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1.1 problem 1

Internal problem ID [3146]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

cos (y)* + (1 +e™®)sin(y)y =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 18

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

1
y(x) = m — arccos (ln CES 01)

v/ Solution by Mathematica
Time used: 0.95 (sec). Leaf size: 57

LDSolve [Cos[y[x]]~2+(1+Exp [-x])*Sin[y[x]]*y' [x]==0,y[x],x, IncludeSingularSolutJions -> True]

y(z) = —sec™ (—log (e” + 1) + 2¢;)
y(x) — sec™ (—log (€” + 1) + 2¢1)



1.2 problem 2

Internal problem ID [3147]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

3 2

“In(y)y

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 32

|dsolve(diff (y(x),x)=(x"3*exp(x~2))/(y(x)*1n(y(x))),y(x), singsol=all)

y(x) _ eLambertW( (mze‘z —e® +2c1) 1)+

N

v/ Solution by Mathematica
Time used: 60.191 (sec). Leaf size: 106

LDSolve [y' [x]==(x"3*Exp[x~2]) /(y [x] *Log[y [x]]1) ,y[x] ,x, IncludeSingularSolutionsJ -> Truel

V2”22 — 1) +4¢

\/W 2e7? (32— 1)+4cl>

\/269”2 22 — 1) +4e;

\/W 2ex? (32— 1)+4c1)




1.3 problem 3

Internal problem ID [3148]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

zcos (y)? 4 e“tan (y)y =0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 69

‘dsolve(x*cos(y(x))‘2+exp(x)*tan(y(x))*diff(y(x),x)=0,y(x), singsol=all)

V=2 (ce* —z —1) em)

- t
y(x) = arcco ( 2ere” — 22 — 2

V=2 (cie* —z — 1)em>

= 1 — arccot
y(x) = m — arcco ( Dere” — 22— 2




v/ Solution by Mathematica
Time used: 15.741 (sec). Leaf size: 149

LDSolve [x*Cos [y [x]]~2+Exp [x] *Tan [y [x]]*y' [x]==0,y[x],x, IncludeSingularSolutionJE -> True]

y(z) = —sec™ (—\/ﬁ\/e—”” (x + 4cie® + 1)>

y(z) — sec™? <—\/§\/e—x (x + 4cie® + 1)>

y(z) = —sec™ (\/5\/6—”” (x + 4cie® + 1))

y(x) — sec™! <\/§\/e—x (x + 4cie® + 1))



1.4 problem 4

Internal problem ID [3149]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 4.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

z(y?+1)+ (y+1)e ™y =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 28

[dsolve (x* (y(x) "2+1) +(2xy (x) +1) *exp (-x) *diff (y(x) ,x)=0,y(x), singsol=all) J

T 2 T
y(x) = tan (RootOf <e x4+ In (W) + Z—e"+ cl>)

v/ Solution by Mathematica
Time used: 0.627 (sec). Leaf size: 43

‘ DSolve [x* (y[x] ~2+1)+(2*y [x]+1) *Exp [-x] *y ' [x]==0,y[x],x, IncludeSingularSolutio#s -> True]

y(z) — InverseFunction [log (#1% + 1) + arctan(#1)&] [—€”(z — 1) + c1]
y(z) = —i

y(z) =i



1.5 problem 5

Internal problem ID [3150]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y3x +y/em2 — 0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 33

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

v/ Solution by Mathematica

Time used: 7.124 (sec). Leaf size: 70

DSolve [x*y[x] “3+Exp[x~2] *y' [x]==0,y[x],x,IncludeSingularSolutions -> Truel

N\

y(z) — e
14 2ce*®
. 12
iez
Y(@) & —F—
/14 2¢;e**
y(z) =0

10



1.6 problem 6

Internal problem ID [3151]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

zcos (y)* +tan (y)y =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

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

y(x) = arccot (;)

—z2 —2¢;

1
xr) =m— arccot | ———
yx)=m < 533?737551>

11



v/ Solution by Mathematica
Time used: 1.202 (sec). Leaf size: 103

LDSolve [x*Cos [y [x]]~2+Tan[y[x]]*y' [x]==0,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

y(@) — —sec™ (—/=a? + 8¢y
y(@) = sec™! (—v/=a? + 81
y(@) = —sec” (v/=a? +8¢1)
y(@) = sec™! (V=22 +8c,)
y(z) — —g

y(z) — g

12



1.7 problem 7

Internal problem ID [3152]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Yo+ (y+1)e Yy =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 71

-

Ldsolve (xxy (x) "3+ (y (x)+1) *exp (-x) *diff (y(x) ,x)=0,y(x), singsol=all)

| —

14+ 2e"z—2e"+201 +1
2(e*r —e* +¢1)

y(z) =

_ 1+42e*r—2e"+2¢; + 1
N 2e*x +2¢1 —2e€*

y(z)

v/ Solution by Mathematica
Time used: 9.963 (sec). Leaf size: 88

LDSolve [x*y [x] ~3+(y [x]+1) *Exp [-x] *y' [x]==0,y[x],x,IncludeSingularSolutions -> jl‘rue]

1—/2e*(z—1)+1—2c
_)
y(@) 2e*(x — 1) — 2¢4

1+ +/2e*(z — 1)+ 1—2¢;
_)
y(z) 2er(z — 1) — 2¢4

y(z) =0

13



1.8 problem 8

Internal problem ID [3153]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 8.

ODE order: 1.

ODE degree: 1.

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

Y+ =2
)
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 21
Ldsolve (diff (y(x),x)+x/y(x)+2=0,y(x), singsol=all) J

(z) = _ z(LambertW (—c1z) +1)
v = LambertW (—c; )

v/ Solution by Mathematica

Time used: 0.125 (sec). Leaf size: 31

e

LDSolve [y' [x]+x/y[x]+2==0,y[x],x,IncludeSingularSolutions -> True]

~—

1 Yy
Solve [m + log (T + 1) = —log(z) + c1, y(x)

14



1.9 problem 9

Internal problem ID [3154]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 9.

ODE order: 1.

ODE degree: 1.

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

zy —y — xcot (E) =0
x

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

Ldsolve(x*diff(y(x),x)-y(x)=x*cot(y(x)/x),y(x), singsol=all)

y(z) = o arceos (i)

1T

v/ Solution by Mathematica
Time used: 25.917 (sec). Leaf size: 56

‘ DSolve [x*y' [x]-y[x]==x*Cot [y [x]/x],y[x],x,IncludeSingularSolutions -> True]

e
y(xz) — —x arccos ( )
x

e
y(x) — xarccos < )

X

T
y(z) — DY

15



1.10 problem 10

Internal problem ID [3155]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 10.

ODE order: 1.

ODE degree: 1.

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

(y)z =
zcos| =) —y+zy =0
x

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 12

e

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

~—

y(z) = —arctan (In (z) + ¢1) z

v/ Solution by Mathematica
Time used: 0.5 (sec). Leaf size: 37

LDSolve [(x*Cos [y [x]/x] ~2-y[x])+x*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Tj(:ue]

y(z) — xarctan(— log(z) + 2¢1)

16



1.11 problem 11

Internal problem ID [3156]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 11.

ODE order: 1.

ODE degree: 1.

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

zy —y(1+In(y) —In(z)) =0

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

Ldsolve (x*diff (y(x),x)=y(x)*(1+1ln(y(x))-1n(x)),y(x), singsol=all) J

y(z) = we

v Solution by Mathematica

Time used: 0.228 (sec). Leaf size: 20

‘ DSolve [x*y' [x]==y [x]*(1+Log[y[x]]1-Log[x]),y[x],x,IncludeSingularSolutions -> True]

T

y(z) — ze”

y(x) =z

17



1.12 problem 12

Internal problem ID [3157]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 12.

ODE order: 1.

ODE degree: 1.

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

yz+ (P +2°)y =0

v/ Solution by Maple
Time used: 0.282 (sec). Leaf size: 223

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

\/x201 <01x2 + 4/ cArt + 1)

y(z) =
x <clx2 + ./ Azt + 1> ¢
\/—x201 (—clx2 +/Art + 1)
y(z) =
T (c1x2 — /At + 1) c1
\/x%l <c1x2 +/crt+ 1)
y(z) = —
x (clz2 + ./ Azt + 1) c1
\/—x%l <—clx2 + /At + 1)
y(z) = —

x (clxz — /At + 1) a1

18



v/ Solution by Mathematica
Time used: 9.087 (sec). Leaf size: 218

kDSolve [x*xy [x]+(x"2+y[x] ~2)*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Truel J

y(x) = — \/—m2 Vit + ela
y(x) — \/ —22 — /24 + ela
y(z) — —\/—m2 + vVt + eta

y(x) — \/—ac2 +Vzt + el
y(x) =0




1.13 problem 13

Internal problem ID [3158]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 13.

ODE order: 1.

ODE degree: 1.

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

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 26

Ldsolve((l-exp(- y(x)/x))*diff (y(x) ,x)+(1- y(x)/x)=0,y(x), singsol=all) J

1

LambertW (—e_ch) caxr+1

G

y(z) = -

v/ Solution by Mathematica
Time used: 60.202 (sec). Leaf size: 29

LDSolve [(1-Exp[-y[x]1/x])*y' [x]+(1-y[x]/x)==0,y[x],x,IncludeSingularSolutions —f True]

y(x) —» —zW <—6_%> — e

20



1.14 problem 14

Internal problem ID [3159]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 14.

ODE order: 1.

ODE degree: 1.

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

—yz +y° —y'yr = -2

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 25

e

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

~—

y(x) _ e— LambertW(#)—cl—l +x

v/ Solution by Mathematica
Time used: 3.69 (sec). Leaf size: 25

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

y(z) = :c(l + W(e_jq))

ylx) =z

N

21



1.15 problem 15

Internal problem ID [3160)]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 15.

ODE order: 1.

ODE degree: 1.

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

B+2z+4y)y —2y=x+1

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 20

Ldsolve ((3+2*x+4*y (x) ) *diff (y(x) ,x)=1+x+2*y(x) ,y(x), singsol=all) J
r  LambertW (e’e®°c;) 5
ye)=—3+ 8 "8

v/ Solution by Mathematica

Time used: 4.849 (sec). Leaf size: 39

( N
LDSolve [(3+2*x+4xy [x] ) *y' [x]==1+x+2*y[x] ,y[x] ,x,IncludeSingularSolutions -> Trj.\e]

y(z) — %(W(—esx_”cl) —4z —5)

y(w) = (42 - 5)

22



1.16 problem 16

Internal problem ID [3161]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 16.

ODE order: 1.

ODE degree: 1.

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

, 2r+y-—1
=Y
T—y—2
v/ Solution by Maple
Time used: 0.093 (sec). Leaf size: 50
Ldsolve (diff (y(x) ,x)=(2*x+y(x)-1)/(x-y(x)-2) ,y(x), singsol=all) J

y(z) = —1—tan (RootOf (\/5 In (2tan (_2)* (z—1)°+2(z—1)*) +2v2¢ -|—2_Z>> (z
—-1)Vv2

v/ Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 75

‘ DSolvely' [x]==(2*x+y[x]-1)/(x-y[x]-2),y[x],x,IncludeSingularSolutions -> True}]

Solve [2\/5 arctan ( \/512(_9:;(—;)21 ;i 2))

+log(9) = 2log <2x2 + y(x)z;-fzigf) —dzt 3) + 4log(x — 1) + 3¢y, y(x)]

23



1.17 problem 17

Internal problem ID [3162]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 17.

ODE order: 1.

ODE degree: 1.

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

y—2z+y—4)y =-2

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

Ldsolve (y(x)+2=(2*x+y (x)-4) *diff (y(x) ,x) ,y(x), singsol=all) J
1-4 4cix — 12 1
y(w) _ c1 + \/261117 c1 +
C1
—1+4+4c; + iz — 12¢, + 1
y(z) = - 2,

v/ Solution by Mathematica
Time used: 0.28 (sec). Leaf size: 82

DSolve [y [x]+2==(2*x+y[x]-4)*y' [x],y[x],x,IncludeSingularSolutions -> Truel

N

V1+4e(z—3) — 144
y(z) = 20

1+4 -3)+1-4
y(@) = V1tda(z—3)+1—4q
201
y(z) = =2
y(z) — Indeterminate

y(z) > 1—z

24



1.18 problem 18

Internal problem ID [3163]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 18.

ODE order: 1.

ODE degree: 1.

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

y —sin(—y+2)°=0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 12

‘ dsolve(diff (y(x),x)=sin(x-y(x))~2,y(x), singsol=all)

y(z) = z + arctan (¢; — z)

v Solution by Mathematica
Time used: 0.199 (sec). Leaf size: 31

LDSolve [y' [x]==Sin[x-y[x]]1~2,y[x],x,IncludeSingularSolutions -> Truel

Solve[2y(x) — 2(tan(zx — y(z)) — arctan(tan(z — y(x)))) = c1, y(z)]

25



1.19 problem 19

Internal problem ID [3164]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 19.

ODE order: 1.

ODE degree: 1.

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

Y —(dy+17° —8yz = (z+1)°+1

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

‘dsolve(diff(y(x),x)=(x+1)‘2+(4*y(x)+1)‘2+8*x*y(x)+1,y(x), singsol=all)

_z 1 3tan(—6z+ 6c1)

v/ Solution by Mathematica
Time used: 0.18 (sec). Leaf size: 49

‘ DSolve[y' [x]==(x+1) "2+ (4*y [x]+1) "2+8*x*y [x]+1,y[x] ,x,IncludeSingularSolutions| -> True]

.—@+&0

12ix _ 2
c1€ 12

26



1.20 problem 20

Internal problem ID [3165]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 20.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rationall

6zy” + (6yz® + 4y®) y = —32?

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 125

e

tdsolve((3*X~2+6*X*y(x)A2)+(6*x*2*y(x)+4*y(x)‘3)*diff(y(x),x)=0,y(x), singsol%%ll)

V=612 — 24/92% — 473 — 4,
y(z) = - 5

V=632 — 24/92% — 423 — 4,
y(z) = 5

/=622 + 2¢/9z% — 423 — 4dc;
y(z) = — 5

V=612 + 24/92% — 473 — 4y
y(z) = 5

27



v/ Solution by Mathematica
Time used: 6.017 (sec). Leaf size: 163

tDSolve [(3*x"2+6%x*y [x] "2) + (6%x~2xy [x]+4xy [x] ~3)*y' [x]==0,y[x] ,x, IncludeSingulja.rSolutions ->

V=332 — \/9z* — 423 + 4dc;

z) —
y(z) 7
u(z) = V=322 — 9zt — 423 + 4c;

V2

(2) = — V=322 + v9z% — 423 + 4c;
Y V2

(2) > \/—3x2 + 1974 — 423 + 4c;
Y V2

28



1.21 problem 21

Internal problem ID [3166]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 21.

ODE order: 1.

ODE degree: 1.

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

—zy® — 2y — (y2® +2z)y' = —22° — 3

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 53

[dsolve ((2%x~2-x*y (x) "2-2%y (x) +3) — (x"2*y (x) +2*x) *diff (y (x) ,x)=0,y(x), singsol=}ll)

_9 _ V/122%+18¢,+542+436
3

X

/123 +18¢; +542+36
2+ 3

X

v/ Solution by Mathematica
Time used: 0.646 (sec). Leaf size: 87

‘ DSolve [ (2*x~2-x*y [x] ~2-2*y [x] +3) - (x~2*y [x] +2*x) *y ' [x]==0,y[x] ,x, IncludeSingul%rSolutions ->

6z + v/3+/22 (423 + 18z + 12 + 3¢;)

—6x + v/31/12 (423 + 18z + 12 + 3¢
y(x) — v (3362 )
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1.22 problem 22

Internal problem ID [3167]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 22.

ODE order: 1.

ODE degree: 1.

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

vy —2y+ (y2* — 20— 2y)y' = -z -3

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 92

[dsolve ((x*xy (x) ~2+x-2%y (x) +3) + (x" 2%y (x) 2% (x+y (x) ) ) *diff (y (x) ,x)=0,y(x), sings\ 1=all)

2z + /—x* — 2c122 — 623 + 622 + 4c; + 127
y(z) = o

—22 + v/—x* — 2c122 — 623 + 622 + 4c; + 122
y(x) = - xQ _ 2

v/ Solution by Mathematica

Time used: 0.549 (sec). Leaf size: 95

e

kDSolve [ (xxy [x] ~2+x-2%y [x] +3) + (x~2*y [x] -2* (x+y [x]) ) *y' [x]==0,y[x],x, IncludeSingularSolutions

(2) = 2z — \/—x* — 623 + (6 + c1)22 + 122 — 2¢;
Y x? —2

(2) = 2z + \/—z* — 623 + (6 + ¢1)22 + 123 — 2¢;
y 2 -2
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1.23 problem 23

Internal problem ID [3168]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 23.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, [_1st_order, ‘_with_symmetry_[F(x)*G(y),O0]

3y(z> — 1)+ (2 +8y—3z)y' =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 67

[dsolve((3*y(x)*(x"2-1))+(x‘3+8*y(x)—3*x)*diff(y(x),x)=0,y(x), singsol=all) J\

22 3z /25— 6x% + 922 — 16¢;

o)==yt - 3
y(z) = _%3+3§x+ \/x6—6a:4—é—9z2—1601

v Solution by Mathematica
Time used: 0.17 (sec). Leaf size: 86

r

N
LDSolve [(B*y [x]*(x72-1) ) +(x~3+8*y [x] -3*x) *y' [x]==0,y[x],x, IncludeSingularSolutjions -> True]

y(z) — é(—x:’ — /6 — 624 4 922 + 64c; + 3x>

1
y(x) — 3 (—x3 + \/3:6 — 624 + 922 + 64c; + 330)

y(x) =0
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1.24 problem 24

Internal problem ID [3169]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 24.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, [_1st_order, ¢_with_symmetry_[F(x),G(x)*y+H(x)]‘]1]

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

e hY

dsolve ((x~2+1n(y(x)))+(x/y(x))*diff (y(x),x)=0,y(x), singsol=all)

N

v/ Solution by Mathematica
Time used: 0.247 (sec). Leaf size: 21

‘ DSolve [ (x"2+Logl[y[x]1]1)+(x/y[x])*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> T#ue]

8|0

z2
y(z) »e 5"
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1.25 problem 25

Internal problem ID [3170)]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 25.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

2x<3x +y— ye_“2> + <x2 + 3y + e_””z) y =0
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v/ Solution by Maple

Time used: 0.016 (sec). Leaf size: 1085

Ldsolve((2*x*(3*x+y(x)-y(x)*exp(—x‘Q)))+(x‘2+3*y(x)‘2+exp(-x‘2))*diff(y(x),x)f?,y(x), singsol

y(z)

e’ ((—216x3ez2 +12v/3 /(112657°20 + 108 %128 + 12€25° 74 + 27632 + 122267 + 4) e — 10
6
2(:&:2e"”2 + 1)

((—216x3ex2 +12/3 /(11265725 + 108 e3¢,z + 12 €275t + 27 e37°C2 + 122267 + 4) e~ — 108

y(z) =

e’ ((—216x3ew2 +12/3 /(1126325 + 10865123 + 12270 + 27572 + 1222 + 4) e~ —

12
z2e* +1

((—216x3ew2 +12v/3 /(11263725 + 10863123 + 12228 + 2765 G2 + 1222 + 4) e~ = — 108.

1
3
e’ ( (—216z3e”2 +12V3 \/ (1126327204108 632 ¢ 23 +12620% 24427 ¢3% 3 +12027” +4) e~ ~108 67 c1) e29”2>
Z\/g 5 4+ —

_ (€

y(z) =

e ((—216x3e””2 +12v/3 1/(11232° 26 + 108 e3°c a3 + 12 e22° 14 + 27 e37° ¢} + 1272e%” + 4) e —

12
z2e* + 1

((—216x3ew2 +12v/3 /(1125725 + 108 €37 c,25 + 12275t + 27 €373 + 1222e% + 4) e~ — 108,

1
3
e’ ( (—2161-%9”2 +12v3 \/ (1126352264108 €327 ¢1 23 +12 620 24427 €397 3 +12027° +4 ) e~=” ~ 108 €7 cl) e27”2>
V3 ; -

) (C
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v/ Solution by Mathematica
Time used: 37.566 (sec). Leaf size: 416

LDSolve [(2%x* (B*x+y [x] -y [x] *Exp [-x~2]) ) + (x~2+3*y [x] ~2+Exp [-x~2] ) *y ' [x]==0,y [x]J, x,IncludeSingu

y(z)
62 <x2 n e‘””2> 4923 (—54333 + /108 (22 + e=22)? + 729 (—225 + 1) 2 + 2701) 2/3

_)

6(’/ —54z3 + \/ 108 (22 + e=2%)° + 729 (=223 + ¢1) 2 + 27cy

(1+1iV/3) <z2 + e—w2>

y(z) —

22/3 §/—54w3 + \/108 (22 + e22)® + 729 (=223 + ¢1) 2 + 27y

(-1+14v3) {’/ —54z3 + \/ 108 (22 + e=2%)° 4 729 (—223 + ¢1) 2 + 27¢,
6v/2
(1-iv3) (22 + )

+

y(z) —

22/3 i/—54x3 + \/108 (22 + e=2%)° + 729 (=223 + ¢1) 2 + 27y

(1+4iv3) f/—54a;3 + \/108 (22 + e=2%)° + 729 (—223 + ¢1) 2 + 27¢y
6v/2
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1.26 problem 26

Internal problem ID [3171]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 26.

ODE order: 1.

ODE degree: 1.

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

2

y + 2y*sin ()* + (z + 2yz — ysin (2z)) y' = -3

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 88

Ldsolve((3+y(x)+2*y(x)‘2*sin(x)‘2)+(x+2*x*y(x)—y(x)*sin(2*x))*diff(y(x),x)=0,¥fx), singsol=al

(z) = T + \/2c; sin (2z) + 6z sin (27) — 4cyz — 1122
o= sin (2z) — 2z

() —2 + \/2¢c; sin (27) + 6z sin (27) — 4c;z — 1172
T) = —
Y sin (2z) — 2z

v/ Solution by Mathematica
Time used: 1.378 (sec). Leaf size: 97

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

T —i\/z(11z + 2¢1) — (67 + c1) sin(2x)

y(@) = sin(2z) — 2z
z +1iy/z(11z + 2¢;) — (62 + ¢1) sin(27)
y(z) = sin(2z) — 2z
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1.27 problem 27

Internal problem ID [3172]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 27.

ODE order: 1.

ODE degree: 1.

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

2yz + (2% +2yz 4+ y°) y' =0

v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 56

[dsolve ((2#x*y (x) )+ (x"2+2%x*xy (x) +y (x) “2) *diff (y(x) ,x)=0,y(x), singsol=all) J

y(z) = —z + V2 tan <RootOf (2\@ In (—x3 (\/5 — 2tan (_Z)) (tan (_2)* + 1))
+v21n(2) +6v2c; + 4_z)>

v/ Solution by Mathematica
Time used: 0.191 (sec). Leaf size: 62

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

Solve [% (\/éarctan <%\)/;— 1> + log (%?2 + 2y7(x) + 3) + log (@)) =

—log(z) +ci, y(x)]
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1.28 problem 28

Internal problem ID [3173]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 28.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [‘y=_G(x,y’) ‘]

—sin (y)? + zsin (2y) y' = —x?

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 35

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

y(z) = arcsin (W)
y(z) = — arcsin (W)

v/ Solution by Mathematica

Time used: 6.502 (sec). Leaf size: 39

-

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

y(xz) — — arcsin < —z(z + 201)>

y(x) — arcsin ( —z(z + 201)>
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1.29 problem 29

Internal problem ID [3174]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 29.

ODE order: 1.

ODE degree: 1.

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

Y2z —y+2)+2(—y+2z)y' =0

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 73

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

(clex:v + \/e*cir? + cle””) e ?

y(z) = o
(—clexm +/excix? + clex) e ®
y(z) = —
C1

v/ Solution by Mathematica
Time used: 43.224 (sec). Leaf size: 125

‘ DSolve [y [x] * (2*x-y [x] +2) +2* (x-y [x] ) *y' [x]==0,y[x],x,IncludeSingularSolutions +> True]
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1.30 problem 30

Internal problem ID [3175]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 30.

ODE order: 1.

ODE degree: 1.

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

dyr + 3y +z(z+2y)y =«

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 53

{dsolve((4*x*y(x)+3*y(x)“2-x)+x*(x+2*y(x))*diff(y(x),x)=0,y(x), singsol=all) }

—2% + /18 + 2% — deyx
y(z) = 577

22 + /25 + 25 — 4z
y(x) = 212

v/ Solution by Mathematica

Time used: 0.621 (sec). Leaf size: 80

LDSolve [ (4xxxy [x]+3*y [x] "2-x) +x* (x+2xy [x] ) *y ' [x]==0,y[x],x, IncludeSingularSoluj:ions -> True]

x* + V2225 + 25 + deix

y(z) — 573
z  VaiV/xb + 2° + 4cix
% R —
ylz) = =5+ 223
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1.31 problem 31

Internal problem ID [3176]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 31.

ODE order: 1.

ODE degree: 1.

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

y+x(y2+ln(:c)) y =0
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v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 275

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

1

— 3 2 ¢
< 12¢; +44/41n(x) +901) 21n (z)

(—1201 +44/41In (z)* + 90%)
%
_ ./ 3 1 92
( 12¢; +44/41n (z)” + 9c1> In ()
(—1201 +44/41In (z)* + 9c%>
1
—1Zc n(xr 3 C 3
z\/§ ( 12 1+4,/421 (z)°+9 ’;’) N 21n(x) 1
(—12c1+4, /41n(m)3+9c§) 3
B 2
3
(—1201 +44/41In (z)* + 90%) In (z)
y(e) = - +

4
(—1201 +44/4In(z Sy 9c1

3
i3 (_12cl+4 v 421n(x)3+90%> n 21In(z)
(—1201 +44/4 ln(w)3+90

+
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v/ Solution by Mathematica
Time used: 1.211 (sec). Leaf size: 272

kDSolve [(y[x])+x*(y[x] "2+Log[x])*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Tjrue]

i)/\/‘l log*(z) +9a1” + 3e1 V2log(z)

y(z) = -
\3/\/4 log?(x) + 9¢12 + 3¢

V2

\3/5(2 +2iv/3) log(z) +i2%3 (V3 + 1) (\/4 log®(z) + 9¢c12 + 301) 2/3

y(z) =

4</\/4 log®(z) + 9¢12 + 3¢

(1 —iv/3) log() (1+iv3) {,/\/4 log®(z) + 9¢12 + 3¢y

T) = —
y(z) i : 992
22/3 \/4 log®(z) + 9¢12 + 3¢;

y(z) =0
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1.32 problem 32

Internal problem ID [3177]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 32.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, [_1st_order, ‘_with_symmetry_ [F(x),G(x)]1‘], [_Abel

y+ By’ —z)y = —2* -2z

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 65

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

—1++/—12In(z) 22 — 6122 — 623 + 1
y(z) = - .

1++/—12In(z) 2% — 6c12% — 623 + 1
y(z) = 37

v/ Solution by Mathematica
Time used: 0.543 (sec). Leaf size: 96

LDSolve [(x~2+2xx+y [x] ) +(3*x"2*y [x] -x) *y' [x]==0,y[x],x, IncludeSingularSolutionsJ -> Truel

1—/%z\/—62% — 1222 log(z) + 9c122 + 1

y(z) = 3
1+ 4/ 5z\/—62% — 1222 log(z) + 9c122 + 1
y(z) = ™
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1.33 problem 33

Internal problem ID [3178]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 33.

ODE order: 1.

ODE degree: 1.

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

y2+(yx+y2—1)y’=0

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

[dsolve ((y(x)~"2)+(x*xy (x) +y(x) "2-1) *diff (y(x) ,x)=0,y(x), singsol=all) J

y(x) — eRootOf(—leZ—2x e—Z242¢; +2_Z)

v Solution by Mathematica

Time used: 0.15 (sec). Leaf size: 30

e

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

log(y(z)) — L&
y()

Solve |z =
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1.34 problem 34

Internal problem ID [3179]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 34.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational]

3y* + z(2* + 3y* + 6y) y' = —32°

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

e

tdsolve(B*(x“2+y(x)“2)+x*(x‘2+3*y(x)‘2+6*y(x))*diff(y(x),x)=0,y(x), singsol=ai})

3

¢ +e¥(® (% + y(z)? x> =0

v/ Solution by Mathematica

Time used: 0.149 (sec). Leaf size: 26

‘ DSolve [3* (x~2+y [x] ~2) +x* (x~2+3*y [x] "2+6xy [x] ) *y' [x]==0,y[x],x, IncludeSingularfﬁolutions -> Tr

Solve [z?’ey(m) + 3ze¥@y(z)? = ¢y, y(z)]
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1.35 problem 35

Internal problem ID [3180)]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 35.

ODE order: 1.

ODE degree: 1.

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

2y(z+y+2)+ (¥ —2>—4z-1)y =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 55

[dsolve (2xy (x) * (x+y (x)+2) +(y (x) "2-x"2-4*x-1) *diff (y (x) ,x)=0,y(x), singsol=a11)}

/& —4deix — 8¢y + 12
) T
y(z) = -z =2+ 3 5
\/c —4c1x — 8¢p + 12
=—z—2 L
y(x) x -I-2+ 5

v/ Solution by Mathematica
Time used: 0.462 (sec). Leaf size: 74

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

y(x) — 2( 2:1:—\/4 —4+c))r — 4+ cr? —cl>

1
y(z) — 3 (—201: + VA(—4+ )T —4+ci? — cl>
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1.36 problem 36

Internal problem ID [3181]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 36.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

v’ + 2y = —2x — 2

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

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

y(z) = /e ® — 2z

v Solution by Mathematica
Time used: 3.531 (sec). Leaf size: 43

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

y(x) > —v/—2x + c1e7®
y(x) = -2z 4+ cre7®
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1.37 problem 37

Internal problem ID [3182]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 37.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational]

2ty —y+ (Y +z+y)y =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 28

[dsolve ((2*xx*xy (x) "2-y (x)) +(y(x) "2+x+y (x) ) *diff (y(x) ,x)=0,y(x), singsol=all) \J

RootOf (z2e—2+e?>—Z+e—Zc1+_Ze—Z—x)

y(z) =e
v/ Solution by Mathematica
Time used: 0.18 (sec). Leaf size: 22

LDSolve [(2*x*y [x] ~2-y [x])+(y [x] “2+x+y [x] ) *y' [x]==0,y[x],x,IncludeSingularSolut jions -> True]

Solve | 22 — ﬁ +y(z) + log(y(z)) = c1, y(x)

49



1.38 problem 38

Internal problem ID [3183]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 38.

ODE order: 1.

ODE degree: 1.

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

yly+z)+(z+2y—1)y =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 93

Ldsolve (y(x) * (x+y (%) )+ (x+2*y (x) -1) *diff (y(x) ,x)=0,y(x), singsol=all) J

(e — e” — V/x2%e% — 2e%z + €2 — dcie¥) e "
y(z) =~ 5

(ez — e + \/22e% — 2e%*x + e¥ — 4cie”) e™”
y(z) =~ 5

v/ Solution by Mathematica
Time used: 11.91 (sec). Leaf size: 80

-

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

PRTI=.=
y(z) = % <—x L Vet ;;32 tda | 1>

90



1.39 problem 39

Internal problem ID [3184]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 39.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [‘y=_G(x,y’) ‘]

2¢(z® —sin(y) +1) + (2 + 1) cos (y) y =0

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

-

Ldsolve (2*x* (x"2-sin(y (x) ) +1)+(x"2+1) *cos (y (x) ) *diff (y(x) ,x)=0,y(x), singsol=é\ 1)

y(z) = —arcsin (In (2> + 1) 2 + 1z’ + In (2° + 1) + 1)

v/ Solution by Mathematica
Time used: 7.478 (sec). Leaf size: 25

LDSolve [2xx* (x"2-Sin[y [x]]+1)+(x"2+1) #*Cos [y [x] ] *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> 1T

y(z) — —arcsin ((z* + 1) (log (z> + 1) +8c1))

51



1.40 problem 41

Internal problem ID [3185]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 41.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_homogeneous, ‘class D‘], _rational, _Riccatil

v +y—ay = —a

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

e

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

~—

y(z) =tan(z +c1)

v/ Solution by Mathematica
Time used: 0.207 (sec). Leaf size: 12

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

y(z) = xtan(x + ¢;)

92



1.41 problem 42

Internal problem ID [3186]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 42.

ODE order: 1.

ODE degree: 1.

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

VY +a?+ (y— \/y2+z2> Yy =—x

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 58

e

tdsolve((x-sqrt(x‘2+y(x)‘2))+(y(x)-sqrt(x“2+y(x)‘2))*diff(y(x),x)=0,y(x), sing%ol=all)

. w2+y(w)2+ 111, 22 +y (z)° .
—C J— _— e
! 22y (z) zy(z)  y(z)?  2° zy (z)°

v Solution by Mathematica
Time used: 0.834 (sec). Leaf size: 34

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

93



1.42 problem 43

Internal problem ID [3187]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78

Problem number: 43.

e

ODE order: 1.
ODE degree: 1.

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

v/ Solution by Maple

yyP+ 1+ oV +1-y)y =0

Time used: 0.0 (sec). Leaf size: 21

tdsolve((y(x)*sqrt(1+y(x)‘2))+(x*sqrt(1+y(x)‘2)-y(x))*diff(y(x),x)=0,y(x), si#%sol=all)

\/y(x)2+1+cl 0

v y (z)

v/ Solution by Mathematica

Time used: 0.479 (sec). Leaf size: 82

-

LDSolve [(y [x]*Sqrt [1+y [x] ~2])+(x*Sqrt [1+y [x] 2] -y [x]) *y' [x]==

N
,y[x1,x, IncludeSjingularSolution

caxr — V2 —1+¢?

y(z) = 21
vVt —1+c?+czx
y(z) — o
y(z) =0
y(z) - —1
y(z) =

54



1.43 problem 44

Internal problem ID [3188]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 44.

ODE order: 1.

ODE degree: 1.

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

Y — (yz+2°)y =0

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

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

y(z) = (—x —Vz?+ cl> x
y(z) = (—x + v+ c1> x

v/ Solution by Mathematica
Time used: 0.551 (sec). Leaf size: 67

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

y(z) = —z? (1 + \/g\/x (x2 + 01)>

y(z) = =* (—1 + \/g z (22 + 01)>

y(z) =0

%)



1.44 problem 45

Internal problem ID [3189]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 45.

ODE order: 1.

ODE degree: 1.

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

y — 22 tan (g) —xy' =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 15

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

y(x) = arcsin (cle_z2) x

v/ Solution by Mathematica
Time used: 59.679 (sec). Leaf size: 23

DSolve [y [x]-2%x~3*Tan [y [x]/x]-x*y' [x]==0,y[x],x,IncludeSingularSolutions -> T#ue]

N\

y(z) — z arcsin <e“”2+cl)

y(xz) =0

96



1.45 problem 46

Internal problem ID [3190]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 46.

ODE order: 1.

ODE degree: 1.

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

20’ +y+ (2y —z)y =0

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 23

[dsolve ((2#x~ 2%y (x) "2+y (x) ) +(x~3*y (x) -x) *diff (y (x) ,x)=0,y(x), singsol=all) J

y(x) —re LambertW (—z3e=3¢1) —3c;

v/ Solution by Mathematica
Time used: 2.365 (sec). Leaf size: 33

‘ DSolve [ (2*x~2*y [x] ~“2+y [x])+(x~3*y [x]-x) *y' [x]==0,y[x],x, IncludeSingularSoluti#)ns -> Truel

_ 9cq
w (e SASTE x?’)

57



1.46 problem 47

Internal problem ID [3191]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 47.

ODE order: 1.

ODE degree: 1.

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

y® + (yz +tan (yz))y' =0

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 18

-

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

| —

RootOf (__Zeysin (__2Z) — )
x

y(z) =

v Solution by Mathematica

Time used: 0.271 (sec). Leaf size: 14

e

kDSolve [(y[x]~2)+(x*y[x]+Tan [x*y[x]])*y' [x]==0,y[x],x, IncludeSingularSolutionsJ -> Truel

Solve[y(z) sin(zy(z)) = c1,y(x)]

98



1.47 problem 48

Internal problem ID [3192]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 48.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational]

2y'r —y+ (44°2° —z)y' =0

X Solution by Maple

e hY

dsolve ((2xx*xy(x) ~4-y(x))+(4*x"3*y(x) "3-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 [(2*x*y [x] ~4-y [x])+(4*x~3*y[x] "3-x) *y' [x]==0,y[x],x, IncludeSingularSoluj:ions -> True]

Not solved

99



1.48 problem 49

Internal problem ID [3193]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 49.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rationall

Y+y+ (P +y?—z)y = -2

X Solution by Maple

e hY

dsolve ((x~2+y(x) "3+y(x))+( x"3+y(x)"2-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 [(x~2+y[x] "3+y[x])+( x"3+y[x]~2-x )*y'[x]==0,y[x],x, IncludeSingularSoluj:ions -> True]

Not solved

60



1.49 problem 50

Internal problem ID [3194]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 50.

ODE order: 1.

ODE degree: 1.

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

y(y2+1)+x(y2—x+1)y’=0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 153

e N

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

242 _
2 \/ T e — i
] 2z y(@)?2 T y(@)? *=
S AR arctanh - + ]
@D (J@2 ~a-1 R e— ——
z y(z)2 1:1:—1
—
c1+ =0

v Solution by Mathematica
Time used: 0.077 (sec). Leaf size: 34

LDSolve [(y[xI*(y[x]"2+1))+( xx(y[x]~2-x+1))*y' [x]==0,y([x],x, IncludeSingularSolj.\tions -> True]

Solve B (— arctan(y(@)) - (130)) + %;(x) _ cl,y(x)}

61



1.50 problem 51

Internal problem ID [3195]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 51.

ODE order: 1.

ODE degree: 1.

4

CAS Maple gives this as type [[_1st_order, _with_linear_symmetries], [_Abel, ‘2nd type‘, °‘c

v+ (-y+e)y =0

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 16

-

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

| —

y(z) = —e” LambertW (—cie™)

v/ Solution by Mathematica
Time used: 6.706 (sec). Leaf size: 306

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

T 36230 T 36230 T 3621;
L)) e” (y(z)+2e”) ¢ TE@ 2/3( € " E 3@
+ 2 +1 —1])lo <2 ( + 2)) + <
Looss ( Ve > (\/3 €3 (v —y(a)) > <( Ve > & Vese

W@+2F _ 3e@@t2er) g
(v’ /e (er_y(a))
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1.51 problem 52

Internal problem ID [3196]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 52.

ODE order: 1.

ODE degree: 1.

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

Yz’ —2y+ (2’y —z)y' =0

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

-

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

1
" LambertW (—%) 2

y(z) =

v/ Solution by Mathematica

Time used: 6.74 (sec). Leaf size: 35

DSolve [ (x~2*y [x] "2-2*y[x])+( x~3*y[x]-x)*y' [x]==0,y[x],x, IncludeSingularSolut#ons -> Truel

N

9cq
_1+W
s ()

63



1.52 problem 53

Internal problem ID [3197]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 53.

ODE order: 1.

ODE degree: 1.

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

2%y +y° — (z* +22y%) y' =0

v/ Solution by Maple
Time used: 0.5 (sec). Leaf size: 148

-

Ldsolve ((2#x73*y (x) +y (x) ~3) - ( x~4+2*xx*y (x) ~2) *diff (y(x) ,x)=0,y(x), singsol=a11}

y(z) =
73 RootOf (—16 + 27 7% — 4clx%_Z10 + 6c,2t 728+ (128:10% — 401:1:%) 2+ (—19223 + ¢17)
) 2+

2 RootOf <—16 +aTe 72 —degs_ 7 + 6eat 2+ (128z% —deyz ) B+ (19223 + ¢17

64



v/ Solution by Mathematica
Time used: 60.151 (sec). Leaf size: 2023

LDSolve[(z*x*a*y [x]+y[x]73) - ( x"4+2*x*y[x]~2)*y' [x]==0,y[x] ,x,IncludeSingularSﬂolutions -> Tru

y(z) =

4873 + ez’ + {/ —3456¢21 7

3\/—34566201:57 + 144eterg5 — ebergd 4 1924/3\/—eter 12 (—108x2 + e2¢1)

y(z)
4813 + etg? + 1/ —3456e21 57
3
\/ —3456e2e117 + 144eter g — ebergd 4 192v/3/—eterz!2 (—10822 + e2a1)
_>
y(@) =
i(\/§+i)e4°1 249623 3\/—34566201537 + 144e4e1 g5 — ebergd 192\/5\/ —eteigl? (—108x2 + e2¢1)—2e21 <
{/—3456¢
y(z)
i(V3+i)ete152+963 3{/—34566201 o7 + 144etergd — eberzd 4 192v/3/—ederz!? (—10822 + e21) —ge2erq (4&'
3\/—345662C
%
y(z) =
—i(V3—i) ete122+9603 3\/—34566201 o7 + 144etergd — eberz3 4 192v/3/—ederz!? (—10822 + e2e1)+i(V3+
{/—3456¢
y(@)

—i(V3—i)ete122+9623 3\/—34566201957 + 144eterg5 — ebeigd 4 192v/3\/—etergl2 (10822 + €21)+i(V3+i)

3\/— 34562




1.53 problem 54

Internal problem ID [3198]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 54.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

ycos(z) —sin(z)y = -1

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

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

y(x) = (—cot (x) + ¢1) sin (z)

v/ Solution by Mathematica
Time used: 0.042 (sec). Leaf size: 15

LDSolve [(1+y[x]*Cos[x])-( Sin[x])*y' [x]==0,y[x],x,IncludeSingularSolutions -> jl'rue]

y(xz) = — cos(x) + ¢; sin(x)

66



1.54 problem 55

Internal problem ID [3199]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 55.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

(sin (y)* +zcot (y))y' =0

67



v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 1223

Ldsolve((sin(y(x))‘2+x*cot (y(x)))*diff (y(x),x)=0,y(x), singsol=all) J
y(z)
1
6 (1082” + 12v/122° + 81z%)" — 122 v [ 6(10822 + 12¢/1225 + 8127)° —
(108x2+12\/12x6+81x4) 3
=arctan | — 5 , 16
1 2
6 (108302 + 124/122% + 813}4) L 72z .
(108x2+12\/12x6+81x4) 3

y(x) = arctan

6 Y

3

1 2
6(10822 + 12¢/1225 + 81z%)® — 722"
(10822+12v/1225+81a7 )

ol

216z

y(z)
1
1 108224+12v/125+81z% ) °
-3 (108ac2 + 124/1226 +81ac4)3 + 3622 - —18iv/3 ( + - + ) |
(108x2+12\/m> 3
=arctan | —
6
y(z)
1
i 108224+12v/1225481% ) °
—3 (10822 + 12/122° + 8121)° + 36z C_1siy3 (Lo . )
(108x2+12\/m) 3
=arctan

6

ol

(108a:2+12\/m)

|

(—3(108952 +12¢/1225 + 812%)® + 862 - — 18iv/3 ( =

(108x2+12\/m) 3 (108x2+]

68 216x



v/ Solution by Mathematica
Time used: 0.249 (sec). Leaf size: 1647

kDSolve [(Sin[y[x]]~2+x*Cot [y [x]])*y' [x]==0,y[x],x,IncludeSingularSolutions -> jl‘rue]

y(x)
3/2
\/;aﬂ {’/\/g zt (422 + 27) — 9x2
— —arccos | — | — + Sa3/3 +1
{”/\/ﬁ z* (42? + 27) — 922 23
3/2
\/;ﬂ {’/ V3t (422 + 27) — 9x2
y(x) — arccos | — | — + ol +1
\ {‘/\/5 z* (42% + 27) — 922 23
3/2
\/;aﬂ i/\/g z* (422 + 27) — 922
y(x) — — arccos - + Tails +1
\ {9’/\/3 z* (42% + 27) — 922 23
3/2
\/;ﬂ i/ V3y/z4 (422 + 27) — 9x2
y(x) — arccos - + Tails +1
f/\/gx/x“ (422 4 27) — 922 23
y(@) =
3 —3i) x?
— arccos | — (V3-3i)z + % <—i22/335/6 \3/\/5\/364 (42% + 27) — 922 — 2%
22/335/6 \/ V3y/z (4x? 4 27) — 9x2
y(x)
3 — 3i) a2 1 <
— arccos | — (V3-3)s + 15 <—i22/335/6 f’/\/gx/x"‘ (422 4 27) — 922 — 2%/3
22/335/6 f/ V3\/z* (4% + 27) — 922
y(z) =
3 —3i) a2 1
— arccos (V3-3i)e + T (—7;22/335/6 Q/\/§ z* (422 + 27) — 922 — 2%/3
22/335/6 f/ V3y/zt (422 4 27) — 9z2
y(z)

3-3i)a> 69 . ]
— arccos (J (V3—3i)a + % <—i22/335/6 \/\/gx/aﬂ (422 4 27) — 922 — 22/3\ﬂ

22/335/6 Q/ V3\/zt (422 4 27) — 9x2



1.55 problem 56

Internal problem ID [3200]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 56.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

—(y—2yz)y' = -1

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 33

Ldsolve (1-(y(x) -2*x*y (x) ) *diff (y (x) ,x)=0,y(x), singsol=all) J

y(r) = /—In(=1+422) + ¢
y(z) = —/—In(-1+2z) + ¢,

v/ Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 45

( N
LDSolve [1-(y[x]-2*x*xy [x]) *y' [x]==0,y[x],x,IncludeSingularSolutions -> True] J

y(x) = —+/—log(1 — 2z) + 2¢;
y(z) = /—log(1 —22) + 2¢;

70



1.56 problem 57

Internal problem ID [3201]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 57.

ODE order: 1.

ODE degree: 1.

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

—(14+2ztan(y))y' = -1

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 41

Ldsolve (1-(1+2*x*tan(y(x)) ) *diff (y(x) ,x)=0,y(x), singsol=all) J

¢ _ 2y(z) + sin (2y(z))

2cos(2y(x))-|—2+z 2cos (2y (z)) +2 =0

v/ Solution by Mathematica

Time used: 0.145 (sec). Leaf size: 36

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

Solve {a: = (@ + isin(2y(m))) sec?(y(z)) + c1 sec’(y(x)), y(z)
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1.57 problem 58

Internal problem ID [3202]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78

Problem number: 58.
ODE order: 1.
ODE degree: 1.

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

T
re3)s
Y

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

Ldsolve((y(x)“3+x/y(x))*diff(y(x),x)=1,y(x), singsol=all)

—ay(z)+z— @ =0

72



v/ Solution by Mathematica
Time used: 0.107 (sec). Leaf size: 997

kDSolve [(y[x]~3+x/y[x])*y' [x]==1,y[x],x,IncludeSingularSolutions -> True] J

1 6/9012 — /25623 + 81¢; 4 42z
y(x) - 5 \3/5 - 5
\/9c12 — 1/25623 + 81c;4
1 42z €/9c12 — 1/25623 + 81c;4 6cy

3
{*/ 9¢,2 — /25623 + 81c;4 V2 ‘“‘\/ 9¢,2 — /25623 + 81c;
- _
\ V2 v/ 9¢;

1 {’/ 9¢12 — /25623 + 81cy* 42z
y(l’) - 5 \3/5 - 5

\/9612 —\V 25613 + 81014
1 42z {’/9012 — /25623 + 81¢c 4 6cy

2 forrn3 a1 i V/2 o3 o2
</9612 — 25623 + 81014 \/_ 3\/9012 — 25623 + 81014 _
3
\ \/E \ 901

@) o> Q/ 9¢12 — /25623 + 81y 42z
ylx) > —= 3 —
2 V2 {’/9012 — /25623 + 81c; 4
1 4\3/5;17 _ </9012 — v/ 25623 + 81014 n 6c1

3
f/ 9, — /25627 + 81c,* & 3\/9012 — /25623 + 81c, 4
- _
\ \/5 A 961

i e _ {/se = Vas6at 810" 6

\ V2 ooz
1 {’/9012 — \/m B - 42z
2 V2 $/9¢:2 — /25627 + 8lcrt




1.58 problem 59

Internal problem ID [3203]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 59.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, _with_exponential_ symmetries]]

(z—9%)y =-1

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 24

-

Ldsolve(1+(x-y(x) ~2)*diff (y(x),x)=0,y(x), singsol=all)

z—y(z)’ +2y(z) —2 —e¥@e; =0

v Solution by Mathematica

Time used: 0.116 (sec). Leaf size: 24

-

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

~—

Solve [:c =y(z)? — 2y(z) + cre V@ 42, y(x)]

74



1.59 problem 60

Internal problem ID [3204]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 60.

ODE order: 1.

ODE degree: 1.

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

y2+(yx+y2—1)y’=0

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

[dsolve (y(x) "2+ (xxy (x) +y (x) "2-1) *diff (y (x) ,x)=0,y(x), singsol=all) J

y(x) — eRootOf(—leZ—2x e—Z242¢; +2_Z)

v Solution by Mathematica

Time used: 0.135 (sec). Leaf size: 30

e

LDSolve [y [x] "2+ (x*y [x] +y [x] "2-1) *y' [x]==0,y[x] ,x,IncludeSingularSolutions -> T%ue]

log(y(z)) — L&
y()

Solve |z =
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1.60 problem 61

Internal problem ID [3205]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 61.

ODE order: 1.

ODE degree: 1.

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

y—(eY 4+ 2yr —2z)y' =0

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 62

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

y(x) = RootOf <_Z2x —ca+_7Z

+ eRootOf(—z e2-Z 724 ZeZ4c; —e—Z) ) e~ RootOf(—a: e2-2 724+ ZeZ4c —e—Z)

v/ Solution by Mathematica

Time used: 0.294 (sec). Leaf size: 34

‘ DSolve [y [x]==(Exp [y [x]]+2*x*y [x] -2*x) *y"' [x] ,y[x] ,x,IncludeSingularSolutions —# True]

V@ (—y(z) —1) c1e¥@
y(z)? y(z)?

Solve |z = y(z)
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1.61 problem 62

Internal problem ID [3206]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 62.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2z +3)y —y=+v2z+3

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

-

dsolve ((2*x+3)*diff (y(x) ,x)=y(x)+sqrt(2*x+3),y(x), singsol=all)

N\

y(z) = (w +cl) NoTES:

2

v/ Solution by Mathematica

Time used: 0.049 (sec). Leaf size: 29

e

LDSolve [(2*x+3) *y' [x]==y [x]+Sqrt [2*x+3],y[x] ,x,IncludeSingularSolutions -> True]

1
y(z) — 3 2z 4 3(log(2x + 3) + 2¢1)

7



1.62 problem 63

Internal problem ID [3207]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 63.

ODE order: 1.

ODE degree: 1.

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

y+(e'y’ —2)y =0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 16

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

z— (=" +¢1)y(z) =0

v Solution by Mathematica

Time used: 0.195 (sec). Leaf size: 19

s \

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

Solve [ac = —ey(x)y(w) + cry(x), y(ac)}
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1.63 problem 64

Internal problem ID [3208]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 64.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y —3ytan(z) =1

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

Ldsolve (diff (y(x),x)=1+3*y(x) *tan(x),y(x), singsol=all) J

9sin (z) + sin (3z) + 12¢;
y(z) =
3cos (3z) + 9 cos ()

v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 26

‘ DSolvely' [x]==1+3*y[x]*Tan[x],y[x],x,IncludeSingularSolutions -> True]

y(z) — % sec’(z)(9sin(z) + sin(3z) + 12¢;)
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1.64 problem 65

Internal problem ID [3209]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 65.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

(cos(z) + 1)y — sin () (sin (z) + sin (z) cos (z) —y) =0

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

Ldsolve((1+cos(x))*diff(y(x),x)=sin(x)*( sin(x)+sin(x)*cos(x)-y(x) ),y(x), sig#sol=all)

y(x) = (—sin(z) + z + ¢1) (cos (z) + 1)

v/ Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 24

‘ DSolve [(1+Cos[x])*y' [x]==Sin[x]*( Sin[x]+Sin[x]*Cos[x]-y[x] ),y[x],x, IncludeS#ngularSolution

y(z) — cos? (g) (2z — 2sin(z) + ¢1)
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1.65 problem 66

Internal problem ID [3210)]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 66.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y' — (sin(z)? — y) cos (z) = 0

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

Ldsolve (diff (y(x),x)=( sin(x)~2-y(x))*cos(x),y(x), singsol=all) J

_ cos (2z)

5 .
y(x) = 3 + e~ sin@)¢, — 2sin ()

v/ Solution by Mathematica
Time used: 0.147 (sec). Leaf size: 30

‘ DSolvely' [x]==( Sin[x]~2-y[x])*Cos[x],y[x],x,IncludeSingularSolutions -> Truel]

1 ; )
y(x) = —2sin(z) — 5 cos(2z) + ce” 1@ 4 3

81



1.66 problem 68

Internal problem ID [3211]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 68.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

(z+1)y —y=a(z+1)

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

Ldsolve ((1+x) *diff (y(x),x)-y(x)=x*(1+x)"2,y(x), singsol=all) J

y(z) = (%2 + cl) (z+1)

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

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

y(z) — %(m +1) (2> + 2c1)
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1.67 problem 69

Internal problem ID [3212]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 69.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _rational, [_1st_order, ‘_with_symmetry_[F(x)*G(y),O0]

y+ (z—yy+1)°)y =-1

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

‘dsolve((1+y(x))+(x—y(x)*(1+y(x))“2)* diff(y(x),x)=0,y(x), singsol=all)

4 3 2
y(z) + 2yg”) + y(;) + c

y(z)+1

=0

x_
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v/ Solution by Mathematica
Time used: 33.714 (sec). Leaf size: 1594

tDSolve[(1+y[x])+(x-y[x]*(1+y[x])“2)* y' [x]==0,y[x] ,x,IncludeSingularSolutionsJ -> True]

_)1 _ —24x 4+ 6 + T2¢; —|—63/27x2—

1
{'/ 272% — o0 /186624 (2727 + 1+ 12¢1) * — 4(~14dz + 36 + 432¢1)° + 1 + 12¢,

3 (327 + &)

-3 | =

4 —24x+6+T72c; + 6 3/ 27

1
j/ 2722 — 5 \/186624 (2722 + 1+ 12¢1) * — 4(~ 144z + 36 + 43201)° + 1 + 120,

_)% - —24z 4+ 6 + T2c; +67fora -

1
i‘/ 2722 — 25 /186624 (2702 + 1+ 12¢1) * — 4(~ 144z + 36+ 43201)° + 1 + 12¢,

3 (327 + &)

+3 |-

4 —24x+6+72c1 + 6 3 27
1 V
3\/ 27a? — 122/186624 (272 + 1+ 121) 2 — 4(~ 144z + 36 + 4321 + 1 + 1201
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1.68 problem 71.1

Internal problem ID [3213]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 71.1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Riccatil

y+y’=a"+1

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 25

Ldsolve(diff(y(x),x)+y(x)‘2=1+x‘2,y(x), singsol=all)

e

y(@) ==z - ~ Jz etf(z)
2

v Solution by Mathematica
Time used: 0.136 (sec). Leaf size: 36

LDSolve [y' [x]+y[x]"2==1+x"2,y[x] ,x,IncludeSingularSolutions -> True]

2¢~%"

Verf(x) + 2¢;

y(x) =z +

y(z) - x
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1.69 problem 72

Internal problem ID [3214]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 72.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

3zy’ — 3zy*ln(z) —y =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 234

‘dsolve(3*x*diff(y(x),x)-3*x*y(x)“4*1n(x)—y(x)=0,y(x), singsol=all)

1

(—43:(6 In (z) 2% — 3% — 4c1)2> °

v = 61n (z) 2?2 — 322 — 4¢;
<_4x(6 In (z) 2* — 32 — 401)2) PV <_4"7(6 In (z) z* — 37° — 401)2) §
V) = @ e 3 —de) | 2(6hn(2)a? — 32 — day)
9 2 2 % . 2 2 2 %
<—4x(6 In(z) 2* — 32* — 4¢y) ) V3 (—4x(6 In(z) z* — 32* — 4¢y) )
y(z) = - 2(61ln(z) 2?2 — 322 — 4¢y) * 12In (z) 22 — 622 — 8¢,
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v/ Solution by Mathematica
Time used: 0.25 (sec). Leaf size: 120

kDSolve [3xx*y' [x]-3*x*y[x] “4*Log[x]-y[x]==0,y[x],x,IncludeSingularSolutions ->J True]

y(z) = (Ve
/322 — 622 log(z) + 4c;
y(z) = 2V
/322 — 622 log(z) + 4c;
y(z) = - VARV
{/322 — 622 log(z) + 4c;
y(z) =0
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1.70 problem 73

Internal problem ID [3215]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 73.

ODE order: 1.

ODE degree: 1.

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

o
yrt + 2
v/ Solution by Maple
Time used: 0.156 (sec). Leaf size: 45
Ldsolve(diff (y(x) ,x)=(4*x"3*xy (x)"2) / (x~4*y (x)+2) ,y(x), singsol=all) J
xt — /28 + 4¢
y(z) = 5
1
zt 4+ V18 + 4
y(z) = 2,

v/ Solution by Mathematica
Time used: 0.409 (sec). Leaf size: 56

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

2
) —
y(=) —z4 4+ /28 + 4c;
() > =
1: —
Y zt + V28 + 4

y(z) =0
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1.71 problem 74

Internal problem ID [3216]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 74.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

y(6y> —z—1) +2zy =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 54

e

tdsolve(y(x)*(G*y(x)‘2—x—1)+2*x*diff(y(x),x)=0,y(x), singsol=all)

~—

V(e +6)x

cie*+6

V(e +6)zx

cie?+6

y(z) =

y(z) = —

v Solution by Mathematica

Time used: 0.709 (sec). Leaf size: 65

LDSolve [y [x]*(6*y [x] “2-x-1)+2*x*y' [x]==0,y[x] ,x, IncludeSingularSolutions -> Trﬁ.\e]

e*\/x
% . A—
y(x) vV 6e* + C1

x/2
y(z) = eV
\/6er + ¢

y(z) =0
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1.72 problem 75

Internal problem ID [3217]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 75.

ODE order: 1.

ODE degree: 1.

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

@+1)(/+y*) —y=0

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

[dsolve ((1+x)*(diff (y(x) ,x)+y(x) "2)-y(x)=0,y(x), singsol=all) J
(z) = 2z + 2
y\&) = 22 4 2¢; + 22

v Solution by Mathematica
Time used: 0.201 (sec). Leaf size: 28

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

o(z) - 2(z+1)
2+ 224+ 2¢;

y(x) =0
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1.73 problem 76

Internal problem ID [3218]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 76.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

y'yz +y* = sin (z)

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 42

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

) = V/2sin (z) — 2z cos (z) + ¢

y(x .

V/2sin (z) — 2z cos (z) + ¢;
T

y(z) =

v Solution by Mathematica
Time used: 0.367 (sec). Leaf size: 50

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

V/2sin(z) — 2z cos(z) + ¢
T

y(z) = —

\/2sin(z) — 2z cos(z) + ¢
T

y(z) —

91



1.74 problem 77

Internal problem ID [3219]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 77.

ODE order: 1.

ODE degree: 1.

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

3

—yt + 3Py = -2z

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 73

[dsolve ((2#x73-y (x) "4) + (x*y (x) "3) *diff (y(x) ,x)=0,y(x), singsol=all) J

y(z) = (cr + 82%)
y(z) = —(az* + 8x3)%
y(z) = —i(crz? + 82%) 4
y(z) = i(cro? + 82%)

v Solution by Mathematica
Time used: 0.243 (sec). Leaf size: 88

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

y(z) - -8+ ar
(z) = —iz®/* /8 F ciz
y(z) = iz¥/* Y8 F ez
y(z) = VB8 +

Y
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1.75 problem 78

Internal problem ID [3220]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 78.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoulli]

y — ytan (z) + cos (z)y* =0

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

‘dsolve(diff(y(x),x)—y(x)*tan(x)+y(x)“2*cos(x)=0,y(x), singsol=all)

1
z + ¢1) cos (z)

y(z) = (

v/ Solution by Mathematica

Time used: 0.22 (sec). Leaf size: 19

LDSolve [y' [x]-y[x]*Tan[x]+y[x] “2*Cos [x]==0,y[x] ,x,IncludeSingularSolutions -> jl'rue]

sec(x)
T+

y(z) —

y(z) =0
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1.76 problem 79

Internal problem ID [3221]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78

Problem number: 79.
ODE order: 1.
ODE degree: 1.

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

6y° —z(22° +y)y =0

v/ Solution by Maple
Time used: 0.156 (sec). Leaf size: 227

| dsolve (6¥y (x) "2~ (x* (2%x~3+y (x)) ) *diff (y(x) ,x)=0,y(x), singsol=all)

3_ /78 3
y(z) = z3<x Vb + 8cix n 2)

261

2% 4+ /26 + 8¢, 23 N 2)

201

Mw)=w3<

y(@) =2 2
3
, (—% — %§> (z® + /x5 + 8c123)
y(@) =2 20,
\3
, (—% + %:j’) (23 — V/z8 + 8c123)
y(z) == 20,
\3
, (—% + %5’) (z® + V28 + 8c123)
y(z) ==

201

94
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v/ Solution by Mathematica
Time used: 1.396 (sec). Leaf size: 123

LDSolve [6xy [x] ~2-(x*(2*x~3+y [x]) ) *y' [x]==0,y[x],x,IncludeSingularSolutions -> jl‘rue]

2
y(z) = 22° [ -1+ [
\/16x34c1
2
y(.’L’) — 21'3 -1 + 1 N A3/2
Vi6e e
y(z) =0
y(z) — 22°

3)3/2 _ 19/2
y(z) — 2<(x3/)2 + /23 )
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1.77 problem 80

Internal problem ID [3222]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 80.

ODE order: 1.

ODE degree: 3.

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

oy’ —yy” = -1

v/ Solution by Maple
Time used: 0.203 (sec). Leaf size: 80

Ldsolve (xx(diff(y(x),x)) "3-y(x)*(diff (y(x),x))"2+1=0,y(x), singsol=all) J
325 (22)3
ooy = 2200
325(22)5  3iv/325(22)3
y@) =——4— - 1
323(22)5  3iv/325(2?)’
1
y(z) =car+ =
G
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v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 69

LDSolve [x*x(y' [x])~3-y[x]*(y' [x])~2+1==0,y[x],x,IncludeSingularSolutions -> Truel

3x2/3
y(z) — 5273

3¢/~12%/3
y(z) = T o
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1.78 problem 81

Internal problem ID [3223]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 81.

ODE order: 1.

ODE degree: 3.

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

y—zy —y° =0

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 33

Ldsolve (y(x)=xxdiff (y(x) ,x)+(diff(y(x),x))"3,y(x), singsol=all) J
2v/ -3z x
y(o) = =2
2V =3z
yo) = T

v/ Solution by Mathematica
Time used: 0.008 (sec). Leaf size: 54

‘ DSolve [y [x]==x*y' [x]+(y' [x])~3,y[x],x,IncludeSingularSolutions -> Truel ‘

y(z) = (x + 012)
2iz3/2
y(z) = — 373
2iz3/?

y(z) = 373
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1.79 problem 82

Internal problem ID [3224]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 82.

ODE order: 1.

ODE degree: 2.

CAS Maple gives this as type [_quadrature]

z(y'2 — 1) -2y =0

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 49

e

tdsolve(x*( (diff (y(x),x))"2-1)=2xdiff (y(x),x) ,y(x), singsol=all)

~—

y(z) = V22 + 1 — arctanh < > +1n(z) + ¢

1
vz +1

y(x) = —vVx? 4+ 1 + arctanh (\/3521744) +In(z)+ ¢

v/ Solution by Mathematica
Time used: 0.031 (sec). Leaf size: 59

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

N

y(a:)—)x/:c2+1+log<\/a;2+l—1> +c
y(z) > —vVaz2+1+log <\/x2+1+1> +¢
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1.80 problem 83

Internal problem ID [3225]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 83.

ODE order: 1.

ODE degree: 2.

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

2y (Y +2)—y=0

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

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

y(@) =~

y(z) = Ver (@ +2)

y(z) = —vaz <—‘/? + 2)

v/ Solution by Mathematica
Time used: 0.186 (sec). Leaf size: 63

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

N\ J
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1.81 problem 84

Internal problem ID [3226]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 84.

ODE order: 1.

ODE degree: 4.

CAS Maple gives this as type [_quadrature]

-y'\y?+1= -z

v/ Solution by Maple
Time used: 0.203 (sec). Leaf size: 187

tdsolve(x=diff(y(x),x)*sqrt( (diff (y(x),x))"2+1),y(x), singsol=all)

/3 2564/7 V223 cosh(73 arcsinh(2z) ) 8y V2 (— ot 8224 2) sinh(i‘o’ arcsinh(2z) )
¢ o 3 o Vaz2i+1

y(iL‘) = 32\/7—_‘_ +c

2564/7 V223 cosh(i?’ ar“i;h(h)) 8y V2 (— 8ot —8a242) sinh(73 “CS;“*‘(“)) >

’\/é (_ 3 VazZ+1

V=24 2V4z? + 1
)= [ — 5 dz + ¢

+c

y(z

1

V=24 2422 + 1
) = 5 dx +c

y(z
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v/ Solution by Mathematica
Time used: 0.161 (sec). Leaf size: 207

kDSolve [x==y' [x]*Sqrt[ (y'[x])~2+1],y[x],x,IncludeSingularSolutions -> True] J

V2r(vVaz? +1-2)
3VVAZ+1-1
V2 (vVaz? +1-2)
3VVArZ+1-1

V2z(42® + 342 + 1 + 3)
3 (—varri-1)*
. V2z(42? + 3v/42% + 1 + 3)
3(~vaZ +1-1)"

y(x) = — + ¢

y(z) — +

y(z) — +

y(z)

+c
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1.82 problem 85

Internal problem ID [3227]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78

Problem number: 85.
ODE order: 1.
ODE degree: 3.

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

2y (—zy +y) =1

v/ Solution by Maple
Time used: 0.203 (sec). Leaf size: 57

e

Ldsolve(Q*(diff(y(x),x))‘2*(y(x)-x*diff(y(x),x))=1,y(x), singsol=all)

~—

3x%
y(z) = 5
(2) = 3z% 3ivBas
W& =" 4
325 3i\/§x§
y(r) = — T
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v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 67

LDSolve [2x(y' [x])~2*(y[x]-x*y' [x])==1,y[x],x,IncludeSingularSolutions -> True]J

(z) = + L
T azr + ——
Yy 1 90,2

31.2/3
2

y(z) — —2\3/ —1z%3

y(z) =

(o) = 513
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1.83 problem 86

Internal problem ID [3228]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 86.

ODE order: 1.

ODE degree: 3.

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

y—2zy —yy° =0

v/ Solution by Maple
Time used: 0.219 (sec). Leaf size: 107

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

y(z) = — 3
92343%(—g3)3
y(z) = :g )
212434 (—z%)1
2i2%3% (—z%)4
y(z) = ?f )
y(x) =0
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v/ Solution by Mathematica
Time used: 0.147 (sec). Leaf size: 119

LDSolve [y [x]==2%x*y' [x]+y[x] ~2*(y' [x])~3,y[x],x,IncludeSingularSolutions -> Trﬁ.\e]

y(z) = —v2cz + 3
y(x) = V20 + ¢

y(z) = (=1 —i) (2)3/4 2/
y(z) = (1—i) @)3/4 2/
y(z) = (=1 +1) (;)3/4 /A

y(z) = (1+1) (;)3/4 23/
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1.84 problem 87

Internal problem ID [3229]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 87.

ODE order: 1.

ODE degree: 3.

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

¥’ + 92 —yyz =0

v/ Solution by Maple
Time used: 0.203 (sec). Leaf size: 269

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

y(z) =0

y(z) = 2 _ 22%a?+3a c1z?
81(2_@> 81<§_ m) 27(£_ m>

3 3 3
2c12/22 + 31 4 c
27 (% — —sz?)‘i"‘)’cl> 3xr — 3\/ 2 + 301

o(z) = 2z N 2x34/22 + 3¢c; B c1z?
81 (g 4 Val+3e ”2;301) 81 (§ t Vi3 “2;301) 97 (g 4 Yali3e ””2;3“)

2c12/22 + 31 N c
27 (g + _v9023+3<11> 3z + 3vz2 + 3c;

X Solution by Mathematica

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

kDSolve [(y' [x])~3+y[x] ~2==x*y[x]*y' [x],y[x],x,IncludeSingularSolutions -> True}]

Timed out
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1.85 problem 88

Internal problem ID [3230)]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 88.

ODE order: 1.

ODE degree: 0.

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

2zy’' —y—y'In(y'y) =0

v Solution by Maple
Time used: 0.079 (sec). Leaf size: 80

Ldsolve(2*x*diff(y(x),x)—y(x)=diff(y(x),x)*ln(y(x)*diff(y(x),X)),y(x), singso;%all)

Nz\»—t

y(z) =

y(z) =

y(z) = \/ 2e72me2c) + 2e 2201 "
y(z) = —\/—2e27e2c1¢; + 2e27e2c1 1 6"

v/ Solution by Mathematica

Time used: 0.35 (sec). Leaf size: 59

LDSolve [2*x*xy' [x]-y[x]==y' [x]*Log[y[x]*y' [x]1],y[x],x,IncludeSingularSolutions j~> True]

y(r) = —e/ =2z +im + 2¢;

y(z) = eV =2z +im + 2¢;
y(@) =0
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1.86 problem 89

Internal problem ID [3231]
Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78

Problem number: 89.
ODE order: 1.
ODE degree: 3.

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

y—zy +2%° =0

v/ Solution by Maple
Time used: 0.188 (sec). Leaf size: 123

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

4 Zteix?+8 ZPeix— 7+ 401)3
4 Z'ear® +8 Zax — _Z+4a)

y(x) = —2* RootOf
+ z RootOf

/N~

4 Zteyx® —16_ZPeyx— 7+ 1601)3
4 Z'ex® —16_ZPciz — _Z+ 16¢y)

y(x) = —2* RootOf
+ z RootOf

/N~

X Solution by Mathematica

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

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

Timed out
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1.87 problem 90

Internal problem ID [3232]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78

Problem number: 90.
ODE order: 1.
ODE degree: 3.

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

v/ Solution by Maple

y(y —22y/)° -y =0

Time used: 0.188 (sec). Leaf size: 577

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

y(z) = "0z
V3
y(z) = 9z
y(e) =
y(x)
RootOf (— In(z)+c +24 ( i —7 i (24_0a3/81_a?—3-216_a'+36
36(24_0°VBL_07-3-216_a*+36_a*~1)"_@*+(24_a*BI_@P=3-216_a'+36
x
y(z)

RootOf (— In(z)+c¢ —48 (f—z (

2
i(24__ad® \/81_a2—3—216_a4+36_a2—1) 3V3+24iv3__a2—12 (24_0,3\/81_0,2—3—2

y(z)

RootOf (— In(x)+c1 +48 (f—z (
i(24 a3

2
\/81_a2—3—216_a4+36_a2—1) 3V3+24iV3__a2+72 (24_a3 81 (a%—3-2
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X Solution by Mathematica

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

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

Timed out

111



1.88 problem 91

Internal problem ID [3233]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 91.

ODE order: 1.

ODE degree: 2.

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

2y +y—4y =0

v Solution by Maple
Time used: 0.125 (sec). Leaf size: 63

-

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

-

_ 4LambertW (—42)° s \/ LambertW (—¢2)*

y(z) = . p
4 LambertW (<2Z 2 LambertW (42 2
) — - ATamber <2>+8\/ W ()
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v/ Solution by Mathematica
Time used: 1.157 (sec). Leaf size: 94

kDSolve [y [x]+x*y' [x]==4%Sqrt[y' [x]],y[x],x,IncludeSingularSolutions -> Truel J

[ 2e—3V4-=y(@) (—2 4 —zy(z) — 4)

Solve o(2) = c1,y(2)
[ 22 V/4-2v(@) <2\ /4 — zy(z) — 4)

Solve = c1,y(z)
_ y(z)

y(z) =0
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1.89 problem 92

Internal problem ID [3234]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 92.

ODE order: 1.

ODE degree: 0.

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

2y’ —y—In(y) =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 65

Ldsolve(2*x*diff(y(x),x) -y(x) = In(diff(y(x),x)),y(x), singsol=all) J

1++/4 1
y(x)=1—|—\/4clw—|—1—ln( + 2;1x+ )

y(z)=1-VInzF1-1In (__HF)

v/ Solution by Mathematica
Time used: 0.106 (sec). Leaf size: 34

LDSolve [2*x*xy' [x] -y[x] == Logly'[x]],y[x],x,IncludeSingularSolutions -> True]J

Solve[W (—2ze™¥®)) — log (W (—2ze7¥®)) +2) + y(z) = ¢1,y(z)]
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1.90 problem 111

Internal problem ID [3235]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 111.

ODE order: 1.

ODE degree: 1.

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

zy’(zy +y) =1

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 96

-

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

| —

1
_ (122% + 8¢y)®
o (12x2+801)% i3 (12x2+8c1)%
— 4 4
y(x) .
. (12x2+801)% 4 V3 (12z2+801)%
y(z) = —
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v/ Solution by Mathematica
Time used: 0.233 (sec). Leaf size: 80

kDSolve [x*xy [x] 2% (x*xy' [x]+y[x])==1,y[x],x,IncludeSingularSolutions -> True] J
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1.91 problem 112

Internal problem ID [3236]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 112.

ODE order: 1.

ODE degree: 2.

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

5y+y’—z(z+y)=0

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 105

e

Ldsolve(B*y(x)+(diff(y(x),x))‘2=x*(x+diff(y(x),X)),y(x), singsol=all)

~—

2
z
y(x)—z
322 z(bz — 2v/—5c
o) = 2 T3
2 2
3z2  z(5z + 24/—5c
yo) = 3 _2brH2Vha)
2 2
3z2  z(—5x — 2v/—5c
y(x)=i+( 1)+61
2 2
322  z(—bx + 2v/—bc
o) = 2 TR

X Solution by Mathematica

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

LDSolve [6*y [x]+(y' [x])~2==x*(x+y' [x]),y[x],x,IncludeSingularSolutions -> True]J

Timed out
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1.92 problem 113

Internal problem ID [3237]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 113.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

, 24y

z+1

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

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

y(z)=-2+c(z+1)

v Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 18

LDSolve [y' [x]== (y[x]+2)/(x+1),y[x],x,IncludeSingularSolutions -> True]

y(xz) > —2+c(z+1)
y(z) — —2
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1.93 problem 115

Internal problem ID [3238]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 115.

ODE order: 1.

ODE degree: 1.

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

Ty —y+zer =0

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

Ldsolve(x*diff (y(x),x)= y(x)-x*exp(y(x)/x),y(x), singsol=all) J

yz)=—In(In(z)+¢1) x

v/ Solution by Mathematica
Time used: 0.426 (sec). Leaf size: 16

‘ DSolve [x*y' [x]== y[x]-x*Expl[y[x]/x],y[x],x,IncludeSingularSolutions -> Truel

y(xz) = —zlog(log(z) — 1)
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1.94 problem 116

Internal problem ID [3239]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 116.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact, _Bernoulli]

y?sin (2z) — 2y cos (z)?y = —1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 28

Ldsolve ((1+y(x) "2*sin(2#*x)) - (2*y (x) *cos(x) "2) *diff (y(x) ,x)=0,y(x), singsol=a11})

y(:v) - Cfs—é_le
y(x) _ _\/% +ca

cos ()

v/ Solution by Mathematica
Time used: 0.321 (sec). Leaf size: 32

-

N
LDSolve [(1+y[x]~2*Sin[2*x] ) - (2*y [x] *Cos [x] "2) *y ' [x]==0,y[x] ,x, IncludeSingularSﬁolutions -> Tru

y(z) = —v/z + c1 sec(x)
y(x) = Vz + c1 sec(z)
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1.95 problem 117

Internal problem ID [3240]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 117.

ODE order: 1.

ODE degree: 1.

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

2yr —y—=zy =0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 58

Ldsolve ((2*sqrt (xxy (x) ) -y (x))-x*diff (y(x),x)=0,y(x), singsol=all) J

y(z)z N 1
@) -2 (Vi@z—2)z @@)-2)(Vyv@o-o)

—Cl=0

v/ Solution by Mathematica

Time used: 0.209 (sec). Leaf size: 26

-

N
LDSolve [(2#Sqrt [x*y [x]]-y[x])-x*y' [x]==0,y[x],x,IncludeSingularSolutions -> Trj.\e]
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1.96 problem 119

Internal problem ID [3241]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 2. First-Order and Simple Higher-Order Differential Equations. Page 78
Problem number: 119.

ODE order: 1.

ODE degree: 0.

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

y =evy
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 15
Ldsolve (diff (y(x) ,x)=exp(x*diff (y(x),x)/y(x)),y(x), singsol=all) J
e—Cz
ylz) =——

v/ Solution by Mathematica
Time used: 0.078 (sec). Leaf size: 21

-

DSolve[y' [x]==Exp[x*y' [x]/y[x]],y[x],x,IncludeSingularSolutions -> True]

N\

ci1—e ‘lx

y(xz) — —e
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2.1 problem 1

Internal problem ID [3242]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183

Problem number: 1.

ODE order: 3.

ODE degree: 1.

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

y///_2yl/+y/_2y:0

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

e

Ldsolve(diff(y(x),x$3)—2*diff(y(x),x$2)+diff(y(x),x)—2*y(x)=0,y(x), singsol=ai})

y(z) = c16*® + ¢y sin (z) + c3 cos ()

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 24

DSolvely''' [x]-2xy'' [x]+y' [x]-2*y[x]==0,y[x],x,IncludeSingularSolutions -> Tr#e]

N\ J

y(x) — c3e®® + ¢ cos(x) + ¢y sin(x)
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2.2 problem 2

Internal problem ID [3243]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183

Problem number: 2.

ODE order: 3.

ODE degree: 1.

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

ylll+yll+9y/+9y:0

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

e

Ldsolve(diff(y(x),x$3)+diff(y(x),x$2)+9*diff(y(x),x)+9*y(x)=0,y(x), singsol=ai})

y(z) = 167" + ¢z 8in (3x) + c3 cos (3x)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 28

-

N
LDSolve [y''' [x]+y' ' [x]+9%y' [x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> Trj.\e]

y(x) = c3e™® + ¢4 cos(3z) + ¢ sin(3x)
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2.3 problem 3

Internal problem ID [3244]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183

Problem number: 3.

ODE order: 3.

ODE degree: 1.

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

ylll+yll_y/_y:0

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

e

Ldsolve (diff (y(x),x$3)+diff (y(x) ,x$2)-diff (y(x),x)-y(x)=0,y(x), singsol=all) \J

y(x) = c1€” + coe™ + c3e

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 26

-

N
LDSolve [y''' [x]+y' ' [x]-y' [x]-y[x]==0,y[x] ,x,IncludeSingularSolutions -> Truel J

y(z) = e (coz + c3** + 1)
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2.4 problem 4

Internal problem ID [3245]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183

Problem number: 4.

ODE order: 3.

ODE degree: 1.

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

ylll+8y:()

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

e

Ldsolve(diff(y(x),x$3)+8*y(x)=0,y(x), singsol=all)

~—

y(z) = e **c; + cye” sin (\/§ x) + c3e” cos (\/§ x)

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 42

r

LDSolve [y''' [x]+8*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

| —

y(z) = cr1e7%® + c3e” cos (\/§x> + c2€” sin (\/ga:)
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2.5 problem 5

Internal problem ID [3246]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183

Problem number: 5.

ODE order: 3.

ODE degree: 1.

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

ylll_syzo

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 35

e

Ldsolve(diff(y(x),x$3)—8*y(x)=0,y(x), singsol=all)

~—

y(x) = c16* + cye " sin (\/§ x) + cse™ " cos (\/§ x)

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 42

r

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

| —

y(xz) »> e”* (cle?’”” + ¢3 cos (\/gz) + c3sin (ﬁz))
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2.6 problem 6

Internal problem ID [3247]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183

Problem number: 6.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

yllll + 4y — O

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 33

e

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

~—

y(x) = c1€” sin (z) + co€” cos (x) + cze™ sin (x) + c4e™" cos (z)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 40

-

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

-/

y(z) = e *((ca€®™ + 1) cos(z) + (c3€™ + ) sin(z))
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2.7 problem 7

Internal problem ID [3248]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183

Problem number: 7.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

yllll + 18y/l + Sly — O

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

e

Ldsolve(diff(y(x),x$4)+18*diff(y(x),x$2)+81*y(x)=0,y(x), singsol=all)

~—

y(z) = ¢y sin (3z) + c2 cos (3x) + c3sin (3z) £ + ¢4 cos (3z) =

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 30

LDSolve [y''''[x]+18*y' "' [x]+81*y[x]==0,y[x],x,IncludeSingularSolutions -> True]J

y(x) = (caz + ¢1) cos(3z) + (cax + ¢3) sin(3x)
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2.8 problem 8

Internal problem ID [3249]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183

Problem number: 8.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

y/l/l _ 4yll + 16y — O

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 48

e

Ldsolve(diff(y(x),x$4)—4*diff(y(x),x$2)+16*y(x)=0,y(x), singsol=all)

~—

y(z) = —c16V3% sin (z) + coe™ V37 gin (z) + cze¥3% cos (z) + cae™ V37 cos (z)

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 55

LDSolve [y'''' [x]-4xy'' [x]+16*y[x]==0,y[x],x,IncludeSingularSolutions -> True] ‘

y(z) — e_‘/‘a’””(<0362‘/§z + 02> cos(z) + <cle2‘/§gc + C4> sin(z))
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2.9 problem 9

Internal problem ID [3250]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183

Problem number: 9.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

yllll _ 2y/// + 2yll _ 2y/ + y — 0

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 22

e

Ldsolve (diff (y(x) ,x$4)-2+diff (y(x) ,x$3)+2*diff (y(x) ,x$2)-2*diff (y(x) ,x)+y(x) =0\J,y(x) , singsol=

y(z) = 16" + 26"z + c38in (z) + ¢4 cos (z)

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

LDSolve [y''''[x]-2%y' "' [x]+2*y' ' [x]-2*y"' [x]+y[x]==0,y[x] ,x,IncludeSingularSoluTions -> True]

y(x) = €®(csz + ¢3) + ¢1 cos(z) + co sin(x)
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2.10 problem 10

Internal problem ID [3251]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183

Problem number: 10.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

y//l/ _ 5ylll + 5yl/ + 5y/ _ 6y — 0

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 27

e

Ldsolve (diff (y(x) ,x$4)-5*diff (y(x) ,x$3)+56xdiff (y(x) ,x$2)+5*diff (y(x),x) -6*y(x)%=0 ,y(x), singsc

y(z) = c1€” + coe ™ + c3e®® + c4e”

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 36

DSolvely''''[x]-b*y''' [x]+b*y'"' [x]+5*y' [x]-6*y[x]==0,y[x] ,x,IncludeSingularSo#.utions -> True

N\

y(x) = cr1e7" + cae” + c3e* + cue™
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2.11 problem 11

Internal problem ID [3252]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183

Problem number: 11.

ODE order: 5.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

y(5) _ 6y//// + gy/// =0

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

dsolve(diff (y(x) ,x$5)-6*diff (y(x) ,x$4)+9*diff (y(x),x$3)=0,y(x), singsol=all)

N J

y(x) = ¢ + ot + c3x® + ¢4 + 5’

v/ Solution by Mathematica
Time used: 0.143 (sec). Leaf size: 35

LDSolve [y'''''[x]-6*xy'"' "' [x]+9%y' "' [x]==0,y[x],x,IncludeSingularSolutions -> T#ue]

1
y(z) — 2—763”’(02(x —1)+ec)+x(esz+cq) +c3
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2.12 problem 12

Internal problem ID [3253]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183

Problem number: 12.

ODE order: 6.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing x]]

y© — 64y =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 61

dsolve(diff (y(x) ,x$6)-64*y(x)=0,y(x), singsol=all)

N

y(z) = e ¢y + 2™ + c3e” sin (\/ﬁ x) + c4€” cos <\/§ x)
+ cse”Fsin <\/§ x) + cge™ ¥ cos (\/5 x>

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 68

LDSolve [y''''"' [x]-64*xy[x]==0,y[x],x,IncludeSingularSolutions -> True]

y(x) — e (cle‘“” + € (c2€** + c3) cos (\/ﬁx) + €” (cge®® + ¢5) sin (\/§x> + c4>
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2.13 problem 13

Internal problem ID [3254]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183

Problem number: 13.

ODE order: 2.

ODE degree: 1.

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

Y’ + 6y’ + 10y = 3e 3z — 2 cos () &>

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 43

( N
Ldsolve (diff (y(x),x$2) +6*diff (y(x) ,x)+10*y (x)=3*x*exp (-3*x) -2*exp (3*x) *cos (x) ,}7 (x), singsol=a

(—3cos (z) — sin (z)) €3*

60 +3ze73®

y(z) = e 3" sin () ¢ + €737 cos () ¢; +

v/ Solution by Mathematica
Time used: 0.426 (sec). Leaf size: 46

e B
LDSolve [y'' [x]+6%y' [x]+10*y [x]==3%x*Exp [-3*x]-2*Exp [3*x] *Cos [x] ,y [x] ,x, Includeja'ingularSolutio

y(z) — 6—106_3””(18013 — 3(e% — 20c3) cos(z) — (€% — 60c; ) sin(z))
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2.14 problem 14

Internal problem ID [3255]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183

Problem number: 14.

ODE order: 2.

ODE degree: 1.

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

y' — 8y + 17y = e (2® — 3sin (z) z)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 46

-

Ldsolve (diff (y(x),x$2)-8*diff (y(x),x)+17*y(x)=exp(4*x)*(x~2-3*x*sin(x)) ,y(x), }singsol=all)

e**(—3 cos (z) z2 + 3z sin (z) — 42% + 8)
4

y(z) = e**sin () c; + e** cos (z) ¢; —

v/ Solution by Mathematica
Time used: 0.263 (sec). Leaf size: 47

DSolvely'' [x]-8*y' [x]+17*y[x]==Exp [4*x]*(x"2-3*x*Sin[x]),y[x],x, IncludeSingul#rSolutions ->

N\

y(z) = ée“x (8(z* —2) + (62 — 3+ 8¢2) cos(z) + (—6z + 8¢;) sin(z))
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2.15 problem 15

Internal problem ID [3256]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

Y’ — 2y +2y = (z +€")sin ()

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 40

Ldsolve(diff(y(x),x$2)—2*diff(y(x),x)+2*y(x)=(x+exp(x))*sin(x),y(x), singsol=all)

(—25€z 4+ 20x + 28) cos (x)  sin(z) (5z + 2)
30 + 25

y(z) = e"sin (x) cp + " cos () ¢1 +

v Solution by Mathematica
Time used: 0.333 (sec). Leaf size: 48

e

LDSolve [y'' [x]-2*y' [x]+2*y[x]==(x+Exp[x])*Sin[x],y[x],x, IncludeSingularSolutio%xs -> True]

1
y(x) — %((—5(5693 —4) z + 50ce” + 28) cos(z) + 2(5x + 25¢1€” + 2) sin(z))
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2.16 problem 16

Internal problem ID [3257]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183

Problem number: 16.

ODE order: 2.

ODE degree: 1.

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

y" + 4y = sinh (z) sin (2z)

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

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

(—4e® —4e ") cos (22) N sin (2z) (e* — e™®)
34 34

y(z) = sin (2z) c2 + ¢; cos (2z) +

v/ Solution by Mathematica
Time used: 0.119 (sec). Leaf size: 46

LDSolve [y'' [x]+4*y[x]==Sinh[x]*Sin[2*x],y[x] ,x,IncludeSingularSolutions -> True]

y(z) — 3i4(—(4 — 1) cos((2+1)x) — (4 +14) cosh((1 + 24)x) + 34¢; cos(2x) + 34c, sin(2z))
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2.17 problem 17

Internal problem ID [3258]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183

Problem number: 17.

ODE order: 2.

ODE degree: 1.

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

y" + 2y’ + 2y = cosh (z) sin (z)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 41

Ldsolve (diff (y(x) ,x$2)+2*diff (y(x) ,x)+2*y(x)=cosh(x)*sin(x),y(x), singsol=a11)J

y(z) = e “sin () cy + e " cos (z) c; — e’ CO: (z)z _ e”(cos (x)lﬁ_ sin (z))

v/ Solution by Mathematica
Time used: 0.199 (sec). Leaf size: 47

LDSolve [y'' [x]+2*y' [x]+2*y [x]==Cosh[x]*Sin[x],y[x],x,IncludeSingularSolutions j—> True]

y(z) — 1—166_””((62“’ + 2+ 16¢; ) sin(z) — (€** + 4(z — 4c2)) cos(z))
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2.18 problem 18

Internal problem ID [3259]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183

Problem number: 18.

ODE order: 3.

ODE degree: 1.

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

"

y" + 14y = sin (z) + cos (z) =

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

Ldsolve (diff (y(x) ,x$3)+diff (y(x) ,x)=sin(x)+x*cos(x),y(x), singsol=all) J

9 :
y(z) = _ o8 (I) T4 cos2(3:) +2 3111 () _ ca2cos (z) +sin (z) ¢ + ¢c3

v/ Solution by Mathematica
Time used: 0.237 (sec). Leaf size: 36

e B
LDSolve [y''' [x]+y' [x]==8in[x]+x*Cos[x],y[x],x,IncludeSingularSolutions -> True}]

1
y(z) — —§(2_7;2 — 3+ 8c,) cos(x) + (z + 01) sin(z) + ¢3
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2.19 problem 19

Internal problem ID [3260)]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183

Problem number: 19.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _linear, _nonhomogeneous]]

y" —2y" + 4y — 8y = e** sin (2z) + 22

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 96

[dsolve (diff (y(x),x$3)-2+diff (y(x) ,x$2)+4*diff (y(x) ,x)-8*y(x)=exp(2*x) *sin(2*x} +2*xx72,y(x), s

(z) = - e (2" +5e*) cos (2z) e **(4e™ — 5e*)sin (2z)
e (g2 200 4 2 4 80
_ ozt _;6 cote )+clcos(2a:)+02e2”—|—03sin(2x)

v/ Solution by Mathematica
Time used: 0.241 (sec). Leaf size: 61

LDSolve [y''' [x]-2*y' ' [x]+4=*y' [x]-8*y[x]==Exp[2*x]*Sin[2*x]+2*x~2,y[x],x, Includ}éSingularSoluti

1
y(z) — 0 (—20z(z+1)+5(—1+16c3)e™ —2(e** —40c1 ) cos(2x) —4(e** —20c,) sin(2z))
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2.20 problem 20

Internal problem ID [3261]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183

Problem number: 20.

ODE order: 3.

ODE degree: 1.

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

y/// _ 43/” 4 33/, — .’L’2 + xe2z

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 43

e

tdsolve(diff(y(x),x$3)—4*diff(y(x),x$2)+3*diff(y(x),x)=x‘2+x*exp(2*x),y(x), si\gsol=all)

(I)—x—3+@—e2mx+f+e“’c+e3mcl+26—x+c
YE =9 T 2 T4 2T Ty Ty TR

v/ Solution by Mathematica
Time used: 0.239 (sec). Leaf size: 58

LDSolve [y'"'' [x]-4*y'"' [x]+3*y"' [x]==x"2+x*Exp[2*x],y[x] ,x,IncludeSingularSolutio#s -> Truel

3 4z 26 1, 1
il el il Ze2(1 -9 T - 3z
y(z) — ot o9 T tg° ( z) + cie +gee” +o
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2.21 problem 21

Internal problem ID [3262]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183

Problem number: 21.

ODE order: 4.

ODE degree: 1.

CAS Maple gives this as type [[_high _order, _missing_ y]]

y"" +2y" =Tz — 3 cos (z)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 36

Ldsolve (diff (y(x) ,x$4)+2*diff (y(x) ,x$2)=7T*x-3*cos(x),y(x), singsol=all) J

T3 2 i 2
y(w) = 1_x2 _ 98 (\/2_@ s (\/2_35) @ + 3 cos (x) +c3r+cy

v/ Solution by Mathematica
Time used: 0.603 (sec). Leaf size: 51

e B
LDSolve [y''''[x]+2*y' ' [x]==T*x-3*Cos[x],y[x],x,IncludeSingularSolutions -> Truel

3

7 1 1
y(x) — 1_x2 + 3cos(x) + cyx — 501 cos (\/ﬁx) - 502 sin <\/§x> +c3
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2.22 problem 22

Internal problem ID [3263]

Book: Differential equations for engineers by Wei-Chau XIE, Cambridge Press 2010
Section: Chapter 4. Linear Differential Equations. Page 183

Problem number: 22.

ODE order: 4.

ODE degree: 1.

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

y"" + 5y" + 4y = sin (z) cos (2z)

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 40

Ldsolve(diff(y(x),x$4)+5*diff(y(x),x$2)+4*y(x)=sin(x)*cos(2*x),y(x), singsol=all)

y(r) = z ccis2(:c) + sm8((i)’)x) — 81?4(2:) + cos () ¢1 + cosin (x) + c3 cos (2z) + ¢4 sin (2x)

v Solution by Mathematica
Time used: 0.04 (sec). Leaf size: 50

e

LDSolve [y''"'' [x]+5*y'' [x]+4*y[x]==8in[x]*Cos[2*x],y[x],x, IncludeSingularSolutiﬁbns -> True]

i 1
y(x) — % + 20 sin(3z) + (1% + 03> cos(z) + ¢1 cos(2z) + ¢y sin(z) + c2 sin(2z)
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