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1.1 problem 1(a)

Internal problem ID [10552]

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‘]]

yY+y—z—1=0

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)

y(z) =z +e %

v Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 15

e

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

~—  /

T

y(z) = z+cre”



1.2 problem 1(b)

Internal problem ID [10553]

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

e

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

A >

3 A

y(x) = e c1 + o€

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20

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

N

y(z) = ¥ (cae” +c1)



1.3 problem 1(c)

Internal problem ID [10554]

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* =0

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

e

tdsolve(diff(y(x),x$2)—3*diff(y(x),x)+2*y(x)=4*x“2,y(x), singsol=all)

~—

y(r) = e*c; + cpe” + 22 + 62+ 7

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 26

-

DSolvel[y'' [x]-3*y' [x]+2*y[x]==4*x"2,y[x],x,IncludeSingularSolutions -> True]

N\

y(xz) = 2z(x +3) +e"(c2e® + 1) + 7



1.4 problem 1(d)

Internal problem ID [10555]

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: 0.016 (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
(x) _xctc
)= 2 +1

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 20

LDSolve [(1+x72) *y' ' [x] +4*x*xy' [x]+2*y [x]==0,y[x],x,IncludeSingularSolutions -> TrueJ]

T+ C1

_)
y() 211



1.5 problem 2(a)

Internal problem ID [10556]

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]

2uzy +2° 4+ =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 49

Ldsolve (2*x*y (x) *diff (y(x) ,x)+x"2+y(x) "2=0,y(x), singsol=all) J
V3+\/z (—x3 + 3¢
y(e) = — (3 2
Xz
V3 /z (=23 + 3cy)
y(z) = ™

v/ Solution by Mathematica
Time used: 0.24 (sec). Leaf size: 60

-

LDSolve [2#x*y [x] *y ' [x]+x~2+y[x] "2==0,y[x],x,IncludeSingularSolutions -> True]

—/

vV—x3 4 3¢,
v =z + 3c;
y(z) - \/_3—\/5



1.6 problem 2(b)

Internal problem ID [10557]

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—2°y° =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 30

tdsolve(x*diff(y(x),x)+y(x)=x‘3*y(x)‘3,y(x), singsol=all)

1

Vo) = et

1

WO = Tas

v Solution by Mathematica

Time used: 0.369 (sec). Leaf size: 44

e

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

~—




1.7 problem 3(a)

Internal problem ID [10558]

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% 3 =0

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: 0.061 (sec). Leaf size: 17

‘ DSolve [y' [x]+3*y[x]==3*x"2*Exp [-3*x] ,y[x] ,x,IncludeSingularSolutions -> True]

y(z) = e (* + ¢1)
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1.8 problem 3(b)

Internal problem ID [10559]

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 +4zy —8x =0

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

e

Ldsolve(diff(y(x),x)+4*x*y(x)=8*x,y(x), singsol=all)

~—

y(z) =2+e > e

v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 22

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

y(z) = 2+ cre

y(z) = 2
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1.9 problem 4(a)

Internal problem ID [10560]

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

e

Ldsolve(diff(y(x),x$2)—2*diff(y(x),x)—8*y(x)=0,y(x), singsol=all)

~—

y(z) = c1e™® + cpe™?®

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 22

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

N

y(z) — e (0266“” + cl)
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1.10 problem 4(b)

Internal problem ID [10561]

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: 24

[dsolve(diff(y(x),x$3)—2*diff(y(x),x$2)—4*diff(y(x),x)+8*y(x)=0,y(x), singsol=allﬂ

y(z) = e ¢y + 2™ + c3e*x

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 27

DSolvel[y''' [x]-2*y'' [x]-4*y' [x]+8*y[x]==0,y[x],x,IncludeSingularSolutions -> Truep

J

N

y(z) = e (e4z(03x +c2) + cl)
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1.11 problem 5(a)

Internal problem ID [10562]

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

e

Ldsolve (diff (y(x),x$3)-3*diff (y(x),x$2)-4*diff (y(x),x)+12*%y(x)=0,y(x), singsol=a1£J)

y(z) = *%cy + cre™* + cze*®

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 29

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

N

y(z) — e (64‘”(036”” +e2) + cl)
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1.12 problem 5(b)

Internal problem ID [10563]

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: 20

e

ldsolve (x~3*diff (y(x) ,x$3)+2*x"2*diff (y(x) ,x$2) -10*x*diff (y(x) ,x)-8*y(x)=0,y(x), sJingsol=all)

v/ Solution by Mathematica

Time used: 0.004 (sec). Leaf size: 22

N
LDsolve [x~3xy' ' ' [x]+2*xx"2%y"' ' [x]-10*x*y' [x]-8*y[x]==0,y[x],x, IncludeSingularSolutiJons -> True]

csz® + o+ ¢
2

y(z) —
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1.13 problem 6(a)

Internal problem ID [10564]

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 + 2 —6e” —4dzxe =0

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

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

y(z) = (22° + 2 4+ ¢1) e

v Solution by Mathematica
Time used: 0.082 (sec). Leaf size: 25

‘ DSolve[y' [x]+2*y [x]==6*Exp [x] +4*x*Exp [-2*x] ,y[x] ,x,IncludeSingularSolutions -> Trﬁle]

y(z) = 2" + e (22° + ¢1)
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1.14 problem 6(b)

Internal problem ID [10565]

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) =0

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

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

y(x) = c®® + ze*c; — cos (27)

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 25

N
LDSolve [y'' [x]-4*y' [x]+4*y[x]==-8%Sin[2*x],y[x],x,IncludeSingularSolutions -> TrueJ]

y(z) = — cos(2x) + e**(cox + 1)
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1.15 problem 7(a)

Internal problem ID [10566]

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]

Yy’ —4y=0

v/ Solution by Maple
Time used: 0.171 (sec). Leaf size: 19

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

~—

v/ Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 38

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

y(z) = 3(~2 +ar)’

y(x) — }1(230 +¢1)?

y(z) =0
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2.1 problem 1

Internal problem ID [10567]

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) = 6,3'(0) = 2]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 17

-

Ldsolve( [diff (y(x),x$2)+diff (y(x),x)-6*y(x)=0,y(0) = 6, D(y)(0) = 2],y(x), singso]}all)

y(z) = (4> +2) e

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 20

LDSolve [{y'' [x]+y' [x]-6*y[x]==0,{y[0]==6,y' [0]==2}},y[x],x, IncludeSingularSolutioan -> True]

y(z) = e7%%(4e* + 2)
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2.2 problem 2(a)

Internal problem ID [10568]

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‘]]

y+y—2e =0

With initial conditions

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

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

y(z) = (x> +2) e
v/ Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 16

-

.
DSolve [{y' [x]+y[x]==2*xx*Exp[-x],{y[0]==2}},y[x],x,IncludeSingularSolutions -> Tru%]

N\

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



21

2.3 problem 2(b)

Internal problem ID [10569)

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‘]]

y+y—2e =0

With initial conditions

[y(—1) =e+3]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 17

‘ dsolve ([diff (y(x),x)+y(x)=2*x*exp(-x),y(-1) = exp(1)+3],y(x), singsol=all) ‘

y(z) = (x> +3e ) e™”
v/ Solution by Mathematica
Time used: 0.057 (sec). Leaf size: 20

-

.
DSolve [{y' [x]+y[x]==2*x*Exp [-x] ,{y[-1]==Exp[1]+3}},y[x],x, IncludeSingularSolution% -> True]

N\

y(z) = e ' (ez® + 3)
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2.4 problem 3(a)

Internal problem ID [10570]

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,%'(0) = 6]

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

-

Ldsolve( [diff (y(x),x$2)-diff (y(x),x)-12%y(x)=0,y(0) = 5, D(y)(0) = 6],y(x), singscﬁ\1=all)

y(z) = (3e™ +2)e™™

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 20

LDSolve [{y''[x]-y' [x]-12xy[x]==0,{y[0]==5,y"' [0]==6}},y[x],x, IncludeSingularSolutians -> True]

y(z) = e7%*(3e™ + 2)



23

2.5 problem 4(a)

Internal problem ID [10571]

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

Ldsolve([diff(y(x),x$2)+y(x)=0,y(0) = 0, D(y) (1/2*Pi) = 1]1,y(x), singsol=all) 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,IncludeSingularSolutions -> JTrue]

{
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2.6 problem 4(b)

Internal problem ID [10572]

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=all) 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,IncludeSingularSolutions ->J True]

{
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2.7 problem 4(c)

Internal problem ID [10573]

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) = 0,9/(7) = 1]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 8

-

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

y(z) = — sin (2)
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 9

LDSolve [{y'' [x]+y[x]==0,{y[0]==0,y' [Pi]==1}},y[x],x,IncludeSingularSolutions -> TrJue]

y(x) — —sin(x)
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2.8 problem 5

Internal problem ID [10574]

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: 0.015 (sec). Leaf size: 16

e

Ldsolve( [x~3*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) = \P, D(y)(2) =

y(z) = v — 32° + 2z

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 13

‘ DSolve [{x"3*y''' [x]-3*x"2xy'' [x]+6*x*y' [x]-6%y[x]==0,{y[2]==0,y' [2]==2,y"' ' [2] ==6}P> ,y[x],x,Inc

y(@) = (z-2)(z -z
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2.9 problem 6(a)

Internal problem ID [10575]

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: 2.719 (sec). Leaf size: 97
Ldsolve( [diff(y(x),x)=x"2*sin(y(x)),y(1) = -2],y(x), singsol=all) J
y(x)

(w—l)(w2+z+1) 2(w—1)(z2+w+1)
2sin(2)e 3 (—cos(2)+1)e 35  —cos(2)—1

= arctan 2(o—1)(22+a+1) ! 2(z—1)(22+2+1)
(—1+cos(2)e= 3  —cos(2)—1 (—1+cos(2))e 3  —cos(2)—1

v/ Solution by Mathematica
Time used: 6.739 (sec). Leaf size: 24

N
LDSolve [{y' [x]==x"2*Sin[y[x]],{y[1]1==-2}},y[x] ,x,IncludeSingularSolutions -> True]J

23
y(z) = —2cot™ (e%_T cot(l))
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2.10 problem 6(b)

Internal problem ID [10576]

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
y r—2 0
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

-

LDSolve H{y' [x]==y[x]~2/(x-2) ,{y[1]1==0}},y[x],x,IncludeSingularSolutions -> True] }

y(z) =0
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2.11 problem 8

Internal problem ID [10577]

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]

Yy —yi =0

With initial conditions

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)

~—

y(z) =0
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 21

-

LDSolve [{y' [x]==y[x]~(1/3) ,{y[0]1==03}},y[x],x,IncludeSingularSolutions -> True]

—/

2 12 4,
o) 55
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3 Chapter 2, section 2.1 (Exact differential equations

and integrating factors). Exercises page 37

3.1 problem 1 . . . . . ..
3.2 problem 2 . . ... e
3.3 problem 3 . . . ... e e
34 problem 4 . . . .. e
3.5 problem 5 . . ... e
3.6 problem 7 . . . . ... e
3.7 problem 8 . . . ..o e
3.8 problem 9 . . . ... e
3.9 problem 10 . . . . . .. e
3.10 problem 11 . . . . . . . L
3.11 problem 12 . . . . . . L e
3.12 problem 13 . . . . . ... e e
3.13 problem 14 . . . . . . L. e e e
3.14 problem 15 . . . . . L. e
3.15 problem 16 . . . . . ..
3.16 problem 21 . . . . . .. e e e
3.17 problem 22 . . . . . L e e e e e
3.18 problem 24 . . . . ... e
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3.1 problem 1

Internal problem ID [10578]

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). Exercises
page 37

Problem number: 1.

ODE order: 1.

ODE degree: 1.

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

3c4+2y+ (y+2z)y =0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 49

e

tdsolve((3*x+2*y(x))+(2*x+y(x))*diff(y(x),x)=0,y(x), singsol=all)

~—

—2xc; — \/c2x? +1
y(z) = —— !
C1
—2zc; + /Ax2 + 1
y(z) = o

v Solution by Mathematica
Time used: 0.538 (sec). Leaf size: 79

LDSolve [(3*x+2xy [x])+(2*x+y [x] ) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True] J
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3.2 problem 2
Internal problem ID [10579)

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). Exercises
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’ +3+(2zy—4)y =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 37

kdsolve ((y(x)~2+3) +(2*x*y (x)-4) *diff (y(x) ,x)=0,y(x), singsol=all) J
ca+ : 0
1 . . =
(iv3 —y (z)) (i (zy (z) — 4) V3 — 3x)

v Solution by Mathematica
Time used: 0.392 (sec). Leaf size: 77

N
LDSolve [(y[x]~2+3) +(2*x*y [x]-4) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True] J

2—/4+z(-3z+c)

y(z) — .
y(@) 2+ \/4+a;(—3x +c1)
y(z) —» —iV3

y(z) = V3
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3.3 problem 3

Internal problem ID [10580]

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). Exercises
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)]‘],

20y + 14 (2> +4y)y' =0

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)

~—

2?2 1zt —8c; — 8z

TR G
2?2 vzt —8c; — 8z

v Solution by Mathematica
Time used: 0.133 (sec). Leaf size: 61

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

1 9 1
y(x) — Z(—z —Vzt— 8z + 1601)

1 9 1
y(x) — Z(—x +/xt — 8z + 16cl>
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3.4 problem 4

Internal problem ID [10581]

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). Exercises
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+2— (2 +y)y =0

X Solution by Maple

-

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

| —

No solution found

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

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

Not solved
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3.5 problem 5

Internal problem ID [10582]

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). Exercises
page 37

Problem number: 5.

ODE order: 1.

ODE degree: 1.

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

6ry +2y* — 5+ (32> +4zy —6)y' =0

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

Ldsolve ((B*x*xy (x)+2*y (x) "2-5) +(3*x"2+4*x*y (x) -6) *diff (y(x) ,x)=0,y(x), singsol=all)\J

_ —32? + 6+ V92! — 8xcy + 422 + 36

y(z) .
32?2 + /924 — 8zc; + 422+ 36 —6
y(z) = — "

v Solution by Mathematica
Time used: 0.471 (sec). Leaf size: 79

tDSolve[(G*x*y[x] +2%y [x] ~2-5) + (3*x"~2+4*x*y [x] -6) *y ' [x]==0,y [x] ,x,IncludeSingularSoJlutions > T

322 + /92% + 422 + 16c,2 + 36 — 6
4x
—32% 4+ /921 + 422 + 16c12 + 36 + 6
4x

y(z) =

y(z) =
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3.6 problem 7

Internal problem ID [10583]

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). Exercises
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)* 4 sec () tan (z) + (tan (z) + 2y) y' = 0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 63

| dsolve((y(x)*sec(x)2+sec(x)*tan(x))+(tan(x)+2*y(x))*diff (y(x),x)=0,y(x), singsol=all)

_sin (x) — \/—4 cos (z)® ¢; + sin (z)® — 4 cos (z)

2 cos ()

_sin (x) + \/—4 cos ()% ¢1 + sin (z)® — 4 cos ()

2 cos ()

y(z) =

v/ Solution by Mathematica
Time used: 1.148 (sec). Leaf size: 96

‘ DSolve [(y[x]*Sec[x] ~2+Sec[x]*Tan[x])+(Tan [x]+2*y[x])*y' [x]==0,y[x],x, IncludeSinguFl.arSolutions

y(z) — i(—2 tan(z) — \/sec?(z)\/—16 cos(x) + (—2 + 8¢;) cos(2z) + 2 + 801>

y(x) — i(—Z tan(z) + \/sec(z)\/—16 cos(z) + (—2 + 8c¢;) cos(2z) + 2 + 801)
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3.7 problem 8

Internal problem ID [10584]

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). Exercises
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]‘]]

x x? ,
?'F.’E-l- E—i—y y =0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 47

e

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

~—  /

Yo'y 1
2y (z)” + 2 2 2 (y (z)* +1)

v/ Solution by Mathematica
Time used: 0.284 (sec). Leaf size: 55

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

2

G C S U
sobve| ;AU WS g (e +1) = 0(®)]
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3.8 problem 9

Internal problem ID [10585]

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). Exercises
page 37

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

(25—1)3’_'_.5’—32

{ 7 =0
v/ Solution by Maple
Time used: 0.031 (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) J
1 \/401?5 + 1
sit)=- - Y=L T
2 2
1 At +1
s(t) = S+ ClTJF

v Solution by Mathematica
Time used: 0.407 (sec). Leaf size: 59

LDSolve [(2*s[t]-1)/t*s' [t]+(s[t]-s[t]~2)/t"2==0,s[t],t,IncludeSingularSolutions —>J True]

s(t) — %(1 — V1 — 4ecit)
s(t) — %(1 + V1 — 4ecit)

s(t) =0
s(t) —1
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3.9 problem 10

Internal problem ID [10586]

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). Exercises
page 37

Problem number: 10.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational]

27 + 1
Y (3VEi—1)y =0

ol

T

X Solution by Maple

-

Ldsolve((2*y(x)"(3/2)+1)/x“(1/3)+(3*x"(1/2)*y(x)“(1/2)—1)*diff (y(x),x)=0,y(x), sir:ﬁsol=a11)

No solution found

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

LDSolve [(2xy[x]~(3/2)+1) /x~(1/3)+(3*x~(1/2) *y [x] ~(1/2)-1) *y' [x]==0,y[x] ,x, IncludeSJingularSolut

Timed out
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3.10 problem 11

Internal problem ID [10587]

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). Exercises
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)]‘],

2zy — 3+ (2> +4y)y =0

With initial conditions

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 22

‘ dsolve ([(2*x*y(x)-3)+(x"2+4*y(x) ) *diff (y(x),x)=0,y(1) = 2],y(x), singsol=all)

x?  xt+ 24x + 56
y(z) = 3T 4

v/ Solution by Mathematica
Time used: 0.137 (sec). Leaf size: 27

LDSolve [{(2*x*xy [x]-3) +(x~2+4*y [x] ) *y' [x]==0,{y[1]==2}},y[x],x, IncludeSingularSolutJions -> True

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

Internal problem ID [10588]

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). Exercises
page 37

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rationall

3y*z® —y* + 2z + (22°y — 3y’ + 1)y =0

With initial conditions

X Solution by Maple

Ldsolve([(3*x"2*y(x)"2-y(x)"3+2*x)+(2*x"3*y(x)-3*x*y(x)"2+1)*diff(y(x),x)=0,y(-2)J= 11,yx), s

No solution found
v/ Solution by Mathematica
Time used: 56.288 (sec). Leaf size: 250

-

kDSolve [{ (3xx~2*y [x] "2-y [x] "3+2xx) +(2*x "3y [x] -3*x*y [x] "2+1) *y' [x]==0,{y[-2]==1}} ,\Jy [x],x,Inclu

y(z)
2v/2(1 —iv/3) 2 + 4{/ —229 — 362* — 2722 + 3v/31/x3 (4210 + 428 + 4425 + 7233 + 27z — 4)2® + (1 -

12x€/ —2z9 — 36z* — 2722 + 3/3./2?

_>
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3.12 problem 13

Internal problem ID [10589)

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). Exercises
page 37

Problem number: 13.

ODE order: 1.

ODE degree: 1.

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

2y sin (z) cos (z) + y? sin (z) + (sin (z)® — 2ycos (z)) y =0

With initial conditions

v/ Solution by Maple
Time used: 0.359 (sec). Leaf size: 24

‘dsolve([(2*y(x)*sin(x)*cos(x)+y(x)“2*sin(x))+(sin(x)“2—2*y(x)*cos(x))*diff(y(x),xb=0,y(0) =3

<sin (z)* + \/ sin ()* + 36 cos (a:)) sec (x)
2

y(z) =

v Solution by Mathematica
Time used: 1.267 (sec). Leaf size: 32

LDSolve [{(2*y [x] *Sin[x]*Cos [x]+y [x] ~2#Sin[x])+(Sin[x] ~2-2*y[x] *Cos [x])*y' [x]==0, {yJ[O] ==3}},y[x

y(z) — %sec(z) (— cos®(x) + 1/sin?(z) + 36 cos(x) + 1)
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3.13 problem 14

Internal problem ID [10590]

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). Exercises
page 37

Problem number: 14.

ODE order: 1.

ODE degree: 1.

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

e“y+2e” +y° + (e +2zy)y =0

With initial conditions

v Solution by Maple
Time used: 0.437 (sec). Leaf size: 29

e

Ldsolve([(y(x)*exp(x)+2*exp(x)+y(x)‘2)+(exp(x)+2*x*y(x))*diff(y(x),x)=0,y(0) = 6] ,\Jy(x), singso

—e® +1/e2* — 8xe® + 32z
2x

y(z) =

v/ Solution by Mathematica
Time used: 31.602 (sec). Leaf size: 37

LDSolve [{ (y [x] *Exp [x] +2*Exp [x] +y [x] ~2) + (Exp [x] +2*x*y [x] ) *y ' [x]==0,{y[0]==6}},y[x],x,IncludeSin

V—8e%x + 32z + 2= — €*
%
2z

y(z)
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3.14 problem 15

Internal problem ID [10591]

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). Exercises
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_2 /
y, -2y _,
x? y2x

With initial conditions
[y(=1) = 2]

v Solution by Maple
Time used: 0.079 (sec). Leaf size: 21

‘ dsolve ([(3-y(x))/x 2+ ((y(x)~2-2*x) / (x*y(x)~2))*diff (y(x),x)=0,y(-1) = 2],y(x), sibgsol=a11)

Vazr2 +4z +9
2

3
y(x):z—|—§+

v Solution by Mathematica
Time used: 1.216 (sec). Leaf size: 26

-

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

y(x) — %<2w+ Vax(z +1) +9+3)
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3.15 problem 16

Internal problem ID [10592]

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). Exercises
page 37

Problem number: 16.

ODE order: 1.

ODE degree: 1.

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

=0

With initial conditions

v Solution by Maple
Time used: 0.25 (sec). Leaf size: 55

Ldsolve( [(1+8*xxy (x)~(2/3)) / (x~(2/3) %y (x)~(1/3) )+ ((2*x~ (4/3) *y (x) ~(2/3)-x~(1/3) )/(Jy(x)“ (4/3)))

y(x) = RootOf (64_Z4a* +96_750" —720_75 + 482> Z+8z_7})

X Solution by Mathematica

Time used: 0.0 (sec). Leaf size: 0

LDSolve [{(1+8*x*xy [x]17(2/3)) / (x~(2/3) *y [x] " (1/3) )+ ((2*x~ (4/3) *y [x] = (2/3)-x~(1/3))/ (Jy [x]1~(4/3)))

{}
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3.16 problem 21

Internal problem ID [10593]

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). Exercises
page 37

Problem number: 21.

ODE order: 1.

ODE degree: 1.

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

4z + 3y + 2yzy =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 38

-

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

~—

y(x) — x(_;4+61)
o = - VEEEED

v/ Solution by Mathematica
Time used: 0.228 (sec). Leaf size: 46

~N

LDSolve [(4xx+3*xy [x] ~2) +(2*x*y [x] ) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Truep
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3.17 problem 22

Internal problem ID [10594]

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). Exercises
page 37

Problem number: 22.

ODE order: 1.

ODE degree: 1.

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

Y  + 2y — 2%y =0

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

-

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

v/ Solution by Mathematica
Time used: 0.144 (sec). Leaf size: 22

~—

e

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

l‘
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3.18 problem 24

Internal problem ID [10595]

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). Exercises
page 37

Problem number: 24.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], _rational]

y + z(z? -I—y2)2 + (y(w2 +47)° - x) Y =0

v/ Solution by Maple
Time used: 0.218 (sec). Leaf size: 39

[dsolve((y(x)+x*(x"2+y(x)’"2)’"2)+(y(x)*(x“2+y(x)"2)"2—x)*diff(y(x),x)=0,y(x), sing:; 1=all)

y(z) = —tan (RootOf (—tan (_2)*z* —2tan(_2)°2* — 2 +4c;—4_2))z

v/ Solution by Mathematica
Time used: 0.097 (sec). Leaf size: 40

~N

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, IncludeSinFularSolutio

T zt 1 2 2 y(ac)4 _
Solve {arctan (M) + v + 3% y(x)* + 4 = y(x)]
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4.1 problem 1

Internal problem ID [10596]

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]

dzy+ (2 +1)y =0

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

-

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

—/

1

y(z) = m

v/ Solution by Mathematica
Time used: 0.03 (sec). Leaf size: 20

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

y(x) =0

y(z) =



o1

4.2 problem 2

Internal problem ID [10597]

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]

zy+2r+y+2+ (22 +22)y =0

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

-

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

—/

C1

v/ Solution by Mathematica

Time used: 0.095 (sec). Leaf size: 27

LDSolve [ (x*y [x]+2%x+y [x]+2) +(x"2+2*x) *y ' [x]==0,y[x] ,x,IncludeSingularSolutions -> Jl‘rue]
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4.3 problem 3
Internal problem ID [10598]

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 [_separablel

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

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

-

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

s(r) = — tan (arctan (r*) + 2¢;)

v/ Solution by Mathematica
Time used: 0.316 (sec). Leaf size: 31

LDSolve [2xr*(s[r] "2+1)+(r~4+1)*s' [r]==0,s[r] ,r,IncludeSingularSolutions -> Truel J

s(r) — —tan (arctan (r’) — ¢;)
s(r) = —1

s(r) =1
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4.4 problem 4
Internal problem ID [10599]

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

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

y(x) = arccos (sin (z) + ¢1)
v Solution by Mathematica
Time used: 0.443 (sec). Leaf size: 27

‘ DSolve[Csc[y[x]]+Sec[x]*y' [x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) — — arccos(sin(z) — ¢;)

y(x) — arccos(sin(z) — ¢;)
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4.5 problem 5
Internal problem ID [10600]

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) +2r6' =0

v/ Solution by Maple
Time used: 0.469 (sec). Leaf size: 21

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

0(r) = arcsin ( \/(1;7)

6(r) = — arcsin < \/(1:1_?>

v/ Solution by Mathematica

Time used: 8.404 (sec). Leaf size: 21

LDSolve [Tan[theta[r]]+2*r*theta' [r]==0,theta[r],r,IncludeSingularSolutions -> Truep

8(r) — arcsin (%ﬁ)

6(r) =0
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4.6 problem 6
Internal problem ID [10601]

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: 0.922 (sec). Leaf size: 28

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

_ 1 + sin (u)
v(w) =~ < —1+sin (u) e® + ecl> “

v/ Solution by Mathematica

Time used: 4.67 (sec). Leaf size: 28

DSolve [ (Exp[v[ul]l+1)*Cos[u]l + Exp[v[ull*(1+Sin[ul)*v' [u]l==0,v[u],u, IncludeSingulaﬁ:Solutions -

N

v(u) — log (—1 T ﬁ)

v(u) = im
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4.7 problem 7
Internal problem ID [10602]

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) (¥ +1)+y(@®+3z+2)y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 122

-

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

-/

V=28 + ezt — 625 + 8cy23 + 24a%¢; + 10022 4 32zc; + 34522 4 16¢; + 474z + 239
B (x + 1)3

V=8 + ¢zt — 62° + 8cix3 + 24x2¢; + 10023 + 32xc; + 34522 + 16¢; + 4747 + 239
(z+1)°
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v/ Solution by Mathematica
Time used: 4.966 (sec). Leaf size: 126

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

Vv —(x+1)8 + e (z + 2)*
(z+1)°

V—(z + 1)8 + €21 (z + 2)*

(x +1)3

y(z) > —

y(z) =

y(z) = —1
y(x) =

(z+1)°
NacEsi

y(@) = (x +1)3
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4.8 problem 8
Internal problem ID [10603]

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]

z+y—yr=0

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(z) =(In(z) +c) =

v/ Solution by Mathematica

Time used: 0.023 (sec). Leaf size: 12

-

LDSolve [(x+y[x])- x*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 [10604]

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‘, ‘cla

2zy +3y° — (2zy +2%) Y =0

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 35

-

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

y(z) = (— —@>w

2

VAazc, + 1> .

T

N = N =

y(z) = <—

v/ Solution by Mathematica
Time used: 0.406 (sec). Leaf size: 61

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

y(z) — —%x(l + \/m>
y(x) — %x(—l + \/W)

y(z) =0

y(x) - —x
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4.10 problem 10

Internal problem ID [10605]

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* 4+ (v —w?) v =0

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

-

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

—/

LambertW (— ﬁ;—l )
v(u) =e” e A

v/ Solution by Mathematica

Time used: 5.391 (sec). Leaf size: 56

‘ DSolve [v[u]l "3+ (u~3-uwkv[u] “2)*v'[u]l==0,v[u],u,IncludeSingularSolutions -> Truel ‘

w(w) = —iuy W (—e_zq)

U
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4.11 problem 11
Internal problem ID [10606]

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]

xtan <Q> +y—yz=0
T

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 10

Ldsolve((x*tan(y(x) /X)+y(x))- x*diff (y(x),x)=0,y(x), singsol=all) J

y(x) = arcsin (zc;) x

v/ Solution by Mathematica

Time used: 5.033 (sec). Leaf size: 19

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

y(x) — zarcsin (e x)

y(z) =0
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4.12 problem 12
Internal problem ID [10607]

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]

(25" +2st+¢%)s' +5° + 25t —t* =0

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 421

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), singso{%all)

1
3
(4153c§'+2+1 /17c‘ft6+16t3c§+4) 22

- —at
2 1 2
2 (4t3c:1*+2+\ /17c§t6+16t3c§+4)
s(t) =
G

5(t)

1

<4t3c:1‘+2+,/17cf15t6+16t3c-} +4) 3

1 iv3 3 +
4t3c3+2+4/17c5t6+16t3¢3+4 2 2 2(4t33 12
tocy cit 1
- 4 + I~ 2 2
3
4 <4t3c§+2+, / 17c§t6+16t3c§+4>
G

s(t)

1

(4t3 32+,/17c816 116133 +4) 8

1 iv3 5 +
4t3c3+2+44/17c5t6+16t3c3 +4 2 9 2( 4¢3e3 421
t“cy cit 1
— 1 + -5 + 3

1 2
3
4 (4t3c§+2+, / 17c‘15t6+16t3c§+4>

&1
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v/ Solution by Mathematica
Time used: 43.63 (sec). Leaf size: 613

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, IncludeSingquarSolutions

1
s(t) — 3 {’/ 413 + V178 + 16e31#3 + 4eber - 2¢3ar

t2
- —t
{’/ 413 + V1716 + 16e3143 + deber + 23
1. N
s(t) — 3 29 (\/§ + z) \/4t3 + V17t6 + 16e3113 + 4eber + 2e31
2+ 2iy/3) 12
+ (2+2iv3) 4
{’/ 413 + V178 + 16e3143 + 4eber - 231
1 =\ 8
s(t) — 3 (—2 - 21\@) \/4t3 + V1716 + 16e3143 + deber + 2e3cr
2 — 2i1/3) 12
+ (2-2iv3) r
{’/ 413 4+ V17t6 + 16e3183 + 4eber + 2¢3a
1{ s t2
s(t) = 5 VITVES + 443 — —t
/VITVEE 4 4t3
1 1—1iv/3) 2
s(t) = § (—1—7;\/3)  VITVIE + 483 + (1-#3) — 2t
/ VITVEE 4 4t3
1 1+14v/3) ¢2
() L[ i(VE+i) YVirve s app LEVIE gy

V/ V1TV + 4¢3
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4.13 problem 13

Internal problem ID [10608]

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]

3+ 2 —ay 2+ 22y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 26

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)iJsingsol=a11

3
2

B (y(z)® + ?)

+3In(x) —c; =0

v Solution by Mathematica
Time used: 19.618 (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, InclJudeSingularS

y(z) — —\/—x2 - %\G/ﬁ <\/§ + 3i> {/x8(log(x) + ;)2

y(z) — \/—x2 - %\6/3 (\/3 + 3i> {/28(log(x) + ;)2

y(x) — —\/—332 — %\6/5 (\/§ — 3i> {/x8(log(z) + ¢1)2

y(x) — \/—:c2 - %\6/5 <\/§ — 3i> 3/ x8(log(z) + c1)?

y(z) — —\/—a:2 + 32/3¢/5(log(z) + c1)2

y(z) — \/—3:2 + 32/3/28(log(z) + ¢1)2
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4.14 problem 14

Internal problem ID [10609]

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]

Vity+vVz—y+ (Ve—y—+vr+y)y =0

v/ Solution by Maple
Time used: 3.781 (sec). Leaf size: 32

-

Ldsolve ((sqrt (x+y(x))+sqrt (x-y(x)))+(sqrt (x-y(x) )-sqrt (x+y(x)))*diff (y(x) ,x)=0 ,y()%) , singsol=a

In(z)+ In (M) — arctanh S =0
v ~¥ 41

2

v/ Solution by Mathematica

Time used: 1.717 (sec). Leaf size: 66

-

DSolve[(Sqrt [x+y[x]]1+Sqrt [x-y[x]]1)+(Sqrt [x-y[x]]1-Sqrt [x+y[x]1])*y' [x]==0,y[x],x, In\kludeSingula

N

1 -
y(z) — —1671\/601 — 8ix
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4.15 problem 15

Internal problem ID [10610]

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 [_separablel

y+2+ylz+4)y =0

With initial conditions

[y(—3) = —1]
v/ Solution by Maple
Time used: 0.219 (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 (— 5

\/x+4e_5> 9

v/ Solution by Mathematica
Time used: 9.319 (sec). Leaf size: 26

LDSolve [{(y[x]+2)+(y [x] * (x+4) ) *y' [x]==0,{y [-3]==-1}},y[x],x, IncludeSingularSolutians -> True]

y(z) — -2 <W (— m) + 1)

2V/e
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4.16 problem 16

Internal problem ID [10611]

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 [_separablel

8cos (y)* + csc(z)’y =0

v/ Solution by Maple
Time used: 0.234 (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 (%), singséﬁ=all)

y(z) = — arctan (_;_r + 4z — 2sin (2$)>

v/ Solution by Mathematica
Time used: 0.752 (sec). Leaf size: 21

LDSolve [{(8*Cos[y[x]]"2)+Csc[x]~2*y' [x]==0,{y[Pi/12]==Pi/4}},y[x],x, IncludeSingulz; Solutions -

y(x) — arctan (—4x + 2sin(2z) + g)
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4.17 problem 17

Internal problem ID [10612]

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]

(3z+8) (y* +4) —4y(z* + 53 +6)y' =0

With initial conditions

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 21

-

Ldsolve( [(3*x+8) * (y(x) "2+4) —4xy (x) * (x~2+5*x+6) *diff (y(x) ,x)=0,y(1) = 2],y(x), sing}sol=all)

2/~9+ (B2 +6)v3Ta
- 3

y(z)

v/ Solution by Mathematica
Time used: 4.372 (sec). Leaf size: 36

DSolve [{(3*x+8)* (y [x] "2+4) —4*y [x] * (x~2+5*x+6) xy "' [x]==0,{y[1]1==2}},y[x],x, IncludeSﬁngularSolut

N\

_)2\/\/x+3x+2\/x+3—3
V3

y(z)
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4.18 problem 18

Internal problem ID [10613]

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]

2?2+ 3y —2yzy’ =0

With initial conditions

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 13

e

Ldsolve([(x"2+3*y(x)“2)—2*x*y(x)*diff(y(x),x)=0,y(2) = 6],y(x), singsol=all)

~—

y(z) =+vbr— 1z
v/ Solution by Mathematica
Time used: 0.275 (sec). Leaf size: 16

-

N
LDSolve [{(x~2+3*y [x] ~2) -2*x*y [x] *y ' [x]==0,{y[2]==6}},y[x],x, IncludeSingularSoluti(ﬁns -> True]

y(z) = zvbzr —1
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4.19 problem 19

Internal problem ID [10614]

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‘, ‘cla

2 —5y+ 4z —y)y' =0

With initial conditions

[y(1) = 4]
v/ Solution by Maple
Time used: 0.297 (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—-22—6y1—z
y(x)=6—-2z+6V1—=x
v/ Solution by Mathematica
Time used: 1.302 (sec). Leaf size: 41

-

DSolve [{(2*x-5%y [x])+(4*x-y [x])*y' [x]==0,{y[1]1==4}},y[x],x, IncludeSingularSolutio\bs -> True]

N\ J

y(z) > -2 — 6ivVer —1+6
y(z) > -2+ 6ive —1+6
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4.20 problem 20

Internal problem ID [10615]

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‘, ‘cla

3z% + 9zy + 5y® — (62° + 4zy) y' =0

With initial conditions

v Solution by Maple
Time used: 0.329 (sec). Leaf size: 21

-

Ldsolve( [(3*x™2+9*x*y (x) +5*y (x) ~2) - (6*x~2+4*x*y (x) ) *diff (y (x) ,x)=0,y(2) = -6] ,y(x)}, singsol=al

(3457 oviv)

2

y(z) = —

v Solution by Mathematica
Time used: 21.827 (sec). Leaf size: 30

‘ DSolve [{(3*x~2+9*x*y [x] +5xy [x] "2) - (6*x~2+4*x*y [x]) *y' [x]==0,{y[2]==-6}},y[x] ,x, InkludeSingula

y(z) — —%(\/6\/5\/5— 3+3) T
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4.21 problem 22(a)
Internal problem ID [10616]

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 typ

T+2y+ 2z —y)y =0

v/ Solution by Maple
Time used: 0.093 (sec). Leaf size: 51

Ldsolve((x+2*y(x) )+ (2xx-y(x) ) *diff (y(x),x)=0,y(x), singsol=all) J
2xc) — +/bc3r? + 1
yo) = =—— =

y(z) = 2xc) + +/5c3x? + 1
(&

v/ Solution by Mathematica
Time used: 0.458 (sec). Leaf size: 94

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

y(z) = 2z — V522 + €21
y(z) = 22 + V522 + 21
y(z) = 2z — V5V2?
y(z) = V5V + 2
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4.22 problem 22(b)
Internal problem ID [10617]

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 typ

3t—y—(z+y)y =0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 51

Ldsolve((3*x-y(x))-(x+y(x))*diff (y(x),x)=0,y(x), singsol=all) J
—xc; — /422 + 1
y(z) = — -
&1

_ —zer 4 \/4cja? +1
(&

v/ Solution by Mathematica

Time used: 0.445 (sec). Leaf size: 85

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

y(z) = —x — Va2 + €21
y(z) = —z + V422 4 e
y(z) = —2V2?2 —
y(z) = 2V —
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4.23 problem 23(a)
Internal problem ID [10618]

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]

2 +2y° + (dzy —y°) y' =0

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 441

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
1
(4+68x3c§+4, /330?3564—343630‘?-{-1) 2 o
+ 8cix

2

T + 2z¢;
3
(4+68x3c§+4, / 33c§5x6+34x3c§+1)

&1

1

<4+68a;3c§+4, /33c?a;6+34z3c§+1) 3

2

1

3
(4+68z3c§+4, / 33c‘{z6+34z3c§+1) 1202

7 — 1 T + 2zc) — (

3
(4+68z3c§+4, / 33c?zs+34z3c§+1)

G
y(z)

1

(4+68a:3c§+41 /33c?m6+34x3c?+1) 3

1 V3 > -
(4+68z3c§+4, / 33c§iz6+34z3c§+1) 16222
—_ — 1
1 T + 2xc + 3

(4+68x30%+41 / 330‘13x6+34x3c§‘+1)

&1
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v/ Solution by Mathematica
Time used: 31.117 (sec). Leaf size: 564

kDSolve [(x~2+2*y [x] ~2) +(4*x*xy [x] -y [x] “2) *y' [x]==0,y[x] ,x,IncludeSingularSolutions J—> True]

(z) = f/ 1723 + V3326 + 34e3c1x3 + eber 4 e3c1
T
Y 72

422

+
f/ 1723 + /3326 + 34e3c1g3 4 eber + g1

+ 2

1
y(z) — 3 (—2)%/3 </17:v3 + V3316 + 34e3c133 + eber + e3r

8v/ —2x2
z + 4z

{q’/ 1723 + /3326 + 3de3e133 + eber + edr

4(—1)23v/2x
f’/ 1723 + /3326 + 34e3c1g3 4 eber + g1

1
— ¢/ —3 f/ 1723 + /3326 4 34e3e123 + eber + 3

N i/@\/ﬁ+ 1723 N 4222

y(z) =z 2+

y(z) 3 + 2z
V2 V/VEBVE + 1728
_112/3.3/9,.2
y(z) = —{ —%i/\/ﬁ\/a? + 1723 + A1) Var + 2z
V/ V3V + 1708
1 3 v/ —212
y(z) = = | (=2)*3 \/\/ﬁx/ﬁ + 1723 — Sv—2z + 4z

2
VBV + 1708
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4.24 problem 23(b)

Internal problem ID [10619]

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, ‘2nd typ

22° +2zy + y* + (2zy + 2%) Y =0

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 73

-

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

_ 3cda? — \/—15ztct + 12z,
6z

32?4+ \/—15z4c} + 12z,
6z c?




7

v/ Solution by Mathematica
Time used: 0.789 (sec). Leaf size: 150

LDSolve [(2*x~2+2%x*y [x] +y [x] ~2) +(x~2+2*xxy [x]) *y' [x]==0,y[x],x, IncludeSingularSolthions -> Tru

1 V3V =523 + 4eda
y(z) = 6 (—3x - Nz )
1 V/3v/ =523 + 4e3a
y(z) — 5 (—3x + z )
1 (/15232

y(z) —

Jiv=
BN

x
2
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