff (v(u) ,u)=0,v(u), sings\ 1=all)

o) == ( ()

v/ Solution by Mathematica
Time used: 5.457 (sec). Leaf size: 37

LDSolve [(Exp[v[ul]+1)*Cos[u] + Exp[v[ull*(1+Sin[u])#*v' [u]l==0,v[ul],u,IncludeSingularSolutions

v(u) = lo <—1 + — e 2)
S\ (oin (2) +cos (2))
v(u) =i
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4.7 problem 7
Internal problem ID [11620]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.2 (Separable equations). Exercises page 47

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(z+4) (14+¢*) +y(e®+3z+2)y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 114

Ldsolve((x+4)*(y(x)“2+1) + y(x)*(x"2+3*x+2) *diff (y(x),x)=0,y(x), singsol=all) J

y(z)

_ \/—xﬁ — 62% 4+ z%c; + (8¢1 + 100) 23 + (24¢y + 345) 22 + (32¢; + 474) x + 16¢; + 239
(1+z)°

y(z)

\/—x8 — 62° + z4c; + (8¢; + 100) 23 + (24¢; + 345) 22 + (32¢; + 474) x + 16¢; + 239
(1+2)°
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v/ Solution by Mathematica
Time used: 5.501 (sec). Leaf size: 126

LDSolve[(x+4)*(y [x]72+1) + y[x]*(x~2+3*x+2)*y' [x]==0,y[x] ,x,IncludeSingularSol}ltions -> True]

V—(z+1)8 + e (z + 2)*
(x+1)3

V—(z +1)8 + 21 (x + 2)4

(x+1)3

y(z) = —

y(z) —

y(z) = —1

y(z) — 4

o) » —EED"
JEr1p

Vatas\

y(z) = (x +1)3
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4.8 problem 8

Internal problem ID [11621]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.

2004.

Section: Chapter 2, section 2.2 (Separable equations). Exercises page 47
Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 10

-

Ldsolve((x+y(x))— x*diff (y(x),x)=0,y(x), singsol=all)

-/

y(r) = (In(z) +c1)z

v Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 12

LDSolve [(x+y[x])- xz*xy'[x]==0,y[x],x,IncludeSingularSolutions -> Truel

y(z) = z(log(z) + 1)
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4.9 problem 9
Internal problem ID [11622]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.2 (Separable equations). Exercises page 47

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, [_Abel, ‘2nd type‘, ‘cl

2yz +3y° — (2yz +2%)y =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 33

Ldsolve((2*x*y(x)+3*y(x)‘2)- (2%x*y (x)+x72) *diff (y(x) ,x)=0,y(x), singsol=all)

J

y(z) = (1 + V4cix + 1) T
T 2

(—1 + v/4cix + 1) T
y(z) = 5

v/ Solution by Mathematica
Time used: 0.618 (sec). Leaf size: 61

LDSolve [(2*x*y [x]+3*y[x] ~2)- (2*x*y[x]+x~2)*y' [x]==0,y[x],x, IncludeSingularSolﬁ.\tions -> True]

y(x) — —%x(l +v1+ 4eclx>
y(z) — %x(—l +v1+ 4eclcc>
y(z) =0

y(z) = —=x
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4.10 problem 10
Internal problem ID [11623]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.2 (Separable equations). Exercises page 47

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, _dAlembert]

v+ (v —w?) v =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 32

Ldsolve (v(w) "3+ (u™3-uxv(u)~2)*diff (v(u) ,u)=0,v(u), singsol=all) J

e 4

e—2c1
- -2
u? LambertW(— Sie )
w

v(u) =

v/ Solution by Mathematica
Time used: 9.023 (sec). Leaf size: 56

LDSolve [v[u]l "3+ (u~3-uxv[u] “2)*v'[u]l==0,v[u],u,IncludeSingularSolutions -> True]

v(u) = —iuy | W (—6;2;1)
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4.11 problem 11
Internal problem ID [11624]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.2 (Separable equations). Exercises page 47

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _dAlembert]

x tan <Q> +y—yz=0
T

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 10

e

Ldsolve((x*tan(y(x)/x)+y(x))- x*xdiff (y(x),x)=0,y(x), singsol=all)

~—

y(x) = arcsin (¢1z) ©

v Solution by Mathematica
Time used: 8.002 (sec). Leaf size: 19

-

N
LDSolve [(x*Tan[y[x]/x]+y[x])- x*y'[x]==0,y[x],x,IncludeSingularSolutions -> Trj.\e]

y(x) — zarcsin (e )
y() =0
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4.12 problem 12
Internal problem ID [11625]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.2 (Separable equations). Exercises page 47

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _exact, _rational, _dAlembert]

(28* + 2st + 1) ' + 5° + 2st = 17

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 348

Ldsolve((2*s(t)‘2+2*s(t)*t+t‘2)*diff(s(t),t)+(s(t)‘2+2*s(t)*t—t‘2)=0,s(t), siggsol=a11)

1
<4t3c§’ +2+ /1750 + 16653 + 4) S et r ot
(4t3c§+2+, /17c§t6+16t3c§+4)
t) =
s(t) 2,
s(t) =
2 1
(1+i/3) (4t3c§ + 2+ /17585 + 166363 + 4) 1ot (2 <4t3c§’ + 2+ /17585 + 16636 + 4) * o+ (in
- 1
4 <4t3c§ + 2+ /17¢55 + 16836 + 4) ‘o
s(t)

2 1
(iv3—1) (4t3c§ + 2+ /17516 + 166363 + 4) 4 (—2(4t3c§ + 2+ /17586 + 166363 + 4) *+ot(1-

1
4 (4153@;’ + 2+ /17516 + 166363 + 4) o
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v/ Solution by Mathematica
Time used: 48.03 (sec). Leaf size: 616

kDSolve [(2xs[t] "2+2*%s[t]*t+t"2) *s' [t]+(s[t] "2+2*s[t] *t-t~2)==0,s[t],t, IncludeSjingularSolution

1
s(t) — 2 €/4t3 + V17t6 + 16e3c1¢3 + 4eber 4 e

t2
- —t
i/ 43 4+ /1716 + 163113 + 4eber + 2e3c
1. N
s(t) » 5 | 2i (V3+i) {463 + VI8 ¥ 16658 + deves + 268
2(1 + iv/3) £
+ (L+:v3) — 4t
{’/ 413 4+ V17t6 + 16e31¢3 + 4eber + 2e3ar
1 A\ s
s(t) = 5 —2(1 + z\/é) {4t 1+ VI + 166558 § deves + 2eer
2(1 — iv/3) 2
+ (1-#3) a4
f/ 4¢3 4+ /176 + 163113 + 4eber + 2e3c1
1/ s t?
s(t) = 5 VITVS + 483 — —t
/ VITVES + 483
1 1 —iv/3) 2
s(t) = ; (—1—2’\/3)  VITVIE + 483 + (1-#53) —2t
/ VITVEE + 4t3
1 1+1iv/3) t2
s(t) = 4 z(x/§+z>  VITVE + 483 + (L+4v3) — 2t

V/ V1TV + 4¢3
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4.13 problem 13
Internal problem ID [11626]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.2 (Separable equations). Exercises page 47

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _dAlembert]

vV @2+ — oy + Py = —a

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 42

Ldsolve ((x~3+y(x) "2*sqrt (x~2+y (x) ~2) ) —x*y (x) *sqrt (x~2+y(x) "2) *diff (y(x) ,x) =0, y}x) , singsol=al

(vl — %) \Jy @P +0? o' —3l (@)

3
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v/ Solution by Mathematica
Time used: 28.664 (sec). Leaf size: 265

LDSolve [(x~3+y[x] ~2%Sqrt [x~2+y [x] 2] ) -x*y [x] *Sqrt [x~2+y [x] ~2]*y ' [x]==0,y[x] ,x, J[ncludeSingular

) = — \/ 22 = 5 ¥/3 (V3 +3i) /2(log(a) + 1)?
z) = \/ 2 5\ﬁ/é (\/é +3i) {/2%(0g(@) + 1)?
(z) - —\/—x2 - 1\6/5 (V3 —3i) Va5 (log(z) + c1)?

o 8 (Vo) s e

y(z) — —\/—a:2 + 32/33/28(log(x) + ¢; )2
y(z) — \/—iEQ + 32/3/28(log(x) + ¢1)2
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4.14 problem 14
Internal problem ID [11627]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.2 (Separable equations). Exercises page 47

Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class C‘], _dAlembert]

Vyte+v-y+z+(V-y+z—Vy+z)y =0

v/ Solution by Maple
Time used: 2.796 (sec). Leaf size: 36

Ldsolve((sqrt(x+y(x))+sqrt(x—y(x)))+(sqrt(x—y(x))-sqrt(x+y(x)))*diff(y(x),x)=OLy(x), singsol=

(010 (1) -t

v/ Solution by Mathematica
Time used: 2.828 (sec). Leaf size: 84

LDSolve [(Sqrt [x+y [x]1]1+Sqrt [x-y [x]1)+(Sqrt [x-y [x]1-Sqrt [x+y [x]11)*y' [x]==0,y[x],x, IncludeSingu]

y(x) — —i (COSh < 5 > + sinh ( )) \/—8iz + cosh(c;) + sinh(c;)

2
y(z) — i(cosh ( ) + sinh (%)) \/—8iz + cosh(c;) + sinh(c;)
y(z) =0
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4.15 problem 15
Internal problem ID [11628]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.2 (Separable equations). Exercises page 47

Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y+ylx+4)y =-2

With initial conditions

[y(=3) = 1]

v/ Solution by Maple
Time used: 0.156 (sec). Leaf size: 18

Ldsolve([(y(x)+2)+(y(x)*(x+4))*diff(y(x),X)=0,y(—3) = -1],y(x), singsol=all) J

y(xz) = —2 LambertW (_ﬂ) -2

2

v/ Solution by Mathematica
Time used: 12.779 (sec). Leaf size: 26

e

LDSolve [{(y[x]+2)+(y [x]* (x+4) ) *y' [x]==0,{y [-3]==-1}},y[x],x, IncludeSingularSol}.ltions -> Truel

y(z) —> -2 (W (— m) + 1)

2\/e
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4.16 problem 16
Internal problem ID [11629]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.2 (Separable equations). Exercises page 47

Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

8cos (y)* + csc(z)’y =0

y =

v Solution by Maple
Time used: 0.156 (sec). Leaf size: 20

-

Ldsolve([(8*cos(y(x))’"2)+csc(x)’"2*diff(y(x),x)=0,y(1/12*Pi) = 1/4*Pi] ,,y(x), si\ gsol=all)

y(z) = —arctan (—% + 4z — 2sin (230))

v Solution by Mathematica
Time used: 1.156 (sec). Leaf size: 21

e

kDSolve [{(8*Cos[y[x]]~2)+Csc[x] ~2*y' [x]==0,{y[Pi/12]==Pi/4}},y[x],x, IncludeSin\ larSolutions

y(x) — arctan (—4x + 2sin(2z) + g)
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4.17 problem 17
Internal problem ID [11630]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.2 (Separable equations). Exercises page 47

Problem number: 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(3x+8) (y*+4) —4dy(z>+52+6)y' =0

With initial conditions

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 21

‘ dsolve ([(3*x+8) *(y(x) "2+4) -4*y (x) * (x~2+5*x+6) *diff (y(x) ,x)=0,y(1) = 2],y(x), #ingsol=a11)

B 2\/~9+ (32 +6) vz 1 3
N 3

y(z)

v Solution by Mathematica
Time used: 4.88 (sec). Leaf size: 36

-

LDSolve [{(3*x+8) * (y [x] "2+4) -4*y [x] * (x~2+5*x+6) *xy ' [x]==0,{y[1]==2}},y[x],x, Incl}deSingularSolu

_)2\/\/x+3x+2\/:c+3—3
V3

y(z)
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4.18 problem 18
Internal problem ID [11631]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.2 (Separable equations). Exercises page 47

Problem number: 18.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, _Bernoulli]

3y? — 2zyy = —z?

With initial conditions

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 13

dsolve ([(x72+3*y(x) ~2) -2*x*y (x) *diff (y(x) ,x)=0,y(2) = 6],y(x), singsol=all)

N J

y(x) =vbxr — 1z

v/ Solution by Mathematica
Time used: 0.455 (sec). Leaf size: 16

LDSolve [{ (x"2+3*y [x] ~2) -2*x*y [x] *y ' [x]==0,{y[2]==6}},y[x],x, IncludeSingularSolﬁ.\tions -> True]

y(z) = zv/bxr — 1
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4.19 problem 19
Internal problem ID [11632]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.2 (Separable equations). Exercises page 47

Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, [_Abel, ‘2nd type‘, ‘cl

=5y + (4z —y)y' = -2z

With initial conditions
[y(1) = 4]

v/ Solution by Maple
Time used: 0.218 (sec). Leaf size: 35

Ldsolve([(2*x—5*y(x))+(4*x—y(x))*diff(y(x),X)=0,y(1) = 4],y(x), singsol=all) J

y(x) =6—2x—6vV1—2x
y(z) =6—-2x4+6vV1—=z

v/ Solution by Mathematica
Time used: 2.199 (sec). Leaf size: 41

LDSolve[{(2*x—5*y[x])+(4*x—y[x])*y'[x]==0,{y[1]==4}},y[x],x,IncludeSingularSo;ﬁtions -> Truel

y(z) > -2 — 6ivVz —1+6
y(z) > -2+ 6ive —1+6
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4.20 problem 20
Internal problem ID [11633]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.2 (Separable equations). Exercises page 47

Problem number: 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, [_Abel, ‘2nd type‘, ‘cl

Yyz + 5y° — (62% + dyz) y' = —32°

With initial conditions

v/ Solution by Maple
Time used: 0.265 (sec). Leaf size: 21

‘ dsolve ([(3*x~2+9*x*y (x) +5*y (x) "2) - (6*x~2+4x*x*y (x) ) *diff (y(x) ,x)=0,y(2) = -6] ,y(x) , singsol=a

(145 rev85)»

2

y(z) = —

v/ Solution by Mathematica
Time used: 37.251 (sec). Leaf size: 30

LDSolve [{ (3*x™2+9*x*y [x] +6xy [x] "2) - (6*x~2+4*x*y [x] ) *y ' [x]==0,{y[2]==-6}},y[x], X, IncludeSingul

y(z) — —%(\/6\/5\/5— 3+3) T
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4.21 problem 22(a)
Internal problem ID [11634]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.2 (Separable equations). Exercises page 47

Problem number: 22(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _exact, _rational, [_Abel, ‘2nd tj

2y+ 2z —y)y = —z

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 51

s

Ldsolve((x+2*y(x))+(2*x—y(x))*diff(y(x),x)=0,y(x), singsol=all)

~—

_ 20— 5c2z? + 1

y(z)
1

y(z) = 2c1z + +/bcjr? + 1
C1

v/ Solution by Mathematica
Time used: 0.777 (sec). Leaf size: 94

DSolve [ (x+2*y[x])+(2*x-y [x])*y' [x]==0,y[x],x,IncludeSingularSolutions -> Truel]

N J

y(z) = 22 — V522 + €21
y(z) — 2z + V522 + €2
y(z) = 2z — V5V2?
y(z) = V5V 4 2
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4.22 problem 22(b)
Internal problem ID [11635]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.2 (Separable equations). Exercises page 47

Problem number: 22(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _exact, _rational, [_Abel, ‘2nd tj

—y—(y+2)y =-32

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 51

s

Ldsolve((3*x-y(x))-(x+y(x))*diff(y(x),x)=0,y(x), singsol=all)

~—

—cz — \/43x? + 1

y(z) =
1
() —az + /4322 + 1
Y\xr) =
C1

v/ Solution by Mathematica
Time used: 0.752 (sec). Leaf size: 85

DSolve [(3*x-y[x])-(x+y[x])*y' [x]==0,y[x],x,IncludeSingularSolutions -> True]

N J
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4.23 problem 23(a)
Internal problem ID [11636]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.2 (Separable equations). Exercises page 47

Problem number: 23(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _exact, _rational, _dAlembert]

2y° + (dyz — y*) y = —2?

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 439

Ldsolve((x‘2+2*y(x)“2)+(4*x*y(x)—y(x)‘2)*diff(y(x) ,x)=0,y(x), singsol=all) J

1

3
(4+68cf;m3+4,/33c§x6+34c§z3+1> 2 9
8z“c]
3 +
(4-‘1—686?(1}3-1-4 33c?z6+34c§933+1)

T + 2c17

wl

y(z) =
G
y(z)
1
1 . _ 2.2 3.3 6.6
(4+68c§’x3+41/33c‘fz6+34c§’z3+1) 1222 3 ( 16ciz +(4+6801$ +4y/33c1z
— 7 — : Tt 2c1z —
(4+68c§x3 +44/ 33c‘13z6+34c§x3+1) 4 (4+68c~;’x3 +44/33c826+34c3:
C1

2
16iv/3 c2z? — i/3 (4 + 68c3x3 + 41/33c28 + 34tz + 1>  +16c222 — 8¢y (4 + 68c3z® + 4/33c82

4 (4 + 68cix3 + 44/33cSx6 + 34cix® + 1)

7



v/ Solution by Mathematica
Time used: 33.481 (sec). Leaf size: 731

tDSolve [(x~2+2xy [x]~2)+(4*xxy [x]-y [x] ~2) *y' [x]==0,y[x],x, IncludeSingularSolutiﬁms -> True]

(2) = f/ 1723 + /336 + 34e3c1g3 4 ber + eder
T
! 72

48222

+ + 2z
{'/ 1723 + /3326 + 3de3e1z3 + eber - edr

(1-14v3) {'/ 1723 + /336 + 34e31z3 + eber + g3

y(x) - = 2\3/5
2V2(1 +iv/3) 2?

+ 2x

i/ 1723 + V3325 + 34e3c1x3 + eber 4 e3a1

(1 + 7,\/3) i/ 1723 + /3325 4 34e3c123 + eber 4 eda
2v/2
2v/2(1 — i/3) z2

{’/ 1723 + /335 + 34e3erg3 + b 4 edr

2/3
89/22? + 44/ v/33v/28 + 1723 4 2213 (V33v/aS + 172°)

y(z) > —

+ 2x

y(z) = -

24/ V33V + 1728
y(z)

2/3
8i9/2v/3a? — 8/2a? + 84/ VIS + 1Ta5z — i22//3 (V33Vat+172%) " — 223(v/33V/af + 1707
%
4?/ V3326 + 1723
2/3 3
(V33Va®+172°) " Root[241° — 1&,3] — 49/~20% + 24/ V/33Vab + 1723z
y(z) =
f’/ V33V/z6 + 1723
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4.24 problem 23(b)
Internal problem ID [11637]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.2 (Separable equations). Exercises page 47

Problem number: 23(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _exact, _rational, [_Abel,

2yz +y* + (2yz + 2°) ¢y = —22°

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 80

Ldsolve((2*x“2+2*x*y(x)+y(x)‘2)+(x*2+2*x*y(x))*diff(y(x),x)=0,y(x), singsol=all)

B —3c2r? + /3 \/ (B — %) a1z

y(z) 6z
—3c2x? — /3 \/ clx3 -z clx
y(z) = 6z

79
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v/ Solution by Mathematica
Time used: 1.277 (sec). Leaf size: 150

-

.
tDSOlve [(2xx"24 2%y [x] +y [x]72) + (x"2+ 2%y [xD *y ' [x]==0,y [x] , %, IncludeSing'lllar?Olutions -> Tr

y(z) - + (—333 _ \/5\/—5353—+4@3C1>
X Vi

1 3 \/3\/—5:173—4—46301
o) > g\ et 7
£3/2
y(r) = %x(% . 3>
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5.37 problem 41
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5.1 problem 1
Internal problem ID [11638]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

yl + ﬁ — 61'2
x
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 13
Ldsolve (diff (y(x),x)+3*y(x) /x=6*x"2,y(x), singsol=all) J
28 +¢;
y(z) = —3
v Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 15
LDSolve [y' [x]1+3*y[x]/x==6%x"2,y[x],x,IncludeSingularSolutions -> True] J
z%+c
y(@) & 5

83



5.2 problem 2

Internal problem ID [11639)

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.

2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56
Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

zhy +2yx® =1

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 13

-

Ldsolve (x~4*diff (y(x) ,x)+2*%x"3*y(x)=1,y(x), singsol=all)

-/

car—1

y(z) =

3

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 15

‘ DSolve [x~4xy' [x]+2*x~3*y[x]==1,y[x] ,x,IncludeSingularSolutions -> Truel

—14cx

y(z) = —3
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5.3 problem 3
Internal problem ID [11640]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

Y + 3y = 3z’

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

-

Ldsolve (diff (y(x) ,x)+3*y(x)=3*x"2*exp(-3*x) ,y(x), singsol=all)

-

y(z) = (2° +c1) e

v/ Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 17

e N

LDSolve [y' [x]+3*y[x]==3*x"2*%Exp [-3*x] ,y[x],x,IncludeSingularSolutions -> True]J

y(z) = e (P + 1)
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5.4 problem 4
Internal problem ID [11641]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Y +4yr = 8z
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14
Ldsolve (diff (y(x) ,x)+4*x*y(x)=8*x,y(x), singsol=all) J

y(z) =2+ ¢

v Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 22

LDSolve [y' [x]+4*x*y[x]==8*x,y[x],x,IncludeSingularSolutions -> True]

y(z) = 24 e

y(z) = 2
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5.5 problem 5
Internal problem ID [11642]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

, T 1
r + ﬁ = t—2
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 12
Ldsolve (diff (x(t) ,t)+x(t)/t"2=1/t"2,x(t), singsol=all) J

z(t) =1+ ete

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 20

LDSolve [x' [t]+x[t]/t"2==1/t"2,x[t],t,IncludeSingularSolutions -> True] J

1
t

z(t) > 1+ cie
z(t) = 1
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5.6 problem 6
Internal problem ID [11643]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(u® +1) v + 4dvu = 3u

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15

Ldsolve((u‘2+1)*diff (v(u) ,u) +4*uxv(u)=3*u,v(u), singsol=all) J
3 C1
v(u)=-+ ———
(u) 4 (u2+1)°

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 38

LDSolve [(u™2+1) *v' [u] +4*u*v [u]l==3+%u,v[u] ,u,IncludeSingularSolutions -> True] J

3ut + 6u? + 4¢;
4 (u2 41)°
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5.7 problem 7
Internal problem ID [11644]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

,x+(2x+1)y=x_1
14+=z

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

‘ dsolve (x*diff (y(x) ,x)+(2*x+1)/ (x+1) *y(x)=x-1,y(x), singsol=all) J

(z) = z2 4+ 3¢c; — 3z
v = 3z (1+x)

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 28

‘ DSolve [x*y' [x]+(2*x+1) /(x+1) *y[x]==x-1,y[x] ,x,IncludeSingularSolutions -> Tru#]

2% — 3z + 3¢,

y(@) = 3z(x+1)
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5.8 problem 8
Internal problem ID [11645]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

(®+z-2)y+3y(l+2)=z—-1

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 24

Ldsolve((x“2+x—2)*diff(y(x),x)+3*(x+1)*y(x)=x—1,y(x), singsol=all) J
(=142)°
R ]
y(z) °

T (2+2) (-1+2)°

v Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 34

-

§
LDSolve [(x~2+x-2) *y' [x]+3* (x+1) *y [x]==x-1,y[x] ,x,IncludeSingularSolutions -> Tjrue]

x3 — 322 + 3z + 3¢,
323 -9z +6

y(z) —
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-

5.9 problem 9

Internal problem ID [11646]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.

2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56
Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

yr+yrt+y=1

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 16

Ldsolve(x*diff(y(x),x)+(x*y(x)+y(x)—1)=O,y(x), singsol=all)

-/

ce " +1

y(z) = .

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 19

N

DSolve [x*y' [x]+(x*y[x]+y[x]-1)==0,y[x],x,IncludeSingularSolutions -> Truel

14+ ce™™®

y(z) = —
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5.10 problem 10
Internal problem ID [11647]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, [_1st_order, ¢_with_symmetry_[F(x)*G(y),0]‘]]

y+(y2x+a:—y)y'20

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 35

Ldsolve(y(x)+(x*y(x)‘2+x—y(x))*diff (y(x),x)=0,y(x), singsol=all) J

eRootOf(c%ez—z+2m2_Z+2qe—Z+l) ¢ + 1

y(z) = .

v/ Solution by Mathematica
Time used: 0.206 (sec). Leaf size: 27

DSolve [y [x]+(x*y [x] ~2+x-y[x]) *y' [x]==0,y[x],x,IncludeSingularSolutions -> Tru#]

N

1 cle_%y(x)2

@ @ Y@

Solve |z =
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5.11 problem 11
Internal problem ID [11648]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

'+ rtan (t) = cos (t)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 10

Ldsolve (diff (r(t) ,t)+r(t)*tan(t)=cos(t) ,r(t), singsol=all) J

r(t) = (t 4 c1) cos (1)

v/ Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 12

s

LDSolve [r' [t]+r[t]*Tan[t]==Cos[t],r[t],t,IncludeSingularSolutions -> Truel

~—

r(t) = (t + c1) cos(t)
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5.12 problem 12
Internal problem ID [11649]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

cos () 7' + rsin (t) = cos (¢)*

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 19

‘dsolve(cos(t)*diff(r(t),t)+(r(t)*sin(t)—cos(t)“4)=0,r(t), singsol=all)

r(t) = (2t 4 sin (2t)4—|— 4¢y) cos (t)

v/ Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 22

LDSolve [Cos[t]*r' [t]+(r[t]*Sin[t]-Cos[t]"4)==0,r[t],t, IncludeSingularSolutionsJ -> True]

r(t) — % cos(t)(t + sin(t) cos(t) + 2¢;)
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5.13 problem 13
Internal problem ID [11650]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

—ycos (z) — (1 +sin (z))y = — cos (z)*

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 23

Ldsolve((cos(x)”2—y(x)*cos(x))-(1+sin(x))*diff(y(x),x)=0,y(x), singsol=all) J

__sin(z)cos(z) +2c; + 2
y(@) = 2 + 25sin ()

v/ Solution by Mathematica
Time used: 0.314 (sec). Leaf size: 25

‘ DSolve [(Cos [x] ~2-y [x]*Cos [x])-(1+8in[x])*y' [x]==0,y[x],x, IncludeSingularSolutJﬁons -> True]

x + sin(z) cos(x) + 2¢;
2sin(z) + 2

y(z) —
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5.14 problem 14
Internal problem ID [11651]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

ysin (2z) + (1 +sin (z)?) y' = cos (z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 21

‘ dsolve ((y(x)*sin(2*x)-cos(x))+(1+sin(x) ~2)*diff (y(x),x)=0,y(x), singsol=all)

—sin(z) — ¢

y(@) = cos (z)* — 2

v Solution by Mathematica
Time used: 0.173 (sec). Leaf size: 21

DSolve [(y[x]*Sin[2*x]-Cos [x])+(1+8in[x]~2) *y' [x]==0,y[x],x, IncludeSingularSol#tions -> True]

N\

—2sin(z) + ¢
y(z) = cos(2z) — 3
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5.15 problem 15
Internal problem ID [11652]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 11

Ldsolve(diff (y(x),x)-y(x)/x=-y(x)"2/x,y(x), singsol=all) J

v/ Solution by Mathematica
Time used: 0.238 (sec). Leaf size: 25

e

kDSolve [y' [x]-y[x]/x==-y[x]~2/x,y[x],x,IncludeSingularSolutions -> Truel

~—

y(@) = T+ e
y(x) =0
y(z) =1
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5.16 problem 16
Internal problem ID [11653]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class G‘], _rational, _Bernoulli]

vz +y+22%yr =0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 67

-

Ldsolve(x*diff(y(x),x)+y(x)=—2*x‘6*y(x)‘4,y(x), singsol=all)

~—

1
YO e ra)ts
1+iV3
y(w) = - 1
22234+ ¢1)3x
iWv3—1
y(z) =

2 (223 + cl)% x
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v/ Solution by Mathematica
Time used: 0.87 (sec). Leaf size: 79

kDSolve [x*xy' [x]+y[x]==-2*%x"6*y[x] "4,y [x] ,x,IncludeSingularSolutions -> True] J

1
x) —
u(@) V3 (223 + ¢1)
y(@) = - V1
V3 (223 + ¢1)

o) » 0T

v/ 23 (223 + ¢1)
y(z) =0
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5.17 problem 17
Internal problem ID [11654]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 94

-

Ldsolve (diff (y(x),x)+(4*y(x)-8/y(x)~3)*x=0,y(x), singsol=all) J

PN

y(z) = (2 e + cl> e 2
1

y(z) = — (2 e 4 cl> fe2
1

y(z) = —i <2 e + cl> fe %

1
y(z) = i(2 877 4 cl) t o2’
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v/ Solution by Mathematica
Time used: 1.939 (sec). Leaf size: 145

e B
kDSolve [y' [x]+(4*y[x]1-8/y[x]~3)*x==0,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) = —V/2 + e8P o
y(z) — —iv/2 + e-8et e
y(z) = iv/2 4 e-Set+der
y(.’r) V) + e—82%+4cr
y(z) = —V2
y(z) = —iv2
y(z) = V2
y(z) = V2
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5.18 problem 18
Internal problem ID [11655]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 18.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Q+t)z 1+t

/
0
T+ ot
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 46
Ldsolve(diff(x(t),t)+(t+1)/(2*t)*x(t)=(t+1)/(x(t)*t),x(t), singsol=all) J
Vietc, ¥ o8
o(t) = te 21 + 2t
Vietc, ¥ 28
o) = — te ct1+2t

v/ Solution by Mathematica
Time used: 3.335 (sec). Leaf size: 78

LDSolve [x' [t]+(t+1) / (2xt)*x [t]==(t+1) / (x[t]*t) ,x[t],t, IncludeSingularSolutionsJ -> True]

A /2t + e—t+201
Vit

V2t + e~ tt2a

Vit

z(t) = —

z(t) —
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5.19 problem 19
Internal problem ID [11656]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

vz — 2y = 2z*

With initial conditions

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 13

‘ dsolve ([x*diff (y(x) ,x)-2*y(x)=2*x"4,y(2) = 8],y(x), singsol=all)

y(z) = (z° — 2) 2°

v Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 14

DSolve [{x*y' [x]-2*y[x]==2*x"4,{y[2]==8}},y[x],x,IncludeSingularSolutions -> T#ue]

N

y(z) = ? (x2 — 2)
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5.20 problem 20
Internal problem ID [11657]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Y + 37’y = 2

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 14

dsolve([diff (y(x),x)+3*x"2xy(x)=x"2,y(0) = 2],y(x), singsol=all)

N J

5e%°

3

y(w)=%+

v Solution by Mathematica
Time used: 2.884 (sec). Leaf size: 20

‘ DSolve [{y' [x]+3*x~2xy[x]==x"2,{y[0]==2}},y[x],x,IncludeSingularSolutions -> T#ue]

3

5e™* 1
+ —_

3 3

y(z) =
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5.21 problem 21
Internal problem ID [11658]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

e (y—3(e"+1)°)+ (e +1)y =0

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 14

Ldsolve([exp(x)*(y(x)-3*(exp(x)+1)“2)+(exp(x)+1)*diff(y(x),x)=0,y(0) = 4] ,y(x)} singsol=all)

y(z) = e* +2e” + 1

v/ Solution by Mathematica
Time used: 0.104 (sec). Leaf size: 12

‘ DSolve [{Exp [x]*(y[x]-3*(Exp[x]+1) ~2)+(Exp [x]+1) *y' [x]==0,{y [0]==4}},y[x],x, In#ludeSingularSo

y(@) = (" +1)°
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5.22 problem 22
Internal problem ID [11659]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 22.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2y+1)z— (z+1)y' =0

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 11

‘ dsolve ([2*x*(y(x)+1)-(x"2+1)*diff (y(x),x)=0,y(1) = -5],y(x), singsol=all) ‘

y(zr) = —22° -3

v Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 12

LDSolve [{2*x*x (y [x]+1) - (x"2+1) *y' [x]==0,{y[1]==-5}},y[x],x, IncludeSingularSolutjions -> True]

y(z) = —22° — 3
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5.23 problem 23
Internal problem ID [11660]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 23.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

' + 7tan (t) = cos (t)?

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 15

-

Ldsolve([diff(r(t),t)+r(t)*tan(t)=cos(t)"2,r(1/4*Pi) = 1],r(t), singsol=all) J

(t) = (2sin (2) +2\/§) cos (t)

v/ Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 16

r

LDSolve [{r' [t]+xr[t]*Tan[t]==Cos[t]~2,{xr[Pi/4]==1}},r[t],t, IncludeSingularSolut}ions -> True]

r(t) — <sin(t) + ) cos(t)

1
V2
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5.24 problem 24
Internal problem ID [11661]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 24.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

—z + x’ = sin (2t)

With initial conditions

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 21

-

Ldsolve([diff(x(t),t)—x(t)=sin(2*t),x(O) = 0],x(t), singsol=all)

~—

2cos (2t)  sin (2t) N 2¢

) 5 9

z(t) =

v/ Solution by Mathematica
Time used: 0.083 (sec). Leaf size: 27

LDSolve [{x' [t]-x[t]==Sin[2*t] ,{x[0]==0}},x[t],t,IncludeSingularSolutions -> Trﬁ.\e]

z(t) — %(Zet — sin(2t) — 2 cos(2t))
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5.25 problem 25
Internal problem ID [11662]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 25.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class G‘], _rational, _Bernoulli]

Y z
— ——=0
v+ 2z 43
With initial conditions
[y(1) = 2]
v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 17
Ldsolve( [diff(y(x),x)+y(x)/(2*x)=x/y(x)"3,y(1) = 2],y(x), singsol=all) J
vVt +15
y(o) = |

v/ Solution by Mathematica
Time used: 0.277 (sec). Leaf size: 20

‘ DSolve [{y' [x]+y[x]/(2*x)==x/y[x]1"3,{y[1]1==2}},y[x],x,IncludeSingularSolutions| -> True]

(1) > vzt +15
! Vz
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5.26 problem 26
Internal problem ID [11663]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 26.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class G‘], _rationall

With initial conditions

v/ Solution by Maple
Time used: 0.203 (sec). Leaf size: 9

-

Ldsolve([x*diff(y(x),x)+y(x)=(x*y(x))‘(3/2),y(1) = 4] ,y(x), singsol=all)

-/

v/ Solution by Mathematica
Time used: 0.258 (sec). Leaf size: 24

‘ DSolve [{x*y' [x]+y[x]==(x*y[x])~(3/2),{y[1]1==4}},y[x],x, IncludeSingularSolutio#s -> True]

4
y(x) — s

4
y(z) — (z—2)%
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5.27 problem 27
Internal problem ID [11664]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 27.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

With initial conditions

v Solution by Maple
Time used: 0.328 (sec). Leaf size: 38

-

Ldsolve([diff(y(x),x)+y(x)=piecewise(0<=x and x<1,2,x>=1,0),y(0) = 0],y(x), sifxgsol=all)

0 z <0
y(z) = 2—-2e* 1<l
2el —2e™® 1<z
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v/ Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 38

-

kDSolve [{y' [x]+y[x]==Piecewise [{{2,0<=x<1},{0,x>=1}}]1,{y[0]==0}},y[x],x, Includ}eSingularSoluti

0 <0
y(x) = { 2—2°* (0<z<l
2(-14+e)e™*  True
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5.28 problem 28
Internal problem ID [11665]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 28.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

, 5 0<z<10
Y +y=
10<z
With initial conditions
[y(0) = 6]

v/ Solution by Maple
Time used: 7.219 (sec). Leaf size: 40

-

Ldsolve([diff (y(x) ,x)+y(x)=piecewise(0<=x and x<10,5,x>=10,1),y(0) = 6],y(x), %singsol=all)

6e™ " <0
y(x) = er+5 z <10
e ?+1+4e% " 10<z
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v/ Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 45

-

kDSolve [{y' [x]+y[x]==Piecewise [{{5,0<=x<10},{1,x>=10}}]1,{y[0]==6}},y [x],x, Incl}.ldeSingularSolu

6e* z<0
y() = { e ®(1+4e®+e%) z>10
5+e” True
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5.29 problem 29
Internal problem ID [11666]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 29.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

With initial conditions

v Solution by Maple
Time used: 0.359 (sec). Leaf size: 35

-

Ldsolve([diff (y(x) ,x)+y(x)=piecewise(0<=x and x<2,exp(-x),x>=2,exp(-2)),y(0) =J 1],y(x), sings

e ”* <0
yz) =4 e*(1+2) <2
2e*4+e 2 2<zx
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v/ Solution by Mathematica
Time used: 0.103 (sec). Leaf size: 40

[DSolve [{y' [x]+y[x]==Piecewise [{{Exp[-x],0<=x<2},{Exp[-2] ,x>=2}}]1,{y[0]==1}} ,y\J[x] ,X,IncludeSi
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5.30 problem 30

Internal problem ID [11667]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.

2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56
Problem number: 30.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

, 2r 0<z<?2
(z+2)y' +y=
4 2<z
With initial conditions
[y(0) = 4]

v Solution by Maple
Time used: 0.265 (sec). Leaf size: 31

-

Ldsolve([(x+2)*diff(y(x),x)+y(x)=piecewise(0<=x and x<2,2*x,x>=2,4),y(0)

= 4] ,}z(x) , singsol=z

8 z<0
22+8 <2
444 2<zx

z+2
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v/ Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 43

e B

LDSolve [{(x+2) *y' [x]+y [x]==Piecewise [{{2*x,0<=x<2},{4,x>=2}}1,{y[01==4}},y[x], fz ,IncludeSingul

8
=z *=0

y(z) = { 4<;;§> r>2

2248
s True
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5.31 problem 31
Internal problem ID [11668]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 31.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

ay +yb=ke

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

Ldsolve (axdiff (y(x) ,x)+b*y(x)=k*exp(-lambda*x) ,y(x), singsol=all) J

(—k e 4 ci(al — b)) e
y(z) = b

v/ Solution by Mathematica
Time used: 0.087 (sec). Leaf size: 44

‘ DSolve [axy' [x]+b*y [x]==k*Exp[\ [Lambda]*x],y[x],x,IncludeSingularSolutions -> True]

e e (kegC(ZH) +ci1(ad + b))

al+b

y(z) —
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5.32 problem 35 (b)
Internal problem ID [11669]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 35 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

y' +y = 2sin (z) + 5sin (2z)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 27

Ldsolve(diff (y(x) ,x)+y(x)=2%sin(x)+5*sin(2*x) ,y(x), singsol=all) J

y(z) = —cos (z) — 2cos (2z) + sin (z) + sin (2z) + c;e™

v Solution by Mathematica
Time used: 0.131 (sec). Leaf size: 30

LDSolve [y' [x]+y[x]==2%Sin[x]+5*Sin[2*x] ,y [x] ,x,IncludeSingularSolutions -> Truel

y(x) — sin(z) + sin(2x) — cos(z) — 2cos(2z) + c1e™”
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5.33 problem 37 (a)
Internal problem ID [11670]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 37 (a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [‘y=_G(x,y’) ‘]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 21

Ldsolve (cos(y(x))*diff (y(x),x)+1/x*sin(y(x))=1,y(x), singsol=all) J

—z2 4+ 201>

y(x) = — arcsin < o

v/ Solution by Mathematica
Time used: 8.67 (sec). Leaf size: 18

‘ DSolve[Cos[y[x]]*y' [x]+1/x*Sin[y[x]]==1,y[x],x,IncludeSingularSolutions -> Tr#e]

. (T
_) — J—
y(z) — arcsin (2 + - )
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5.34 problem 37 (b)
Internal problem ID [11671]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 37 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(y+1)y +z(y®+2y) ==z

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 37

Ldsolve((y(x)ﬂ)*diff (y(x) ,x)+x* (y(x) ~2+2*y (x))=x,y(x), singsol=all) J

y(z) = —1— 2+ e ¢
y(r) = -1+ V2 +e ¢

v/ Solution by Mathematica
Time used: 29.843 (sec). Leaf size: 163

LDSolve [(y[x]+1)*y"' [x]+x*(y[x] ~2+2*y[x])==x,y[x] ,x,IncludeSingularSolutions —>J True]

y(z) > —1—e* \/e”’2 (2e%® + e2e1)

(z)

(z) &> -1+ \/e’”2 (2e=* + e2a1)
y(z) = -1-V2

(z)
y(x) — V2e P Ve® — 1

(z) = —V2e " Vex® — 1
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5.35 problem 39
Internal problem ID [11672]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 39.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Riccatil

Yy —(1-2)y* =2z -1)y=—=z

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

Ldsolve(diff(y(x),x)=(1—x)*y(x)‘2+(2*x-1)*y(x)-x,y(x), singsol=all) J
_(2z-2)e" —¢
ylz) = (2x —4)e* — ¢

v/ Solution by Mathematica
Time used: 0.197 (sec). Leaf size: 28

LDSolve [y' [x]==(1-x)*y[x] "2+ (2*x-1) *y [x] -x,y[x] ,x,IncludeSingularSolutions -> jl‘rue]

T

e
14—
y(z) + e*(x —2)+ ¢

y(z) =1
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5.36 problem 40
Internal problem ID [11673]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 40.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Riccatil

y+y' —yr=1

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 53

-

Ldsolve (diff (y(x) ,x)=-y(x) "2+x*xy(x)+1,y(x), singsol=all)

-/

22

VT V2 erf <%§> T+2cr+2e 2
VT2 erf (””Tﬁ) + 2¢4

y(z) =

v Solution by Mathematica
Time used: 0.154 (sec). Leaf size: 45

LDSolve [y' [x]==-y[x] "2+x*y[x]+1,y[x],x,IncludeSingularSolutions -> Truel J

e

\/gerf (%) +c

of8,

y(z) > x +

y(z) > x
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5.37 problem 41
Internal problem ID [11674]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, section 2.3 (Linear equations). Exercises page 56

Problem number: 41.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, ‘_with_symmetry_[F(x),G(x)]‘], _Riccatil

v +8y°r —dax(dr + 1)y = —8x° —42? + 1

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 60

e

tdsolve(diff(y(x),x)=-8*x*y(x)‘2+4*x*(4*x+1)*y(x)-(8*x‘3+4*x‘2-1),y(x), singsq}=all)

§z3+2m2 8z®
ci(2z+1)es +2e3
83192 8z3
2c1e3%12%° 4 2673

y(z) =

v/ Solution by Mathematica
Time used: 0.196 (sec). Leaf size: 30

‘ DSolve [y' [x]==-8*x*y [x] ~2+4*x* (4*x+1) *y [x] - (8*%x~3+4*x"2-1) ,y[x] ,x, IncludeSing#.llarSolutions -

y(z) = i(tanh (2% +ic1) + 4z + 1)

y(z) — Indeterminate
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6.1 problem 1
Internal problem ID [11675]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Miscellaneous Review. Exercises page 60

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

62’y — (z°+ 1)y’ =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 13

Ldsolve(6*x"2*y(x)—(x‘3+1)*diff (y(x),x)=0,y(x), singsol=all) J

y(x) = (x3 + 1)2

v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 20

LDSolve [6*x~2xy [x]-(x"3+1)*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True] J

y(z) = a (2’ + 1)2
y(z) =0
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6.2 problem 2
Internal problem ID [11676]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Miscellaneous Review. Exercises page 60

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class G‘], _exact, _rationall

(32%y* —z)y' + 2’z —y =0
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v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 1127

Ldsolve((3*x‘2*y(x)‘2—x)*diff(y(x),x)+(2*x*y(x)“3—y(x))=O,y(x), singsol=all) J

y(z) =

V312 J ((3\/§ \/27c2 — deyx + 27¢; — 293) x2) s (21’22; 4923 ((3\/3 V272 — deyx + 27¢; — 293)

Wl

6((3\/3 \/270%—740135—}- 27¢c; — 2x> x2) T

y(z)

\/gx/QJ ((3\/5 \/27c2 — deyx + 27¢y — 2m) :vz) s (2x22§ 1923 <<3\/§ V272 — deyx + 27¢) — 21‘)2 a2

=

6((3\/§ \/m+ 27¢c; — 2:)3) xz) T

\/§J (z <—2x22§ + 23 ((3\/5 \/27¢2 — deyx + 27¢; — 2x)2x4) 3) V3 — 22293 + 8x<<3\/§ \/27¢

(o5 2

y(z)

2
\/§J (z (—2x22§ +23 ((3\/§ \/27¢2 — deyx + 27¢; — 2x> x4)

1
3

) V3 — 21223 +8x<<3\/§\/ﬁf—

(33

[

V3 J (—z’ <—2x22é 423 ((3\/5 V213 — deiz + 27c; — 2x>2 x4) 3) V3 — 22225 + 835((3\/3 V2

(o5

y(z)

1 2 2
\/§J (—i (—255223 493 ((3\/3 V2TE — dera + 27c, — 2x> a:4)

1
3

) V3 - 2022 + 82((3v/3 /276

(o5 v
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v/ Solution by Mathematica
Time used: 30.566 (sec). Leaf size: 356

kDSolve [(3*x~2*y [x] "2-x) *y' [x]+(2*x*y[x] ~“3-y[x])==0,y[x],x, IncludeSingularSoluj;ions -> True]

2323 + \3/§<\/§\/x8 (—4z + 27c;2) + 901304) 2/3

62/322 Q/\/g\/xg (—4z + 27¢12) + 9cy 24
iV3(V3+1) (2v3V/2 (~4z + 276%) + 1812 ) ¥ — 29/2V/3(v/3 + 3i) o°

1222 f/\/g\/xB (—4z + 27¢12) + 9cy 2
V3(~1-iv3) (2v3V/2® (~4o + 27e,%) + 18ci2t) %3 — 29293 (V3 - 3i) 2

1222 {’/ﬁ\/xS (—4z + 27¢12) + 9c 24

y(z) =

y(z) —

y(z) —
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6.3 problem 3
Internal problem ID [11677]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Miscellaneous Review. Exercises page 60

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y+z(l+z)y =1

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 14

s

Ldsolve((y(x)-1)+(x*(x+1))*diff(y(x),x)=0,y(x), singsol=all)

~—

_clx+cl—1

y(z) =

X

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 22

‘ DSolve [(y[x]-1)+(x*(x+1))*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True] ‘

—1+ca(z+1)

y(z) —
y(z) =1
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6.4 problem 4
Internal problem ID [11678]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Miscellaneous Review. Exercises page 60

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2y +y'r=—2°
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 14
[dsolve ((x"2-2*y(x) ) +(x) *diff (y(x) ,x)=0,y(x), singsol=all) J

y(z) = (= In(z) + ¢;) 2?

v Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 16

LDSolve [(x~2-2*y[x])+(x)*y' [x]==0,y[x],x,IncludeSingularSolutions -> True] J

y(z) = 2°(—log(z) + c1)

132



6.5 problem 5
Internal problem ID [11679]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Miscellaneous Review. Exercises page 60

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, [_Abel, ‘2nd type‘, ‘cl

—5y+(y+z)y =3z

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 47

s

Ldsolve((3*x-5*y(x))+(x+y(x))*diff(y(x),x)=0,y(x), singsol=all)

~—

_ bz — Bz +1+1

y(z) %er
y(z) = 6cix+ 1+ +/8cix+1
o 201

v/ Solution by Mathematica
Time used: 1.033 (sec). Leaf size: 80

LDSolve [(3*x-5*y[x])+(x+y[x])*y' [x]==0,y[x],x,IncludeSingularSolutions -> True}]

y(z) = 1(696 P/ Bz fen — ecl>

2
1 c
y(x) — 5 (Gx +e?y/—8r+ et — ecl)
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6.6 problem 6
Internal problem ID [11680]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Miscellaneous Review. Exercises page 60

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

e2wy2 + <y62w _ 2y) yl =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 58

Ldsolve((exp(2*x)*y(x)‘2)+(exp(2*x)*y(x)—2*y(x))*diff(y(x),x)=0,y(x), singsolféll)

y(z) =0

o) = LV 2D
e — 2

y(,’L‘) _ \/§ ;ieix2— 2) C1

v Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 29

-

.
DSolve [ (Exp [2*x] *y [x] ~2) + (Exp [2*x] *y [x] -2*y [x]) *y' [x]==0,y[x] ,x, IncludeSingul%ISolutions ->

N
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6.7 problem 7
Internal problem ID [11681]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Miscellaneous Review. Exercises page 60

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

8yz® + (z* + 1)y = 122°

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15

Ldsolve((8*x“3*y(x)—12*x‘3)+(1+x"4) *diff (y(x),x)=0,y(x), singsol=all) J
3 C1
T)=-+—03

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 38

LDSolve [(8*x~3*y[x]-12*x"3)+(1+x"4) *y' [x]==0,y[x] ,x,IncludeSingularSolutions —f True]

328 + 62* + 2¢;
2 (z4 4 1)°
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6.8 problem 8
Internal problem ID [11682]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Miscellaneous Review. Exercises page 60

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, _Riccatil

yr 4+ y° + 222y = —22°

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 49

Ldsolve((2*x"2+x*y(x)+y(x) ~2)+(2*x~2) *diff (y (x),x)=0,y(x), singsol=all) J
ar —/axr—2)zx
y(z) = ! )
car—1
ax+ . /cxr—2)x
y(z) = = )
car—1

v/ Solution by Mathematica
Time used: 2.203 (sec). Leaf size: 47

‘ DSolve [ (2*x~2+x*y [x]+y [x] "2) +(2*x~2) *y' [x]==0,y[x] ,x,IncludeSingularSolutions| -> True]

y(e) > (_@12::11>
y(z) = —2z
y(z) = —=x
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6.9 problem 9
Internal problem ID [11683]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Miscellaneous Review. Exercises page 60

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class G‘], _rational, [_Abel, ‘2nd type‘, ‘cl

, Aya® — 3%y _0

x3 — 2yx?

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 41

‘dsolve(diff(y(x),x)=(4*x‘3*y(x)“2—3*x“2*y(x))/(x“3-2*x“4*y(x)),y(x), singsol=#11)

T — 1z 4+ 4

y(z) = 507
T+ V% +4c;
y(z) = 5172

v/ Solution by Mathematica
Time used: 0.575 (sec). Leaf size: 78

‘ DSolve[y' [x]==(4*x"3*y[x] ~2-3*x~2*y[x])/(x"3-2*%x"4*y[x]),y[x],x, IncludeSingul%rSolutions ->

23 — 12zt + de 22

y(z) 23 + Va2 /zt + 4c 22
2z4
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6.10 problem 10
Internal problem ID [11684]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Miscellaneous Review. Exercises page 60

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

A+z)y +yz=e"

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15

‘ dsolve ((x+1)*diff (y(x) ,x)+x*y(x)=exp(-x),y(x), singsol=all) J

y(z) =e " (az+c — 1)

v/ Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 19

LDSolve [(x+1) *y' [x]+x*y [x]==Exp[-x],y[x] ,x,IncludeSingularSolutions -> True] J

y(x) = e *(=14+c(z+1))
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6.11 problem 11
Internal problem ID [11685]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Miscellaneous Review. Exercises page 60

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, [_Abel, ‘2nd type‘, ‘cl

, 2z —Ty
— -0
Y "3y s

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 47

‘dsolve(diff(y(x),x)=(2*x—7*y(x))/(3*y(x)—8*x),y(x), singsol=all)

_ —12¢cix — /—60ciz+1+1

y(z) 18c:
—1201$ +14+ vV —6001$ +1
y(z) = 18,

v/ Solution by Mathematica
Time used: 0.969 (sec). Leaf size: 80

e

kDSolve [y' [x]==(2%x-T*y[x])/(3*y[x]-8%x) ,y[x] ,x,IncludeSingularSolutions -> Trﬁ.\e]

1 c
y(x) — 15 <—12z —e7/60z + et — ecl>

1 c
y(x) — T (—1230 + 2 /60 + et — ecl>
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6.12 problem 12
Internal problem ID [11686]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Miscellaneous Review. Exercises page 60

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

22y +yr —yPr =0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 27

Ldsolve (x"2*xdiff (y(x) ,x)+x*y (x)=x*y(x)~3,y(x), singsol=all) J
1
x) = ———
y(@) cax?+1
1
T) = ——Fr———
y(z) T

v/ Solution by Mathematica
Time used: 0.242 (sec). Leaf size: 58

‘ DSolve [x~2xy' [x]+x*y [x]==x*y[x] "3,y [x],x,IncludeSingularSolutions -> True]
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6.13 problem 13
Internal problem ID [11687]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Miscellaneous Review. Exercises page 60

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(z° +1) y + 62°y = 627

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

Ldsolve((x‘3+1)*diff (y(x),x)+6%x~2%y (x)=6%x"2,y(x), singsol=all) J
28+ 223 4+ ¢
y(@) = ————5—
(3 +1)

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 29

-

.
DSolve[(x"3+1) *y' [x]+6%x~2xy[x]==6*x"2,y[x],x,IncludeSingularSolutions -> Tru#]

N\

28+ 223 4+ ¢

y(z) — (5 + 1)2

y(z) =1
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6.14 problem 14
Internal problem ID [11688]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Miscellaneous Review. Exercises page 60

Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, [_Abel, ‘2nd type‘, ‘cl

2yr — 2

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 57

‘dsolve(diff(y(x),x)=(2*x“2+y(x)“2)/(2*x*y(x)-x“2),y(x), singsol=all)

(z) = ax —+\/9c31? + deix
y 2
y(z) = ax ++/9¢31? + deix

261

v/ Solution by Mathematica
Time used: 2.748 (sec). Leaf size: 93

s

LDSolve [y' [x]==(2%x"2+y[x]~2) / (2*x*y [x] -x"2) ,y [x] ,x, IncludeSingularSolutions -# True]

y(@) = 3 (z— ooz —de))
y(@) = o (x+ Vo or— o))
y(z) = %(z -3V
y(z) = %(3\@ +a)
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6.15 problem 15
Internal problem ID [11689)

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Miscellaneous Review. Exercises page 60

Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, _Bernoulli]

y* —2zyy' = —a°

With initial conditions

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 13

dsolve ([(x"2+y(x) ~2) -2*xx*y (x)*diff (y(x),x)=0,y(1) = 2],y(x), singsol=all)

N J

y(@) = V(z+3)z

v/ Solution by Mathematica
Time used: 0.175 (sec). Leaf size: 18

‘ DSolve [{(x"2+y [x]~2) -2*x*y [x]*y' [x]==0,{y[1]==2}},y[x],x, IncludeSingularSolutﬁons -> True]

y(z) = Vrvz +3
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6.16 problem 16
Internal problem ID [11690]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Miscellaneous Review. Exercises page 60

Problem number: 16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2" + (—2* 4+ 1) yy' = -8

With initial conditions

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 45

‘ dsolve ([2*(y(x) "2+4)+(1-x"2) *y (x) *diff (y(x) ,x)=0,y(3) = 0],y(x), singsol=a11)‘

2v/3x% — 10z + 3

y(r) = — Tz
() = 2V3 10253
)= 14+

v/ Solution by Mathematica
Time used: 0.886 (sec). Leaf size: 51

‘ DSolve [{2*(y[x]~2+4) +(1-x"2) *xy [x] *y' [x]==0,{y[3]==0}},y[x],x, IncludeSingularS{olutions -> Tru

2v/3x% — 10z + 3

y(r) = — P
(x) N 24/3x22 — 10z + 3
y r+1
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6.17 problem 17
Internal problem ID [11691]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Miscellaneous Review. Exercises page 60

Problem number: 17.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _Bernoulli]

e2:1:y2 + e?xyy/ — 2:1;

With initial conditions

v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 24

‘ dsolve ([(exp(2*x)*y(x) “2-2*x)+(exp (2*x) *y (x) ) *diff (y (x) ,x)=0,y(0) = 2],y(x), if‘ingsol=all)

J

y(z) = e V2 \/e% (22 + 2)

v/ Solution by Mathematica
Time used: 0.337 (sec). Leaf size: 25

DSolve [{ (Exp [2*x] *y [x] ~2-2*x)+(Exp [2*x] ¥y [x] ) *y' [x]==0,{y[0]==2}},y[x],x, Incl#deSingularSolu

N\

y(z) — V2e " \Vx2 + 2
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6.18 problem 18
Internal problem ID [11692]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Miscellaneous Review. Exercises page 60

Problem number: 18.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rational]

2y°z + (22°y + 6y®) y = —32?

With initial conditions

v/ Solution by Maple
Time used: 0.156 (sec). Leaf size: 87

‘ dsolve ([(3*x~2+2*x*y (x) ~2) +(2*xx~ 2%y (x) +6*y (x) ~2) *diff (y(x) ,x)=0,y(1) = 2] ,y(x? , singsol=all)

1
() (1134 — 54z3 — 2° 4 6/32° + 1825 — 340223 + 35721) °
yx) =
4 2

6
Xz Xz
- T
6 (1134 — 5423 — 25 + 61/329 + 1825 — 340223 + 35721)°
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v/ Solution by Mathematica
Time used: 4.797 (sec). Leaf size: 103

tDSolve [{ (3xx~2+2xx*y [x] ~2) +(2xx~2*y [x] +6*y [x] ~2) *y' [x]==0, {y [1]==2}},y[x] ,x, IfxcludeSingularS

1
y(z) = 5 —z? 4 {’/ —x6 — 5423 + 6v/3v/z9 + 626 — 113423 + 11907 + 1134

$4

_+_
f’/ —26 — 5473 + 6v/3v/29 + 625 — 113473 + 11907 + 1134
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6.19 problem 19
Internal problem ID [11693]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Miscellaneous Review. Exercises page 60

Problem number: 19.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

dryy —y* =1

With initial conditions

[y(2) = 1]

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 15

dsolve ([4*x*xy(x)*diff (y(x) ,x)=y(x)~2+1,y(2) = 1],y(x), singsol=all)

N J

y(z) =\ V2V -1

v Solution by Mathematica
Time used: 3.741 (sec). Leaf size: 22

DSolve [{4*x*y [x]*y' [x]==y[x]~2+1,{y[2]==1}},y[x],x,IncludeSingularSolutions —# Truel

y(z) = \/V2v/z -1

N\
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6.20 problem 20
Internal problem ID [11694]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Miscellaneous Review. Exercises page 60

Problem number: 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, [_Abel, ‘2nd type‘, ‘cl

y'_mzo
—2y+2z

With initial conditions

v/ Solution by Maple
Time used: 0.203 (sec). Leaf size: 18

-

Ldsolve([diff(y(x),x)=(2*x+7*y(x))/(2*x-2*y(X)),y(1) = 2],y(x), singsol=all) }

2x+ —

)

44/16 — 15z 16
(o) = 2

v/ Solution by Mathematica
Time used: 1.383 (sec). Leaf size: 25

-

LDSolve [{y' [x]==(2*x+7*y[x])/ (2*x-2*y [x]) ,{y [1]1==2}},y[x] ,x, IncludeSingularSol}tions -> True]

2
y(e) > = (=52 4+ 2v/16 — 15z + 8)
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6.21 problem 21
Internal problem ID [11695]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Miscellaneous Review. Exercises page 60

Problem number: 21.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

With initial conditions
(V) -3

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 13

‘ dsolve ([diff (y(x),x)=(x*y(x))/(x"2+1),y(156"(1/2)) = 2],y(x), singsol=all)

241
2

y(z) =

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 18

LDSolve [{y' [x]==(x*y[x])/(x"2+1) ,{y[Sqrt [15]]1==2}},y[x],x, IncludeSingularSolutjions -> True]

2 +1
2

y(z) —
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6.22 problem 22
Internal problem ID [11696]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Miscellaneous Review. Exercises page 60

Problem number: 22.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_linear, ‘class A‘]]

, 1 0<z<?2
y+y=
0 O<z
With initial conditions
[y(0) = 0]

v Solution by Maple
Time used: 0.313 (sec). Leaf size: 36

-

Ldsolve([diff(y(x),x)+y(x)=piecewise(0<=x and x<2,1,x>0,0),y(0) = 0],y(x), sin#sol=all)

0 <0
y(z) = l—e™® <2
e T _e® 2<¢g
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v/ Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 39

[DSolve [{y' [x]+y[x]==Piecewise[{{1,0<=x<2},{0,x>2}}],{y[0]1==0}},y[x],x, Include%ingularSolutio

0 z<0
y(z) = | l—e® 0<z<2
e *(—1+€?)  True
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6.23 problem 23

Internal problem ID [11697]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.

2004.

Section: Chapter 2, Miscellaneous Review. Exercises page 60
Problem number: 23.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

, 2r 0<z<2
(z+2)y' +y=
4 2<z
With initial conditions
[y(0) = 4]

v Solution by Maple
Time used: 0.063 (sec). Leaf size: 31

-

Ldsolve([(x+2)*diff(y(x),x)+y(x)=piecewise(0<=x and x<=2,2*x,x>2,4),y(0)

= 4] ,}z(x) , singsol=z

8 z<0
22+8 <2
444 2<zx

z+2
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v/ Solution by Mathematica
Time used: 0.248 (sec). Leaf size: 43

e B

LDSolve [{(x+2) *y' [x]+y [x]==Piecewise [{{2*x,0<=x<=2},{4,x>2}}1,{y[01==4}},y[x], fz ,IncludeSingul

8
=z *=0

y(z) = { 4<;;§> r>2

2248
s True
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6.24 problem 24
Internal problem ID [11698]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Miscellaneous Review. Exercises page 60

Problem number: 24.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class A‘], _rational, _Bernoulli]

oy +yz— L =0
T

With initial conditions

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 16

-

Ldsolve([x"Z*diff(y(x),x)+x*y(x)=y(x)"3/x,y(1) = 1],y(x), singsol=all)

-/

2z

Vo) = o

v Solution by Mathematica
Time used: 0.355 (sec). Leaf size: 21

LDSolve [{x~2*y' [x]+x*y [x]==y [x] "3/x,{y[1]==1}},y[x] ,x, IncludeSingularSolutionsJ -> True]
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7.1 problem 1
Internal problem ID [11699]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Section 2.4. Special integrating factors and transformations. Exercises
page 67

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, ‘2nd type‘, ‘class B‘]]

Syz +4y* + (2yz +2°) y' = -1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 59

Ldsolve((S*x*y(x)+4*y(x) ~2+1)+(x"2+2%xxy (x) ) *diff (y(x),x)=0,y(x), singsol=all)J

—z3 — /25 — 11 — 4c;

y(x) = 577
(z) = —3 + /28 — 21 — 4c;
v = 222

v/ Solution by Mathematica
Time used: 0.558 (sec). Leaf size: 84

LDSolve [(B*x*y [x]+4xy [x] ~2+1) +(x"2+2xx*xy [x] ) *y ' [x]==0,y[x] ,x, IncludeSingularSojl.utions -> True

(z) = _:v5 + V23T — 2° + deyx
y 2zt

z V13T — 25 + doix
2 + 2zt
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7.2 problem 2
Internal problem ID [11700]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Section 2.4. Special integrating factors and transformations. Exercises
page 67

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, ‘_with_symmetry_[F(x),G(x)]‘]]

tan (y) + (z — z’tan (y)) y' = —2z

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 134

Ldsolve((2*x+tan(y(x)))+(x—x”2*tan(y(x)))*diff(y(x),x)=0,y(x), singsol=all) J

y($) = arctan (_\/m$ —Cc —Cr+ \/m>

(z2+ 1)z ’ (z2+ 1)z
(z) = arcta Vet =+ 22z —c¢ —az — /2t — 3 + 22
z) = arctan
Y (x2+1)z ’ (x2+1)z
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v/ Solution by Mathematica
Time used: 38.283 (sec). Leaf size: 177

-

N
kDSolve [(2#x+Tan[y[x]])+(x-x"2*Tan[y [x]]) *y' [x]==0,y[x],x, IncludeSingularSolutjions -> True]

(z) — — arccos az’+ Vot t ot - ota?
Y zt + 22

c1r? + V28 + 2t — cl2z2)

zt + 12
Vb + 21 — ¢1222 — 122
y(x) — — arccos YR
=4+
Vb + 2% — 1222 — c12?
Tt + 22

y(x) — arccos (—

y(x) — arccos <
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7.3 problem 3
Internal problem ID [11701]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Section 2.4. Special integrating factors and transformations. Exercises
page 67

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, [_Abel, ‘2nd type‘, ‘class B‘]]

l+z)y*+y+ Q2yz+1)y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 56

-

Ldsolve((y(x)‘2*(x+1)+y(x))+(2*x*y(x)+1)*diff(y(x),X)=0,Y(X), singsol=all)

~—

1+ y/e* (—daz+ev)e®

y(@) = 5
y(@) = —y/e* (—401;;— e?) e — 1

v/ Solution by Mathematica
Time used: 2.638 (sec). Leaf size: 69

LDSolve [(y[x]~2* (x+1) +y [x] ) +(2*xx*xy [x] +1) *y ' [x]==0,y[x] ,x, IncludeSingularSolutiﬂons -> True]

1+\/m

\/67
- —
y(z) 5
—1 + \/@
2x
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7.4 problem 4
Internal problem ID [11702]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Section 2.4. Special integrating factors and transformations. Exercises
page 67

Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

20’z +y+ (2° —2)y' =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 301

Ldsolve((2*x*y(x) ~2+y (x) ) +(2%y (x) “3-x) *diff (y(x) ,x)=0,y(x), singsol=all) J

2
3

122 — 12¢; + (—108z + 12/1225 + 362%¢; + (36 + 81) 2% + 126}
y(z) = 1
6 (—108x +12,/1225 + 362%¢; + (362 + 81) 22 + 12c=;>) ’

y(z) =
2
(32 + ) (—108z +12/126° + 3627c; + (3665 + 81) a2 + 126 ) " + (2 + 1) (i3 — 1)
- 1
<—108x +121/1225 + 362%¢, + (36 + 81) 22 + 12c§>) ’
2
iv/3—1) (—108z+12, /1226 +362%cs + (36c2+81) 2 +12c3 ) ° .
y(x)_( ) v B (3651 ) + (2% + 1) (1 +4V/3)
- 1

(—108x +121/1225 + 36a%c; + (36 + 81) 22 + 12c§) ’
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v/ Solution by Mathematica
Time used: 6.163 (sec). Leaf size: 316

kDSolve [(2xx*xy [x] ~2+y [x])+(2*y [x] "3-x) *y ' [x]==0,y[x],x, IncludeSingularSolutionJE -> True]

22/3 (—2730 + /72922 + 108 (22 — ¢1) 3) 23— 6v/2(z® — ¢1)

y(z) =

6{’/—2733 + /72922 + 108 (22 — ¢;) 3
(1-14v3) (22 — 1)
22/3 €/—27x + /72922 + 108 (22 — ¢;) 3
(14 iv/3) €/—27z + /72922 4 108 (22 — ¢;) 3
6v/2
(14iv3) (22 — 1)
22/3 f/—2793 + /72922 + 108 (22 — ¢;) 3
(-1+41iv3) f/—27w + /72922 4 108 (22 — ¢;) 3
+ 3
6v/2

y(z) —

y(z) =

y(z) =0
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7.5 problem 5
Internal problem ID [11703]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Section 2.4. Special integrating factors and transformations. Exercises
page 67

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class G‘], _rational, [_Abel, ‘2nd type‘, ‘cl

4y°z + 6y + (52z’y +8z)y' =0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 23

Ldsolve((4*x*y(x) ~2+6xy (x) )+ (5*x 2%y (x) +8%x) *diff (y(x) ,x)=0,y(x), singsol=a11)J

RootOf (—In(z) + 1 +In(_Z+2) +4In(_2))

y(z) =

v/ Solution by Mathematica
Time used: 1.767 (sec). Leaf size: 156

‘ DSolve [ (4*x*y [x] "2+6xy [x] ) +(5*x~2xy [x] +8*x) *y' [x]==0,y[x],x, IncludeSingularSoiutions -> True

[ 241% e

y(x) — Root | —#1° — # + 6—4&, 1
x

[ 241 e ]

y(x) — Root | —#1° — #T + 2—4&:, 2

[ 241 e ]

y(z) — Root | —#1° — Laiad + 6—4&, 3
x

[ 241 e ]

y(x) — Root | —#1° — Ll + 6—4&:,4
x

[ 241 e ]

y(x) — Root | —#1° — 21 + 6;—4&, 5
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7.6 problem 6
Internal problem ID [11704]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Section 2.4. Special integrating factors and transformations. Exercises
page 67

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class G‘], _rational, [_Abel, ‘2nd type‘, ‘cl

8y°r” — 2y* + (5y’z® — 8y’z) y' =0

v/ Solution by Maple
Time used: 0.703 (sec). Leaf size: 34

{dsolve((8*x‘2*y(x)“3—2*y(x)‘4)+(5*x‘3*y(x)‘2-8*x*y(x)“3)*diff(y(x),x)=0,y(x), singsol=all)

y(z) =0
y(z) = RootOf (x6_248 —z8 70— 01)18 z?
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e

v/ Solution by Mathematica

Time used: 3.924 (sec). Leaf size: 411

lDSolve [(8*x~2*y [x] ~3-2*y [x] ~4) + (6xx~ 3%y [x] "2-8*x*y [x] "3) *y' [x]==0,y[x],x, IncljideSingularSolu

y(z) =0

y(x) — Root | —#1° + 3#172% — 3#1%2* + #1°25 +
y(x) — Root | —#1° + 3#172% — 3#1%2* + #1°25 +
y(x) — Root | —#1° + 3#172% — 3#1%2* + #1°25 +
y(x) — Root | —#1° + 3#172% — 3#1%2* + #1°25 +
y(x) — Root | —#1% + 3#172% — 3#1%2* + #1°25 +
y(x) — Root | —#1° + 3#172% — 3#152* + #1%25 +

y(x) — Root | —#1° + 3#172% — 34152* + #1%25 +

y(x) — Root | —#1° + 3#172% — 3#1°2* + #1%25 +

y(z) =0
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7.7 problem 7
Internal problem ID [11705]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Section 2.4. Special integrating factors and transformations. Exercises
page 67

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class C‘], _exact, _rational, [_Abel, ‘2nd tj

2y+ 2z +y+1)y' = -5z —1

v Solution by Maple
Time used: 0.562 (sec). Leaf size: 32

Ldsolve ((5xx+2*y (x) +1) +(2*x+y (x) +1) *diff (y(x) ,x)=0,y(x), singsol=all) J

—\/ —14+2)°3E+1+(-2c—-1)¢

4]

v Solution by Mathematica
Time used: 0.134 (sec). Leaf size: 53

LDSolve [(5*x+2*y [x]+1)+(2*x+y [x] +1) *y' [x]==0,y[x] ,x,IncludeSingularSolutions —f True]

yz) = —/—22+ 22 +14¢ -2z —1
yx) = /-2 4+2c4+14+¢ -2z -1
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7.8 problem 8
Internal problem ID [11706]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Section 2.4. Special integrating factors and transformations. Exercises
page 67

Problem number: 8.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class C‘], _rational, [_Abel, ‘2nd type‘, ‘cl

—y—(6z—2y—3)y =-3z—-1

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 23

Ldsolve ((Bkx-y (x)+1) - (6*x-2*y (x)-3) *diff (y(x) ,x)=0,y(x), singsol=all) J

L b t -2 5x—4—5c1
y(z) = — amerW(2 e )+3x—2

v Solution by Mathematica
Time used: 3.097 (sec). Leaf size: 35

LDSolve [(3*x-y [x]+1)-(6*x-2*y[x]-3) *y' [x]==0,y[x],x,IncludeSingularSolutions -f True]

1
y(z) — —iW(—e‘r’”“'_l“'Cl) + 3z —2
y(x) — 3z — 2
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7.9 problem 9
Internal problem ID [11707]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Section 2.4. Special integrating factors and transformations. Exercises
page 67

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class C‘], _rational, [_Abel, ‘2nd type‘, ‘cl

—2y+2z+y—1)y' =—x+3

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 31

Ldsolve((x—2*y(x)-3)+(2*x+y(x)—1)*diff (y(x),x)=0,y(x), singsol=all) J

y(z) = —1 — tan (RootOf (—4_Z + In (sec (_Z)Z) +2In(-1+x)+2¢)) (-1+x)

v/ Solution by Mathematica
Time used: 0.061 (sec). Leaf size: 66

‘ DSolve [ (x-2*y [x] -3)+(2*x+y [x] -1) *y' [x]==0,y[x],x,IncludeSingularSolutions -> True]

Solve {32 arctan ( M)

y(z)+2z -1
22 + y(x)? + 2y(z) — 2z + 2
5(z —1)?

+ 8log ( ) + 16log(z — 1) + 5¢1 = 0,y(z)
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7.10 problem 10

Internal problem ID [11708]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.

2004.

Section: Chapter 2, Section 2.4. Special integrating factors and transformations. Exercises

page 67

Problem number: 10.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class C‘], _rational, [_Abel, ‘2nd type‘,

—4y — (x+ 5y +3)y = —10x — 12

v Solution by Maple

Time used: 0.859 (sec). Leaf size: 129

Ldsolve((10*x—4*y(x)+12)—(x+5*y(x)+3)*diff(y(x),x)=0,y(x), singsol=all)

y(z)

‘cl

(—3z — 4) RootOf (—1 + (243c;12° + 1620z%c; + 4320c12% + 5760c1 3% + 3840c;z + 1024¢;) _Z%° + (14

—2xr—3

v/ Solution by Mathematica

Time used: 60.443 (sec). Leaf size: 3061

‘ DSolve [ (10*x-4*y [x]+12) - (x+5*xy [x] +3) *y' [x]==0,y[x] ,x,IncludeSingularSolutions| -> True]

Too large to display
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7.11 problem 11
Internal problem ID [11709]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Section 2.4. Special integrating factors and transformations. Exercises
page 67

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class C‘], _exact, _rational, [_Abel, ‘2nd tj

dy+ (dz+2y+2)y = -6z —1

With initial conditions

v/ Solution by Maple
Time used: 0.297 (sec). Leaf size: 23

-

Ldsolve([(6*x+4*y(x)+1)+(4*x+2*y(x)+2)*diff(y(x),x)=0,y(1/2) = 3],y(x), singso}[=a11)

VAz? + 12z + 93

ylx) = -2z -1+ 5

v Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 28

LDSolve [{ (6*x+4*y [x] +1) +(4xx+2xy [x]+2) *xy ' [x]==0,{y[1/2]==3}},y[x],x,IncludeSingularSolutions

1
y(x) — 5(\/4x2+12m+93—4m—2>
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7.12 problem 12
Internal problem ID [11710]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Section 2.4. Special integrating factors and transformations. Exercises
page 67

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class C‘], _rational, [_Abel, ‘2nd type‘, ‘cl

—-y+(@+y+2)y =-3x+6

With initial conditions

[y(2) = —2]

v Solution by Maple
Time used: 9.453 (sec). Leaf size: 120

‘dsolve([(3*x—y(x)—6)+(x+y(x)+2)*diff(y(x),x)=0,y(2) = -2],y(x), singsol=all) ‘

y(z) = —3 — /3 tan (RootOf <—3\/§ In (3) + 6v/3 In (2)
—3v3In (sec (2°(-1+ x)z) +7+ 6_Z>) (—1+x)

v Solution by Mathematica
Time used: 0.141 (sec). Leaf size: 90

e B

LDSolve [{(Bxx-y [x]-6) +(x+y [x]+2) *y ' [x]==0,{y[2]==-2}},y[x],x, IncludeSingularSojlutions -> True

arctan (M) ) )
V3(y(z)+az+2) 1 3z* + y(x)* + 6y(z) — 62 + 12
1 log(2) = =1
Solve 3 + log(2) 5 108 < @— 1)

+log(z — 1) + 1i8 (\/§7r + 18log(2) — 910g(4)> ,y(x)
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7.13 problem 13
Internal problem ID [11711]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Section 2.4. Special integrating factors and transformations. Exercises
page 67

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class C‘], _rational, [_Abel, ‘2nd type‘, ‘cl

3y+ Az +6y+1)y =—-22—1

With initial conditions

v/ Solution by Maple
Time used: 0.156 (sec). Leaf size: 20

|dsolve ([(2#x+3+y (x)+1)+(4*x+6%y (x)+1)*diff (y(x),x)=0,y(-2) = 2],y(x), singsol=all)

4,z
9 s LambertW <2e§:3>
3 2

y(z) = %

v/ Solution by Mathematica
Time used: 4.146 (sec). Leaf size: 30

-

.
DSolve [{(2*x+3*y [x]+1) +(4*x+6*y [x]+1) *y' [x]==0,{y[-2]==2}},y[x],x, IncludeSing#larSolutions -

y(z) — é(3W(§eZB+4> — 4z + 2)

N\
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7.14 problem 14
Internal problem ID [11712]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 2, Section 2.4. Special integrating factors and transformations. Exercises
page 67

Problem number: 14.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class C‘], _rational, [_Abel, ‘2nd type‘, ‘cl

Jy+(z+y+1)y =—-4x -1

With initial conditions

v/ Solution by Maple
Time used: 0.265 (sec). Leaf size: 39

Ldsolve([(4*x+3*y(x)+1)+(x+y(x)+1)*diff(y(x),x)=0,y(3) = -4],y(x), singsol=a11})

(2) = —2x LambertW (—(z — 2) e™!) + LambertW (—(z — 2)e™!) — z + 2
= LambertW (— (z — 2)e™1)

v/ Solution by Mathematica
Time used: 65.902 (sec). Leaf size: 197

‘ DSolve [{(4*x+3*y [x]+1)+(x+y [x]+1) *y' [x]==0,{y[-2]==2}},y[x],x, IncludeSingular$olutions -> T1

3(-2)%/3(y(z)+20-1) 3(-2)/3(z—2) 32 (y@)+20-1) |
(=2)*? (‘2”5 1°g< J@) o1 ) +(2z —1)log (_W) + 10%( V@) o] ) +

9(y(z) + 2z — 1)

Solve
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8.1 problem 1 (a)
Internal problem ID [11713]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.1. Basic theory of linear differential equations. Exercises page
113

Problem number: 1 (a).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y' + 5y +6y=¢€"

With initial conditions

[y(0) = 5,%'(0) = 7]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 20

-

Ldsolve([diff(y(x),x$2)+5*diff(y(x),x)+6*y(x)=exp(x),y(0) = 5, D(y)(0) = 7],y(}:), singsol=all

_(e* 4+ 260e” — 201) e~

y(z) 13

v/ Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 26

-

.
DSolve[{y'' [x]+5*y' [x]+6*y[x]==Exp[x],{y[0]==5,y' [0]1==7}},y[x],x, IncludeSingu#arSolut ions ->

N

1
y(z) = ﬁe_?’” (260e” + e** — 201)
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8.2 problem 1 (b)
Internal problem ID [11714]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.1. Basic theory of linear differential equations. Exercises page
113

Problem number: 1 (b).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y' + 5y +6y=¢€"

With initial conditions

[y(0) = 5,%'(1) = 7]

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 55

{dsolve([diff(y(x),x$2)+5*diff(y(x),x)+6*y(x)=exp(x),y(0) =5, D(y)(1) = 7],y(}:), singsol=all

(—e*% + 84637 + et + 2%+ — 84€® + 118! — 3e¥ — 177) e
24e— 36

y(z) =

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 68

LDSolve [{y'' [x]1+b*y' [x]+6*y[x]==Exp[x],{y[0]==5,y' [1]==7}},y[x],x, IncludeSingujl.arSolut ions ->

e 3% (—177e® — 3e® — 84e™3 + ™ 4 2e* 1 4 118e + 84€3 — )
12(2¢ — 3)

y(z) —
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8.3 problem 2
Internal problem ID [11715]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.1. Basic theory of linear differential equations. Exercises page
113

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y"—i—y’x—i—a:zy:O

With initial conditions

[y(1) = 0,4'(1) = 0]

v/ Solution by Maple
Time used: 0.641 (sec). Leaf size: 5

Ldsolve( [diff (y(x),x$2)+x*diff (y(x),x)+x"2*y(x)=0,y(1) = 0, D(y) (1) = 0],y(x) ,J singsol=all)

y(z) =0

v Solution by Mathematica
Time used: 0.101 (sec). Leaf size: 6

LDSolve {y'' [x]+x*y' [x]+x"2*y[x]==0,{y[1]==0,y"' [1]1==0}},y[x],x, IncludeSingularjéolutions -> Tr

y(z) =0
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8.4 problem 4 (a)
Internal problem ID [11716]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.1. Basic theory of linear differential equations. Exercises page
113

Problem number: 4 (a).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' =4y +3y=0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 15

dsolve(diff (y(x) ,x$2)-4*diff (y(x),x)+3*y(x)=0,y(x), singsol=all)

N J

y(z) = c16” + 6™

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 20

-

LDSolve [y'' [x]-4*y' [x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

~—

y(z) = € (26 + 1)
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8.5 problem 8
Internal problem ID [11717]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.1. Basic theory of linear differential equations. Exercises page
113

Problem number: 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' =2 +y=0

With initial conditions

[y(0) = 1,4'(0) = 4]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 12

-

Ldsolve([diff(y(x),x$2)-2*diff(y(x),x)+y(x)=0,y(0) =1, D(y)(0) = 4],y(x), sinj#sol=all)

y(x) =e*(3z+ 1)

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 14

LDSolve [{y'' [x]-2*y' [x]+y[x]==0,{y[0]==1,y' [0]==4}},y[x],x, IncludeSingularSoluTions -> True]

y(x) = e*(3x + 1)
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8.6 problem 9
Internal problem ID [11718]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.1. Basic theory of linear differential equations. Exercises page
113

Problem number: 9.

ODE order: 2.

ODE degree: 1.

(4

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

2y — 2z +2y =0

With initial conditions

[y(1) = 3,4'(1) = 2]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 13

Ldsolve([x’?*diff(y(x),x$2)-2*x*diff(y(x),x)+2*y(x)=0,y(1) = 3, D(y (1) = 2] ,y}x), singsol=al

y(z) = —2* + 42

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 11

-

.
DSolve [{x~2xy'"' [x]-2*x*y' [x]+2*y[x]==0,{y[1]==3,y' [1]==2}},y[x],x, IncludeSing#larSolutions -

N\

y(e) = —((z - 4)2)
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8.7 problem 10
Internal problem ID [11719]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.1. Basic theory of linear differential equations. Exercises page
113

Problem number: 10.

ODE order: 2.

ODE degree: 1.

(4

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

22y +y'z —4y=0

With initial conditions

[y(2) = 3,y/(2) = —1]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

Ldsolve([x’?*diff(y(x),x$2)+x*diff(y(x),x)-4*y(x)=0,y(2) = 3, D(y(2) = -1] ,y(#{), singsol=all

(z) = xz* + 32
Y\ = 42

v Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 17

‘ DSolve [{x~2xy'' [x]+x*y' [x]-4xy[x]==0,{y[2]==3,y' [2]==-1}},y[x],x, IncludeSingu#arSolut ions ->

x* + 32

y(r) — 12
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8.8 problem 11
Internal problem ID [11720]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.1. Basic theory of linear differential equations. Exercises page
113

Problem number: 11.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' =5y +4y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15

dsolve(diff (y(x) ,x$2)-5*diff (y(x) ,x)+4*y(x)=0,y(x), singsol=all)

N J

y(z) = c16™ + co€”

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 20

-

LDSolve [y'' [x]-5*y' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

~—

y(z) = €*(c26® + 1)
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8.9 problem 12
Internal problem ID [11721]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.1. Basic theory of linear differential equations. Exercises page
113

Problem number: 12.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

y"' —6y" +5y +12y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 23

dsolve(diff (y(x) ,x$3)-6*diff (y(x) ,x$2)+5*diff (y(x),x)+12*y(x)=0,y(x), singsol%all)

N

y(x) = c1e™ + cpe™ + c3e*®

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 29

-

N
LDSolve [y''' [x]-6*y'' [x]+5xy' [x]+12*y[x]==0,y[x],x,IncludeSingularSolutions —>J True]

y(z) = e " (e*(c3e” + ¢2) + ¢1)
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8.10 problem 13
Internal problem ID [11722]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.1. Basic theory of linear differential equations. Exercises page
113

Problem number: 13.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

3333/” _ 4$2y” + 8yll‘ _ 8y =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 16

e hY

dsolve(x‘3*diff(y(x),x$3)—4*x‘2*diff(y(x),x$2)+8*x*diff(y(x),x)—8*y(x)=0,y(x)L singsol=all)

N\ J

y(z) = z(c12’ + c37 + ¢2)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 20

‘DSolve [x~3*y' "' [x]-4*x~2%y"' "' [x]+8*x*y' [x]-8*y[x]==0,y[x] ,x,IncludeSingularSol#tions -> Truel

y(z) = z(c38’ + cox + 1)
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9.1
9.2
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differential equations. Exercises page 124

problem 1
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problem 4
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problem 6
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problem 9
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9.1 problem 1
Internal problem ID [11723]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.1. Basic theory of linear differential equations. Exercises page
124

Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

22y — 4z +4y =0

Given that one solution of the ode is

l
8

n

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 13

‘ dsolve ([x~2*diff (y(x) ,x$2) -4*x*diff (y(x) ,x)+4*y(x)=0,x],singsol=all)

y(x) = m(clx3 + )

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 16

‘ DSolve [x~2xy' ' [x]-4*x*y' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> Truej]

y(x) — $(02x3 +c1)
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9.2 problem 2
Internal problem ID [11724]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.1. Basic theory of linear differential equations. Exercises page
124

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(1+2)y" —3(1+x)y +3y=0

Given that one solution of the ode is

n=1+z

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 17

-

Ldsolve ([(x+1)"2+diff (y(x),x$2)-3* (x+1) *diff (y(x) ,x)+3*y(x)=0,x+1], singsol=a11}

y(z) = (1+2) (a + (1 +2)%)

v Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 20

DSolve [(x+1)~2%y"'"' [x]-3*(x+1)*y' [x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N\ J

y(x) = ez + 1> +cy(z + 1)
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9.3 problem 3
Internal problem ID [11725]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.1. Basic theory of linear differential equations. Exercises page
124

Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(22 —1)y" -2z +2y=0

Given that one solution of the ode is

Nh=x
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14
Ldsolve( [(x"2-1) *diff (y(x) ,x$2) -2*x*diff (y(x),x)+2*y(x)=0,x],singsol=all) J

y(z) = 2 + 1 + ¢

v/ Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 39

‘ DSolve [(x72-1)*y'"' [x]-2*x*y' [x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> jl'rue]

22 — 1(ci(z — 1)? + cox)

188



9.4 problem 4
Internal problem ID [11726]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.1. Basic theory of linear differential equations. Exercises page
124

Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(?—z+1)y — (& +2)y +y(l+2)=0

Given that one solution of the ode is

I
8

Y1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15

Ldsolve ([(x"2-x+1)*diff (y(x),x$2) - (x"2+x) *diff (y(x) ,x)+(x+1)*y(x)=0,x], singsolj=a11)

y(z) = a1z + c2e” (=1 + )

v Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 19

LDSolve [(x"2-x+1)*y' ' [x]-(x"2+x) *y' [x]+(x+1)*y [x]==0,y[x],x, IncludeSingularSolﬁ.ltions -> True]

y(z) = a1z + ce(x — 1)
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9.5 problem 5
Internal problem ID [11727]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.1. Basic theory of linear differential equations. Exercises page
124

Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2z+1)y" —4(1+2)y +4y=0

Given that one solution of the ode is

2x

|
@

n

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15

‘ dsolve ([(2*x+1)*diff (y(x) ,x$2)-4* (x+1)*diff (y(x) ,x)+4*y(x)=0,exp(2*x)], singso?.=all)

y(z) = e® + iz + ¢

v/ Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 23

LDSolve [(2*x+1) *y' ' [x] -4* (x+1) *y' [x]+4*y[x]==0,y[x],x, IncludeSingularSolutionsJ -> True]

y(x) = c1e** T — cy(z + 1)

190



9.6 problem 6
Internal problem ID [11728]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.1. Basic theory of linear differential equations. Exercises page
124

Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(2 =2y — (P +22° —22) ¢ + (22 + 22— 2) y = 0

Given that one solution of the ode is

I
8

1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

Ldsolve ([(x"3-x"2)*diff (y(x),x$2) - (x"3+2%x"2-2*xx) *diff (y (x) ,x) +(2%x"2+2%x-2) *y}x) =0,x"2] ,sing

y(z) = z(co€” + 1)

v Solution by Mathematica
Time used: 0.101 (sec). Leaf size: 36

LDSolve [(x"3-x"2)*y' ' [x]-(x"3+2*x"2-2*x) *y ' [x]+(2%x~2+2*x-2) *y [x]==0,y [x] ,x, In¢ ludeSingularSc
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9.7 problem 8
Internal problem ID [11729]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.1. Basic theory of linear differential equations. Exercises page
124

Problem number: 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y' — 3y + 2y = 42?

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

e hY

dsolve(diff (y(x) ,x$2)-3*diff (y(x),x)+2*y(x)=4*x"2,y(x), singsol=all)

N\ J

y(x) = e*c; + ce” + 222 + 6+ 7

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 29

-

N
LDSolve [y'' [x]-3*y' [x]+2*y[x]==4*x"2,y[x] ,x,IncludeSingularSolutions -> Truel J

y(x) = 22 + 62 + c1€” + cpe® + 7
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9.8 problem 9
Internal problem ID [11730]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.1. Basic theory of linear differential equations. Exercises page
124

Problem number: 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y' =5y +6y=2—12z+6¢€"

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 25

dsolve(diff (y(x) ,x$2)-5*diff (y(x) ,x)+6%y(x)=2-12*x+6*exp(x),y(x), singsol=a11?

N J

4
y(x) = c2e* + c1*® +3e” — 2z — 3

v/ Solution by Mathematica
Time used: 0.15 (sec). Leaf size: 33

e

LDSolve [y'' [x]-5*y' [x]+6*y[x]==2-12*%x+6%Exp [x],y[x],x, IncludeSingularSolutionsJ -> Truel

4
y(x) = =2z + 3e” + c1*® + cpe®® — 3

193



10 Chapter 4, Section 4.2. The homogeneous

linear equation with constant coefficients.

Exercises page 135

10.1 problem 1

10.2 problem 2

10.3 problem 3

10.4 problem 4

10.5 problem 5

10.6 problem 6

10.7 problem 7

10.8 problem 8

10.9 problem 9

10.10problem 10
10.11problem 11
10.12problem 12
10.13problem 13
10.14problem 14
10.15problem 15
10.16 problem 16
10.17problem 17
10.18problem 18
10.19problem 19
10.20problem 20
10.21problem 21
10.22problem 22
10.23problem 23
10.24problem 24
10.25problem 25
10.26 problem 26
10.27problem 27
10.28 problem 28
10.29problem 29
10.30problem 30
10.31problem 31
10.32problem 32
10.33problem 33
10.34problem 34
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10.35problem 35
10.36problem 36
10.37problem 37
10.38problem 38
10.39problem 39
10.40problem 40
10.41problem 41
10.42problem 42
10.43problem 45
10.44problem 46
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10.1 problem 1
Internal problem ID [11731]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' =5y +6y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 17

dsolve(diff (y(x) ,x$2)-5*diff (y(x),x)+6*y(x)=0,y(x), singsol=all)

N J

y(z) = e*c1 + cpe™

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 20

-

LDSolve [y'' [x]-5*y' [x]+6%y[x]==0,y[x],x,IncludeSingularSolutions -> True]

~—

y(z) — e**(coe” + 1)
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10.2 problem 2
Internal problem ID [11732]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' -2y —3y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 17

dsolve(diff (y(x) ,x$2)-2*diff (y(x),x)-3*y(x)=0,y(x), singsol=all)

N J

y(z) = cre™® + cpe™®

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 22

-

LDSolve [y'' [x]-2*y' [x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

~—

y(z) = e *(c2e™ + 1)
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10.3 problem 3
Internal problem ID [11733]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

4" — 12y’ + 5y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 17

dsolve(4*diff (y(x),x$2)-12xdiff (y(x),x)+5*y(x)=0,y(x), singsol=all)

N J

y(z) = cre> + e s

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 24

e hY

DSolve[4*y'' [x]-12*y' [x]+5*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

N\ J

y(z) — e/ (c26® + 1)
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10.4 problem 4
Internal problem ID [11734]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

3y’ — 14y’ — 5y =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 17

dsolve(3*diff (y(x),x$2)-14*diff (y(x),x)-5*y(x)=0,y(x), singsol=all)

N J

w8

y(x) = c16°” + cpe”

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 24

-

LDSolve [3*y' ' [x]-14*y' [x]-5*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

y(z) = c1e7%3 4 cpe”
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10.5 problem 5
Internal problem ID [11735]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 5.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

y”I_3y”_yl+3y:O

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 21

dsolve(diff (y(x),x$3)-3*diff (y(x),x$2)-diff (y(x),x)+3*y(x)=0,y(x), singsol=a1#)

N

y(z) = c1e™" + cze” + 3™

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 28

-

N
LDSolve [y''' [x]-3*y'' [x]-y' [x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> Trj.\e]

y(z) = cre”® + cae® + c3e™®
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10.6 problem 6
Internal problem ID [11736]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 6.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

y"' —6y" +5y +12y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 23

dsolve(diff (y(x) ,x$3)-6*diff (y(x) ,x$2)+5*diff (y(x),x)+12*y(x)=0,y(x), singsol%all)

N

y(x) = c1e™ + cpe™ + c3e*®

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 29

-

N
LDSolve [y''' [x]-6*y'' [x]+5xy' [x]+12*y[x]==0,y[x],x,IncludeSingularSolutions —>J True]

y(z) = e " (e*(c3e” + ¢2) + ¢1)
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10.7 problem 7
Internal problem ID [11737]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y" — 8y + 16y =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 14

dsolve(diff (y(x) ,x$2)-8*diff (y(x) ,x)+16*y(x)=0,y(x), singsol=all)

N J

y(z) = e**(cox + 1)

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 18

-

LDSolve [y'' [x]-8*y' [x]+16%y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

~—

y(x) — 64“”(0233 +¢1)
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10.8 problem 8

Internal problem ID [11738]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.

2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.

Exercises page 135
Problem number: 8.
ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

4" +4y +y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

dsolve(4*diff (y(x),x$2)+4*diff (y(x),x)+y(x)=0,y(x), singsol=all)

N

y(x) =e 2(cox + 1)

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 20

-

LDSolve [4xy' ' [x]+4x*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True]

-

y(z) — e %/2 (cox + 1)
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10.9 problem 9
Internal problem ID [11739)

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' — 4y’ +13y =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 22

dsolve(diff (y(x) ,x$2)-4*diff (y(x),x)+13*y(x)=0,y(x), singsol=all)

N J

y(x) = e**(c; sin (3z) + ¢y cos (3x))

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 26

-

LDSolve [y'' [x]-4*y' [x]+13*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

~—

y(x) — € (cy cos(3z) + ¢; sin(3z))
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10.10 problem 10
Internal problem ID [11740]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' +6y +25y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

dsolve(diff (y(x) ,x$2)+6*diff (y(x) ,x)+25*y(x)=0,y(x), singsol=all)

N J

y(z) = e7**(c; sin (4x) + ¢, cos (4x))

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 26

-

LDSolve [y'' [x]+6%y' [x]+25%y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

~—

y(z) — e >%(cy cos(4x) + ¢ sin(4z))
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10.11 problem 11
Internal problem ID [11741]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 11.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' +9y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 17

dsolve(diff (y(x) ,x$2)+9*y(x)=0,y(x), singsol=all)

N J

y(x) = ¢y 8in (3z) + ¢ cos (3x)

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 20

‘ DSolvel[y'' [x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) — ¢;1 cos(3z) + ¢ sin(3z)
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10.12 problem 12
Internal problem ID [11742]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 12.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

44" +y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 17

dsolve(4xdiff (y(x),x$2)+y(x)=0,y(x), singsol=all)

N J

y(x) = ¢p sin (g) + ¢y cos (g)

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 24

LDSolve [4xy' ' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

y(x) — ¢; cos (g) + c28in (g)
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10.13 problem 13
Internal problem ID [11743]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 13.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

ylll _ 5yll + 7yl _ 3y — O

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 19

dsolve(diff (y(x),x$3)-5*diff (y(x),x$2)+T+diff (y(x),x)-3+y(x)=0,y(x), singsol=all)

N

y(z) = 16> + e%(c3z + ¢3)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 24

e N

LDSolve [y''' [x]-5*y'' [x]+7*y' [x]-3*y[x]==0,y[x],x,IncludeSingularSolutions -> jl'rue]

y(z) = €*(cox + c3* + 1)
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10.14 problem 14
Internal problem ID [11744]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 14.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

4ylll + 4yl/ _ 7yl + 2y — O

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 21

dsolve (4*diff (y(x) ,x$3)+4*diff (y(x),x$2)-7*diff (y(x),x)+2*y(x)=0,y(x), singso#=all)

N

y(z) = ((c3z + ¢) e7 + c;l) e 2

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 93

DSolve[4xy''' [x]+4xy' ' [x]+7*y' [x]+2*y[x]==0,y[x],x,IncludeSingularSolutions —# Truel

N\

y(z) — c1exp (tRoot[4#1° + 441% + T#1 + 2&, 1])
+ coexp (TRoot [4#1° + 441% + T#1 + 2&,2])
+ c3 exp (zRoot [4#1° + 441% + T#1 + 2&, 3])
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10.15 problem 15
Internal problem ID [11745]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 15.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

y" — 6y’ +12y — 8y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 19

dsolve(diff (y(x) ,x$3)-6*diff (y(x) ,x$2)+12*diff (y(x) ,x)-8*y(x)=0,y(x), singsol%all)

N

y(z) = €™ (c38” + oz + 1)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 23

‘ DSolvel[y''' [x]-6*y'' [x]+12*y' [x]-8*y[x]==0,y[x],x,IncludeSingularSolutions —>‘ True]

y(x) = e*(x(c3z + ¢3) + 1)
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10.16 problem 16
Internal problem ID [11746]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 16.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

y" +4y" + 5y +6y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 37

dsolve(diff (y(x) ,x$3)+4*diff (y(x) ,x$2)+5*xdiff (y(x),x)+6*y(x)=0,y(x), singsol=#11)

y(z) = c167% 4 cye"2 sin (ﬁ) + c3e—% coS (@)

N

2 2

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 56

LDSolve [y''' [x]+4*y' ' [x]+6*xy' [x]+6*y[x]==0,y[x],x,IncludeSingularSolutions -> jl'rue]

y(z) = e (0265‘”/2 cos (@) + ¢1€*/?sin (@) + 03>
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10.17 problem 17
Internal problem ID [11747]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 17.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

n

yv' =y +y —y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 17

dsolve(diff (y(x) ,x$3)-diff (y(x) ,x$2)+diff (y(x),x)-y(x)=0,y(x), singsol=all)

N J

y(x) = c1€” + sin (z) ¢y + c3 cos ()

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22

‘ DSolvely'''[x]-y'' [x]+y' [x]-y[x]==0,y[x],x,IncludeSingularSolutions -> Truel ‘

y(x) — c3€” + ¢1 cos(z) + co sin(x)
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10.18 problem 18
Internal problem ID [11748]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 18.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing x]]

yllll + Syll + 16y — 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

dsolve(diff (y(x),x$4)+8*diff (y(x),x$2)+16%y(x)=0,y(x), singsol=all)

N J

y(x) = (cax + ¢2) cos (2z) + sin (2z) (c3z + ¢1)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30

‘DSolve [y''' ' [x]+8xy' ' [x]+16*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel ‘

y(x) = (cox + ¢1) cos(2x) + (cax + c3) sin(2x)
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10.19 problem 19
Internal problem ID [11749]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 19.

ODE order: 5.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing x]]

y(5) _ 2y//// + y/// =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 22

Ldsolve (diff (y(x),x$5)-2*diff (y(x) ,x$4)+diff (y(x),x$3)=0,y(x), singsol=all) J

y() = (c57 4+ cq) e” + 03302 + o+ ¢

v/ Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 30

‘DSolve [y''' ' [x]-2%y' ' ' [x]+y' "' [x]==0,y[x] ,x,IncludeSingularSolutions -> Tru#]

y(xz) > e (ca(zr — 3) +c1) + z(c5z + ¢q) + 3
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10.20 problem 20
Internal problem ID [11750]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 20.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing x]]

yllll _ ylll _ 3yll + yl + 2y — O

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 25

dsolve(diff(y(x),x$4)—diff(y(x),x$3)—3*diff(y(x),x$2)+diff(y(x),x)+2*y(x)=0,ykx), singsol=al

N J

y(x) = (caw + c3) €% + c1€” + cpe*”

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 33

-

N
LDSolve [y'' "' [x]-y' "' [x]-3*xy' ' [x]+y' [x]+2*y[x]==0,y[x] ,x,IncludeSingularSolutijons -> True]

y(z) = e " (coz + ¥ (ca€” + ¢3) + 1)
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10.21 problem 21
Internal problem ID [11751]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 21.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing x]]

yllll _ 3ylll _ 2yll + 2yl + 12y — 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 33

dsolve(diff(y(x),x$4)—3*diff(y(x),x$3)—2*diff(y(x),x$2)+2*diff(y(x),x)+12*y(x?=0,y(x), sings

N J

y(z) = e*c1 + c2*® + cze“sin (z) + cse” " cos ()

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 37

e N
LDSolve [y'' "' [x]-3xy' "' [x]-2xy' ' [x]+2*y' [x]+12*y[x]==0,y[x] ,x,IncludeSingularSjalutions -> Tru

y(z) — e " (% (cae” + ¢3) + c2 cos(x) + c1 sin(z))
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10.22 problem 22
Internal problem ID [11752]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 22.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing x]]

yllll + 6yl/l + 15yll + 20yl + 12y — 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 39

dsolve(diff(y(x),x$4)+6*diff(y(x),x$3)+15*diff(y(x),x$2)+20*diff(y(x),x)+12*ykx)=0,y(x), sin

N J

y(x) = c4e™" cos (wﬁ) + cze” " sin (90\/5) +e % (caz + 1)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 46

DSolvely''''[x]+6*y'"'' [x]+156*y"' ' [x]+20*y' [x]+12*y[x]==0,y[x] ,x,IncludeSingula#Solutions -> T

N\

y(z) = e <c4z + cy€” cos (ﬁz) + c1€% sin <\/§x> + C3>
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10.23 problem 23
Internal problem ID [11753]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 23.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing x]]

yllll+y — 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 61

dsolve(diff (y(x),x$4)+y(x)=0,y(x), singsol=all)

N J

2y s\ . [ zV2 ey oy /2
y(x)=(—016 2 —Co€ 2 )sm 5 +<C3e 2+ cye 2 )cos 5

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 65

LDSolve [y''''[x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

o) > (e te)on (5 ) + (e ) in ()
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10.24 problem 24
Internal problem ID [11754]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 24.

ODE order: 5.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _quadrature]]

y(5) =0
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 27
Ldsolve(diff (y(x),x$5)=0,y(x), singsol=all) J
() = 1 zic; + 1c 3+ 1c 2+ e+

y\r) = oq % 1T 2 5C8 4 5
v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 27
DSolvely'''''[x]==0,y[x],x,IncludeSingularSolutions -> True]

N J

y(z) = z(z(z(csz +ca) +c3) +¢2) +
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10.25 problem 25
Internal problem ID [11755]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 25.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

yl/_yl_12y:O

With initial conditions

[y(0) = 3,%'(0) = 5]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 15

{dsolve([diff(y(x),x$2)-diff(y(x),x)-12*y(x)=0,y(0) = 3, D(y (0) = 5],y(x), si\ gsol=all)

y(z) = (26" +1)e™™

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 18

LDSolve [{y''[x]-y' [x]-12*y[x]==0,{y[0]==3,y' [0]==5}},y[x],x, IncludeSingularSolPtions -> True]

y(x) — 737 4 2e**
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10.26 problem 26
Internal problem ID [11756]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 26.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' + 7y +10y =0

With initial conditions

[y(0) = —4,4/(0) = 2]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 17

e B

Ldsolve([diff(y(x),x$2)+7*diff(y(x),x)+10*y(x)=0,y(0) = -4, D(y)(0) = 2],y(x),Jsingsol=a11)

y(z) =2 — 6™

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 20

DSolve[{y'' [x]+7*y' [x]+10*y[x]==0,{y[0]==-4,y' [0]==2}},y[x],x, IncludeSingular$olutions -> Tr

N\ J

y(z) = e (2 — 663””)
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10.27 problem 27
Internal problem ID [11757]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 27.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' —6y +8y=0

With initial conditions

[y(0) = 1,%'(0) = 6]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 17

{dsolve([diff(y(x),x$2)-6*diff(y(x),x)+8*y(x)=0,y(0) =1, D(y(0) = 6],y(x), s}ingsol=a11)

y(z) = 2e' — e**

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 20

DSolve[{y'' [x]-6*y' [x]+8*y[x]==0,{y[0]==1,y' [0]==6}},y[x],x, IncludeSingularSo#.utions -> True

N\

y(z) — ¥ (2e* — 1)
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10.28 problem 28
Internal problem ID [11758]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 28.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

3" +4y —4y=0

With initial conditions

[¥(0) = 2,9/(0) = —4]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 10

-

Ldsolve([B*diff(y(x),x$2)+4*diff(y(x),x)-4*y(x)=0,y(0) = 2, D(y)(0) = -4],y(x)} singsol=all)

y(@) =27

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 12

DSolve [{3*y'' [x]+4xy' [x]-4*y[x]==0,{y[0]==2,y' [0]==-4}},y[x],x, IncludeSingula#Solutions -> T

N\

y(z) = 2>
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10.29 problem 29
Internal problem ID [11759]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 29.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' +6y +9y =0

With initial conditions

[¥(0) = 2,9/(0) = —3]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 14

-

Ldsolve([diff(y(x),x$2)+6*diff(y(x),x)+9*y(x)=0,y(0) = 2, D(y (0) = -3],y(x), }ingsol=a11)

y(z) = e (32 + 2)

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 16

DSolve [{y'' [x]+6*y' [x]+9*y[x]==0,{y[0]==2,y"' [0]==-3}},y[x],x, IncludeSingularS#lutions -> Tru

N\

y(x) = e (3z + 2)
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10.30 problem 30
Internal problem ID [11760]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 30.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

4" —12¢' + 9y =0

With initial conditions

[y(0) = 4,4'(0) = 9]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 14

{dsolve([4*diff(y(x),x$2)-12*diff(y(x),x)+9*y(x)=0,y(0) = 4, D(y)(0) = 9],y(x)} singsol=all)

y(z) =% (3z +4)

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 18

LDSolve [{4xy' ' [x]-12*y' [x]+9%y[x]==0,{y[0]==4,y' [0]==9}},y[x],x,IncludeSingularSolutions -> T

y(z) — €*/%(3z + 4)

225



10.31 problem 31
Internal problem ID [11761]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 31.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' +4y +4y=0

With initial conditions

[y(0) = 3,%'(0) = 7]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

{dsolve([diff(y(x),x$2)+4*diff(y(x),x)+4*y(x)=0,y(0) =3, D(yp @ =71,y&x), s}ingsol=a11)

y(z) = e 2 (3 + 13z)

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 16

DSolve[{y'' [x]+4x*y' [x]+4*y[x]==0,{y[0]==3,y"' [0]==72}},y[x],x, IncludeSingularSo#.utions -> True

N\

y(z) = e **(13z + 3)
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10.32 problem 32
Internal problem ID [11762]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 32.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

9" —6y +y=0

With initial conditions

[¥(0) = 3,9/(0) = —1]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 14

-

Ldsolve([g*diff(y(x),x$2)-6*diff(y(x),x)+y(x)=0,y(0) = 3, D(y (0) = -1],y(x), }ingsol=a11)

w8

y(z) = e3(—2z + 3)

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 18

‘ DSolve [{9*y'' [x]-6*y' [x]+y[x]==0,{y[0]==3,y"' [0]==-1}},y[x],x, IncludeSingularS{olutions -> Tru

y(z) = e”/3(3 — 2z)
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10.33 problem 33
Internal problem ID [11763]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 33.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' —4y +29y =0

With initial conditions

[y(0) = 0,%'(0) = 5]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 13

[dsolve([diff(y(x),x$2)-4*diff(y(x),x)+29*y(x)=0,y(0) = 0, D(y)(0) = 5],y(x), }ingsol=a11)

y(x) = e* sin (5z)

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 15

DSolve[{y'' [x]-4*y' [x]+29*y[x]==0,{y[0]==0,y"' [0]==5}},y[x],x, IncludeSingularS{olutions -> Tru

N\

y(x) — € sin(5x)
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10.34 problem 34
Internal problem ID [11764]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 34.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y" +6y +58y =0

With initial conditions

[y(0) = —1,4'(0) = 5]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 23

e B

Ldsolve([diff(y(x),x$2)+6*diff(y(x),x)+58*y(x)=0,y(0) = -1, D(y) (0) = 51,y(x) J singsol=all)

e 3%(2sin (7x) — 7 cos (Tz))

y(z) =

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 27

e hY

DSolve[{y'' [x]+6*y' [x]+58*y[x]==0,{y[0]==-1,y' [0]==5}},y[x],x, IncludeSingular$olutions -> Tr

N J

y(x) — %6_396(2 sin(7x) — 7 cos(7z))
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10.35 problem 35
Internal problem ID [11765]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 35.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y' +6y +13y =0

With initial conditions

[¥(0) = 3,9/(0) = —1]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 22

e B

Ldsolve( [diff (y(x),x$2)+6*diff (y(x),x)+13*y(x)=0,y(0) = 3, D(y)(0) = -1],y(x) ,J singsol=all)

y(x) = e 3*(4sin (2z) + 3 cos (27))

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 24

DSolve[{y'' [x]+6+*y' [x]+13*y[x]==0,{y[0]==3,y"' [0]==-1}},y[x],x, IncludeSingular$olutions -> Tr

N\ J

y(x) — e **(4sin(2z) + 3 cos(2z))
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10.36 problem 36
Internal problem ID [11766]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 36.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

y'+2y +5y=0

With initial conditions

[y(0) = 2,%(0) = 6]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 21

-

Ldsolve([diff(y(x),x$2)+2*diff(y(x),x)+5*y(x)=0,y(0) = 2, D(y(0) = 6],y(x), s}ingsol=a11)

y(z) = 2e7%(2sin (2x) + cos (2z))

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 23

-

N
LDSolve [{y'' [x]+2*y"' [x]+b*y[x]==0,{y[0]==2,y' [0]==6}},y[x],x, IncludeSingularSojlutions -> True

y(z) — 2e7*(2sin(2z) + cos(2z))
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10.37 problem 37
Internal problem ID [11767]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 37.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

9" + 6y +5y=0

With initial conditions

[y(0) = 6,%'(0) = 0]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 21

e B

Ldsolve([g*diff(y(x),x$2)+6*diff(y(x),x)+5*y(x)=0,y(0) = 6, D(y)(0) = 0],y(x) ,J singsol=all)

y(z) =3e73 <sin <2§x) + 2cos (?))

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 29

‘ DSolve [{9*y'' [x]+6*y' [x]+b*xy[x]==0,{y[0]==6,y' [0]==0}},y[x],x, IncludeSingular$olutions -> Tr

y(z) — 3e72/3 (sin (%) + 2cos (%x))
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10.38 problem 38
Internal problem ID [11768]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 38.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _missing x]]

4 + 43 + 3Ty =0

With initial conditions

[¥(0) = 2,9/(0) = —4]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 22

-

Ldsolve([4*diff(y(x),x$2)+4*diff(y(x),x)+37*y(x)=0,y(0) = 2, D(y)(0) = -4],y(x}, singsol=all)

y(x) = e 2 (—sin (3z) + 2 cos (3z))

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 26

‘ DSolve [{4xy'' [x]+4xy' [x]+37*y[x]==0,{y[0]==2,y' [0]==-4}},y[x],x, IncludeSingul%rSolutions ->

y(z) — e *%(2 cos(3x) — sin(3z))
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10.39 problem 39
Internal problem ID [11769]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 39.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

y" — 6y’ +11y —6y =0

With initial conditions

[y(0) = 0,3'(0) = 0,4"(0) = 2]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 17

-

Ldsolve([diff(y(x),x$3)-6*diff(y(x),x$2)+11*diff(y(x),x)-6*y(x)=0,y(0) =0, D(}) (0) = 0, (D@C

y(x) — ez _ 26223 +e3m

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 16

DSolve[{y'''[x]-6*y"'' [x]+11*y' [x]-6*y[x]==0,{y[0]==0,y"'[0]==0,y"'"'[0]==2}},y [}q] »X,IncludeSing

N\ J

y(z) = e*(e” — 1)°
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10.40 problem 40
Internal problem ID [11770]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 40.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

ylll _ 2yll + 4yl _ 8y — O

With initial conditions

[y(0) = 2,%'(0) = 0,4"(0) = 0]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 19

-

Ldsolve([diff(y(x),x$3)-2*diff(y(x),x$2)+4*diff(y(x),x)-8*y(x)=0,y(0) = 2, D(y} (0) = 0, (D@@2

y(z) = e** — sin (2z) + cos (2z)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 21

DSolve[{y'''[x]-2*y'' [x]+4*y' [x]-8*y[x]==0,{y[0]==2,y"' [0]==0,y'' [0]==0}},y[x] Lx, IncludeSingu

N J

y(z) = €** — sin(2x) + cos(2z)
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10.41 problem 41
Internal problem ID [11771]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 41.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

ylll _ 3yll + 4y — O

With initial conditions

[¥(0) = 1,4/(0) = —8,y"(0) = —4]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 22

[dsolve([diff(y(X),X$3)-3*diff(y(X),X$2)+4*y(x)=0,y(0) =1, D(y» () = -8, (D@@%)(y)(O) = -4],

_ (6z—23)e*  32e7"
y(z) = 9 R

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 27

-

DSolve[{y''"' [x]-3*y"'' [x]+4*y[x]==0,{y[0]==1,y"' [0]==-8,y"'' [0]==-4}},y[x],x, Incil.udeSingularSol

N

y(z) = %e_”” (e°*(6z — 23) + 32)
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10.42 problem 42
Internal problem ID [11772]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 42.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing x]]

ylll _ 5yll + 9yl _ 5y — 0

With initial conditions

[y(0) = 0,3'(0) = 1,4"(0) = 6]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 23

-

Ldsolve([diff(y(x),x$3)-5*diff(y(x),x$2)+9*diff(y(x),x)-5*y(x)=0,y(0) =0, D(y} (0) =1, (DE@2

y(x) = ® + (2sin (z) — cos ()) €**

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25

DSolve[{y''' [x]-5*y'' [x]+9*y' [x]-6*y[x]==0,{y[0]==0,y"' [0]==1,y"'' [0]==6}},y[x] Lx, IncludeSingu

N\ J

y(z) = e*(2e” sin(z) — €” cos(z) + 1)
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10.43 problem 45
Internal problem ID [11773]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 45.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing x]]

yllll+2ylll+6yll+2yl+5y:0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

dsolve(diff(y(x),x$4)+2*diff(y(x),x$3)+6*diff(y(x),x$2)+2*diff(y(x),x)+5*y(x)+0,y(x), singsc

N

y(z) = (2c5 cos () sin (z) + 2¢4 cos (x)? — c1) € + ¢y sin () + ¢ cos (z)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 40

LDSolve [y'' ' [x]+2%y"' "' [x]+6*y' ' [x]+2*y"' [x]+5*xy [x]==0,y[x] ,x,IncludeSingularSojLutions -> True

y(x) = c3cos(z) + e %(ca cos(2x) + c4€” sin(x) + ¢4 sin(2x))

238



10.44 problem 46
Internal problem ID [11774]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.2. The homogeneous linear equation with constant coefficients.
Exercises page 135

Problem number: 46.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing x]]

yl/ll + 3ylll + yll + 13yl + 30y — O

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

dsolve(diff(y(x),x$4)+3*diff(y(x),x$3)+diff(y(x),x$2)+13*diff(y(x),x)+30*y(x)+0,y(x), singsc

N

y(z) = (0334” sin (2z) + c4e*® cos (2z) + cpe” + Cl) e 3

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 43

‘DSolve [y''' ' [x]1+3*y' "' [x]+y' ' [x]+13*y' [x]+30*y[x]==0,y[x] ,x,IncludeSingularSoiutions -> True

y(z) = c2€” cos(2z) + %% (cae” + c16* sin(2z) + c3)
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11.1 problem 1
Internal problem ID [11775]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y// _ 3y/ 4 8y — 4.772

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 40

e hY

dsolve(diff (y(x) ,x$2)-3*diff (y(x),x)+8*y(x)=4*x"2,y(x), singsol=all)

N\ J

30 <\/2_3x> 3¢ <\/ﬁx> 2 3z 1

y(w)ze?sin 9 cy +ez2 cos 2 (;1-|-E_|_§_|_a

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 63

-

N
LDSolve [y'' [x]-3*y' [x]+8*y[x]==4*x"2,y[x] ,x,IncludeSingularSolutions -> Truel J

2 2 2 1
y(z) — % + 3% + 23/ cos <\/§x> + ¢1€°*/?sin (fo) + el
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11.2 problem 2
Internal problem ID [11776]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' — 2y — 8y =4e* — 21

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 30

-

dsolve(diff (y(x),x$2)-2*diff (y(x),x)-8*y(x)=4*exp (2*x)-21*exp(-3*x),y(x), sinésol=a11)

N\

_ (2c0™ — €% + 2c16" — 6) e
y(z) = 5

v/ Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 38

-

LDSolve [y'' [x]-2*y' [x]-8*y[x]==4*Exp [2*x]-21*Exp [-3*x] ,y[x],x, IncludeSingularSjalutions -> Tru

1
y(z) — —56_3“ (€% +6) + cre™™ + cpe™
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11.3 problem 3
Internal problem ID [11777]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 2y + 5y = 6sin (2z) + 7 cos (2x)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

Ldsolve(diff(y(x),x$2)+2*diff(y(x),x)+5*y(x)=6*sin(2*x)+7*cos(2*x),y(x), singsol=all)

y(x) = (cos (2z) ¢1 + ¢y sin (2x)) e™® — cos (2x) + 2 sin (2z)

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 38

‘ DSolve[y'' [x]+2xy' [x]+5*y[x]==6*Sin[2*x]+7*Cos[2*x],y[x],x, IncludeSingularSol#.ltions -> True]

y(z) = e ((—e” + c2) cos(2z) + (2€” + ¢1) sin(2z))
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11.4 problem 4
Internal problem ID [11778]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 2y + 2y = 10sin (4z)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 33

Ldsolve (diff (y(x),x$2)+2*diff (y(x) ,x)+2*y(x)=10*sin(4*x),y(x), singsol=all) J

in (4 4 4
y(z) =e “sin(z) c; + e “cos(x) ¢ — 7s11i§ z) _ Coi?f z)

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 42

LDSolve [y'' [x]+2xy' [x]+2*y[x]==10%Sin[4*x],y[x],x,IncludeSingularSolutions -> jl'rue]

4
y(z) = —1—73 sin(4z) — B cos(4x) + coe~* cos(z) + c1e” 7 sin(x)
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11.5 problem 5
Internal problem ID [11779]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 2y + 4y = cos (4x)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 41

Ldsolve (diff (y(x) ,x$2)+2+diff (y(x) ,x)+4*y(x)=cos(4*x) ,y(x), singsol=all) J

in (4 3 cos (4
y(@) = e sin (\/§x) c2 + € 7 cos (\/530) a1+ s1n2(6 z) _ COSQ( z)

v/ Solution by Mathematica
Time used: 1.15 (sec). Leaf size: 54

LDSolve [y'' [x]+2xy' [x]+4*y[x]==Cos[4*x],y[x],x,IncludeSingularSolutions -> Truel]

1 . 3 -z —T 3
y(x) — % sin(4zx) — 5 cos(4z) + coe™” cos <\/§x> + c1e”"sin <\/§x>
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11.6 problem 6
Internal problem ID [11780]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y' — 3y — 4y = 16z — 12

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 27

-

.
dsolve(diff (y(x),x$2)-3*diff (y(x),x)-4*y(x)=16*x-12%exp(2*x),y(x), singsol=a1#)

N\

y(x) = cpe* +cre™ +2e** — 4z +3

v/ Solution by Mathematica
Time used: 0.136 (sec). Leaf size: 33

-

N
LDSolve [y'' [x]-3*y' [x]-4*y[x]==16%x-12%Exp[2*x] ,y[x],x, IncludeSingularSolutionjs -> True]

y(x) = —4z + 2 + cre™® + e + 3
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11.7 problem 7
Internal problem ID [11781]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" 4+ 6y + 5y =2e"+10e>

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 29

e hY

dsolve(diff (y(x) ,x$2)+6*diff (y(x) ,x)+5*y(x)=2%exp(x)+10%exp (5*x) ,y(x), singso#=all)

N\ J

(z) = (e0% 4 €57 + 616" + 6cy) €77
Y 6

v/ Solution by Mathematica
Time used: 0.089 (sec). Leaf size: 36

-

LDSolve [y'' [x]+6*y' [x]+5*y [x]==2%Exp [x]+10*Exp [6*x],y[x],x, IncludeSingularSoluJL.ions -> True]

1
y(x) — ge“ (64”” + 1) + e 4 e
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11.8 problem 8
Internal problem ID [11782]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' +2y +10y = 5xe >

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 37

-

.
dsolve(diff (y(x) ,x$2)+2*diff (y(x) ,x)+10*y (x)=5*x*exp(-2*x) ,y(x), singsol=all)

N\

10¢; cos (3x) 4 10c¢y sin (3z)) e™® 5x + 1) e 2®
y(x):( 1 cos ( )102 (3z)) +( 10)

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 41

e N

LDSolve [y'' [x]+2*xy' [x]+10*y [x]==5*x*Exp [-2*x],y[x],x,IncludeSingularSolutions j—> True]

1
y(x) — E6_2w(5.’£ + 10cqe” cos(3x) + 10c1€” sin(3z) + 1)
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11.9 problem 9
Internal problem ID [11783]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 9.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

y/// + 43/” + y/ _ 6y — —18.’82 + 1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

-

dsolve(diff (y(x) ,x$3)+4*diff (y(x) ,x$2)+diff (y(x) ,x)-6*y(x)=-18*x"2+1,y(x), si%gsol=a11)

N\

y(z) = e ((32° + £+ 4) €% + c16™ + 36" + )

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 35

‘DSolve [y'"'' [x]+4*y' ' [x]+y' [x]-6%y[x]==-18*x"2+1,y[x] ,x,IncludeSingularSolutio#s -> Truel

y(x) = 322 + 2+ c1e7 + e + cze” + 4
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11.10 problem 10
Internal problem ID [11784]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 10.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

y/// + 2y// _ 3y/ _ 10y — 8.’13 e—2z

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 32

-

.
dsolve(diff(y(x),x$3)+2*diff(y(x),x$2)—3*diff(y(x),x)—10*y(x)=8*x*exp(—2*x),ykx), singsol=al

N\ J

2 + 2¢ysin (z) — 4z — 1) =2
() = (2¢q cos () + 2¢3 Sl;l (x) —4z—1)e Lo

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 40

-

LDsolve [y''' [x]+2*y' ' [x]-3*y' [x]-10*y [x]==8*x*Exp[-2*x],y[x],x, IncludeSingulaerolutions -> Tr

1
y(z) = 56_23” (—4z + 2c3e* + 2¢; cos(z) + 2¢1 sin(z) — 1)
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11.11 problem 11
Internal problem ID [11785]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 11.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

y" +y" + 3y — by = 5sin (2z) + 102 + 3z + 7

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 49

e N
Ldsolve(diff(y(x),x$3)+diff(y(x),x$2)+3*diff(y(x),x)—5*y(x)=5*sin(2*x)+10*x‘2f?*x+7,y(x), sin

1 & — in (2 2 2
y(x) = (L7ese 179) sin (22) + cze™% cos (2z) — 22° + c1e” — 3z + 2005 (22)

—4
17

v/ Solution by Mathematica
Time used: 0.419 (sec). Leaf size: 55

‘ DSolvely''' [x]+y'' [x]+3*y"' [x]-5*y[x]==5%Sin[2*x]+10%x~2+3*x+7,y[x],x, IncludeS#ngularSolution

2
y(z) = —22% — 37 + cze” + (1—7 + cze_“”) cos(2z) + (—1% + cle_’”> sin(2z) — 4
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11.12 problem 12
Internal problem ID [11786]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 12.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

4" — 49" — 5y + 3y = 32> — 8x

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 39

e hY

dsolve(4*diff(y(x),x$3)—4*diff(y(x),x$2)—5*diff(y(x),x)+3*y(x)=3*x‘3—8*x,y(x)L singsol=all)

N\ J

y(z) = (CQe%w t e + (z° + bz® + 22z + 42) €” + cl> e ”

v Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 46

-

.
DSolve [4xy''' [x]-4xy'' [x]-5*y' [x]+3*y[x]==3*x"3-8+*x,y[x] ,x,IncludeSingularSol#tions -> Truel

N

y(z) = 2° + 522 4 220 4 c1€%/? 4 237/ 4 ¢3¢ + 42
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11.13 problem 13
Internal problem ID [11787]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 13.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' +1y —6y=10e** —18e* — 6z — 11

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

e hY

dsolve(diff(y(x),x$2)+diff(y(x),x)—6*y(x)=10*exp(2*x)—18*exp(3*x)—6*x—11,y(x)L singsol=all)

N\ J

2
y(z) = e_3z<<2x +c — 5) e+ (z4+2)e* +cy — 366z>

v/ Solution by Mathematica
Time used: 0.299 (sec). Leaf size: 38

>

N
LDSolve [y'' [x]+y' [x]-6%y[x]==10%Exp [2*x] -18*Exp [3*x] -6*x-11,y[x],x, IncludeSingj.\larSolutions -

2
y(z) = T — 3€> + 17 + e** (2x =+ cz> +2
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11.14 problem 14
Internal problem ID [11788]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 14.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' +y —2y =6 +3e” —4a”

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 39

-

.
dsolve(diff (y(x) ,x$2)+diff (y(x) ,x)-2*y(x)=6%exp (-2*x)+3*exp(x)-4*x"2,y(x), si#gsol=a11)

N\

1 2
y(z) = e_2”((2x2 +2z+3)e® + (cz +x— 5) e — 21 +c; — 5)
v/ Solution by Mathematica
Time used: 0.163 (sec). Leaf size: 54

>

N
LDSolve [y'' [x]+y' [x]-2*y[x]==6*%Exp [-2*x] +3*Exp [x]-4*x~2,y[x] ,x, IncludeSingular?olutions -> Tr

1
y(z) = ge_zx (e**(62° + 62 +9) — 6z + €**(3x — 14 3c2) — 2+ 3c1)
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11.15 problem 15
Internal problem ID [11789]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 15.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

y" =3y +4y =4¢e" —18e7"

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 33

-

Ldsolve (diff (y(x),x$3)-3*diff (y(x),x$2)+4*y(x)=4*exp(x)-18*exp(-x),y(x), singé\ 1=all)

(—6x +3c; —4)e™®

3 + (c3x + c3) €** + 2¢€”

y(z) =

v/ Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 44

-

.
DSolvely'''[x]-3*y'' [x]+4*y[x]==4*Exp[x]-18*Exp[-x],y[x],x, IncludeSingularSol#tions -> Truel

N\

1
y(z) — ge_””(—&c + 6€** + 3e**(c3z + c2) — 4+ 3c1)
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11.16 problem 16
Internal problem ID [11790]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 16.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

y/// _ 2y// _ y/+2y — ge2x _ 8e3x

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 32

-

dsolve(diff(y(x),x$3)—2*diff(y(x),x$2)—diff(y(x),x)+2*y(x)=9*exp(2*x)—8*exp(3%x),y(x), sings

N\

y(x) = (37 +c3 — 4) e + c1e” + cpe ¥ — e

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 44

( N

LDSolve [y''' [x]-2*y'' [x]-y' [x]+2*y[x]==9*Exp [2*#x]-8*Exp [3*x] ,y[x] ,x,IncludeSingularSolutions

1
y(z) = —€* +cre” + (2—2 + 02) e +e**(3z — 4+ c3)
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11.17 problem 17
Internal problem ID [11791]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 17.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

y" +y' = 2x% + 4sin ()

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 30

-

Ldsolve (diff (y(x) ,x$3)+diff (y(x) ,x)=2%x"2+4*sin(x) ,y(x), singsol=all)

~—

3

y(z) = (—2 — ¢) cos (x) + (—2x + ¢1) sin (z) + 2% —4z 4¢3

v/ Solution by Mathematica
Time used: 0.233 (sec). Leaf size: 35

LDSolve [y''' [x]+y"' [x]==2*x"2+4*Sin[x],y[x],x,IncludeSingularSolutions -> True]J

23
y(z) — % — 4z — (24 ¢2) cos(x) + (—2z + ¢1) sin(z) + c3
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11.18 problem 18
Internal problem ID [11792]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 18.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

y//// _ 3y/// + 23/” =3e %+ 6e2x — 6

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 41

e hY

dsolve(diff(y(x),x$4)—3*diff(y(x),x$3)+2*diff(y(x),x$2)=3*exp(—x)+6*exp(2*x)—ﬁ*x,y(x), sings

N\ J

6 —12 2x 3 92 —x
y(w):($+cl4 )¢ —%—%—i—c;;z—l—@ew—l-cz;—i-e?

v/ Solution by Mathematica
Time used: 0.372 (sec). Leaf size: 54

-

LDSolve [y''"' [x]-3xy'"'' [x]+2*y'' [x]==3*Exp [-x]+6*Exp [2*x]-6*x,y[x],x, IncludeSis gularSolutions

1
y(z) — 1 (—((2z 4+ 9)2°) + 2¢7 + 4c1€” + € (6 — 12+ ¢2)) + caz + 3
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11.19 problem 19
Internal problem ID [11793]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 19.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

y///_6y//+ 11y1_6y = re® _4e2x+664x

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 42

-

dsolve (diff (y(x),x$3)-6xdiff (y(x),x$2)+11xdiff (y(x),x)-6%y(x)=x*exp (x)-4*exp (\?*x)+6*exp (4%x)

N\

(22% + 8¢ + 6z + 7) €°
8

y(x) = (47 + cp) € + c3e®® + ' +

v/ Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 53

-

LDSolve [y''' [x]-6%y'' [x]+11*y' [x]-6%y[x]==x*Exp [x]-4*Exp [2*x]+6*Exp[4*x],y[x], ‘ ,IncludeSingul

1
y(x) — ge”” (22% + 6z + 8e>* + 8e™ (4z + ¢2) + 8cze™ + T+ 8¢y
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11.20 problem 20
Internal problem ID [11794]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 20.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

y/// _ 4y// + 5y/ _ 2y — 3x2ew —Te"

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 34

-

dsolve(diff(y(x),x$3)—4*diff(y(x),x$2)+5*diff(y(x),x)—2*y(x)=3*x‘2*exp(x)—7*e¥p(x),y(x), sin

N\

e (zt + 42 — 4cpe” — 4desr — 232 — 4cy)
y(z) = - 1

v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 47

-

LDsolve [y''' [x]-4*y'' [x]+5*y' [x]-2*y[x]==3*x"2%Exp[x]-7*Exp[x],y[x],x, IncludeSjlngularSolution

1
y(x) — Ze”‘(—m4 —42° + 22° + 4(1 + o)z + 4(c3e” + 1+ ¢1))
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11.21 problem 21
Internal problem ID [11795]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 21.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" +y=zsin(x)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 27

Ldsolve(diff (y(x),x$2)+y (x)=x*sin(x),y(x), singsol=all) J
—z2 4 4¢;) cos (z sin (z) (4des +
y(x) — ( 41) ( ) + ( )(4 2 )

v Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 34

LDSolve [y'' [x]+y[x]==x*Sin[x],y[x],x,IncludeSingularSolutions -> True]

y(z) — é((—sz + 1+ 8c;) cos(x) + 2(z + 4cp) sin(z))
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11.22 problem 22
Internal problem ID [11796]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 22.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 4y = 122% — 162 cos (2)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 37

-

Ldsolve(diff(y(x),x$2)+4*y(x)=12*x‘2—16*x*cos(2*x),y(x), singsol=all)

~—

—8x% +4 1) sin (2
y(x):—g—i—( Sa” + 624—'_ )sin( w)+(cl—x)cos(2x)+3x2

v/ Solution by Mathematica
Time used: 0.251 (sec). Leaf size: 44

LDSolve [y'' [x]+4*xy[x]==12%x"2-16*x*Cos [2*x] ,y [x] ,x, IncludeSingularSolutions ->J True]

1
y(z) — 32° + Z(—8z2 + 1+ 4c,) sin(2z) + (—z + ¢1) cos(2z) — g
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11.23 problem 23
Internal problem ID [11797]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 23.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

y//// + 2y/// _ 3y// — 18.132 + 16z e® + 4e3m -9

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 64

;axp (3*x)-9,y(x)

( xt + :v 19 2% — 203z — 2¢4) €% + (—42? + 18z — 2¢, — ) &** — 2% - %) e 3
2

v/ Solution by Mathematica
Time used: 1.232 (sec). Leaf size: 70

LDSOlve [y''' ' [x]+2*y' "' [x]-3*y' ' [x]==18*x"2+16*x*Exp [x] +4*Exp [3*x]-9,y[x],x,IncludeSingularSc

3x

1 1 1
y(z) = ~3 (32° + 8z +19) % + Ze’” (82% — 36z + 57 + 4cp) + 62—7 +cuz + 5016_3” +c3
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11.24 problem 24
Internal problem ID [11798]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 24.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

y//// _ 5y/// + 7y// _ 5y/ + 6y = 5sin (:1;) — 12sin (213)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 51

Ldsolve (diff (y(x) ,x$4)-5+diff (y(x) ,x$3)+7*diff (y(x) ,x$2)-5*diff (y(x),x) +6*y(x)ﬂ=5*sin(x)—12*si

5 cos (2z sin (2z
y(z) = % + c3e™ + c4e™ + 1(3 )
N (—2 — 5z + 20¢;) cos (x) 4 (14 x + 4c¢p) sin (z)
20 4

v/ Solution by Mathematica
Time used: 0.232 (sec). Leaf size: 71

DSolvely''''[x]-5*y'"'' [x]+7*y"'"' [x]-5*y' [x]+6*y[x]==5*Sin[x]-12*Sin[2*x],y[x] ,#,IncludeSingul

N\ J

_ 5sin’(z) N 5 cos?(x)

2x

cae” + c3)

(24340, sin@) + cos(a) (—Z + 25n@) 1,
g g T2 ST Y\ "1 13 104
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11.25 problem 25

Internal problem ID [11799]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 25.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Y — 4y +3y =92° +4

With initial conditions

[y(0) = 6,4'(0) = §]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 24

Ldsolve([diff(y(x),x$2)-4*diff(y(x),x)+3*y(x)=9*x“2+4,y(0) = 6, D(y)(0) = 8],y}x), singsol=al

y(r) = —66e° +2e +32° + 8z + 10

v/ Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 27

-

.
DSolve [{y'' [x]-4*y' [x]+3*y[x]==9*x"2+4,{y[0]==6,y' [0]==8}},y[x],x, IncludeSing#larSolutions -

N\

y(z) — 32° + 8z — 6€” + 2% + 10
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11.26 problem 26

Internal problem ID [11800]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 26.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y" 4+ 5y + 4y = 162 +20€°

With initial conditions

[y(0) = 0,%'(0) = 3]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 19

e B

Ldsolve( [diff (y(x),x$2)+5xdiff (y(x) ,x)+4*y(x)=16*x+20*exp(x),y(0) = 0, D(y) (O)J = 3],y(x), sin

y(x) =3 —5+2e" +4x

v/ Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 22

e

LDSolve [{y'' [x]+b*y' [x]+4*y[x]==16*x+20*Exp[x],{y[0]==0,y"' [0]==3}},y[x],x, Incl}deSingularSolu

y(z) > 4z +3e™ " +2e° -5
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11.27 problem 27

Internal problem ID [11801]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 27.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" — 8y + 15y = 9e*z

With initial conditions

[y(0) = 5,4'(0) = 10]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 27

Ldsolve([diff(y(x),x$2)-8*diff(y(x),x)+15*y(x)=9*x*exp(2*x),y(O) = 5, D(y) (0) f 101,y(x), sin

y(z) = —2€° +3e* + (3z +4) **

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 28

-

.
DSolve[{y'' [x]-8*y' [x]+15*y[x]==9*x*Exp[2*x],{y[0]==5,y' [0]1==10}},y[x],x, Incl#deSingularSolu

N\

y(z) — € (33 + 3¢ — 26 + 4)
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11.28 problem 28

Internal problem ID [11802]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 28.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' + Ty +10y = 4ze™™

With initial conditions

[y(0) = 0,y/(0) = —1]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 19

Ldsolve([diff(y(x),x$2)+7*diff(y(x),x)+10*y(x)=4*x*exp(-3*x),y(O) = 0, D(y) (o)J= -11,y(x), si

ylz)=e >+ (—2z—1) e

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 19

-

.
DSolve[{y'' [x]+7*y' [x]+10*y [x]==4*x*Exp[-3*x],{y[0]==0,y' [0]==-1}},y[x],x, Inc?.udeSingularSol

N\

y(x) = e ¥ (=2x + e — 1)
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11.29 problem 29

Internal problem ID [11803]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 29.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Y +8y + 16y =8e™**

With initial conditions

[¥(0) = 2,4/(0) = 0]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 18

Ldsolve( [diff (y(x),x$2)+8*diff (y(x) ,x)+16%y(x)=8*exp(-2*x),y(0) = 2, D(y)(0) =J 0] ,y(x), sings

y(z) =4de ¥z +2e7*

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 21

-

.
DSolve[{y'' [x]+8*y' [x]+16%y[x]==8*Exp[-2*x],{y[0]==2,y' [0]==0}},y[x],x, Includ%SingularSoluti

N\

y(z) = 27 (23 + %)
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11.30 problem 30

Internal problem ID [11804]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 30.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y' +6y +9y=2Te >

With initial conditions

[¥(0) = —2,%(0) = (]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 21

tdsolve([diff(y(x),x$2)+6*diff(y(x),x)+9*y(x)=27*exp(-6*x),y(O) = -2, D(y)(0) f 01,y(x), sing

y(r) = (3x —5)e > +3e™ %

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 24

-

.
DSolve[{y'' [x]+6*y' [x]+9*y[x]==27*Exp[-6*x],{y[0]==-2,y"' [0]1==0}},y[x],x, Inclu#eSingularSolut

N\

y(z) — e %% (e**(3z — 5) + 3)
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11.31 problem 31
Internal problem ID [11805]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 31.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y' +4y +13y =18e™*"

With initial conditions

[y(0) = 0,4'(0) = 4]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 24

Ldsolve([diff(y(x),x$2)+4*diff(y(x),x)+13*y(x)=18*exp(-2*x),y(O) = 0, D(y)(0) f 4],y(x), sing

y(z) = 2e7%*(2sin (3x)3— 3cos (3z) + 3)

v Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 28

‘ DSolve[{y'' [x]+4xy' [x]+13*y[x]==18%Exp[-2*x],{y[0]==0,y"' [0]1==4}},y[x],x, Inclu#ieSingularSolut

y(z) — %e_% (4sin(3z) — 6 cos(3z) + 6)
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11.32 problem 32
Internal problem ID [11806]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 32.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y" — 10y’ + 29y = 8¢*

With initial conditions

[y(0) = 0,4'(0) = §]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 22

Ldsolve( [diff (y(x),x$2)-10*diff (y(x),x)+29*y(x)=8*exp(5*x),y(0) = 0, D(y) (0) =J 8],y(x), sings

y(z) = —2e°*(—1 — 2sin (2z) + cos (22))

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 24

-

.
DSolve[{y'' [x]-10*y' [x]+29*y [x]==8*Exp [6*x] ,{y[0]==0,y' [0]==8}},y[x],x, Includ%SingularSoluti

N\

y(x) — —2€°*(—2sin(2x) + cos(2z) — 1)
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11.33 problem 33
Internal problem ID [11807]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 33.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" — 4y’ + 13y = 8sin (3x)

With initial conditions

[¥(0) = 1,4/(0) = 2]

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 31

‘dsolve([diff(y(x),x$2)—4*diff(y(x),x)+13*y(x)=8*sin(3*x),y(O) =1, D(y(0) = ?],y(x), singsc

y(z) = (2e% + 35) cos (3x) n sin (3z) (€% + 1)

v Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 36

-

LDSolve [{y'' [x]-4*y' [x]+13*y[x]==8xSin[3*x],{y[0]==1,y' [0]==2}},y[x],x, IncludejgingularSolutio

y(z) — %((62”” + 1) sin(3z) + (2¢** + 3) cos(3z))
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11.34 problem 34
Internal problem ID [11808]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 34.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y”—yl—6y=862m—5e3m

With initial conditions

[y(0) = 3,4/(0) = 5]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 28

Ldsolve([diff(y(x),x$2)-diff(y(x),x)-6*y(x)=8*exp(2*x)-5*exp(3*x),y(O) = 3, D(y) (0) = 5],y(x)

y(z) = —((—4 + ) e’ 4 2% _ 1) 2T

v Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 28

LDSolve [{y'' [x]-y' [x]-6*y[x]==8*Exp [2*x] -5*Exp [3*x] ,{y [0]==3,y' [0]1==5}},y[x],x,IncludeSinguls

y(x) = —e3(x — 4) + 2 — 2e**
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11.35 problem 35

Internal problem ID [11809]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 35.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' — 2 +y=2e**r+66"

With initial conditions

[y(0) = 1,4/(0) = 0]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 30

Ldsolve([diff(y(x),x$2)-2*diff(y(x),x)+y(x)=2*x*exp(2*x)+6*exp(x),y(O) =1, D(?) (0) = 0],y(x)

y(z) = (2z — 4) e* + €"(32° + £+ 5)

v Solution by Mathematica
Time used: 0.104 (sec). Leaf size: 25

LDSolve [{y'' [x]-2*y"' [x]+y [x]==2*x*Exp [2*x] +6*Exp [x] ,{y [0]==1,y' [0]==0}},y[x],x,IncludeSinguls

y(z) — € (32° + z + 2¢°(z — 2) + 5)
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11.36 problem 36

Internal problem ID [11810)]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 36.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y// —y= 3z2ex

With initial conditions

[y(0) = 1,4/(0) = 2]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 30

Ldsolve([diff(y(x),x$2)-y(x)=3*x"2*exp(x),y(O) =1, D(yp () = 2],y(x), singsolfall)

e (42 — 622 +6x+9)e”
ylz) = —— + 3 )

v Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 37

‘ DSolve[{y'' [x]-y[x]==3*x"2*Exp[x],{y[0]==1,y' [0]==2}},y[x],x, IncludeSingularS{olutions -> Tru

y(z) = ée‘x (e**(42® — 62 + 62+ 9) — 1)
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11.37 problem 37
Internal problem ID [11811]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 37.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" +y = 32% — 4sin (z)

With initial conditions

[y(0) = 0,%'(0) = 1]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 24

dsolve([diff (y(x),x$2)+y(x)=3*x"2-4*sin(x),y(0) = 0, D(y)(0) = 1],y(x), sings{o1=all)

N

y(x) = (2x + 6) cos (x) + 3z —sin (z) — 6

v/ Solution by Mathematica
Time used: 0.158 (sec). Leaf size: 23

e B
LDSolve [{y'' [x]+y[x]==3*x"2-4*Sin[x] ,{y[0]==0,y' [0]==1}},y[x] ,x,IncludeSingularSolutions -> T

y(x) — 3z® — sin(z) + 2(x + 3) cos(z) — 6
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11.38 problem 38
Internal problem ID [11812]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 38.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 4y = 8sin (2z)

With initial conditions

[y(0) = 6,4(0) = 8]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 21

‘dsolve([diff(y(x),x$2)+4*y(x)=8*sin(2*x),y(O) =6, D(y)(0) = 8],y(x), singsol%all)

y(x) = (—2z + 6) cos (2x) + 5sin (2z)

v/ Solution by Mathematica
Time used: 0.108 (sec). Leaf size: 19

‘ DSolve [{y'' [x]+4*y[x]==8*Sin[2*x],{y[0]==0,y' [0]==1}},y[x],x, IncludeSingularS{olutions -> Tru

y(x) — 3sin(x) cos(z) — 2z cos(2x)
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11.39 problem 39
Internal problem ID [11813]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 39.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

y" —4y" +y + 6y = 3ze” + 26" — sin (z)

With initial conditions

(0) = 20.4/(0) = 0,5//(0) =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 30

e

Ldsolve( [diff (y(x),x$3)-4*diff (y(x),x$2)+diff (y(x) ,x)+6*y(x)=3*x*exp (x)+2*exp (}()—sin(x) ,y(0)

7e® 3le*® (3z+5)e” sin(z)
V@) =%~ vt 1 T 1o

v/ Solution by Mathematica
Time used: 0.285 (sec). Leaf size: 38

LDSolve [{y'''[x]-4xy'' [x]+y' [x]+6*y[x]==3*x*Exp [x]+2*Exp [x]-Sin[x],{y[0] ==33/4jb ,y' [0]==0,y" "I

1
y(2) = 45 (10" (32 +5) + 14e™* — 31e* — 4sin(z))
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11.40 problem 40
Internal problem ID [11814]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 40.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

y///_6y//+9y1_4y:8x2+3_6e2x

With initial conditions

[y(0) = 1,4/(0) = 7,4"(0) = 0]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 35

Ldsolve([diff(y(x),x$3)-6*diff(y(x),x$2)+9*diff(y(x),x)-4*y(x)=8*x“2+3-6*exp(2#x),y(O) =1, L

44e® 5e'®

3 3 +2e"z

y(z) = —22° — 9r +3e** — 15+

v Solution by Mathematica
Time used: 0.21 (sec). Leaf size: 42

‘ DSolve[{y''' [x]-6x*y'' [x]+9*y' [x]-4*y[x]==8%x"2+3-6*Exp[2*x],{y[0]==1,y" [0] ==7Ly' '[0]==0}},yl

4z 44
y(z) = —22° — 9z + 3™ — 567 +e” (2x + ?) —15
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11.41 problem 41
Internal problem ID [11815]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 41.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y”—6y’+8y=a;3+x+e_2””

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 38

e hY

dsolve(diff (y(x) ,x$2)-6*diff (y(x) ,x)+8*y(x)=x"3+x+exp(-2*x),y(x), singsol=a11?

N\ J

(z) = cle4””+e_2””+ 69 +29w+9x2+x3+ o2
ST T T s Tos6 " 64 32 '8

v/ Solution by Mathematica
Time used: 0.699 (sec). Leaf size: 50

-

LDSolve [y'' [x]-6*y' [x]+8*y[x]==x"3+x+Exp[-2*x],y[x],x, IncludeSingularSolutionsJ -> Truel

—2z

24

1
y(z) = —(322° + 722 + 116z + 69) + 4 c1€% + coe®

256
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11.42 problem 42
Internal problem ID [11816]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 42.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 9y =€’ + e + ¢*” sin (32)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 43

e B
Ldsolve(diff(y(x),x$2)+9*y(x)=exp(3*x)+exp(—3*x)+exp(3*x)*sin(3*x),y(x), singsol=all)

(2sin (3z) — 4cos (3z) + 5) e*® N e 3®

y(z) = cysin (3z) + ¢4 cos (3x) + %0 18

v/ Solution by Mathematica
Time used: 0.997 (sec). Leaf size: 57

LDSolve [y'' [x]+9*y [x]==Exp [3*x]+Exp [-3*x] +Exp [3*x] *Sin [3*x] ,y [x] ,x, IncludeSingﬁ.\larSolutions -

y(z) — % (5e73%(e% + 1) + (—4€> + 90c1) cos(3z) + 2(e** + 45¢,) sin(3z))
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11.43 problem 43
Internal problem ID [11817]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 43.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Y + 4y’ + by = e **(cos (x) + 1)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 28

-

Ldsolve(diff(y(x),x$2)+4*diff(y(x),x)+5*y(x)=exp(—2*x)*(1+cos(x)),y(x), singsé}=a11)

y(z) = ((2¢1 + 1) cos (z) + 2 —i2- (2¢co + x) sin (z)) e™2®

v/ Solution by Mathematica
Time used: 0.122 (sec). Leaf size: 35

LDSolve [y'' [x]+4xy' [x]+5*y[x]==Exp[-2*x]*(1+Cos[x]) ,y[x],x, IncludeSingularSoluTions -> True]

y(x) — 26_2”((1 + 4cy) cos(z) + 2(x + 2¢1) sin(z) + 4)
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11.44 problem 44
Internal problem ID [11818]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 44.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y// _ 6y, + 9y — exx4 + x3e2z + e3zw2

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 62

-

.
dsolve(diff(y(x),x$2)—6*diff(y(x),x)+9*y(x)=x‘4*exp(x)+x‘3*exp(2*x)+x‘2*exp(3+x),y(x), sings

N\

(z* 4+ 12¢c17 + 12¢5) €37
12

y(z) = (z° + 62° + 18z + 24) * +
(z* +42® + 922 + 122 4+ ) €”
+ 4

v/ Solution by Mathematica
Time used: 1.391 (sec). Leaf size: 70

LDSolve [y' ' [x]-6%y' [x]+9%y [x]==x"4*Exp [x]+x~3*Exp [2%x] +x~2*Exp [3*x] ,y[x] ,x, IncjludeSingularSol

T JI_4 2z .T_4 3 9_x2 (.3 2 §
y(z) = e 1 +e 12+C2fL’+C1 +z°+ 1 +¢e*(2° 4+ 62° + 18z + 24) + 3z + 3
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11.45 problem 45
Internal problem ID [11819]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 45.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Y’ + 6y + 13y = ze " sin (2x) + e ** sin (3x)

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 68

e N
Ldsolve (diff (y(x) ,x$2)+6*diff (y(x) ,x)+13*y(x)=x*exp(-3*x)*sin(2*x)+x"2*exp (-2*x) *sin (3*x) ,y (

1322 26c; 39 c(2 2. 180 2¢” (22— T2+ 582 ) sin(3z)  13sin(2z)(z+16c2)
3<<—12 £a 16) cos (2z) + €”(z* — Zz — 157) cos (3z) + - -
26

v Solution by Mathematica
Time used: 1.921 (sec). Leaf size: 82

LDSolve [y'' [x]+6*y' [x]+13*y[x]==x*Exp [-3*x] *Sin [2*x] +x~2*Exp [-2*x] #Sin[3*x] ,y [j(] ,X,IncludeSin

y(@)
e3%(—32¢%(338z2 — 1066z + 563) sin(3z) — 96e%(169x? — 262 — 180) cos(3x) — 2197(8z? — 1 — 64cy)
140608

_>
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11.46 problem 46
Internal problem ID [11820]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 46.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _missing y]]

y/// _ 33/” + 2y/ — xZGx + 3e2xx + 51172

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 55

-

.
dsolve(diff(y(x),x$3)—3*diff(y(x),x$2)+2*diff(y(x),x)=x‘2*exp(x)+3*x*exp(2*x)+5*x‘2,y(x), si

N\

u(z) = (622 + 4c; —818z +21)e*® N (-2 + 3023— 6z + 6) e” N 5%'3 N 154:102 N ?)?Tx e

v/ Solution by Mathematica
Time used: 0.885 (sec). Leaf size: 67

-

LDSolve [y'''[x]-3*y'"' [x]+2*xy' [x]==x"2*Exp [x]+3*x*Exp [2*x] +5*x~2,y[x],x, Includej&ingularSolutio

53 3 1522 1 35
y(x)—)%+eg‘<—%—2x+cl>+ Z +§62$(6$2—18!L‘+21+402)+TI+C3
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11.47 problem 47
Internal problem ID [11821]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 47.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

y/// _ 6y” 4 12y/ _ 8y — 62in7 + e3z$2

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 41

-

dsolve(diff(y(x),x$3)—6*diff(y(x),x$2)+12*diff(y(x),x)—8*y(x)=x*exp(2*x)+x‘2*¥xp(3*x),y(x),

N\

*+ 24c32? + 24 24c;) €
y(x):(w + 24c3z +2402m+ ci)e t (2 — 63+ 12)

v/ Solution by Mathematica
Time used: 0.084 (sec). Leaf size: 47

-

LDSolve [y''' [x]-6*y'' [x]+12*y"' [x]-8*y[x]==x*Exp[2*x]+x~2*Exp[3*x],y[x],x, InclujﬁeSingularSolut

1
y(x) — ﬂe% (z* + 24€” (2% — 6z + 12) + 24c32> + 24cox + 24c1)
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11.48 problem 48
Internal problem ID [11822]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 48.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

o 3
y" +3y" +4y" + 3y +y=1x’e""+3e 2 cos (%)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 73

[dsolve (diff (y(x) ,x$4)+3*diff (y(x) ,x$3)+4*diff (y(x) ,x$2)+3*diff (y(x) ,x)+y(x)= }2*exp(—x)+3*ex

o B Yo () (@5 V-2 ()
yx) = 5 :
n (—24 +zt + 423 + 12(—2 + 62) x4 1201) o7
12

v/ Solution by Mathematica
Time used: 2.054 (sec). Leaf size: 104

‘ DSolvely'''' [x]+3xy'"'"' [x]+4x*y'"' [x]+3*y' [x]+y[x]==x"2*Exp[-x]+3*Exp [-x/2] *Cos [$qrt [3]1/2*x],yl

1 3
y(z) — Ee_“” <x4 + 423 — 242 + 12c40 — 6€*/2(3z 4+ 1 — 2¢y) cos <9>

— 6e*/? <\/§x —5v3— 2cl> sin (@) — 24+ 1203>
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11.49 problem 49
Internal problem ID [11823]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 49.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

y" — 16y = x*sin (22) + **z*

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 79

-

N
Ldsolve (diff (y(x),x$4)-16*y(x)=x"2*sin(2*x)+x"4*exp(2*x) ,y(x), singsol=all) J

@) = (1282° — 480z* + 8002% — 60022 + 20480c; + 60z + 105) €2°
y\r) = . 20480 ]
(8x° + 768¢c; — 15x) cos (2x)  (—6x° + 256¢4 — 11) sin (2x)
+ 768 + 256 te

C2

v Solution by Mathematica
Time used: 0.562 (sec). Leaf size: 92

‘ DSolvel[y'''' [x]-16*y[x]==x"2*Sin[2*x]+x"~4*Exp[2*x],y[x],x, IncludeSingularSolu#ions -> True]

1 1
y(z) — 68 (82° — 15z + 768c,) cos(2z) — 513 (242® — 5 — 1024c,) sin(z) cos(z)
e2*(128z° — 480z* + 800z% — 6002 + 60z + 105 + 20480c; ) —op
- 20480 s
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11.50 problem 50
Internal problem ID [11824]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 50.

ODE order: 6.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _missing_y]]

y(s) + 2y(5) _+_ 5y’”l = _’L’3 —I— x2e_x —+— e—:l! Sin (2%)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 91

Ldsolve(diff(y(x),x$6)+2*diff(y(x),x$5)+5*diff(y(x),x$4)=x”3+x“2*exp(-x)+exp(-#)*sin(2*x),y(x

y(x) = csx + ¢
N (J (((—330z + 1320c; + 240c; + 69) cos (2z) + (60z — 240¢; + 1320c; + 567) sin (2z) — 37502% — 22

15000
v/ Solution by Mathematica
Time used: 11.809 (sec). Leaf size: 119
‘DSolve [y''' ' [x]+2%y' ' [x] 4By ' [x]==x"3+x"2*Exp [-x] +Exp [-x] *Sin [2*x] ,y[*] ,X,IncludeSir

y(x) — cez® + c57
+ e %(10(25ez" — T0e*x% — 42”5 + 504e*z? + 2625022 + 210000z + 511875) + 84(35x — 2(97 + 24(
1050000

+ c4x + c3
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11.51 problem 51
Internal problem ID [11825]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 51.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

y//// + 2y// +y = cos (I) 332

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 46

-

Ldsolve (diff (y(x) ,x$4)+2+diff (y(x) ,x$2)+y(x)=x"2*cos(x),y(x), singsol=all)

~—

(—4z* + 192c4x + 3622 + 192¢; — 21) cos (z) (2% + (12¢3 — 3) ¢ + 12¢;) sin (x)
y(@) = 192 * 12

v/ Solution by Mathematica
Time used: 0.138 (sec). Leaf size: 56

LDSolve [y'''' [x]+2*y' ' [x]+y[x]==x"2%Cos [x] ,y[x] ,x,IncludeSingularSolutions -> jl‘rue]

xt  3x?

1 : 5
y(z) = E($3 + 3(—1+ 4cy)z + 12¢3) sin(z) + (—@ t g ter— gt Cl) cos(z)
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11.52 problem 52
Internal problem ID [11826]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 52.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

y" + 16y = ze¥2"sin <\/§$) + e V2% cog (ﬁx)

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 108

-

dsolve(diff (y(x) ,x$4)+16xy (x)=x*exp(sqrt(2)*x)*sin(sqrt(2)*x)+exp(-sqrt(2) *x)\%cos (sqrt (2) *x)

((2x\/§ + 128c3 + 3) cos (x\/i) + 2sin (mx/ﬁ) (r\/§ + 6404)) e—oV2
yl(z) = 128

<<x2 2 —128¢; — 5%) cos (zv/2) + sin (zv/2) <z2\/§ — 3z — 128¢, + %)) o7V2
128

v/ Solution by Mathematica
Time used: 2.857 (sec). Leaf size: 140

LDSolve [y'' "' [x]+16%y [x]==x+*Exp [Sqrt [2] *x] *Sin [Sqrt [2] *x] +Exp [-Sqrt [2] *x] *Cos [4jsqrt [2]*x],y[x]

y(z)
e V3o (V20 (~8v/22 + 5v/2 + 1024c1) + 8(2v20 + 3+ 128¢,) ) cos (v2) — (€2V22(820® — 24z
1024

_>

293



11.53 problem 53
Internal problem ID [11827]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 53.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

y//// + 33/” — 43! = COS (x)2 — cosh (.’E)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 56

Ldsolve(diff(y(x),x$4)+3*diff(y(x),x$2)—4*y(x)=cos(x)‘2-cosh(x),y(x), singsolf%ll)

1 (10z 4 200cs +9)e™™ N (200cy — 9) cos (2z)

8 + 200 200
N (—z + 40c4) sin (2z) 4 (—10z 4 200c; + 9) €”

40 200

v Solution by Mathematica
Time used: 0.21 (sec). Leaf size: 75

LDSolve [y'''' [x]+3*y' ' [x]-4*y[x]==Cos[x] ~2-Cosh[x],y[x] ,x,IncludeSingularSolutjions -> True]

1
y(x) — me""" ((—13 + 400c; )e” cos(2z)

+2(10z — 25€” + €**(—10z + 9 + 200c4) — 5€”(z — 40c3) sin(2z) + 9 + 200c3) )
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11.54 problem 54
Internal problem ID [11828]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.3. The method of undetermined coefficients. Exercises page
151

Problem number: 54.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high_order, _linear, _nonhomogeneous]]

y"" +10y" + 9y = sin (z) sin (2z)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 45

Ldsolve (diff (y(x) ,x$4)+10*diff (y(x) ,x$2) +9*y(x)=sin(x)*sin(2*x) ,y(x), singsol=ﬁall)

(11 + 1152¢;3) cos (3x) N (z + 96¢4) sin (3z)

y(o) = 1152 96
N (—1 4+ 64c¢;) cos (z) + sin (z) (x + 32¢z)
64 32

v/ Solution by Mathematica
Time used: 0.079 (sec). Leaf size: 54

DSolvel[y'''' [x]+10*y"'' [x]+9*y[x]==8in[x]*Sin[2*x],y[x] ,x,IncludeSingularSolut#ons -> Truel

N\

y(z) — %x sin(z) + %z sin(3z) + <_6i4 + 03> cos(z)

+ (% + cl) cos(3z) + ¢y sin(z) + c; sin(3zx)
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12.1 problem 1
Internal problem ID [11829]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" +y = cot (z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

s

Ldsolve(diff(y(x),x$2)+y(x)=cot(x),y(x), singsol=all)

~—

y(z) = sin (z) c2 + ¢1 cos (z) + sin (z) In (esc (x) — cot (z))

v/ Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 33

-

LDSolve [y'' [x]+y[x]==Cot [x],y[x],x,IncludeSingularSolutions -> True]

-/

y(z) — ¢ cos(z) + sin(z) (log (sin (;)) — log (cos (g)) + 02>
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12.2 problem 2
Internal problem ID [11830]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Y’ +y = tan (z)’

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 23

|dsolve(diff (y(x),x$2)+y(x)=tan(x)"2,y(x), singsol=all)

y(x) = sin () ¢y + ¢1 cos () — 2 + sin (z) In (sec (x) + tan (z))

v/ Solution by Mathematica
Time used: 0.124 (sec). Leaf size: 23

-

LDSolve [y'' [x]+y[x]==Tan[x]"2,y[x],x,IncludeSingularSolutions -> True]

y(x) — sin(z)arctanh(sin(x)) + ¢; cos(z) + co sin(z) — 2
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12.3 problem 3
Internal problem ID [11831]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" +y = sec (z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

s

Ldsolve(diff(y(x),x$2)+y(x)=sec(x),y(x), singsol=all)

~—

y(z) = —In (sec (x)) cos (z) + ¢1 cos (z) + sin (z) (c2 + z)

v/ Solution by Mathematica
Time used: 0.029 (sec). Leaf size: 22

-

LDSolve [y'' [x]+y[x]==Sec[x],y[x],x,IncludeSingularSolutions -> True]

-/

y(z) = (z + ¢2) sin(z) + cos(z)(log(cos(z)) + ¢1)

299



12.4 problem 4
Internal problem ID [11832]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' +y = sec (z)’

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 19

|dsolve(diff (y(x),x$2)+y(x)=sec(x)"3,y(x), singsol=all)

sec (z)
2

y(z) = (=14 ¢1) cos (z) + sin (z) 2 +

v/ Solution by Mathematica
Time used: 0.065 (sec). Leaf size: 25

-

LDSolve [y'' [x]+y[x]==Sec[x]~3,y[x],x,IncludeSingularSolutions -> True]

-/

sec(z)

5 T cos(z) + sin(z) (tan(z) + ¢2)

y(z) = —
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12.5 problem 5

Internal problem ID [11833]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.

2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162
Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" + 4y = sec (gv)2

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 42

| dsolve(diff (y(x),x$2)+4xy(x)=sec(x)"2,y(x), singsol=all)

y(x) = (—2cos (z)?+1) In (sec (z)) +2 cos ()* ¢; +2sin (z) (e +) cos (z) —sin (z)* —¢;

v/ Solution by Mathematica
Time used: 0.098 (sec). Leaf size: 33

e

kDSolve [y'' [x]+4*xy[x]==Sec[x]~2,y[x],x,IncludeSingularSolutions -> Truel

~—

y(x) — cos(2z)(log(cos(x)) + c1) + sin(z)(—sin(z) + 2(x + c2) cos(x))
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12.6 problem 6
Internal problem ID [11834]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" +y = sec () tan (z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 23

s

Ldsolve (diff (y(x),x$2)+y(x)=tan(x)*sec(x),y(x), singsol=all)

~—

y(x) = In (sec (x)) sin (z) + (c2 — 1) sin (z) + cos (z) (c1 + )

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 29

-

N
LDSolve [y'' [x]+y[x]==Tan[x]*Sec[x],y[x],x,IncludeSingularSolutions -> True] J

y(z) — cos(z) arctan(tan(z)) + ¢; cos(z) + sin(z)(— log(cos(z)) — 1 + ¢)
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12.7 problem 7
Internal problem ID [11835]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Y + 4y’ + by = e **sec ()

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 27

e

tdsolve(diff(y(x),x$2)+4*diff(y(x),x)+5*y(x)=exp(-2*x)*sec(x),y(x), singsol=ai})

y(z) = e 2*(—In (sec (x)) cos (z) + c; cos () + sin (z) (¢ + z))

v/ Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 28

-

N
LDSolve [y'' [x]+4xy' [x]+5*y[x]==Exp[-2*x] *Sec[x],y[x],x, IncludeSingularSolutionJE -> True]

y(x) = e 2 ((z + c1) sin(z) + cos(z) (log(cos(z)) + ¢3))
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12.8 problem 8
Internal problem ID [11836]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" — 2y’ + by = €” tan (2z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 39

s

Ldsolve (diff (y(x),x$2)-2*diff (y(x),x)+5*y(x)=exp(x)*tan(2*x),y(x), singsol=all}

_ e”(4cg sin (2z) — In (sec (2z) + tan (2x)) cos (2z) + 4 cos (2z) ¢1)
y(z) 1

v/ Solution by Mathematica
Time used: 0.069 (sec). Leaf size: 42

‘ DSolvel[y'' [x]-2*y' [x]+5*y[x]==Exp[x]*Tan[2*x],y[x],x, IncludeSingularSolutions‘ -> Truel

y(z) — —ie"”(cos(2x)arctanh(sin(2x)) —4cycos(2z) + (1 — 4cy) sin(2z))
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12.9 problem 9
Internal problem ID [11837]

Book: Differential Equations by Shepley L. Ross.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 9.
ODE order: 2.
ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Third edition. John Willey. New Delhi.

Y + 6y + 9y = °

-3z

x3

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

Ldsolve(diff(y(x),x$2)+6*diff(y(x),x)+9*y(x)=exp(-3*x)/x‘3,y(x), singsol=a11)J

€202 + 2c0x + 1)

y(z) = o

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 31

‘ DSolvel[y'' [x]+6*y' [x]+9*y[x]==Exp[-3*x]/x"3

,y[x],x,IncludeSingularSolutions —# True]

e 3% (2012 + 2c17 + 1)

y(z) — 5
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12.10 problem 10
Internal problem ID [11838]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y' =2y +y=ze"ln(z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 27

s

Ldsolve (diff (y(x),x$2)-2*diff (y(x) ,x)+y(x)=x*exp(x)*1n(x),y(x), singsol=all) \J

<ln ()2 — 52 + 6c12 + 6cz> e®
y(z) = 5

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 32

‘ DSolvel[y'' [x]-2*y' [x]+y[x]==x*Exp[x]*Log[x],y[x],x,IncludeSingularSolutions —# True]

1
y(z) = %e‘” (z°(6log(z) — 5) + 36¢o% + 36¢1)
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12.11 problem 11
Internal problem ID [11839)

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 11.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" +y = sec (z) csc ()

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

s

Ldsolve(diff(y(x),x$2)+y(x)=sec(x)*csc(x),y(x), singsol=all)

~—

y(x) = sin (x) ¢ + ¢4 cos (z) + sin (z) In (csc (z) — cot (z)) — cos (z) In (sec (z) + tan (z))

v/ Solution by Mathematica
Time used: 0.127 (sec). Leaf size: 30

-

N
LDSolve [y'' [x]+y[x]==Sec[x]*Csc[x],y[x],x,IncludeSingularSolutions -> True] J

y(z) — — sin(z)arctanh(cos(z)) + ¢1 cos(z) + c2 sin(z) + cos(z) (— coth™ (sin(z)))
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12.12 problem 12
Internal problem ID [11840]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 12.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Y’ +y = tan (z)°

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 27

'dsolve(diff (y(x),x$2)+y(x)=tan(x)"3,y(x), singsol=all)

tan (z)  3cos(z)ln (sec(z) + tan (z))
2 + 2

y(z) = sin (x) c2 + ¢ cos (z) +

v/ Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 39

-

LDSolve [y'' [x]+y[x]==Tan[x]"3,y[x],x,IncludeSingularSolutions -> True]

-/

y(z) — %sec(m) (3 cos?(z)arctanh(sin(z)) + sin(z) + ¢1 cos(2z) + ¢z sin(2z) + ¢1)
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12.13 problem 13
Internal problem ID [11841]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 13.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

1/ 3/ 2:
VA= G

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 36

‘dsolve(diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=1/(1+exp(x)),y(x), singsol=all)

y(z) =e X(n(e”+1) (e +1) —In(e) e + (ca + z) €* — ¢1)

v/ Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 34

‘ DSolvely'' [x]+3*y' [x]+2*y[x]==1/(1+Exp[x]),y[x],x,IncludeSingularSolutions -> True]

y(x) = e 2 ((e* + 1) log (e” + 1) + (=1 + c3)e” + c1)
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12.14 problem 14
Internal problem ID [11842]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 14.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

7 3/ 2:
Vv +A= G

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 38

‘ dsolve(diff (y(x) ,x$2)+3*diff (y(x) ,x)+2*y(x)=1/(1+exp(2*x)),y(x), singsol=all) ‘

y(z) = — (In (€?® + 1) e™® + 2c;67® — 2arctan (e®) — 2¢cy) e™®
B 2

v/ Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 45

LDSolve [y'' [x]+3*y' [x]+2*y[x]==1/(1+Exp[2*x]),y[x],x,IncludeSingularSolutions j~> True]

1
y(x) — 56_230 (2690 arctan (e””) — log (623& + 1) + 2(02690 + Cl))
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12.15 problem 15
Internal problem ID [11843]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 15.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y// + y — ]'
1 + sin (z)
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 29
Ldsolve(diff (y(x),x$2)+y(x)=1/(1+sin(x)) ,y(x), singsol=all) J

y(z) =In (1 +sin(z))sin(z) + (—z +¢1 — 1) cos () — 1 + (c2 + 1) sin (x)

v/ Solution by Mathematica
Time used: 0.188 (sec). Leaf size: 40

DSolvely'' [x]+y[x]==1/(1+Sin[x]),y[x],x,IncludeSingularSolutions -> True]

N J

y(z) = (—z + 1+ ¢1) cos(z) + sin(z) (2 log (sin (g) + cos (g)) +1+ 02> -1
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12.16 problem 16
Internal problem ID [11844]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 16.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

y" — 2y’ + y = e” arcsin (z)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 37

e B

Ldsolve(diff (y(x),x$2)-2*diff (y(x) ,x)+y (x)=exp(x)*arcsin(x) ,y(x), singsol=all)J

(@) e”(2z? arcsin (z) + 3zv/—% + 1 4 4c1z + arcsin (z) + 4cy)
Y\x) =
4

v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 45

LDSolve [y'' [x]-2xy' [x]+y[x]==Exp[x] *ArcSin[x],y[x],x,IncludeSingularSolutions j—> True]

1
y(x) — Ze“’ <2x2 arcsin(z) + arcsin(z) + 3v'1 — 22z + 4eox + 4cl>
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12.17 problem 17
Internal problem ID [11845]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 17.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

—X

y//+3yl+2y=e7

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

‘dsolve(diff(y(x),x$2)+3*diff(y(x),x)+2*y(x)=exp(—x)/x,y(x), singsol=all)

y(z) = (— < / ¢~ (expIntegral, (—z) — cl)dw) + 02> e

v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 30

-

.
DSolvely'' [x]+3*y' [x]+2*y[x]==Exp[-x]/x,y[x],x,IncludeSingularSolutions -> Tr#e]

N\ J

y(z) = e **(— ExplntegralEi(z) + €* log(z) + cze” + c1)
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12.18 problem 18
Internal problem ID [11846]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 18.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

Y -2y +y=zln(z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 30

s

Ldsolve(diff(y(x),x$2)—2*diff(y(x),x)+y(x)=x*1n(x),y(x), singsol=all)

~—

y(z) = —(x — 2) e” explntegral, (z) + (c1z + c2) e” + 3+ (z + 2) In (z)

v/ Solution by Mathematica
Time used: 0.059 (sec). Leaf size: 37

e N

LDSolve [y'' [x]-2*y' [x]+y[x]==x*Log[x],y[x],x,IncludeSingularSolutions -> True]J

y(x) — €°(z — 2) ExplntegralEi(—z) + (x + 2) log(z) + c1€” + c2e"x + 3
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12.19 problem 19
Internal problem ID [11847]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 19.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

z?y" — 6y'z + 10y = 3z* + 62°

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 26

Ldsolve (x72+diff (y(x) ,x$2) -6*x*xdiff (y(x) ,x)+10%*y(x)=3*x"4+6*x"3,y(x), singsol=jall)

3 1
y(z) = —§x4 -3z + gclx5 + cox?

v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 28

LDSolve [x~2xy' ' [x]-6*x*y' [x]+10*y [x]==3*x"4+6*x"3,y[x],x, IncludeSingularSolutiﬁons -> True]

3
y(z) = cox® — é(x +2)2* + c12°
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12.20 problem 20
Internal problem ID [11848]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 20.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

1+2)y —2(1+a)y +2y=1

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 17

‘dsolve((x+1)”2*diff(y(x),x$2)-2*(x+1)*diff(y(x),x)+2*y(x)=1,y(x), singsol=all}

1
y(x)=(1+x)2cl+02z+cz+§

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 23

-

N
LDSolve [(x+1)"2%y' ' [x]-2% (x+1) *y' [x]+2*y [x]==1,y[x],x, IncludeSingularSolutionsJ -> True]

1
y(x) = oz + 1) +c(z+1)+ 3
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12.21 problem 21
Internal problem ID [11849]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 21.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(22 +22)y" —2(z + 1)y + 2y = (z +2)°

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 24

|dsolve((x"2+2%x)*diff (y(x),x$2)-2% (x+1)*diff (y(x) ,x)+2*y (x)=(x+2)"2,y(x), singsol=all)

y(z)=In(z) 2+ (e — 1) 2* + (=2+c))xz+ ¢

v Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 31

‘ DSolve [(x~2+2*x) *y' ' [x]-2%(x+1)*y' [x]+2*y[x]==(x+2)"2,y[x],x, IncludeSingularS{olutions -> Tru

y(z) = z?log(z) + (=1 +c1)z® — (2 + )T — ¢
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12.22 problem 22
Internal problem ID [11850]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 22.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2y —2(z+2)y + (z+2)y =2°

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 15

e

kdsolve(x‘2*diff(y(x),x$2)-x*(x+2)*diff(y(x),x)+(x+2)*y(x)=x‘3,y(x), singsol=é\l)

y(z) = z(—z + c1€” + ¢3)

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 22

-

LDSolve [x~2*y' ' [x]-x* (x+2) *y ' [x]+(x+2) *y [x]==x"3,y[x],x, IncludeSingularSolutio)ﬂs -> True]

y(x) = —x(z — c2® + 1 —¢1)
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12.23 problem 23
Internal problem ID [11851]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 23.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

z(z —2)y" — (22 = 2) ¥ +2y(z — 1) = 32%(z — 2)° "

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 23

‘dsolve(x*(x—2)*diff(y(x),x$2)-(x“2—2)*diff(y(x),x)+2*(x—1)*y(x)=3*x“2*(x—2)“2+exp(x),y(x), S

y(z) = (2° — 32% + 1) € + ¢z

v/ Solution by Mathematica
Time used: 0.1 (sec). Leaf size: 27

r

N
LDSolve [x* (x-2) *y "' ' [x] - (x"2-2) *y ' [x]+2* (x-1) *y [x]==3*x"2* (x-2) "2*Exp [x] ,y [x] ,x, IncludeSingula

y(z) = cz® + €*(2° — 32° + ¢1)

319



12.24 problem 24
Internal problem ID [11852]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 24.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

2z +1)(z+1)y" + 20z — 2y = 2z + 1)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 43

‘dsolve((2*x+1)*(x+1)*diff(y(x),X$2)+2*x*diff(y(x),x)-2*y(x)=(2*x+1)“2,y(x), s#ngsol=a11)

_ 4x® 4 (6c1 + 24c; + 4) 22 + (6¢1 + 24c; + 1) z + 6cy

y(x) 6246

v Solution by Mathematica
Time used: 1.049 (sec). Leaf size: 72

( N
LDSolve [(2%x+1) * (x+1) *y ' ' [x]+2*x*y ' [x] -2%y [x]==(2%x+1) "2,y [x] ,x,IncludeSingularSolutions -> T

(0) » V2= 14 +3)s —6er(a + 1)V2r + To +61v2a +1
Y 6v—2z —1(z+1)
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12.25 problem 25
Internal problem ID [11853]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 25.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

3

sin (z)*y" — 2sin (z) cos (z) y + (cos (z)* + 1) y = sin (z)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 17

‘dsolve(sin(x)”2*diff(y(x),x$2)-2*sin(x)*cos(x)*diff(y(x),x)+(cos(x)“2+1)*y(x)%sin(x)“3,y(x),

y(x) = sin (z) (02 + ez + %x2>

v/ Solution by Mathematica
Time used: 0.092 (sec). Leaf size: 24

DSolve[Sin[x] "2y ' [x]-2*Sin[x]*Cos [x]*y' [x]+(Cos[x]~2+1)*y[x]==Sin[x] "3,y [x] Lx , IncludeSingu

N J

1
y(z) = 5 (z* + 2c2% + 2¢1) sin(z)
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12.26 problem 26
Internal problem ID [11854]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.4. Variation of parameters. Exercises page 162

Problem number: 26.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

y/// _ 3y// _ y/ 4 3y — x2ex

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

Ldsolve(diff(y(x),x$3)—3*diff(y(x),x$2)—diff(y(x),x)+3*y(x)=x‘2*exp(x),y(x), éﬁngsol=all)

(8 + 32— 12¢;) "
12

y(x) = coe™" + 3> —

v Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 41

LDSolve [y''' [x]-3*y'' [x]-y' [x]+3*y[x]==x"2*Exp[x],y[x],x, IncludeSingularSolutiﬂons -> True]

3
y(x) = €° (—% — g + 02) +c1e7% + 3™
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13.1 problem 1
Internal problem ID [11855]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

22y —3y'r+3y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 13

-

Ldsolve (x~2*diff (y(x) ,x$2) -3*x*diff (y(x) ,x)+3*y(x)=0,y(x), singsol=all)

-

y(z) = z(c2r® + 1)

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 16

e B
LDSolve [x~2*y' ' [x]-3*x*y' [x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> True)j]

y(z) = z(c2r® + 1)
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13.2 problem 2
Internal problem ID [11856]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 2.

ODE order: 2.

ODE degree: 1.

(4

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

22y +y'z —4y=0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 15

Ldsolve(x’?*diff (y(x) ,x$2) +x*diff (y(x),x)-4*y(x)=0,y(x), singsol=all) J
z4cl + co
y(z) = 2

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 18

LDSolve [x~2xy' ' [x]+x*y' [x]-4*y[x]==0,y[x],x,IncludeSingularSolutions -> Truel J

coxt + ¢
)

y(z) =
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13.3 problem 3
Internal problem ID [11857]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 3.

ODE order: 2.

ODE degree: 1.

(4

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

4ry" — 4z +3y =0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 13

Ldsolve(4*x‘2*diff (y(x),x$2) -4xx*diff (y (x) ,x)+3*y(x)=0,y(x), singsol=all) J

y(z) = Vz(ez+a)

v Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 18

-

N
LDSolve [4xx~2xy' ' [x]-4*x*xy' [x]+3*y[x]==0,y[x],x,IncludeSingularSolutions -> Trﬁ.le]

y(z) = Vr(cax + ¢1)
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13.4 problem 4
Internal problem ID [11858]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 4.

ODE order: 2.

ODE degree: 1.

(4

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

22y —3y'r+4y =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 14

Ldsolve(x’?*diff (y(x),x$2) -3*x*diff (y (x) ,x)+4*y (x)=0,y(x), singsol=all) J

y(z) = 2%(c1 + 2 In (7))

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 18

LDSolve [x~2xy' ' [x]-3*x*y' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> TrueJ‘]

y(z) = 2*(2czlog(z) + ¢1)
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13.5 problem 5
Internal problem ID [11859]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 5.

ODE order: 2.

ODE degree: 1.

(4

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

22y +yr+4y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 19

Ldsolve(x’?*diff (y(x) ,x$2) +x*diff (y(x) ,x) +4*y(x)=0,y(x), singsol=all) J

y(z) = ¢y sin (21n (z)) + cacos (21n (z))

v Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 22

LDSolve [x~2xy' ' [x]+x*y' [x]+4*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

J

y(z) = ¢1 cos(2log(x)) + c2sin(2log(z))
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13.6 problem 6
Internal problem ID [11860]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

2y —3y'r+13y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 23

-

Ldsolve (x~2+diff (y(x) ,x$2) -3*x*diff (y(x) ,x)+13*y(x)=0,y(x), singsol=all) J

y(z) = 2*(cy sin (31n (z)) + ¢z cos (31n (x)))

v Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 26

LDSolve [x~2*y'' [x]-3*x*y' [x]+13*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = z%(cy cos(3log(z)) + c; sin(3log(x)))

329



13.7 problem 7
Internal problem ID [11861]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

322y —4y'z +2y=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15

Ldsolve(B*x‘Q*diff (y(x),x$2) -4xx*diff (y (x) ,x)+2*y (x)=0,y(x), singsol=all) J

y(z) = 17 + crws

v Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 20

e N
LDSolve [3xx~2xy' ' [x]-4*x*y' [x]+2*y[x]==0,y[x],x,IncludeSingularSolutions -> Trj.\e]

y(z) = 2’ + 1z
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13.8 problem 8
Internal problem ID [11862]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 8.

ODE order: 2.

ODE degree: 1.

(4

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

22y +yr+9y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 19

Ldsolve(x’?*diff (y(x) ,x$2) +x*diff (y(x),x)+9*y(x)=0,y(x), singsol=all) J

y(z) = ¢y sin (31n (z)) + cacos (31n (z))

v Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 22

LDSolve [x~2xy' ' [x]+x*y' [x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

J

y(z) — ¢1 cos(3log(z)) + cosin(3 log(z))
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13.9 problem 9
Internal problem ID [11863]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

9z%y" +3yz+y =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

Ldsolve(g*x‘Q*diff (y(x),x$2)+3*x*diff (y (x) ,x)+y(x)=0,y(x), singsol=all) J

y(@) = (a1 +caln (2)) 25

v Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 24

-

N
LDSolve [9*x~2*y' ' [x]+3*x*y' [x]+y[x]==0,y[x],x,IncludeSingularSolutions -> True)j]

y(@) = 5 V(e log(a) + 301
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13.10 problem 10
Internal problem ID [11864]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

z2y" —5y'z +10y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 19

-

Ldsolve (x~2+diff (y(x) ,x$2) -5*x*diff (y(x) ,x)+10*y(x)=0,y(x), singsol=all) J

y(z) = 23(c; sin (In (z)) + cos (In ()) c3)

v Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 22

LDSolve [x~2*y'' [x]-b*x*y' [x]+10*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(z) = 2°(cy cos(log(z)) + c; sin(log(z)))
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13.11 problem 11
Internal problem ID [11865]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 11.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

x3y"' _ 3.’1723/” + 6y'x _ 6y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 16

Ldsolve(x*s*diffcy(x),x$3)—3*x*2*diff(y(x),x$2)+e*x*diff(y(x),x)—e*y(x)=o,y(x)} singsol=all)

y(z) = z(c32” + 2z + ¢1)

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 19

LDSOlve [x~3xy' ' ' [x]-3*x"2%y'' [x]+6*x*y' [x]-6*y[x]==0,y[x],x, IncludeSingularSolj.ltions -> True]

y(z) = z(z(csz + c2) + 1)
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13.12 problem 12
Internal problem ID [11866]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 12.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _fully, _exact, _linear]]

3y + 22%)" — 10y'z — 8y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 18

Ldsolve(x"3*diff (y(x),x$3)+2xx"2*diff (y(x) ,x$2) -10*x*diff (y(x) ,x)—8*y(x)=0,y(x}) , singsol=all)

128 + cor + C3

y(z) =

xr2

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 22

LDSolve [x~3*xy''' [x]+2*x"2%y"' ' [x]-10*x*y' [x]-8*y[x]==0,y[x],x, IncludeSingularSojLutions -> True

c3z8 + cox 4+ ¢
)

y(z) =
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13.13 problem 13
Internal problem ID [11867]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 13.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

x3y"' _ .’L'2y” _ 63/1' + 18y =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 22

Ldsolve(x"3*diff (y(x),x$3)-x"2%diff (y (x) ,x$2) -6*x*diff (y(x) ,x)+18*y(x)=0,y(x) J singsol=all)

ez’ In(z) + 2’ + ¢

y(z)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 26

xr2

LDSolve [x~3*xy''' [x]-x"2%y'"' [x]-6*x*y' [x]+18*y[x]==0,y[x],x, IncludeSingularSolu}:ions -> True]

cox® + c32° log(z) + ¢
)

y(z) =

336



13.14 problem 14
Internal problem ID [11868]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 14.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

22y’ —4y'z + 6y = 4o — 6

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 19

Ldsolve (x~2+diff (y(x) ,x$2) -4*x*diff (y(x) ,x)+6*y(x)=4*x-6,y(x), singsol=all) J

y(z) = a1z’ + oz’ + 22 — 1

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 22

kDSolve [x~2xy' ' [x]-4*x*y' [x]+6*y[x]==4%x-6,y[x],x,IncludeSingularSolutions -> jl‘rue]

y(z) = cx® + c2® +2r — 1

337



13.15 problem 15
Internal problem ID [11869)

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 15.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

z?y" — by'z + 8y = 223

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 18

Ldsolve (x~2+diff (y(x) ,x$2) -5*x*diff (y(x) ,x)+8*y(x)=2*%x"3,y(x), singsol=all) J

y(z) = 2°(c22® + ¢1 — 22)

v Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 21

LDSOlve [x~2xy' ' [x]-b*x*y' [x]+8*y[x]==2%x"3,y[x],x,IncludeSingularSolutions -> jl'rue]

y(z) = 7 (c22® — 224 ¢1)

338



13.16 problem 16
Internal problem ID [11870]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 16.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

%y’ + 4y'z + 2y = 41n (2)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 20

e B

tdsolve(x’?*diff (y(x) ,x$2) +4xx*diff (y(x) ,x)+2*y(x)=4*1n(x) ,y(x), singsol=all) J

C1 Co
=21 2342
y(z) =2 (z)+ -3+

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 23

‘ DSolve [x~2xy' ' [x]+4*x*y' [x]+2*y[x]==4%Log[x],y[x],x,IncludeSingularSolutions +> True]

C1 C
y(z) — 2 + 2log(z) + P 3

339



13.17 problem 17
Internal problem ID [11871]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 17.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

v*y" +y'z + 4y = 2z1n ()

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 27

e B

tdsolve(x’?*diff (y(x) ,x$2) +x*diff (y(x) ,x) +4*y (x)=2*x*1n(x) ,y(x), singsol=all) J

2In(z)xz 4z

y(x) =sin (2In (z)) 2 + cos (21In (z)) ¢; + 3 ~ 5

v/ Solution by Mathematica
Time used: 0.11 (sec). Leaf size: 33

‘ DSolve [x~2*y'' [x]+x*y' [x]+4*y[x]==2*x*Log[x],y[x],x,IncludeSingularSolutions +> Truel

y(z) — 2—25x(5 log(z) — 2) + ¢ cos(2log(z)) + ¢z sin(2log(z))

340



13.18 problem 18
Internal problem ID [11872]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 18.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _linear, _nonhomogeneous]]

z%y" + o'z + 4y = 4sin (In (z))

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 24

e

tdsolve(x‘2*diff(y(x),x$2)+x*diff(y(x),x)+4*y(x)=4*sin(ln(x)),y(x), singsol=ai})

4sin (In (z))

y(x) =sin (2In (z)) ¢z + cos (21In (z)) ¢; + 3

v/ Solution by Mathematica
Time used: 0.176 (sec). Leaf size: 29

‘ DSolve [x~2*y'' [x]+x*y' [x]+4*y[x]==4*Sin[Log[x]],y[x],x, IncludeSingularSolutio#s -> Truel

y(z) — %1 sin(log(x)) + ¢ cos(2log(x)) + ca sin(2log(x))

341



13.19 problem 19
Internal problem ID [11873]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 19.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

3,.m 2, I

23y — a2y + 2/ — 2y =23

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 23

Ldsolve(x*s*diffcy(x),x$3)—x*2*diff(y(x),x$2)+2*x*diff(y(x),x)—2*y(x)=x*3,y(x)} singsol=all)

4c3l 4 2+4
y(x):x( csln (z) + 402z+:v +4cy)

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 29

LDSolve [x~3xy' ' ' [x]-x"2*y' "' [x]+2*xx*xy' [x]-2*y[x]==x"3,y[x],x, IncludeSingularSolj.ltions -> True]

1
y(x) — Zw(xQ + desz + 4ep log(x) + 4cy)

342



13.20 problem 20
Internal problem ID [11874]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 20.

ODE order: 2.

ODE degree: 1.

(4

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

22y — 2/ — 10y =0

With initial conditions

[y(1) =5,4'(1) = 4]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 15

dsolve ([x~2*diff (y(x) ,x$2)-2*x*diff (y(x),x)-10*y(x)=0,y(1) = 5, D(y) (1) = 4] ,y(x), singsol=z

N

3
y(z) = 22° + o

v/ Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 16

e

LDSolve [{x"2*y' ' [x]-2*x*y' [x]-10*y[x]==0,{y[1]==5,y' [1]1==4}},y([x],x, IncludeSingularSolutions

227 +3
2

y(z) =

343



13.21 problem 21
Internal problem ID [11875]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 21.

ODE order: 2.

ODE degree: 1.

(4

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

22y —4y'z+6y =0

With initial conditions

[¥(2) = 0,4/(2) = 4]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 11

dsolve ([x~2*diff (y(x) ,x$2)-4*x*diff (y(x),x)+6%y(x)=0,y(2) = 0, D(y)(2) = 4] ,ykx), singsol=al

J

N

y(z) = 2%(z —2)

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 12

-

.
LDSolve [{x"2*y'' [x]-4*x*xy' [x]+6*xy[x]==0,{y[2]==0,y"' [2]1==4}},y[x],x, IncludeSingj.\larSolutions -

y(z) = (z — 2)x?

344



13.22 problem 22
Internal problem ID [11876]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 22.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

22y + 5y +3y=0

With initial conditions

[y(1) = 1,¢4/(1) = 5]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 15

dsolve ([x~2*diff (y(x) ,x$2) +5*x*diff (y(x) ,x)+3*y(x)=0,y(1) = 1, D(y) (1) = -5] ,y(x), singsol=z

N

—x2+2
3

y(z) =

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 16

( N
LDSolve[{x“Z*y"[x]+5*x*y'[x]+3*y[x]==0,{y[1]== ,y' [11==-5}},y[x] ,x,IncludeSingularSolutions

345



13.23 problem 23
Internal problem ID [11877]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 23.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _nonhomogeneous]]

2y’ — 2y =4z —8

With initial conditions

[y(1) = 4,4/(1) = —1]

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 15

dsolve([x~2*diff (y(x) ,x$2)-2*y(x)=4*x-8,y(1) = 4, D(y) (1) = -1],y(x), singsol%all)

N

1
y(x)=x2+4—2x+;

v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 16

e

LDSolve [{x"2*y' ' [x]-2*xy [x]==4%x-8,{y[1]==4,y' [1]==-1}},y[x] ,x, IncludeSingularSﬁ:lutions -> Tru

1
y(x) > 2 -2+ - +4
x

346



13.24 problem 24
Internal problem ID [11878]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 24.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2y — dy'z + 4y = —623 + 422

With initial conditions

[y(2) = 4,¢/(2) = —1]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 23

dsolve ([x~2xdiff (y(x) ,x$2) -4*x*diff (y(x) ,x)+4*y(x)=4*x"2-6*x"3,y(2) = 4, D(y) p) = -1],y(x),

J

N

_ 23, 3 2, 9
y(z) = 54% +3z° — 22" + 3%
v/ Solution by Mathematica

Time used: 0.02 (sec). Leaf size: 28

e B

LDSolve [{x~2%y"' ' [x]-4*xxy' [x]+4xy [x]==4*x"2-6%x"3,{y[2]==4,y' [2]==-1}},y[x],x, J[ncludeSingular

23z4 5 5z
- —9r2 4 2
y(z) — o1 + 3z z° + 3

347



13.25 problem 25
Internal problem ID [11879]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 25.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

z2y" + 2y'z — 6y = 102?

With initial conditions

[y(1) = 1,4/(1) = —6]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 22

dsolve ([x~2*diff (y(x) ,x$2) +2*x*diff (y(x) ,x)-6*y(x)=10*x"2,y(1) = 1, D(y) (1) = -6],y(x), sing

J

N

22°1In () — z® + 2
y(z) = (@)

3

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 23

e B
LDSolve [{x~2xy' ' [x]+2*x*y' [x]-6*y[x]==10*x"2,{y[1]==1,y' [1]==-6}},y[x],x, InclujieSingularSolut

—z° + 22° log(z) + 2
3

y(z) —

348



13.26 problem 26
Internal problem ID [11880]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 26.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

z?y" — by'z + 8y = 223

With initial conditions

[y(2) = 0,4/(2) = 8]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 15

dsolve ([x~2*diff (y(x) ,x$2) -5*x*diff (y(x) ,x)+8*y(x)=2%x"3,y(2) = 0, D(y)(2) = %8],y(x), sings

N

y(z) = —22° + 427

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 13

-

N
LDSolve [{x~2*y'' [x]-5*xx*y' [x]+8*y[x]==2%x"3,{y[2]==0,y' [2]==-8}},y[x],x, IncludeingularSoluti

y(z) = —2(z — 2)2?

349



13.27 problem 27
Internal problem ID [11881]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 27.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

z%y” — 6y = In ()

With initial conditions

y(1) = /(1) =~

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 20

Ldsolve([x‘2*diff(y(x),x$2)-6*y(x)=ln(x),y(1) = 1/6, D(y) (1) = -1/6],y(x), singsokan)

1 2 In(z) 1

V@) =Hn T8 6 T3

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 29

‘ DSolve [{x~2*y'' [x]-6%y[x]==Log[x],{y[1]1==1/6,y' [1]==-1/6}},y[x],x, IncludeSing#larSolutions -

2z° + x? — 622 log(z) + 3

350



13.28 problem 28
Internal problem ID [11882]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 28.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

(€+2)°y" —(z+2)y =3y =0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 19

|dsolve((x+2) "2*diff (y(x),x$2) - (x+2)*diff (y(x),x)-3*y(x)=0,y(x), singsol=all)

B cl+02(x—|—2)4
T+ 2

y(z)

v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 22

LDSolve [(x+2)~2*y"' ' [x] - (x+2) *y' [x]-3*y[x]==0,y[x] ,x,IncludeSingularSolutions —f True]

Co

— 2)3
y(z) = c1(z + 2) +a:+2

351



13.29 problem 29
Internal problem ID [11883]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 4, Section 4.5. The Cauchy-Euler Equation. Exercises page 169
Problem number: 29.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(20 —3)%y" —6(2z —3)y +12y =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 17

‘dsolve((2*x—3)“2*diff(y(x),x$2)—6*(2*x—3)*diff(y(x),x)+12*y(x)=0,y(x), singsoi=a11)

o= (o-3) (evol=-3))

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 24

‘ DSolve [(2*x-3) ~2xy' ' [x]-6% (2*x-3) *y' [x]+12*y[x]==0,y[x],x, IncludeSingularSolu*:ions -> Truel

y(z) = (3 — 22)3 + ¢ (3 — 27)

352
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14.1 problem 1
Internal problem ID [11884]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.1. Exercises
page 232

Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

y' +yz+y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 34

p
‘0rder:=6;
‘dsolve(diff(y(x),x$2)+x*diff(y(x),x)+y(x)=0,y(x),type='series',x=0);

y(z) = (1 o éx‘*) y(0) + (:c - %x?’ + %ﬁ) D(y) (0) + O(z")

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 42

LAsymptoticDSolveValue [y'' [x]+x*y' [x]+y[x]==0,y[x],{x,0,5}]

z® xt  z?
N T
y(x) 02(15 3+w)+cl<8 2-!— )
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14.2 problem 2
Internal problem ID [11885]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.1. Exercises
page 232

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y' +8/r—4y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

p
‘0rder:=6;
‘dsolve(diff(y(x),x$2)+8*x*diff(y(x),x)—4*y(x)=0,y(x),type='series',x=0);

2 2
y(z) = (—2z* +22° + 1) y(0) + <m - §m3 + §$5) D(y) (0) + O(=°)
v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 38

LAsymptoticDSolveValue [y'' [x]+8*x*y' [x]-4*y[x]==0,y[x],{x,0,5}]

275 223
y(z) %cz(% - %—I—x) + 1 (—2z* + 227 + 1)
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14.3 problem 3
Internal problem ID [11886]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.1. Exercises
page 232

Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Y +yr+ (22°+1)y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

‘0rder:=6; ‘
| dsolve(diff (y(x),x$2)+x*diff (y(x),x)+(2*x"2+1)*y(x)=0,y(x) ,type='series', ,x=0);

_ 1, 1 4 lLg 154 6
y(z) = <1 5% ~ 5% ) y(0) + (x 3%~ 3% D(y) (0) + O(=°)
v Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 42

-

LAsymptoticDSolveValue [y'' [x]+x*y' [x]+(2*x"2+1)*y[x]==0,y[x],{x,0,5}]

| —

x> 23 zt  z?
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14.4 problem 4
Internal problem ID [11887]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.1. Exercises
page 232

Problem number: 4.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

Y +yr+ (z°—4)y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 34

‘0rder:=6;
‘dsolve(diff(y(x),x$2)+x*diff(y(x),x)+(x‘2-4)*y(x)=0,y(x),type='series',x=0);

y(r) = (1 + 222 + 7119”4) y(0) + (x 4l %f) D(y) (0) + O(=°)

2
v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 40

-

LAsymptoticDSolveValue [y'' [x]+x*y' [x]+(x"2-4)*y[x]==0,y[x],{x,0,5}]

| —

AR zt )
y(:v)—>02<—@+?+x> +CI<Z+2m —l—l)

357



14.5 problem 5
Internal problem ID [11888]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.1. Exercises
page 232

Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

v +yz+ Bz +2)y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

‘Order:=6; ‘
‘dsolve(diff(y(x),x$2)+x*diff(y(x),x)+(3*x+2)*y(x)=0,y(x),type='series',x=0);

1 1 11 1 1 1
(1 _ .2 L3, L 4 1l R R VR 6
y(x) = <1 "= o2 + 3% + 10" ) y(0) + (x 5%~ % + g% ) D(y) (0) + O(z°)
v/ Solution by Mathematica

y

Time used: 0.001 (sec). Leaf size: 61

AsymptoticDSolveValue[y'' [x]+x*y' [x]+(3*x+2)*y[x]==0,y[x],{x,0,5}]

N J
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14.6 problem 6
Internal problem ID [11889)

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.1. Exercises
page 232

Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

y' —yz+(Br—-2)y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 47

‘Order:=6; ‘
‘dsolve(diff(y(x),x$2)-x*diff(y(x),x)+(3*x—2)*y(x)=0,y(x),type='series',x=0);

1 1 11 1 1 1
y(z) = <1 + 2% — §x3 + §z4 - Ex‘r’) y(0) + (z + 59:3 - 1354 + gxs) D(y) (0) +O(z®)
v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 59

AsymptoticDSolveValue[y'' [x]-x*y' [x]+(3%x-2)*y[x]==0,y[x],{x,0,5}]

N J

@Woe(L T T g) e (N T T ey
x ol —=———+—-+¢z al— ——— 4z
y A 720 T3 2
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14.7 problem 7
Internal problem ID [11890]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.1. Exercises
page 232

Problem number: 7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(Z?+1)y" +yz+yz=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 39

‘0rder:=6; ‘
|dsolve((x™2+1)*diff (y(x),x$2)+x*diff (y(x) ,x)+x*y(x)=0,y(x) ,type='series', ,x=0);

y(z) = <1 - éxﬁ" + 4%355) y(0) + <ac - %af” et %xs) D(y) (0) + O (a*)

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 49

-

LAsymptoticDSolveValue [(x™2+1) *y' ' [x]+x*y' [x]+x*y [x]==0,y[x],{x,0,5}]

| —

325 3z 2t 28
y(x) = a1 E_E—'_l +teo|l—————F+=z
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14.8 problem 8
Internal problem ID [11891]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.1. Exercises
page 232

Problem number: 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(x—1)y" — Bz —2)y +2yr =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 47

‘Order:=6; ‘
‘dsolve((x—l)*diff(y(x),x$2)—(3*x—2)*diff(y(x),x)+2*x*y(x)=0,y(x),type='series

',x=0);

1 1 11 1 1 1
y(z) = (1 + gx?’ + §z4 + @xs) y(0) + (x +2% 452t + 6954 + ﬁx5) D(y) (0)+O(z")

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 59

AsymptoticDSolveValue [(x-1)*y'' [x]-(3*x-2)*y' [x]+2*x*y[x]==0,y[x],{x,0,5}]

N J

@Woa( 2 T T ) (T s T T 2y
A C —_— —_— C -— —_— —_ X T
y {60 "33 202476 T2
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14.9 problem 9
Internal problem ID [11892]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.1. Exercises
page 232

Problem number: 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(1,‘3—1) y”+x2y’+yz=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 24

‘0rder:=6; ‘
‘dsolve((x‘3-1)*diff(y(x),X$2)+X‘2*diff(y(x),X)+X*Y(X)=0’Y(X)’tYPe='Series"X=P);

y(r) = (1 + %3) y(0) + (x + %m‘*) D(y) (0) + O(=°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 28

r

LAsymptoticDSolveValue [(x~3-1)*y'' [x]+x"2*y' [x]+x*y[x]==0,y[x],{x,0,5}]

zt z3
y(x) — Q(K-I—x) —l—cl(g-l— 1)

| —
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14.10 problem 10
Internal problem ID [11893]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.1. Exercises
page 232

Problem number: 10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

(z+3)y" +(x+2)y+y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

‘Order:=6; ‘
‘dsolve((x+3)*diff(y(x),x$2)+(x+2)*diff(y(x),x)+y(x)=0,y(x),type='series',x=0)k

1 1 1 7
— 1—Z= 2 -3 - 4 "5
y(@) ( 6% T 187 ~216° 3210 ) Y0
Lo, 1y 1 5 6
—i-(x 3% T 362 1089:)D(y)(0)+0(x)
v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63

AsymptoticDSolveValue [(x+3)*y'' [x]+(x+2)*y' [x]+y[x]==0,y[x],{x,0,5}]

N J

¥  xt P Tx5 23 x? )

L — R |
y(x)_”jz( 108 36 3”")”1( 3240 216 18 6
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14.11 problem 11
Internal problem ID [11894]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.1. Exercises
page 232

Problem number: 11.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _exact, _linear, _homogeneous]]

y' —yr—y=0

With initial conditions
[y(0) = 1,4/(0) = 0]

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

‘0rder:=6; ‘
|dsolve([diff(y(x),x$2)-x*diff(y(x),x)-y(x)=0,y(0) = 1, D(y)(0) = 0],y(x),type='series',x=0);

1 1
ylx) =1+ §:c2 + §x4 + 0 (z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19

-

AsymptoticDSolveValue [{y'' [x]-x*y' [x]-y[x]==0,{y[0]==1,y' [0]==0}},y[x],{x,0, 5\}]

N

4 2

X X
AT |
y(x) gt o T
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14.12 problem 12
Internal problem ID [11895]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.1. Exercises
page 232

Problem number: 12.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

v'+y'z—2y=0

With initial conditions
[y(0) = 0,4'(0) = 1]

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14

‘/Order :=6; \‘
’dsolve([diff(y(x),x$2)+x*diff(y(x),x)—2*y(x)=0,y(0) =0, D(y)(0) = 1],y(x),ty#e='series',x=0

1 1
ylx) =z + 61‘3 - 1—201'5 + O (z°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 19

/AsymptoticDSolveValue {y'' [x]+x*y' [x]-2*%y[x]==0,{y[0]==0,y' [0]==1}},y[x],{x, O\L 5}]

N J

5 .’1,'3

y(x) — S "
120 6
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14.13 problem 13
Internal problem ID [11896]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.1. Exercises
page 232

Problem number: 13.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(2+1)y" +yz+2yz =0

With initial conditions

[y(0) = 2,4/(0) = 3]
With the expansion point for the power series method at x = 0.

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 18

‘0rder:=6; ‘
|dsolve([(x"2+1)*diff (y(x),x$2)+x*diff (y(x) ,x)+2xxky(x)=0,y(0) = 2, D(y)(0) = 3],y(x),type="s

1 21
y(x) =2+ 3z — g:c?’ — 5:64 + Em‘r’ + O (z°)
v/ Solution by Mathematica

Time used: 0.002 (sec). Leaf size: 29

‘ AsymptoticDSolveValue [{(x"2+1)*y"' ' [x]+x*y' [x]+2*x*y[x]==0,{y[0]==2,y' [0]==3}} Ly [x],{x,0,5}]

21z z* 78
y(x)—) 40 —3—?4-3.’134‘2
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14.14 problem 14
Internal problem ID [11897]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.1. Exercises
page 232

Problem number: 14.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(22 —3)y" — 2z +y =0

With initial conditions

[y(0) = —1,4/(0) = 5]
With the expansion point for the power series method at x = 0.

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 20

‘0rder:=6; ‘
‘dsolve([(2*x“2—3)*diff(y(x),x$2)-2*x*diff(y(x),x)+y(x)=0,y(0) = -1, D(y)(0) =\5],y(x),type=-

1 1
y(z) = -1+ 5z — ~2° — Ex?’ a_ T

o o 5 6
5 ~18° " 316° ~a1® TO )

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 36

‘ AsymptoticDSolveValue [{(2*x~2-3)*y' ' [x]-2*x*y' [x]+y[x]==0,{y[0]==-1,y' [0] ==5}} ,y[x],{x,0,5}]

(x)_>_7_935_‘”_4_5_ﬁ_‘”_2+5x_1
y 216 216 18 6
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14.15 problem 15
Internal problem ID [11898]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.1. Exercises
page 232

Problem number: 15.

ODE order: 2.

ODE degree: 1.

(4

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

x2y”+y'z+y=0

With the expansion point for the power series method at x = 1.

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 49

‘Order:=6; ‘
‘dsolve(x“2*diff(y(x),x$2)+x*diff(y(x),x)+y(x)=0,y(x),type='series',x=1);

y(x)=<1_(—1;—x) +(—1;—x) _5(—11;36) +(—1:—))|-x) >y(1)

~1+2)? (-1+2)° (-1+2)°

f (140G ElE (CLHT) poy 4y 4 o(af)
2 6 12

v/ Solution by Mathematica

Time used: 0.001 (sec). Leaf size: 78

e hY

AsymptoticDSolveValue [x~2*y'' [x]+x*y' [x]+y[x]==0,y[x],{x,1,5}]

N\ J

y(z) = cl(%(cc _1yp— 15—2(33 T %(w _1p— %(x —1 4 1)
+c (—1—12(x —1)°+ é(x -1 - %(:c —1)2+z— 1)
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14.16 problem 16
Internal problem ID [11899]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.1. Exercises
page 232

Problem number: 16.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

zzy// —|—3y’x —y= 0

With the expansion point for the power series method at x = 1.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 54

‘0rder:=6; ‘
‘dsolve(x‘2*diff(y(x),x$2)+3*x*diff(y(x),x)-y(x)=0,y(x),type='series',x=1); ‘

2 6 6 60

+<_1+x_3(—12—|-z) +13(—16+x) _35(—12+ z) +56(—i5—|—w) )D(y)(l)

y(x):<1+(—1+x) 5(-1+2)°  7(-1+2)" 91(-1+2) >y(1)

+ O(zG)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 87

LAsymptoticDSolveValue [x~2xy' ' [x]+3*x*y' [x]-y[x]==0,y[x],{x,1,5}] J
91 7 5 1
Sel-=@-14+=(z-1)*=-Z(z—-13+Z(z—-1)2+1
y(z) cl( 60(£U ) +6(x ) 6($ ) —|—2(x )° + )
96 oy 30 B 3 2
+02<15(x 1) 12(z 1)+6(:c 1) 2(x *+2—-1
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14.17 problem 17
Internal problem ID [11900]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.1. Exercises
page 232

Problem number: 17.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

zy" +y +2y=0

With initial conditions
[y(1) = 2,9'(1) = 4]

With the expansion point for the power series method at x = 1.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 20

‘Order:=6; ‘
‘dsolve([x*diff(y(x),x$2)+diff(y(x),x)+2*y(x)=0,y(1) =2, D(y (@) = 4],y(x),ty#e='series',x=1

y(z) =2+4(—1+z) —4(-1+1z)°+ %(—1 +z)’ - %(—1 +2)* + 135(—1 +2)°+0 ((-1
+x)6)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 44

LAsymptoticDSolveValue [{xxy' ' [x]+y' [x]+2%y [x]==0,{y[1]==2,y' [1]==4}},y[x],{x, 1} 5}]

y(z) = 1—25(z— 1y — %(x— 1)4+§(x— 1)? — (g — 1) + 4z — 1) + 2
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14.18 problem 18
Internal problem ID [11901]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.1. Exercises
page 232

Problem number: 18.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(-2 +1)y" —2y'z+n(n+1)y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 101

‘0rder:=6; ‘
|dsolve((1-x"2)*diff (y(x),x$2)-2*x*diff (y(x),x)+n*(a+1)*y(x)=0,y(x) ,type='series',x=0);

y(z) = (1_n(n-;1)x +n(n +2n 2;5n—6)x )y(O)
+( (n +n6—2)x +(n +2n —13?20— 14n +24) x )D(y)(0)+0(m6)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 120

‘ AsymptoticDSolveValue [(1-x72) *y'' [x] -2*x*xy' [x]+n* (n+1)*y[x]==0,y[x],{x,0,5}] ‘

1 2 7 1 AT
y(z) _>C2<§0(n2+n) x5+@(—n2 —n) z5+6(—n2—n) x3+g+§+x)
1 1 1
+cl<ﬂ(n2+n)2x4+1(—n2—n) x4+§(—n2—n) :1:2+1>
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15 Chapter 6, Series solutions of linear differential
equations. Section 6.2 (Frobenius). Exercises

page 251
15.1 problem 1 . . . . . . . e B73
15.2 problem 2 . . . . . . ... e 3741
153 problem 3 . . . . . . 376
15.4 problem 4 . . . . . .. e 377
15.5 problem 5 . . . . ...
15.6 problem 6 . . . . . . . ... 379
15.7 problem 7 . . . . .. e 380
158 problem 8 . . . . . .
159 problem 9 . . . . . ...
15.10problem 10 . . . . . . . . ..
15.11problem 11 . . . . . . . . e 384
15.12problem 12 . . . . . . .. 385
15.13problem 13 . . . . . ...
15.14problem 14 . . . . . . .. e
15.15problem 15 . . . . . ..
15.16problem 16 . . . . . . . . . .. e
15.17problem 17 . . . . . . .. 390)
15.18problem 18 . . . . . . .. e
15.19problem 19 . . . . . . ..
15.20problem 20 . . . . ...
15.21problem 21 . . . . . .. L 394
15.22problem 22 . . . . .. L 395
15.23problem 23 . . . . ... 396
15.24problem 24 . . . . . ... e e
15.25problem 25 . . . . . .. 398
15.26problem 26 . . . . . . . L. 399

372



15.1 problem 1
Internal problem ID [11902]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(22 =3z)y" +(z+2)y +y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 44

‘0rder:=6; ‘
| dsolve((x™2-3%x)*diff (y(x),x$2)+(x+2)*diff (y (x) ,x)+y (x)=0,y(x) , type="'series',x=0);

y(@) =ews ( 1+ 562+ 70587 + T3a7102° T 18498912° T 372980416°

1 1 ) 25 17
+02(1 —crx—-rP— - - —2°+0 (xﬁ))

§<1 17 1241 , 80665 5 972725 , = 5797441 O(xﬁ))

2 2 24 336 672

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 85

LAsymptoticDSolveValue [(x"2-3xx)*y' ' [x]+(x+2)*y' [x]+y[x]==0,y[x],{x,0,5}] J

y(x)_>62(_ix5_£x4_5_x3_x_2_§+1)
672 336 24 2 2
o (5797441.’1)5 + 972725x* n 8066523 + 124122 + 17z 1) 2513
872980416 48498912 = 1347192 7128 36
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15.2 problem 2
Internal problem ID [11903]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(2 +2*)y" + (2 —22)y +4y =0

With the expansion point for the power series method at x = 0.

374



v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 1227

Order:=6;
dsolve((x“3+x‘2)*diff(y(x),x$2)+(x‘2-2*x)*diff(y(x),x)+4*y(x)=0,y(x),type='se#ies',x=0);
s s 3WVT—i —4/T — 124
y(o) = a2 (czw 2 (1 - —2\/7+2z'z+ (—V7+1) (iVT7 +2) =
+ 224 ! 7
3 (VT —-2) (—V7+1) (3+iV7)
84\/7_ @ 4
i (=T +1) (VT +2) B+ivT) (A+iVT)

2576i/7 + 6608
3 5

T a1 (VT 43) (VT4 2) B+ ivT) (T +5) +0 (2 ))
N 3T —i  12+4iVT

e (H WT+2 | B+3IVT

-|-%Jl 1 3+63i\/7—259 4
3 (iVT—2) (VT+3i) (Vit+i)  15iv/7—129"

—1239; — 805v/7 o 6
+ 2>+ 0 (z
675i + 255v/7 ( )>>

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 5834

tAsymptoticDSolveValue[(x‘3+x‘2)*y"[x]+(x‘2—2*x)*y'[x]+4*y[x]==0,y[x],{x,O,S}J

Too large to display
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15.3 problem 3
Internal problem ID [11904]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(' -2 +2*) " + 2z - 1)y + 2’y =0

With the expansion point for the power series method at x = 0.

X Solution by Maple

e N
‘0rder:=6; ‘
Ldsolve((x‘4—2*x‘3+x‘2)*diff(y(x),x$2)+2*(x—1)*diff(y(x),x)+x‘2*y(x)=0,y(x),ty#e='series',x=0

No solution found

v Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 71

( N
LAsymptoticDSolveValue [(x~4-2%x"3+x72) *y ' ' [x]+2% (x-1)*y' [x]+x~2*y [x]==0,y[x], {j( ,0,5}]

3> z* 2P 429z° 91z*  31z?
- 4+ 41 )+ 2z _ + — 241 2%
y(z) Cl( 10 | 6 ) e ( 5 6 +3z° + ) T
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15.4 problem 4

Internal problem ID [11905]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.

2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).

Exercises page 251
Problem number: 4.
ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(2°+z* —62%) ¢ + 2%y +y(z —2) =0

With the expansion point for the power series method at x = 0.

X Solution by Maple

p
‘0rder:=6;

N

Ldsolve ((x"5+x74-6*x"3) *diff (y(x) ,x$2) +x"2*diff (y(x) ,x)+(x-2) *y (x)=0,y(x), typei= 'series',x=0);

No solution found

v Solution by Mathematica

Time used: 0.226 (sec).

Leaf size: 282

( N
LAsymptoticDSolveValue [(x"5+x~4-6%x"3) *y' ' [x]+x~2*y' [x]+(x-2)*y[x]==0,y[x],{x,0,5}]

21
y(x) —>cle_¢5\/5x5/6(

_ 70670717962217iz%*  454703707iz"/?>  287057iz"?  22ix®/?

+ — +
8463329722368/3 5441955844/3  1679616+/3 243+/3

28128149072197063z5  222818846149z*  35197783x3

1412322 17z Ti/z

1523399350026240 156728328192 + 181398528

—|—1) +c2ef§7f/5:c5/6 (

70670717962217ix%%  454703707ix7/?

279936 | 216 6v/3
287057ix%/?  22ix%/?

2812814907219

8463329722368v/3  544195584/3

377

+ — +
16796164/3 243+/3

152339935002



15.5 problem 5
Internal problem ID [11906]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 5.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

20°y" +y'z+y(z® —1) =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 33

‘0rder:=6; ‘
| dsolve (2xx"2+diff (y(x),x$2)+x*diff (y(x),x)+(x"2-1)*y(x)=0,y(x) , type='series',x=0);

a(l—1iz%+ &zt + 0 (29)) <

1 1
y(x) = 7z 1— =2+ @x‘l +0 (x6)>

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 48

-

LAsymptoticDSolveValue [2%x~2xy ' ' [x]+x*xy' [x]+(x"2-1) *y [x]==0,y[x],{x,0,5}]

| —

4 22 02(%—%24—1)
_> RN —
y(z) clw(616 i )-I— NG

378



15.6 problem 6
Internal problem ID [11907]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 6.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

20°y" +y'z+ (22 —3)y =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 35

‘0rder:=6; ‘

‘dsolve(2*x‘2*diff(y(x),x$2)+x*diff(y(x),x)+(2*x“2—3)*y(x)=0,y(x),type='series',x=0);

y(z) = cox3 (1 — s+ 242+ 0 (29) + c1 (1 + 2% — ga* + O (29))

T

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 46

LAsymptoticDSolveValue [2xx~2xy' ' [x]+x*y' [x]+(2%x"2-3) *y [x]==0,y[x] ,{x,0,5}] J

cz<—””—64 + 2%+ 1)

y(z) —
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15.7 problem 7
Internal problem ID [11908]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 7.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

8
o2y —y'z + <w2+ §) y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 35

‘Order:=6; ‘
‘dsolve(x“2*diff(y(x),x$2)-x*diff(y(x),x)+(x“2+8/9)*y(x)=0,y(x),type='series',*=0);

y(z) = 173 <1 — ng + 32—0304 +0 ($6)> + s (1 - 1%332 + 83_63”4 +0 (mﬁ))

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 52

‘ AsymptoticDSolveValue [x~2*y' "' [x]-x*y' [x]+(x~2+8/9)*y[x]==0,y[x],{x,0,5}] J

9z*  3z? 9z* 322
y(x) %cl(@ - E—i_l) x4/3+cz(— - ——I—l) 2?3
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15.8 problem 8
Internal problem ID [11909]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

)
o2y —y'z + (23:2 + 5) y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 35

‘Order:=6; ‘
‘dsolve(x“2*diff(y(x),x$2)-x*diff(y(x),x)+(2*x“2+5/9)*y(x)=0,y(x),type='series

',x=0);

1 3 9 5 3 9
y(z) = 123 (1 — 5302 + 3—21'4 +0 (1'6)) + Cox3 (1 - E$2 + %1'4 +0 (1'6))

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 52

‘ AsymptoticDSolveValue [x~2*y'' [x]-x*y' [x]+(2*x~2+5/9)*y[x]==0,y[x],{x,0,5}] J

9z* 322 9z*  3z?
T 1) T2 1) 83
y(x)—>c2( + )\/5+c1(320 T )w
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15.9 problem 9
Internal problem ID [11910]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 9.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

1
x2y”+y’w+( 2—§)y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 35

‘Order:=6; ‘
‘dsolve(x“2*diff(y(x),x$2)+x*diff(y(x),x)+(x“2-1/9)*y(x)=0,y(x),type='series',*=0);

25(1— a2+ 22t + 0 (%) ep + (1 - 222+ 22t + 0 (2%)) &

X

y(z) =

=

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 52

‘ AsymptoticDSolveValue [x™2*y' "' [x]+x*y' [x]+(x72-1/9)*y[x]==0,y[x],{x,0,5}]

9z 32
9zt 32 > N Cz(m - T"'l)

u(z) = cl%(896 i 7
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15.10 problem 10
Internal problem ID [11911]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 10.

ODE order: 2.

ODE degree: 1.

(4

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

2zy" + 9y +2y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 44

p
‘0rder:=6; ‘
‘dsolve(2*x*diff(y(x),x$2)+diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0); ‘

2 2 4 2 4
= 1-2 S22 3, 2 4 5 6
y(x) cl\/E( 38+ 50~ gE® T ogaE? T Trrgoe? +0(z ))
2 4 2 4
1_2 2 _ = .3 4 4 7 b 6
+02( m+3:c =° +315x s +0(z ))

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 83

LAsymptoticDSolveValue [2*x*y' ' [x]+y' [x]+2*y[x]==0,y[x],{x,0,5}] J
4z° 2z 4r® 22 2z
o - _ LTy
y(@) Clﬁ( 155925 2835 315 1 15 3 )

I S
2\ 14175 " 315 45 ' 3
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15.11 problem 11
Internal problem ID [11912]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 11.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

3y — (z—2)y —2y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 44

‘Order:=6; ‘
‘dsolve(3*x*diff(y(x),x$2)—(x—2)*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0)k

, 7 5 13 1 19
e (14 Lo 2 e 4 5 6
y(@) = e’ ( T 1% 367 To” Tase” T 1166401: +0(2%)

1 2 3 4

v/ Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 81

"' [x]-(x-2)*y' [x]-2*y[x]==0,y[x],{x,0,5}]

y(z) = a1 o 2t 1807 Ba? 7w N, (8 o 2 32
“ 116640 t186 648 36 T 12 2\ 6160 " 176 " 20 " 10

)
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15.12 problem 12
Internal problem ID [11913]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 12.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

2y +2y +yzr =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 32

‘Order:=6; ‘
Ldsolve(x*diff(y(x),x$2)+2*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0); J

c(1— 122+ Lot + O (2f))
T

1 1
y(z) = <1 - 61'2 + 1—201'4 +0 (zﬁ)) +

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 42

‘ AsymptoticDSolveValue [x*y'' [x]+2*y' [x]+x*y[x]==0,y[x],{x,0,5}]

() = ¢ w_3_§+1 +c :v_4_:c_2+1
y 24 272 2\120 " 6
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15.13 problem 13
Internal problem ID [11914]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 13.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

1
x2y”+y’w+( Q—Z)y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 35

‘Order:=6; ‘
‘dsolve(x“2*diff(y(x),x$2)+x*diff(y(x),x)+(x“2-1/4)*y(x)=0,y(x),type='series',*=0);

c1 (1 — %xz + %0‘”4 +0 (mﬁ)) T+ 02(1 — %rQ + ir‘l +0 (ac6))

y(z) = NG

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 58

LAsymptoticDSolveValue [x~2xy' ' [x]+x*y' [x]+(x~2-1/4) *y[x]==0,y[x],{x,0,5}] J

T 22 1 202 52 e
_> —_— —_— S —
y(x) = ( o1 2 + \/5) +c ( 120 5 + :c)
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15.14 problem 14
Internal problem ID [11915]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 14.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

x2y"+(:v4+z)y’—y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 29

‘0rder:=6; ‘
| dsolve (x~2+diff (y(x),x$2)+(x"4+x)*diff (y(x) %)~y (x)=0,y(x) ,type='series', ,x=0);

c2(—2—22° + 0 (2°))
T

y(z) = a1z <1 - 1—15333 +0 (a:6)> 4

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 30

-

LAsymptoticDSolveValue [x~2*y' ' [x]+(x"4+x)*y' [x]-y[x]==0,y[x],{x,0,5}]

zt 2 1
y(x) = co T- ¢ +c §+E

| —
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15.15 problem 15
Internal problem ID [11916]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 15.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Lienard]

zy’ — (2 +2)y +yz =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 32

‘Order:=6; ‘
‘dsolve(x*diff(y(x),x$2)—(x“2+2)*diff(y(x),x)+x*y(x)=0,y(x),type='series',x=0)#

1 1
y(z) = c12® (1 + ng + ﬁx‘l + 0 (zG)) + co (12 + 622 + gw4 +0 ($6))

v Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 44

‘ AsymptoticDSolveValue [x*y'' [x]-(x~2+2)*y' [x]+x*y[x]==0,y[x],{x,0,5}]

xt  x? x’  xd 5
SalZ 4+ 4 LT
y(z) cl<8+2+ )+cz(35+5+z>
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15.16 problem 16
Internal problem ID [11917]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 16.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

x2y// +.’132yl _ 2y =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 45

‘Order:=6; ‘
‘dsolve(x“2*diff(y(x),x$2)+x“2*diff(y(x),x)-2*y(x)=0,y(x),type='series',x=0);

1 3 1 1 1
—e?(1-2 Q.2 t,.3, Lt 4 1 5 6
y(z) = c1z ( 58+ 50% ~ 357 + 168%  1120° + 0 (2%
N (12 — 6z + 2% — Ja* + 225 + O (25))

X

v Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 63

AsymptoticDSolveValue [x~2*y'' [x]+x~2*y' [x]-2*y[x]==0,y[x],{x,0,5}]

N\ J

(z) = x3+x2+1 1 N z8 x5+3x4 x3+2
x al-——+—F+--2 ol ==+ ————-—=+z
y W"2a 1272 2 2\168 30 " 20 2
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15.17 problem 17
Internal problem ID [11918]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 17.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

(22" —z)y"+ (2r —2)y + (—22° + 3z —2)y =0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 44

‘0rder:=6; ‘
| dsolve ((2%x"2-x)*diff (y(x) ,x$2)+(2kx-2)*diff (y(x) ,x)+(-2+x"2+3%x-2) ¥y (x)=0,y (x) , type="series

1 1 1 1
— 1_ T2 a3 4 -5 6
y(z) cl( x+2m 57 —|—24m 5% + O (z°)

c2(1 =2z + 122 — 323 4+ Ba* — Za5 + O (29))

X

v/ Solution by Mathematica
Time used: 0.033 (sec). Leaf size: 60

‘ AsymptoticDSolveValue [(2*%x~2-x)*y' ' [x]+(2*%x-2)*y' [x]+(-2*x"2+3*x-2)*y [x]==0,y[x],{x,0,5}]

() — ¢ 7—%3—7—m2—|—11—x—|-1—4 +c m—4—z—3+x—2—z+1
y W8 372 "z 2
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15.18 problem 18
Internal problem ID [11919]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 18.

ODE order: 2.

ODE degree: 1.

(4

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

3
x2y//_ylw+zy :O

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 27

‘0rder:=6; ‘
dsolve (x~2*diff (y(x) ,x$2)-x*diff (y(x) ,x)+3/4*y(x)=0,y(x) ,type="'series',x=0);

& J

y(z) = vz (az + c2) + O(z°)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 20

LAsymptoticDSolveValue [x~2*y'' [x]-x*y' [x]+3/4*y[x]==0,y[x],{x,0,5}] J

y(z) = c2®? + c1v/x
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15.19 problem 19
Internal problem ID [11920]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 19.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2y +yr+yle—1)=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 63

( hY
‘Order:=6; ‘
‘dsolve(x“2*diff(y(x),x$2)+x*diff(y(x),x)+(x—1)*y(x)=0,y(x),type='series',x=0)#

y(z)

_ az?(1— iz + 5507 — 55:28° + 5052 — 30m002° + 0 (2%)) + c2(In (z) (22 — 323 + 5a* — 5552° + O (2

X

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 83

‘ AsymptoticDSolveValue [x~2*y'' [x]+x*y' [x]+(x-1)*y[x]==0,y[x],{x,0,5}] ‘

1z — 1762° + 14422 1
(@) —>c1(3 7t — 176z +576; + 5762+ 576 po(a® 8o+ 20 log(x))

x® 2t 23 P
+C2(864o‘%+ﬁ‘3”)
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15.20 problem 20
Internal problem ID [11921]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 20.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

x2y//+ (w3—x)y’—3y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 47

‘0rder:=6; ‘
‘dsolve(x‘2*diff(y(x),x$2)+(xﬁ3-X)*diff(Y(X)sX)‘3*Y(X)=0’y(X)’tYPe='SerieS',X=P);

y(z)

_art(1— 2% + 35zt 4+ 0 (2°)) + co(In (2) ((—9) 2* 4 O (2°)) + (—144 + 362 + O (2°)))

B x

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 55

LAsymptoticDSolveValue [x~2*y' ' [x]+(x~3-x)*y' [x]-3*y[x]==0,y[x],{x,0,5}] J

5’ b, 1 . Tt + 1622 — 64

y(w)—>02<ﬁ—z+z) —I—cl(l—Gx log(z) — e >
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15.21 problem 21
Internal problem ID [11922]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 21.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

x2y// _ ylw + 8y(x2 _ 1) — O

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 35

‘0rder:=6; ‘
| dsolve (x~2+diff (y(x),x$2) -x*diff (y(x),%)+8%(x2-1)*y(x)=0,y(x) , type='series',x=0);

(mﬁ)) . c2(~86400 — 86400z” — 86400z* + O ()

1 1
y(z) = ¢zt (1 — 22+ —2*40 5
z

2 10
v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 36

r

LAsymptoticDSolveValue [x™2%y' ' [x]-x*y' [x]+8*(x"2-1)*y[x]==0,y[x],{x,0,5}]

| —

1 8 6
y(w)—)cl(z2+ﬁ+1> —I—cz(f—o—%—i-x‘l)
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15.22 problem 22
Internal problem ID [11923]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 22.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

3
.’132y” +.’L‘2yl _ Zy — 0

With the expansion point for the power series method at x = 0.

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 65

‘0rder:=6; ‘
Ldsolve(x‘Q*diff(y(x),x$2)+x‘2*diff(y(x),x)-3/4*y(x)=0,y(x),type='series',x=0)}

y(z)

_ar?(1— 574 52° — 1538° 4 057" — 12" + O (2%)) + co(In (z) (—j2° + §2° — pg2* + 752° + O
VT

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 103

LAsymptoticDSolveValue [x~2*xy' ' [x]+x~2*y"' [x]-3/4*y[x]==0,y[x],{x,0,5}] J

7pl/2 792 BpT/2 45/2
% —_ —
y(@) cz( 1024 192 T 32 2

1
+a:3/2) +c (—x3/2 (52°—162+32) log(z) —

91z* — 22423 + 1922% + 15362 — 3072)
256

3072/
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15.23 problem 23
Internal problem ID [11924]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 23.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

zy" +y +2y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 59

‘Order:=6; ‘
Ldsolve(x*diff(y(x),x$2)+diff(y(x),x)+2*y(x)=0,y(x),type='series',x=0); J

2 1 1
y(x) = (c1 + c2In (z)) (1 — 2+ 2% — §m3 + %x‘l — ﬁf +0 (x6)>

22 25 137
dr — 2 a3 Ay 4 b5 6
—|—(z 3z +27x 516° +13500m +0 (2% )
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 101

‘ AsymptoticDSolveValue [x*y'' [x]+y' [x]+2*y[x]==0,y[x],{x,0,5}]

» ot 22,
Sal-Z 42 2 94
y(x) cl( 150 + 3% 9 +z x + )

137z°  25z* 2223 zs ozt 228
Co —3x°+

—_— —_—— —_—— — 2_
13500 216 | 27 450 36 9 * 2“1) 1°g(z)+4x)
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15.24 problem 24
Internal problem ID [11925]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 24.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

2zy" +6y +y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 62

‘Order:=6; ‘
Ldsolve(2*x*diff(y(x),x$2)+6*diff(y(x),x)+y(x)=0,y(x),type='series',x=0); J
y(x)

1 1,2 1 .3 1 .4 1.5 6)) .2 1,2 1.3, 1 .4 1,
_al— 37+ 57 — 50 T men® — seen® + 0(@%) 2° + ex(In(z) (32° — 557° + 357" — 17557

xr2

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 80

‘ AsymptoticDSolveValue [2*x*y'' [x]+6*y' [x]+y[x]==0,y[x],{x,0,5}]

(z) = ¢ v - v +x_2_£+1
y 2\ 138240 ~ 2880 ' 96 6
31z — 35223 + 5762 + 4608z + 9216 1 , ,
— = (2-1 1
—I—cl( 921627 68 (z° — 16z + 96) og(x))
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15.25 problem 25
Internal problem ID [11926]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 25.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2y —yz+ (2+1)y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 45

‘0rder:=6; ‘
‘ dsolve (x"2*diff (y(x) ,x$2) -x*diff (y(x) ,x)+(x"2+1) *y(x)=0,y(x) ,type='series' ,X=P) 5

y(r) = ((01 + ¢y In(z)) (1 — }laf + éx“ +0 (m6)> + GxQ — 1—‘;8# +0 (m6)> 02) T

v Solution by Mathematica
Time used: 0.002 (sec). Leaf size: 65

-

LAsymptoticDSolveValue [x~2*y' ' [x]-x*y' [x]+(x~2+1) *y[x]==0,y[x],{x,0,5}]

(x) = 1z 3:—4—%—2+1 +eo|x ﬁ—ﬁ +x x_4_x_2+1 log(z)
Y 64 4 2\"\4 T 64 4 &

| —
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15.26 problem 26
Internal problem ID [11927]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 6, Series solutions of linear differential equations. Section 6.2 (Frobenius).
Exercises page 251

Problem number: 26.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

xzy”—y’w—l-(xz—3)y=0

With the expansion point for the power series method at x = 0.

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 47

‘0rder:=6; ‘
‘ dsolve (x"2*diff (y(x) ,x$2)-x*diff (y(x) ,x)+(x"2-3)*y(x)=0,y(x) ,type='series' ,X=P) 5

y(x)

_art(1— 5a° 4 gat 4 0 (2°)) + co(In (2) (92" + O (2%)) + (—144 — 3622 4 O (29)))
B x

v/ Solution by Mathematica

Time used: 0.008 (sec). Leaf size: 52

LAsymptoticDSolveValue [x~2xy' ' [x]-x*xy' [x]+(x~2-3)*y[x]==0,y[x],{x,0,5}] J

2+8)° 1 7 2b
y(x) = a <—( e S 1—61173 log(z) | + c2 (@ ~13 + x3)
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16.1 problem 1
Internal problem ID [11928]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.1. Exercises page 277
Problem number: 1.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 32

Ldsolve( [diff (x(t),t)+diff (y(t),t)-2%x(t)-4%y(t)=exp(t) ,diff (x(t),t)+diff (y(t)J,t)—y(t)=exp(4*

z(t) = cre™
(t) = e_4t e 2c,e72
YW=73 773 3

v/ Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 52

-

DSolve [{x' [t]+y' [t]-2*x[t]-4*y[t]==Exp[t],x' [t]+y' [t]-y[t]==Exp[4*t]},{x[t] ,y\[t] },t,IncludeS

N\

1
z(t) — E(?) + 4c;)e™

ie_% (—6€% + 6€% — 3 — 4c1)

y(t) = 3
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16.2 problem 2
Internal problem ID [11929]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.1. Exercises page 277
Problem number: 2.

ODE order: 1.

ODE degree: 1.

Solve
z'(t)+y'(t) = z(t) — 2t
o' (t) + ' (t) =t + 3z(t) + y(t)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 33

Ldsolve([diff(x(t),t)+diff(y(t),t)-x(t)=-2*t,diff(x(t),t)+diff(y(t),t)-3*x(t)fY(t)=t‘2],sings

—2+4 ety
—t?4+4—2e7tc; — 2t

(

t)
(t)

z
Y
v/ Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 42

‘DSolve [{x' [t]+y' [t]1-x[t]==-2#%t,x' [t]+y' [t]1-3*x[t]-y[t]==t"2},{x[t],y[t]},t,IncludeSingularSc

1
z(t) = -2 — che_t

yt) = —t* — 2t +

cre’t

+4
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16.3 problem 3
Internal problem ID [11930]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.1. Exercises page 277
Problem number: 3.

ODE order: 1.

ODE degree: 1.

Solve
() + 9 (t) = z(t) + 3y(t) + €
o' (t) + 9 (t) = —x(t) + &*

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 37

Ldsolve([diff(x(t),t)+diff(y(t),t)—x(t)—3*y(t)=exp(t),diff(x(t),t)+diff(y(t),t?+x(t)=exp(3*t)

et

z(t) = 1 + e 3t
& ot e
=22

v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 55

( hY

DSolve [{x' [t]+y' [t]1-x[t]-3*y[t]==Exp[t],x' [t]+y' [t]1+x[t]==Exp[3*t]},{x[t],y [‘q] },t,IncludeSir

e, 3 s
.’Ii(t) — Z + Ecle
et e 1 _
y(t) — —5 + ? — gCle 3t
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16.4 problem 4
Internal problem ID [11931]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.1. Exercises page 277
Problem number: 4.

ODE order: 1.

ODE degree: 1.

Solve
o'(t) + v/ (t) = z(t) + 2y(t) + 2¢€
o' (t) + v/ (t) = 3x(t) + dy(t) +e*

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 23

Ldsolve( [diff (x(t),t)+diff (y(t),t)-x(t)-2%y(t)=2xexp(t) ,diff (x(t),t)+diff (y(t)J,t)—3*x(t)—4*y(

z(t) = 3¢
2t

y(t) = —% —2¢'

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 25

DSolve [{x' [t]+y' [t]-x[t]-2*y[t]==2*%Exp[t],x' [t]+y' [t]-3*x[t]-4*y[t]==Exp[2*t] } ,Ax[t],y[t]},t

N\

z(t) — 3¢’

() > ¢ (e +4)
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16.5 problem 5
Internal problem ID [11932]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.1. Exercises page 277
Problem number: 5.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = 3z(t) + 2y(t) —e' + e~
Y (t) = —5x(t) — 3y(t) + 2e' —e™*

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 48

Ldsolve([2*diff(x(t),t)+diff(y(t),t)—x(t)—y(t)=exp(—t),diff(x(t),t)+diff(y(t),T)+2*x(t)+y(t)=

z(t) = ¢ sin (t) + co cos (¢)
_cicos(t) 3cpcos(t) 3eysin(t) cpsin(t) | e
vh) =" 2 2 2 372

v/ Solution by Mathematica
Time used: 0.229 (sec). Leaf size: 60

LDSolve [{2*x' [t]+y' [t]-x[t]-y[t]==Exp[-t],x' [t]+y' [t]+2*x[t]+y[t]==Exp[t]},{x [T] ,y[tl},t,Incl

x(t) — c1cos(t) + (3c1 + 2¢;) sin(t)

1
y(t) — 2 (—e™" + € + 2c5 cos(t) — 2(5¢1 + 3cz) sin(t))
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16.6 problem 6
Internal problem ID [11933]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.1. Exercises page 277
Problem number: 6.

ODE order: 1.

ODE degree: 1.

Solve
T'(t) = —z(t) +t—¢€
y'(t) =5z(t) +y(t) —t +2¢

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 42

Ldsolve([z*diff(x(t),t)+diff(y(t),t)-3*x(t)-y(t)=t,diff(x(t),t)+diff(y(t),t)-4fx(t)-y(t)=exp(

et
r(t)=t—1-— §+02e_t
5coet e't
y(t) = — 22 —4t—|—1—|—clet—7

v/ Solution by Mathematica
Time used: 0.665 (sec). Leaf size: 72

-

DSolve [{2*x' [t]+y' [t]-3*x[t]-y[t]==t,x' [t]+y' [t]+4*x[t]-y[t]==Exp[t]},{x[t] ,y\[t] },t,IncludeS

N\

t ¢ 1
z(t) > —- + © et — —

Zt 611 149 39
= Tt .t _ I
y(t) — -~ g e T3¢ (6t — 11 + 66¢; + 36¢,) o
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16.7 problem 7
Internal problem ID [11934]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.1. Exercises page 277
Problem number: 7.

ODE order: 1.

ODE degree: 1.

Solve
7'(t) = —t +2€* + 6y(t)
() =x(t)+t—e*

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 66

Ldsolve( [diff (x(t),t)+diff (y(t),t)-x(t)-6xy(t)=exp(3*t) ,diff (x(t),t)+2xdiff (y(Ji.) ,£)-2%x () -6

1
o(t) = eVOlc, + e Vol —t + 8

(t) = Voelto, Voo ta 1t &
B\W="% 6 676 3

v Solution by Mathematica
Time used: 8.119 (sec). Leaf size: 142

LDSolve [{x' [t]+y' [t]1-x[t]-6*y[t]==Exp[3*t],x' [t]+2*y' [t]-2*x[t]-6*y[t]==t},{x [j:] ,y[t1},t,Incl

z(t) = é(—ﬁt + 3(01 — \/écz> e~ Vo 4 3(01 + \/602> eVet 4 1)

1
y(t) — Ee“/ét (26‘@(75 -1)— 4e<3+‘/5)t + (\/écl + 602> V6t _ \/6c, + 6c2>
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16.8 problem 8
Internal problem ID [11935]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.1. Exercises page 277
Problem number: 8.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) =6t — 1+ 3y(¢)
y(t)==z(@)—3t+1

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 60

Ldsolve([diff(x(t),t)+diff(y(t),t)-x(t)-3*y(t)=3*t,diff(x(t),t)+2*diff(y(t),t)f2*x(t)-3*y(t)=

z(t) = eV3icy + e V3% + 3t — 3

3eVst 3e V3t 4
\/_e 02_\/_e Cl—|———2t

y(t) = 3 3 3

v/ Solution by Mathematica
Time used: 6.866 (sec). Leaf size: 137

' DSolve[{x' [t]+y' [t]-x[t]-3*y[t]==3*t,x' [t]+2xy' [t]-2%x[t]-3*y[t]==1},{x[t],y[t]},t,IncludeSi

1
z(t) — 56_‘@ (Geﬁt(t -1)+ <cl + \/§c2> V3 4o — \/§cz>

1
y(t) — 66_‘@ (e‘/gt(S —12t) + (\/501 + 3c2> e2V3 — \/3c; + 302>
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16.9 problem 9
Internal problem ID [11936]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.1. Exercises page 277
Problem number: 9.

ODE order: 1.

ODE degree: 1.

Solve

z'(t) + ' (t) = —2y(t) + sin (¢)
Z'(t) +y'(t) = 2(t) + y(t)

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 27

Ldsolve([diff(x(t),t)+diff(y(t),t)+2*y(t)=sin(t),diff(x(t),t)+diff(y(t),t)—x(t?-y(t)=0],sings

sin (¢
z(t) = e’ — 2( )
t .
cie!  sin(t)
t = -
y(t) 5 T

v Solution by Mathematica
Time used: 0.02 (sec). Leaf size: 38

LDSolve [{x'[t]1+y' [t]1+2xy[t]==Sin[t],x' [t]+y' [t]-x[t]-y[t]==0},{x[t],y[t]},t,IncludeSingularSc

z(t) — %(— sin(t) + 3ci€)

y(t) — %(Sin(t) —c1€)
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16.10 problem 10
Internal problem ID [11937]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.1. Exercises page 277
Problem number: 10.

ODE order: 1.

ODE degree: 1.

Solve
i ox(t)  3y(t)  t 1
Z'(t) = 5 5 +2+2
iy - @) sy ot 1
yt)=-—"+—5 —5t;

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 40

‘ dsolve ([diff (x(t),t)-diff(y(t),t)-2*x(t)+4*xy(t)=t,diff (x(t),t)+diff(y(t),t) —xkt)—y(t)=1] ,sin

t 1
:c(t):czei—i-cle?’t—é—l—:
I VR I
y(t) = g —ae 18+6

v/ Solution by Mathematica
Time used: 0.083 (sec). Leaf size: 74

LDSolve [{x'[t]-y' [t]-2*x[t]+4xy[t]==t,x' [t]+y' [t]-x[t]-y[t]==1},{x[t],y[t]},t ,}[ncludeSingular

1
z(t) — 36 (—6t +9(c; — 3cy)e® 4+ 27(cy + cp)et — 26)

y(6) = o (66— 9(er — 3ex)e™ +9(cr + )’ — 10)
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16.11 problem 11
Internal problem ID [11938]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.1. Exercises page 277
Problem number: 11.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = =2+ z(t) — 3y(t) + 4t
y'(t) =4 —3z(t) + y(t) — 4t

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 40

Ldsolve( [2%diff (x(t),t)+diff (y(t),t)+x(t)+5¥y (t)=4*t,diff (x(t),t)+diff (y(t),t) #2*x(t)+z*y(t)=

z(t) = cpe +cre™ —t+1
y(t) = —coe™ + cre™* +t

v/ Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 80

‘DSolve [{2*x' [t]+y' [t]+x[t]+bxy [t]==4x*t,x' [t]+y' [t]+2*xx[t]+2*y[t]==2},{x[t] ,y[#]},t,lncludeSi

1
z(t) — 56_2t(—262t(t — 1)+ (a — ) + 1 + )

1
y(t) — 56_% (2¢*t + (co — c1)e™ + 1 + ¢2)
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16.12 problem 12
Internal problem ID [11939)

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.1. Exercises page 277
Problem number: 12.

ODE order: 1.

ODE degree: 1.

Solve

o'(t) = 2t* — 6y(t) — 2t — 1
y(t) = -t +x(t) +y(t) + 2t + 1

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 116

dsolve([diff(x(t),t)+diff(y(t),t)—x(t)+5*y(t)=t*2,diff(x(t),t)+2*diff(y(t),t)+2*x(t)+4*y(t)=

N\

(t)—e%s' @ —|—e%cos @ Q_H_ﬁ_ﬂ
B N 2 )T 3 T 9

42 es sin (@) Co e%\/23 cos (@) Co

t)=— — —
y(t) = 3 12 12
es cos (@) c1 e%\/ﬁ sin (@) a1 5 1
B 12 + 12 9 27

v Solution by Mathematica
Time used: 11.178 (sec). Leaf size: 143

‘ DSolve [{x' [t]+y' [t]-x[t]1+5*y[t]==t"2,x' [t]+2*y' [t]-2*x [t]+4*y[t]==2*t+1},{x [tﬂ ,y[t]1},t,Inclu

V23t (c1 + 12¢;)et/? sin (@)
2 V23

1
z(t) = 2—7(18t2 — 21t — 41) + c;€'/? cos (

/2 qiny [ ¥/23t

1 23t (201 +Cz)6t SlIl< D) )
£) = = (92 — 15t — 1 2 o5 [ V22

y(t) 27( ) + c2e”? cos 5 |t 75
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16.13 problem 13
Internal problem ID [11940]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.1. Exercises page 277
Problem number: 13.

ODE order: 1.

ODE degree: 1.

Solve
T'(t) = —t* + z(t) + y(t) + 6t
Y (t) = 3t* — 3x(t) — 3y(t) — 8t

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 43

Ldsolve([2*diff(x(t),t)+diff(y(t),t)+x(t)+y(t)=t”2+4*t,diff(x(t),t)+diff(y(t),T)+2*x(t)+2*y(t

cre2

2
y(t) = —t* +

+ 2t +t+ o
2t

z(t) = —

3016 —3t+1—02

v/ Solution by Mathematica
Time used: 0.101 (sec). Leaf size: 82

‘DSolve[{2#x' [t]+y' [t]+x[t]+y [6]==t"2+4xt,x" [t]+y" [t]+2#x [6]+2%y [t]==2+t"2-2+t}, {x[t] ,y [£]},t

z(t) — %e_% (4 +2t—143c1+¢c2) —c1 — )

1
y(t) — 3 (—2t> — 6t + 3(c1 + c2)e * + 3 — 3c1 — ¢2)
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16.14 problem 14
Internal problem ID [11941]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.1. Exercises page 277
Problem number: 14.

ODE order: 1.

ODE degree: 1.

Solve
Z'(t)=-5—z(t)—t—y(t)
y'(t) =7+ 2z(t) + 2t +y(t)

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 42

Ldsolve( [3*diff (x(t),t)+2*diff (y(t),t)-x(t)+y(t)=t-1,diff (x(t),t)+diff (y(t),t) j—x(t)=t+2] ,sing

z(t) = cpsin () + cicos(t) —3 —t
y(t) = —cacos (t) + crsin (t) — 1 — cosin (t) — ¢4 cos (2)

v Solution by Mathematica
Time used: 0.106 (sec). Leaf size: 44

LDSolve [{3*x' [t]1+2xy' [t]-x[t]+y[t]==t-1,x' [t]+y' [t]-x[t]==t+2},{x[t],y[t]1},t, IflcludeSingularS

z(t) = —t + ¢y cos(t) — (1 + ¢2) sin(t) — 3
y(t) = cacos(t) + (2¢1 + ¢2) sin(t) — 1

414



16.15 problem 15
Internal problem ID [11942]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.1. Exercises page 277
Problem number: 15.

ODE order: 1.

ODE degree: 1.

Solve
7z(t)  9y(t) €
/ — _ a —
Z'(t) = 5 9 + 2
oy S2(t) | Sy(t) €

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 45

‘dsolve([2*diff(x(t),t)+4*diff(y(t),t)+x(t)-y(t)=3*exp(t),diff(x(t),t)+diff(y(#),t)+2*x(t)+2*

z(t) = coe’ +cre™? —e't
—2t t
c1e e
t) = —coe’ — +e't+ —
y(t) = —c2 3 3

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 76

-

LDSolve [{2xx' [t]+4xy' [t]+x[t]-y[t]==3*Exp[t],x' [t]+y' [t]+2*x[t]+2*y[t]==Exp [t]} ,Ax[t],y[t]},t

3 1
z(t) — 5(01 +cy)e? — §et(2t —1+4c1+ 3c2)

1 1
y(t) — get(ﬁt —1+3c;+9¢c) — 5(01 + cp)e™ %
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16.16 problem 16
Internal problem ID [11943]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.1. Exercises page 277
Problem number: 16.

ODE order: 1.

ODE degree: 1.

Solve
o' (t) = 2z(t) — 2t — ¢
y'(t) = —=3z(t) + y(t) + 2t + 2¢°

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 45

Ldsolve([2*diff(x(t),t)+diff(y(t),t)—x(t)-y(t)=-2*t,diff(x(t),t)+diff(y(t),t)+ (t)-y(t)=t~21,

2 3t 3 o
x(t)—§—|—5+1+02e

15 3t 2
y(t) = Z —302€2t+5 — §+Clet

v/ Solution by Mathematica
Time used: 0.215 (sec). Leaf size: 67

DSolve[{2#x' [t]+y' [t]-x[t]-y[t]==-2+t,x' [t]+y' [t]+x[t]-y[t]==t"2},{x[t],y[t]},t,IncludeSing

1
ﬂﬂ—+1@ﬁ+6#+@w”+3)
t2

3t 15
y(t) — ~3 + 5~ 3cie® + (3c; + cp)et + vy
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16.17 problem 17
Internal problem ID [11944]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.1. Exercises page 277
Problem number: 17.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) =3z(t) —t+1
y'(t) = =bz(t) +y(t) + 2t — 1

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 35

Ldsolve([Q*diff(x(t),t)+diff(y(t),t)—x(t)-y(t)=1,diff(x(t),t)+diff(y(t),t)+2*x £)-y(t)=t],sin

t 2
$(t) = g — § —|— 02e3t

v/ Solution by Mathematica
Time used: 0.147 (sec). Leaf size: 58

LDSolve [{2*x' [t]+y' [t]1-x[t]-y[t]==1,x' [t]+y' [t]1+2*x[t]-y[t]==t},{x[t],y[t]},t ,J[ncludeSingulax

t 2
.’L'(t) — g + 01€3t — 5

i 5 3¢ 5C1 ¢ 4
y(t) — —3 ~ 3Ce + <7+c2) €=y
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17 Chapter 7, Systems of linear differential

equations. Section 7.3. Exercises page 299

17.1 problem 1
17.2 problem 2
17.3 problem 3
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17.1 problem 1
Internal problem ID [11945]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.3. Exercises page 299
Problem number: 1.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 30

Ldsolve([diff(x(t),t) = 3xx(t)+4*xy(t), diff(y(t),t) = 2*x(t)+y(t), x(0) = 1, yJ(O) = 2], sings

z(t) =2 — e
y(t) =€ +e’

v Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 34

‘ DSolve [{x' [t]1==3*x[t]+4xy[t],y' [t]==2*x[t]+y[t]},{x[0]==1,y[0]==2},{x[t],y[t] } ,t,IncludeSing

z(t) = e *(2e% — 1)
y(t) = et + e
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17.2 problem 2
Internal problem ID [11946]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.3. Exercises page 299
Problem number: 2.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 34

Ldsolve([diff(x(t),t) = Bxx(t)+3*xy(t), diff(y(t),t) = 4*x(t)+y(t), x(0) = 0, yJ(O) = 8], sings

z(t) =3e" —3e™*
y(t) =2e™ +6e"

v Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 36

‘ DSolve[{x' [t]1==5*x[t]+3*y[t],y' [t]==4*x[t]+y[t]},{x[0]==0,y[0]==8},{x[t],y[t] } ,t,IncludeSing

z(t) = e (¥ — 1)
y(t) — 27" (e* + 3)
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17.3 problem 3
Internal problem ID [11947]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.3. Exercises page 299
Problem number: 3.

ODE order: 1.

ODE degree: 1.

Solve
a'(t) = 5a(t) + 2y(t) + 5t
y'(t) = 3x(t) + 4y(t) + 17¢

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 41

Ldsolve( [diff (x(t),t)=5*x(t)+2*y(t)+5*t,diff (y(t),t)=3*x(t)+4*y(t)+17*t],singsol=all)

z(t) = coe™ +cre® +t+1

2t
7w 93Cie

y(t) = coe” — —2—-5t

v/ Solution by Mathematica
Time used: 0.086 (sec). Leaf size: 84

-

DSolve [{x' [t]==b*x[t]+2*y [t]1+5*t,y' [t]==3*x[t]+4xy[t]+17*t},{x[t],y[t]},¢t, Inc?.udeSingularSol

N\

1
z(t) = t+ 5 (2(c1 — c2)e® + (3c1 + 2¢2)e™ + 5)

3 1
y(t) = —5t — g(cl —c)e? + 5(301 + 2c5)e™ — 2

421



18 Chapter 7, Systems of linear differential
equations. Section 7.4. Exercises page 309

18.1 problem 1
18.2 problem 2
18.3 problem 23
18.4 problem 24

422



18.1 problem 1
Internal problem ID [11948]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.4. Exercises page 309
Problem number: 1.

ODE order: 1.

ODE degree: 1.

Solve
z'(t) = 5z (t) — 2y(t)
Y (t) = 4(t) — y(t)

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 31

Ldsolve( [Aiff (x(t),t)=5*x(t)-2%y(t) ,diff (y(t),t)=4*x(t)-y(t)],singsol=all) J

z(t) = cre’ + cpe

y(t) = 2c;€’ + cpe®

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 63

‘ DSolve [{x' [t]==b*x[t]-2*y[t],y"' [t]==4*x[t]-y[t]1},{x[t],y[t]l},t, IncludeSingula#Solutions -> 1

z(t) = €' (c1(2¢” — 1) — o (e — 1))
y(t) = €' (2c1(e* — 1) — ca(e* — 2))
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18.2 problem 2
Internal problem ID [11949]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.4. Exercises page 309
Problem number: 2.

ODE order: 1.

ODE degree: 1.

Solve

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 35

Ldsolve( [Aiff (x(t),t)=5*x(t)-y(t),diff (y(t),t)=3*x(t)+y(t)],singsol=all) J

z(t) = cre* + cye®
y(t) = cre* + 3cpe®

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 73

‘ DSolve [{x' [t]==b*x[t]-y[t],y' [t]==3*x[t]+y[t]},{x[t],y[t]},t, IncludeSingularS#lutions -> Tru

z(t) — %e% (c1(3e* — 1) —cp(e* — 1))

y(t) — %ezt (3c1(e* — 1) — ca(e* — 3))
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18.3 problem 23
Internal problem ID [11950]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.4. Exercises page 309
Problem number: 23.

ODE order: 1.

ODE degree: 1.

Solve

Z'(t) = —2xz(t) + Ty(t)
Y (t) = 3x(t) + 2y(2)

With initial conditions
[2(0) = 9,y(0) = —1]

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 34

Ldsolve([diff(x(t),t) = —2xx(t)+7*y(t), diff(y(t),t) = 3*x(t)+2*y(t), x(0) = gJ, y(0) = -11, s

z(t) = 2" 4+ 7Te™
y(t) = 2" —3e™™

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 38

‘ DSolve [{x' [t]==-2*x[t]+7*y[t],y' [t]1==3*x[t]+2*xy[t]},{x[0]==9,y[0]==-1},{x[t] ,$f [t]1},t,Include

z(t) — Te ™ + 2™
y(t) — 2e° — 3™
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18.4 problem 24
Internal problem ID [11951]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.4. Exercises page 309
Problem number: 24.

ODE order: 1.

ODE degree: 1.

Solve

'(t) = —2z(t) + y(t)
y'(t) = To(t) + 4y(¢)

With initial conditions

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 32

Ldsolve([diff(x(t),t) = —2xx(t)+y(t), diff(y(t),t) = T*x(t)+4xy(t), x(0) = 6, y(O) = 2], sing

z(t) = e + 5e7
y(t) = 7€ —5e7

v Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 36

DSolve[{x'[t]==-2#x[t]+y[t],y"' [£]==T*x[t]+4*y[t]},{x[0]==6,y[0]==2},{x[t],y[t]},t,IncludeSir

x(t) — e (eSt + 5)
y(t) — e % (7e* —5)

~
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19 Chapter 7, Systems of linear differential

equations. Section 7.7. Exercises page 375

19.1 problem 1
19.2 problem 2

427



19.1 problem 1
Internal problem ID [11966]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.7. Exercises page 375
Problem number: 1.

ODE order: 1.

ODE degree: 1.

Solve
(t) = z(t) + y(t) — 2(t)

Y (t) = 2x(t) + 3y(t) — 42(2)
Z'(t) = 4z(t) + y(t) — 42(¢)

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 65

|dsolve([diff (x(t),t)=x(£)+y(t)-z(t) ,diff (y(t),t)=2xx(t)+3xy(t)-4xz(t) ,diff (z(L),t)=4xx(t)+y(

z(t) = cre’ + cpe® + cze™
y(t) = cre’ + 2cye* + Teze™
2(t) = c1e’ + cpe® + 11cze™

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 198

e

LDSolve [{x' [t]==x[t]+y[t]-z[t],y' [t]==2xx[t]+3*y[t]-4*z[t],z' [t]==4*x[t]+y[t] -}4*2 [e1}, {x[t],y

1
z(t) = —e % (c1(15e* — 4€™ — 1) + 2(5cs — 3c3)e™ + 5(cs — 2¢2)e™ + c3)

10
1
y(t) = Ee_gt (c1(15€* — 8> — 7) +4(5cz — 3ea)e™ + 5(cs — 2¢o)e™ + Tez)
1
2(t) = 15" (er (15" — 4e” — 11) + 2(5c; — 3eg)e™ + 5(es — 2cp)e™ + 1)
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19.2 problem 2
Internal problem ID [11967]

Book: Differential Equations by Shepley L. Ross. Third edition. John Willey. New Delhi.
2004.

Section: Chapter 7, Systems of linear differential equations. Section 7.7. Exercises page 375
Problem number: 2.

ODE order: 1.

ODE degree: 1.

Solve
'(t) = z(t) — y(t) — 2(t)
y'(t) = z(t) + 3y(t) + 2(¢)
2/ (t) = —3xz(t) — 6y(t) + 62(¢)

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 74

-

Ldsolve( [diff (x(t),t)=x(t)-y(t)-z(t) ,diff (y(t),t)=x(t)+3*y(t)+z(t) ,diff (z(t) ,t} =-3*x(t)-6*y (t

z(t) = c1e¥ + cye® + cze®

7 2t

y(t) = —cie® — 6128 — cge’t
3 2t

2(t) = —cie® — Clzg — 3cze”

v/ Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 217

-

DSolve [{x' [t]==x[t]-y[t]-z[t],y' [t]==x[t]+3*y[t]+z[t],z' [t]==3*x[t]-6*y[t] +6*\# [t1},{x[t],yl[t

N

1
z(t) = —4—5€2t (5(c1 + 10c;)e* cos (\/5t> + v/5(7cy — 11c; + 9c3)e? sin <\/5t>
—50(c; + cz)>

y(t) — iezt (5(01 +10c3)e* cos (\/375) +/5(7c; — 11cp +9¢3)e* sin (\/5t> —5(c +c2)>

45
2t 4t (c1 — 8ca + 2c3)e* sin (v/5t)
z(t) = (c1 + ) (—€”) + (c1 + c2 + ¢3)e™ cos <\/5t) + 7
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