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1.1 problem 1

Internal problem ID [2637]

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 CE 01)

v Solution by Mathematica
Time used: 0.901 (sec). Leaf size: 57

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

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



1.2 problem 2

Internal problem ID [2638]

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]

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

dsolve(diff (y(x) ,x)=(x"3*exp(x72))/(y(x)*1n(y(x))),y(x), singsol=all)

N J

2 2
LambertVV(Q(:r:zem —e® +2c1)e_1)

y(@)=e :

+

N|=

v/ Solution by Mathematica
Time used: 60.179 (sec). Leaf size: 71

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

J(@) > —ep (%(HW(M (x2;1)+401>>>
/(@) = exp G(HW(W (x2—61)+401)>)




1.3 problem 3

Internal problem ID [2639]

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 [_separable]

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 (cre* —z —1) em)

= t
y(x) = arcco ( e —

V=2 (cie* —z — 1)em>

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




v/ Solution by Mathematica
Time used: 15.095 (sec). Leaf size: 123

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

y(z) = —sec™ <—\/2e—x(x +1)+ 801>

y(z) — sec™? <—\/26_x(CL' +1)+ 801>

y(z) = —sec™? <\/2e—x(m +1)+ 8cl>

y(x) — sec™? <\/2e—x(x +1)+ 801>



1.4 problem 4

Internal problem ID [2640]

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(14+y%) +(1+2y)e ™y =0

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

[dsolve (xx(y(x)"2+1)+(2*y (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) 4+ Z—e"+ cl>)

v/ Solution by Mathematica
Time used: 0.603 (sec). Leaf size: 43

‘ DSolve [x* (y [x] ~2+1)+(2*y [x]+1) *Exp [-x] *y ' [x]==0,y[x] ,x,IncludeSingularSolutions -F 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 [2641]

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]

xyv?) + 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: 7.031 (sec). Leaf size: 70

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

N\
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1.6 problem 6

Internal problem ID [2642]

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 [_separable]

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

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

e hY

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

-

y(x) = arccot (\/%_201)
y(x) = m — arccot <;>

—z2 — 2¢;

v Solution by Mathematica
Time used: 1.176 (sec). Leaf size: 103

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

y(@) —» —sec™ (—/=a? + 801
y(@) = sec™! (—v/=a? + 81
y(@) = —sec” (v/=a? +8¢1)
y(@) = sec™ (V=22 +8¢,)

™

y(z) = 3

y(z) — g
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1.7 problem 7

Internal problem ID [2643]

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]

2y’ + (1+y)e ™y =0

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

-

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

| —

14+ 2e"z—2e"+20 +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: 9.928 (sec). Leaf size: 60

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

1
1+ 2@ —1) +1- 20

1
—1++/2e*(z—1)+1—2¢
y(z) =0

y(z) —

y(z) -
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1.8 problem 8

Internal problem ID [2644]

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.

(4

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

y+Z42=0
Y
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;z)

v/ Solution by Mathematica

Time used: 0.116 (sec). Leaf size: 31

e

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

~—

1 y(z) _
Solve [ﬁ)—-kl + log (T + 1) = —log(z) + c1, y(x)
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1.9 problem 9

Internal problem ID [2645]

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]

y'r —y— xcot (E) =0
x

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

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

y(z) = o arceos (i)

1T

v/ Solution by Mathematica
Time used: 24.58 (sec). Leaf size: 48

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

y(xr) — —zsec™! (1)

y(z) = zsec™* (e“'x)

mr

y(z) — 5
T

y(x) — o5
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1.10 problem 10

Internal problem ID [2646]

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]

(3) -v+ve-
zcos| =) —y+yx=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: 0.448 (sec). Leaf size: 37

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

y(z) — xarctan(— log(z) + 2¢1)
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1.11 problem 11

Internal problem ID [2647]

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]

yz—y(1l+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: 0.208 (sec). Leaf size: 20

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

T

y(z) — ze’

yx) =z
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1.12 problem 12

Internal problem ID [2648]

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+ (2°+9°)y =0

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

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

\/x201 <01x2 + 4/t + 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



v/ Solution by Mathematica
Time used: 8.734 (sec). Leaf size: 218

18

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

y(x) = — \/—x2 Vit + ela
y(x) — \/—ac2 Vat + eda
y(z) — —\/—m2 + vVt + eta

y(x) — \/—ac2 +Vzt + el
y(x) =0
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1.13 problem 13

Internal problem ID [2649]

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]

(1—e—%)y’+1—g=o

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

LambertW (—e_ﬂ%) cazxr+1

&

y(z) = —

v/ Solution by Mathematica
Time used: 60.185 (sec). Leaf size: 29

LDSolve [(1-Exp[-y[x]/x])*y' [x]1+(1-y[x]/x)==0,y[x],x,IncludeSingularSolutions -> TrJue]

y(x) —» —zW <—6_%> — e
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1.14 problem 14

Internal problem ID [2650]

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.

(4

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

2 —yz+y?—2yy =0

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)

~—

— LambertW(#) —c1—1

y(x) =e +x

v/ Solution by Mathematica
Time used: 3.558 (sec). Leaf size: 25

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

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

ylx) =z

N
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1.15 problem 15

Internal problem ID [2651]

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.

(4

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

B+2z+4y)y —xz—2y—1=0

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)=—5+ 8 B

v/ Solution by Mathematica
Time used: 4.658 (sec). Leaf size: 39

-

N
LDSolve [(3+2*x+4xy [x] ) *y' [x]==1+x+2*y[x] ,y[x] ,x,IncludeSingularSolutions -> True] J

y(z) — %(W(—esx_”cl) —4z —5)

y(z) — %(—4x —5)
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1.16 problem 16

Internal problem ID [2652]

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.

(4

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

; 2r+y—1_

=0
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)

y(r) = -1
—tan (RootOf (\/5 In (2tan (_2)% (z—1)°+2(z—1)?) +2v2¢; +2_Z>> (z—1)V2

v Solution by Mathematica

Time used: 0.115 (sec). Leaf size: 75

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

Solve [2\/5 arctan ( \/;é(_w;(:)ﬁ ; i 2))

+ log(9) = 2log <2x2 + y(x)z:_%igf) —do 3) +4log(z — 1) + 3¢y, y(m)}




23

1.17 problem 17

Internal problem ID [2653]

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.

(4

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

y+2—2z+y—4)y' =0

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—de +Vdcix —12¢; + 1

y(x) 2%
—-1+4 4deix — 12 1
y(x)=— + Cl+\/201$ c1 +
C1
v/ Solution by Mathematica
Time used: 0.238 (sec). Leaf size: 82
LDSolve [y [x]+2==(2*x+y [x]-4) *y' [x] ,y[x] ,x,IncludeSingularSolutions -> True] J

V1+4e(z—3) — 144
201

y(z) =

V1+de(z —3)+1—4e
%
201

y(z)

y(z) = =2
y(z) — Indeterminate

y(z) > 1—=z
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1.18 problem 18

Internal problem ID [2654]

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(z —y)> =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: 0.202 (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)]
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1.19 problem 19

Internal problem ID [2655]

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 —(z+1)°—(4y+1)7° -8z —-1=0

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(—6x+6c1)

v/ Solution by Mathematica
Time used: 0.176 (sec). Leaf size: 49

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

.—@+&0

12tz _ 2
c1€ 12

1
y(x) — 1 (—4:6 +

y@}%%&ﬁx—@+3m
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1.20 problem 20

Internal problem ID [2656]

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

3z° + 6zy° + (62%y + 4y°) y' =0

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

Ldsolve((3*x‘2+6*x*y(x)‘2)+(6*x‘2*y(x)+4*y(x)‘3)*diff(y(x),x)=0,y(x), singsol=allw

V=632 — 24/92% — 473 — 4,
y(z) = - 5

V=622 — 21/92% — 423 — 4dc;
y(z) = 5

V=622 + 2¢/92% — 427 — 4c;
y(z) = — 5

V=612 + 24/92% — 473 — 4y
y(z) = 5
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v/ Solution by Mathematica
Time used: 5.909 (sec). Leaf size: 159

LDSolve[(3*x*2+6*x*y[x] ~2)+(6*x~2%y [x] +4xy [x] ~3)*y' [x]==0,y [x] ,x,IncludeSingularSoJlutions > T

\/ —3z2 — /(92 — 4)23 + 4c;

y(x) = — \/5
\/ —3z2 — /(92 — 4)23 + 4c;
y(z) — \/§
\/—3332 + /(92 — 4)23 + 44
y(.’E) - = \/§

\/—3332 + /(9 — 4)23 + 4
V2

y(z) =
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1.21 problem 21

Internal problem ID [2657]

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‘]]

2> —zy® — 2y +3— (z’y+2z)y =0

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

[dsolve ((2#x72-x*y (x) "2-2%y (x) +3) - (x~ 2%y (x) +2*x) *diff (y (x) ,x)=0,y(x), singsol=all)}

_9 _ V/122%+18¢,+542+436

— 3
y(z) = .
—94 /1223418¢1 +542+36
y(z) = —

v/ Solution by Mathematica
Time used: 0.586 (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, IncludeSingularSotLutions -> T

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 [2658]

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‘]]

zy?+z—2y+3+ (2’y—2y—2z)y =0

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), singsol=a? D)

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

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

v/ Solution by Mathematica

Time used: 0.492 (sec). Leaf size: 85

e

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

y(@) = 2z — \/z(12 + x(—;(x_—;G) +6+c1)) —2¢

y(@) = 2z + /z(12 + x(—;(x_—; 6) +6+c1)) — 2c;
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1.23 problem 23

Internal problem ID [2659]

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),0]°

3y(z> — 1)+ (2 + 8y —3z)y' =0

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

-

Ldsolve ((Bky (x)*(x72-1) ) +(x~3+8*y (x) -3*x) *diff (y(x) ,x)=0,y(x), singsol=all)

—/

22 3z /25— 6x% + 922 — 16¢;

o) =gty - 3
u(z) _%3_'_ 3§x 4 Vb —63:4—;—9352 — 16¢;

v/ Solution by Mathematica
Time used: 0.156 (sec). Leaf size: 82

r

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

1
y(r) = 5 (—x3 — \/x2 (22 — 3)® + 64c; + 33:)
y(z) — é (—x3 + /22 (22 — 3)% + 64c, + 33:)
y(z) =0
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1.24 problem 24

Internal problem ID [2660)]
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]

/
x2+ln(y)+%=0

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

-

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: 0.237 (sec). Leaf size: 21

‘ DSolve [ (x"2+Logl[y[x]1]1)+(x/y[x])*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> Truel

2
zZ
5+

8|0

y(z) > e



1.25 problem 25

Internal problem ID [2661]

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

32
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v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 1085

Ldsolve ((2xx* (3xx+y (x) -y (x) *exp (-x~2) ) ) +(x~2+3*y (x) ~2+exp (-x~2) ) *diff (y(x) ,x)=0,y (Jx) , singsol=

y(z)
e ((—2162%" + 123 /(1126705 + 108 3¢, + 1257 + 277} + 120%7 + 4) e~ — 108
B 6
2(:&:2e"”2 + 1)
((—216x3ew2 +12¢/3 /(11263725 + 10865123 + 122 0% + 276552 + 1222 + 4) == — 108 ¢?
y(z) =
e’ ((—216x3ew2 +12/3 /(1126525 + 108 57125 + 12204 + 276572 + 1222 + 4) e~ — 1
B 12
2% + 1
((—216x3ew2 +12v/3 /(11263725 + 10863123 + 12228 + 276572 + 1272 + 4) 6= — 108 e?
1
o= (((—21603¢7% +12v/3 | | (1126392 264108 6377 ¢, 25+ 12 €252 4 1 27 6397 2 4 1202672 +4) e~22 _ 108 67 ¢y )25 )
a7 (e )
-2
B 2
y(z) =
e~ ((—216x3ew2 +12v/3 /(11263725 + 108 657 ¢12° + 12274 + 27372 + 1222 + 4) e — 1
B 12
2% + 1

((—216x3ew2 +12v/3 /(11265725 + 1083, 25 + 12228 + 2733 + 1222 + 4) e — 108 ¢

1
3
e’ ( (—2161-%962 +12v3 \/ (1126352264108 €327 ¢1 23 +12 620 24427 €397 3 +12027° +4 ) e==” — 108 €7 cl) e27”2)

iv/3 5 -

(2

_|_
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v/ Solution by Mathematica
Time used: 33.131 (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] ,x, IJncludeSingul

y(z)
—6/2 <x2 + e—zz) 223 (—54933 /108 (22 + e=27)? 4+ 729 (—205 + 1) + 27c1) 2/3
_>
6{’/ —5423 + \/ 108 (22 4 e=*)® + 729 (—223 + ¢1) 2 + 27¢,
(1+iv/3) <x2 + e—x2>
y(z) -
22/3 f/—54x3 + \/108 (22 + e2%)° + 729 (=223 + ¢1) 2 + 27y
(-1+41iv3) \3/—54x3 + \/108 (22 + e2%)° + 729 (=223 + ¢1) 2 + 27c,
+
6v/2
(1-iV3) (22 + )
y(z) —

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

(14iV/3) §/—54z3 + \/108 (22 + e=2%)° + 729 (=223 + ¢1) 2 + 27y
6v/2
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1.26 problem 26

Internal problem ID [2662]

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‘]]

3+y+2y2sin (2)? + (z + 2yz — ysin (2z)) ¢ =0

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

Ldsolve ((B+y (x) +2*xy (x) "2*sin(x) 72) + (x+2*x*y (x) -y (x) *sin (2*x) ) *diff (y (x) ,x)=0,y (x) ,J singsol=all

_ T+ 4/2¢;8in (22) 4 6z sin (2z) — 4cyz — 1122

y(@) sin (2z) — 2z
—z + \/2c; sin (27) + 6z sin (2z) — 4c;z — 1172
y(z) = - :
sin (2z) — 2z

v/ Solution by Mathematica
Time used: 1.227 (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, InclJudeSingularS

y(z) - z— z\/w(llxs—il-n2(;;))—_(26j + ¢1) sin(2z)

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

Internal problem ID [2663]

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 + (Y +2yz +2°) y' =0

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

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

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

v/ Solution by Mathematica
Time used: 0.194 (sec). Leaf size: 62

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

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

—log(z) + ci, y(x)]



37

1.28 problem 28

Internal problem ID [2664]

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’) ‘]

z? — sin (y)? 4 zsin (2y)y' = 0

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: 6.171 (sec). Leaf size: 39

-

N
LDSolve [(x~2-Sin[y[x]]1"2)+(x*Sin[2*y[x]])*y' [x]==0,y[x],x,IncludeSingularSolut ionsj -> True]

y(xz) — — arcsin < —z(z + 201)>

y(x) — arcsin (W)
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1.29 problem 29

Internal problem ID [2665]

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.

(4

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

Y2z —y+2)+2(z—y)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 + y/excir? + cle””) e ?

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

v/ Solution by Mathematica
Time used: 42.371 (sec). Leaf size: 125

‘ DSolve [y [x] * (2*x-y [x] +2) +2* (x-y [x] ) *y' [x]==0,y[x],x,IncludeSingularSolutions -> Th:ue]

y(x) —SrTr—e w\/em (6””%’2 _ 6201)
y(z) = T+ e\ /e* (ePa? — e21)
y(z) = 7 — e "Ve2rz?

()
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1.30 problem 30

Internal problem ID [2666]

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  —x+z(z+2y)y' =0

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

-

Ldsolve((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 + 25 — deyx
y(z) = 577

22 + /25 + 25 — 4z
y(x) = 212

v/ Solution by Mathematica
Time used: 0.567 (sec). Leaf size: 80

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

x* + V1225 + 25 + deix
y(.’L‘) - = 273

Tz Vxi/xb + 2% + 4cix
y(z) = 2 + 223




1.31 problem 31

Internal problem ID [2667]

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+z(ln(z) +y°)y =0

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 275

40

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

Wl

. <_12cl+4\/m) ~ 21n (x)
2 (1201 + 4/ 0" 961

W=

=

(—1201 +44/41n (z)* + 9c%>

y(z) = — 1 +

=

&
w
[\

(—12cl+4 41n (z) —|-961>

1
—12¢14+44/41n(z)3+9¢2 s
'l\/§ ( 5 1) + 21n(z) "

3
(—12014—4\ /41n(x)3+9c§)

2

3
(—1201 +44/41In (z)* + 9c%> In ()
y(e) = — 1 +
( 12¢; + 44/41n (z —I—Qc1
(—12cl+4\/M)

7,\/3 . + 21In(x) .
(—1201 +44 /4ln(a:)3+90 °

=

ol
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v/ Solution by Mathematica
Time used: 1.121 (sec). Leaf size: 233

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

i/\/4 log*(z) +9a1” + 3c1 V2log(z)

y(z) = -
i/\/él log?(z) + 9¢12 + 3¢,

V2

2v/—2log(z) + (—2)%/3 <\/4 log?(z) + 9¢,2 + 3cl> 2/3

2</\/4 log?(z) 4+ 9¢12 + 3¢,

2(—1)*3log(z) + v—2 (\/4 log?(x) + 9¢;2 + 301) 2/3

22/3 f/\/4 log®(z) + 9¢12 + 3¢
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1.32 problem 32

Internal problem ID [2668]

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,

?+2r+y+ (3z°y—z)y =0

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

-

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

-/

—1++/—12In(z) 22 — 6122 — 623 + 1
y(z) = - 3

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

v Solution by Mathematica
Time used: 0.506 (sec). Leaf size: 94

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

1(1 1
y(z) — 3 (5 — 1/ ﬁ\/—6x3 — 1222 log(z) + 9c122 + 1)

14/ %z\/—62% — 1222 log(z) + 9c122 + 1
y(z) = 37
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1.33 problem 33

Internal problem ID [2669]

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], _rational]

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—242¢; +2_Z)

v/ Solution by Mathematica

Time used: 0.148 (sec). Leaf size: 30

e

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

log(y(z)) — L&
y()

Solve |z =
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1.34 problem 34

Internal problem ID [2670]

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]

32 +3y° +z(2* + 3y° + 6y) y' =0

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

[dsolve(B*(x“2+y(x)“2)+x*(x‘2+3*y(x)"2+6*y(x))*diff(y(x),x)=0,y(x), singsol=all) \J

3

¢+ ev® (% + y(z)? x> =0

v/ Solution by Mathematica
Time used: 0.141 (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, IncludeSingularSolu‘tions -> Tru

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

Internal problem ID [2671]

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], _rational]

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=all)

c 2 —4ciz — 8¢y + 12
Ya) =~z -4 & YA~z =8a

2 2
\/c —4c1x — 8¢p + 12
=—7—2 L
y(x) x -I-2+ 5

v Solution by Mathematica
Time used: 0.402 (sec). Leaf size: 74

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

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

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

Internal problem ID [2672]

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]

24y +2x+2yy =0

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) =/ cre™® — 2z

v Solution by Mathematica
Time used: 3.319 (sec). Leaf size: 43

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

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

Internal problem ID [2673]

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

e

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

~—

RootOf (z2e—2+e?>—Z+e—Zc1+_Ze—Z—x)

y(z) =e
v/ Solution by Mathematica
Time used: 0.174 (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 ionsJ -> True]

Solve |22 — ﬁ +y(z) + log(y(z)) = c1, y(x)
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1.38 problem 38

Internal problem ID [2674]

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‘]]

yz+y) +(z+2y—1)y =0

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

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

(e — e” — Vx2%e% — 2e%x + €2 — dcie”) 7"
y(z) = — 5

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

v/ Solution by Mathematica
Time used: 11.747 (sec). Leaf size: 80

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

y(z) = = <—z _ Vel \_/g tia 1)

N

1 Ver(z —1)2 + 4¢
y(x) — 3 <—x + e + 1)
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1.39 problem 39

Internal problem ID [2675]

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’) ‘]

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

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

e B

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

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

v/ Solution by Mathematica
Time used: 7.301 (sec). Leaf size: 25

LDSolve [2*x* (x~2-8in [y [x]1+1)+(x"~2+1) *Cos [y [x] 1 *y' [x]==0,y[x],x, IncludeSing'ularSolJutions -> Tr

y(z) — —arcsin ((z* 4+ 1) (log (z> + 1) +8c1))
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1.40 problem 41

Internal problem ID [2676]

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

?+y+yi—yz=0

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: 0.191 (sec). Leaf size: 12

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

y(z) = xtan(z + ¢;)



o1

1.41 problem 42

Internal problem ID [2677]

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]

T — x2+y2+<y—\/x2+y2>y’=0

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), singsol%%ll)

. w2+y(w)2+ 111, 22 +y (z)? .
—C JR— _ - =
! 22y (z) zy(z)  y(z)® a2 zy (z)°

v Solution by Mathematica

Time used: 0.668 (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, IncludeSingulJarSolutions
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1.42 problem 43

Internal problem ID [2678]

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.

ODE order: 1.

ODE degree: 1.

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

Y 1+y2+<w\/1+y2—y>y'20

v/ Solution by Maple

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

e

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

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

y (z)

€T —

v/ Solution by Mathematica
Time used: 0.438 (sec). Leaf size: 82

-

LDSolve [(y[x]*Sqrt [1+y[x] ~2])+(x*Sqrt [1+y [x] ~2] -y [x] ) *y' [x]==0,y[x] ,x, IncludeSingu}larSolutions

cax — V2 —1+¢?

_>
y(z) 21
Vet —1+c?+czx
y(z) — o
y(z) =0
y(z) = —1

y(x) =1
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1.43 problem 44

Internal problem ID [2679]

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.

(4

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

Y — (yz+2°)y =0

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

-

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

—/

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

v Solution by Mathematica
Time used: 0.487 (sec). Leaf size: 67

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

y(z) = —z? (1 + \/g\/x (x2 + 01)>

y(z) = =* (—1 + \/g z (22 + 01)>

y(z) =0
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1.44 problem 45

Internal problem ID [2680)]

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) —yz=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: 58.921 (sec). Leaf size: 23

DSolve [y [x]-2*x~3*Tan [y [x]/x]-x*y' [x]==0,y[x],x,IncludeSingularSolutions -> True]

N\

y(z) — z arcsin <e“”2+cl)

y(z) =0
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1.45 problem 46

Internal problem ID [2681]

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.

(4

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

20y’ +y+ (2y —z)y =0

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

[dsolve ((2xx~2xy (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: 2.227 (sec). Leaf size: 33

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

_ 9cq
w (e 427 x?’)

x2

y(z) = —

y(z) =0
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1.46 problem 47

Internal problem ID [2682]

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)

T

y(z) =

v/ Solution by Mathematica

Time used: 0.255 (sec). Leaf size: 14

e \

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

Solvely(z) sin(zy(z)) = c1,y(7)]
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1.47 problem 48

Internal problem ID [2683]

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 [_rationall

2y'r —y+ (42°y° —z)y' =0

X Solution by Maple

( hY

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

-

No solution found

X Solution by Mathematica

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

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

Not solved
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1.48 problem 49

Internal problem ID [2684]

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

P+ +y+ (P+y P —2)y =0

X Solution by Maple

( hY

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

-

No solution found

X Solution by Mathematica

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

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

Not solved
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1.49 problem 50

Internal problem ID [2685]

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]¢]]

y1+9y*) +z(y’—z+1)y =0

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

-

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

-/

— 222 —
: \/ e g wm——" R L
| 2z y(@)? = y(@)? =
R arctanh — + pra
SR (v an e E— —
z y(z)le—l
-
¢+ =0

v Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 34

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

Solve B (— arctan(y(@)) - - (130)) + %;(x) — 1, (2)
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1.50 problem 51

Internal problem ID [2686]

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.

CAS Maple gives this as type [[_1st_order, _with_linear_ symmetries], [_Abel, ‘2nd type‘, ‘cl

y2+(ex_y)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: 6.641 (sec). Leaf size: 306

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

x 3¢2% z 3e2T z 3e2®
CTE @ e” (y(z)+2e”) T eE@ 2/3( € " y@
+2 +1 —1])lo <2 ( +2))+<—q
Lo2/3 ( Ved > <\/3 €37 (e —y(a)) > <( Ve > s Veds :

W@+27F _ 3 @@t2en) g
(@@ /3o (ee_y(a))

Solve
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1.51 problem 52

Internal problem ID [2687]

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.

(4

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

2’y —2y+ (2Py —z)y' =0

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

[dsolve((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: 6.387 (sec). Leaf size: 35

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

J

N

T) — —
e (/)
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1.52 problem 53

Internal problem ID [2688]

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%x~3*y (x) +y (x) "3) - ( x"4+2*x*y(x) ~2) *diff (y(x) ,x)=0,y(x), singsol=all) J

y(z) =
72 RootOf (—16 + 27 7% — 4clx%_Z10 + 6c,2t 728+ (128:10% — 401:1:%) P+ (—19223 + c1z) _
) 2+

2 RootOf <—16 +aTe, 72 —degs_ 7 + 6eat 2+ (128z% —deyx ) B+ (—1922% + c17)
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v/ Solution by Mathematica
Time used: 60.163 (sec). Leaf size: 2019

kDSolve [(2%x~3*y [x]+y [x] ~3)-( x~4+2*x*y[x] ~2)*y' [x]==0,y[x],x, IncludeSingularSolutJions -> True

y(z) —
4813 + ef1z? +e2ag [ —1— —
3\/—34566201157 + 144etc145 — gbergd 4 192\/3\/ —eteigl2 (—108x2 4 e241) i/
y(z)
48x3 + efc1a? +eag [ —1—
i/—3456e201x7 + 1444145 — ebergd 4 192\/5\/ —eteigl? (—108x2 4 e21) 3\/i
_>
y(z) —

i(V3+i)ete152+9623 3\/—34566201537 + 144etergh — ebergd + 1924/3\/—etorzl2 (—108x2 + e201)_2e214 <48

{/—3456¢2
y(x)
i(V3+i)ete1 524963 3{/—34566201 o7 + 144etergd — eberz3 4 192v/3/—ederx!? (—10822 + e21) —ge2erq (48i<~
3\/—34566201:
%
y(z) =
(~1-iv3)ete1a2+962 :{/—345662‘1%7 + 144etergh — ebergd 4 1924/3/—etarz12 (—108z2 + €21 )+i(V3+i)
3\/—345662
y(@)

(—1-iv3)ete1a2+962 ?{/—345662C1 o7 + 144etergd — eberz3 4 192v/3/—ederzl2 (—10822 + €21 ) +i(Va+i) (-

i/—345662°1:
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1.53 problem 54

Internal problem ID [2689]

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]

1+ cos(z)y —sin(z)y =0

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

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

y(x) = (—cot (x) + ¢1) sin (z)

v/ Solution by Mathematica

Time used: 0.04 (sec). Leaf size: 15

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

y(xz) = — cos(x) + ¢; sin(x)



1.54 problem 55

Internal problem ID [2690]

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)) ¥’ =0

65
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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 + 121225 + 81a*)* — - v [ 6(10822 + 12¢/1225 + 812)° — -
(108x2+12\/12x6+81x4) 3 |
=arctan | — 5 , 5160
L 2
6 (108x2 + 124/122% + 813}4) 8 — T2z .
(108x2+12\/12x6+81x4) 3

y(x) = arctan

6 Y

Njw

ol

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

216z

y(z)
1
1 108224+12v/125+81z% ) °
—3 (10822 + 124/1226 + 81z4)* + 36c” T+ — 18i/3 (10e22+ - ) +
(108x2+12\/12x6+81x4> 3
=arctan | —
6
y(z)
1
1 10822+12v/126+ 8122 ) °
—3 (10822 + 12¢/1228 + 812%)* + 36e7 - — 18iv/3 (t0sc7+ = ) + -
(108124—12\/123:6—}—8114) 3 (
=arctan
6
2 \/7%
1 10822 +12v/1225+ 8122
—3(1082? + 12/122° + 812%)° + 36z __ 1giy3 [ Loss eVt
(108x2+12\/12x6+81x4) 3 (108x2+124
B 216z
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v/ Solution by Mathematica
Time used: 0.258 (sec). Leaf size: 1647

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

2
i/;ﬁ \/ V3\/z (4x2 + 27) 9z2
y(x) = —arccos | — | — Vg
VBV (& + 27) 9x2 23
2
{)/;ﬁ \/ V3\/z (422 + 27) 9z2
y(x) — arccos | — | — T
{V3Vat (& + 27) - 9x2 23
2
f/;xz \/ V3\/z4 (422 + 27) — 9x2
y(x) — — arccos - Togrls +1
VBV (& + 27) - 9x2 23
3 2 2 3
3% \/ V3\/z4 (422 4 27) — 9z2
y(x) — arccos - + Tosi/s +1
VVB/a (42 + 27) — 957 23
y(z) =
3 — 3i) a2 1
—arccos | — (V3-3)s + 15 <—i22/335/6 f‘/\/g\/m‘* (42 4 27) — 922 — 22/3
22/335/6 §/ V3\/zt (422 + 27) — 922
y(z)
3 —3i) a2
—rarccos | — (\/_ 2) 7 + % (—i22/335/6 f/\/g /o (422 4+ 27) — 922 — 22/3{’/
22/335/6 {'/ V3\/zt (4x2 4 27) — 9x2

— 3 2 1
— arccos (V3-3i)e + 35 (—z'22/335/6 f/\/ﬁ z* (422 + 27) — 922 — 22/3<’/
22/335/6 \/ V3y/z* (422 + 27) — 922

22/335/6\/\/_\/x4 4z2 + 27) — 9z2

y(z) —

(v/3 — 3¢) 22 1/ . . \
— arccos (J 1_2 <_@22/335/6 \/\/g [zt (422 + 27) — 92 — 22/3\/37\

‘ (’\/§+3i)x2 1 / o, __...‘2/ — ) S — o I



1.55 problem 56

Internal problem ID [2691]

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]

1—(y—2yz)y' =0

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

68

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

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

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

r

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

| —

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




1.56 problem 57

Internal problem ID [2692]

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]‘]]

1—(1+2ztan(y))y =0

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

69

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

oL W@ eemOye)
2cos (2y (z)) +2 2cos (2y (z)) +2

v/ Solution by Mathematica
Time used: 0.147 (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)



1.57 problem 58

Internal problem ID [2693]

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]

<y3+g)y'—1=0
)

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

70

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

—ay(z)+z— @ =0
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v/ Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 997

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

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

"2 /2
f/ 9¢;2 — /25613 + 8lc; 4 V2 3‘\/ 9c12 — \/2562% + 8let
3
\ \/§ 3 9¢,2

@) - L {’/ 9¢12 — /25623 + 81cy* 42z
ylx) = - 3 -

2 V2 {/ 9¢1% — /2562 + 81cy*
1 42z {’/9012 — /25623 4+ 81c;4 6cy

2 forr3 T a1 1 V2 oA o1 1
</9612 — 25623 + 81014 \/_ 3\/9012 — 25623 + 81014 _
3
\ \/ﬁ 3 9c,2

@) = L Q/ 9c12 — /25623 + 81cy* 42z
ylx) —» —= 3 —
2 V2 {’/9012 — /25623 + 81c;*
1 4\3/5;17 _ </9012 — v/ 25623 + 81014 n 6c;

-3 7
{9612 — /25627 + 81,3 V2 /9¢:2 — /25607 + 8le)t
3
\ \/5 3 9¢,2

i e _ {/se = Vas6at 810" 6

\ V2 I 9¢,2 —
1| /912 - /25607 + 81ct 12

2 V2 $/9¢:2 — /25627 + 8lert




1.58 problem 59

Internal problem ID [2694]

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]]

1+ (- +z)y =0

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

72

-

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

z—y(x)’ +2y(z) —2—e¥@e; =0

v Solution by Mathematica
Time used: 0.123 (sec). Leaf size: 24

-

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

~—

Solve[z = y(z)? — 2y(z) + c1e™¥® + 2,y(z)]
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1.59 problem 60

Internal problem ID [2695]

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], _rational]

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—242¢; +2_Z)

v/ Solution by Mathematica

Time used: 0.132 (sec). Leaf size: 30

e B

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

log(y(z)) — L&
y()

Solve |z =
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1.60 problem 61

Internal problem ID [2696]

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—(6Y +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+_Z

+ eRootOf(—z e2-Z 724 ZeZ4c; —e—Z) ) e~ RootOf(—a: e2Z 724 ZeZic —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 -> Tr’ue]

ey(z)(_y(x) —_ 1) cle2y(m)

sap T yap

Solve |z =
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1.61 problem 62

Internal problem ID [2697]

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]

(2r+3)y —y—+v2x+3=0

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) Vaz 13

2

v/ Solution by Mathematica

Time used: 0.044 (sec). Leaf size: 29

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

1
y(z) — 3 2z 4 3(log(2x + 3) + 2¢1)
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1.62 problem 63

Internal problem ID [2698]

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+(y26y—x)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: 0.198 (sec). Leaf size: 19

s N

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

Solve [ac = —ey(x)y(w) + ay(x), y(ac)}



7

1.63 problem 64

Internal problem ID [2699]

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 —1—3ytan(z) =0

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

‘dsolve(diff(y(x),x)=1+3*y(x)*tan(x),y(x), singsol=all)

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

v/ Solution by Mathematica
Time used: 0.048 (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 [2700]

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) + cos (z) sin () —y) =0

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

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

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

v/ Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 24

‘ DSolve[(1+Cos[x])*y' [x]==Sin[x]*( Sin[x]+Sin[x]*Cos[x]-y[x] ),y[x],x, IncludeSinguFl.arSolutions

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

Internal problem ID [2701]

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)

_ cos (2z)

5 .
y(x) = 3 + e~ sin@)¢, — 2sin ()

v/ Solution by Mathematica
Time used: 0.136 (sec). Leaf size: 30

LDSolve [y' [x]==( 8in[x]~2-y[x])*Cos[x],y[x],x,IncludeSingularSolutions -> Truel J

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



1.66 problem 68

Internal problem ID [2702]

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]

@+1)y —y—az(z+1)*=0

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

80

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

~—

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

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 20

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

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

Internal problem ID [2703]

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),0]°

1+y+(z—y(1+y)°)y =0

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

T — =0
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v/ Solution by Mathematica
Time used: 33.344 (sec). Leaf size: 1586

tDSolve[(1+y[x])+(x-y[x]*(1+y[x])“2)* y' [x]==0,y[x],x,IncludeSingularSolutions -> J’l‘rue]

_)1 _ —24x 4+ 6 + T2¢; —|—63/27x2—

1
{'/ 272% — o0 /186624 (2722 + 1+ 12¢1) * — 4(~14dz + 36 + 432¢1)° + 1 + 12¢,

8(27z + 2)

-3 | =

9 —240+6+T72c; +6(/27x

1
j/ 2722 — o5 /186624 (2722 + 1+ 12¢1) * — 4(~ 144z + 36 + 43201)° + 1 + 120,

R ~24z + 6 + 72¢; - 6ifarez

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

8(27z + 2)

+3 |-

9 —24x+6+72c1 + 6 3/ 27$‘

1
?i/ 2722 — oo /186624 (2722 + 1+ 12¢1) ® — 4(~14dz + 36 + 432¢,)° + 1 + 12¢,




1.68 problem 71.1

Internal problem ID [2704]

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

v +yi—22—1=0

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

83

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

e

¢ VT eQrf(x)
/ Solution by Mathematica

Time used: 0.139 (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 [2705]
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]

3y'z — 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% — 3z% — 4c1)2> °

ylz) = 61n (z) 2?2 — 322 — 4¢
<—4x(6 In (z) z* — 3z% — 401)2>é iv3 <—4x(6 In (z) 22 — 32% — 401)2)é
V) = @ e 3 —de) | 2(6hn(2)a? — 32 — day)

o=
ol

<—4x(6 In (z) 2% — 32% — 401)2) V3 (—4x(6 In (z) z? — 32% — 4c1)2>
y(@) = - 2(61n(z) 2% — 322 — 4¢y) + 12In (z) 22 — 622 — 8¢y
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v/ Solution by Mathematica
Time used: 0.221 (sec). Leaf size: 120

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

y(x) N (_2)2/3\3/E
/322 — 622 log(z) + 4c;
O i
x
Y /322 — 622 log(z) + 4cy
(0) > -2V
y(x

- /322 — 622 log(z) + 4c;
y(z) =0
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1.70 problem 73

Internal problem ID [2706]

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.

(4

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

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

v Solution by Mathematica
Time used: 0.388 (sec). Leaf size: 56

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

2
Vo) = ek
y(z) = — 2
RNy
y(z) =0
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1.71 problem 74

Internal problem ID [2707]

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) +2yz =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: 0.651 (sec). Leaf size: 65

e B

LDSolve [y [x]*(6*y [x] “2-x-1)+2*x*y' [x]==0,y[x] ,x,IncludeSingularSolutions -> True] J

z/2
y(z) — _ T
\/6er + ¢;
z/2
y(z) = _ePVr
\/6er + ¢

y(z) =0
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1.72 problem 75

Internal problem ID [2708]

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: 0.187 (sec). Leaf size: 27

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

2(z+1)
z(x +2) + 2¢;

y(z) —

y(x) =0



1.73 problem 76

Internal problem ID [2709]

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]

zyy +y® —sin (z) =0

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

89

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

_ \/2sin (z) — 2z cos (z) + ¢
B x
V/2sin (z) — 2z cos (z) + ¢;
x

y(z)

y(z) =

v/ Solution by Mathematica
Time used: 0.311 (sec). Leaf size: 50

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

V/2sin(z) — 2z cos(z) + ¢
T

y(z) = —

\/2sin(z) — 2z cos(z) + ¢
T

y(z) —
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1.74 problem 77

Internal problem ID [2710)]

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]

22° —y* +zy’y’ =0

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

e

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

~—

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

v/ Solution by Mathematica
Time used: 0.216 (sec). Leaf size: 88

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

y(z) - —2*VB+ cw
y(z) = —iz¥/ 48 ¥ ez
y(z) = ic®* Y8+ ez
y(z) = VB8 +
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1.75 problem 78

Internal problem ID [2711]

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]

v —ytan (z) +y*cos(z) =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 + ¢;) cos (z)

y(z) = (

v/ Solution by Mathematica

Time used: 0.204 (sec). Leaf size: 19

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

sec(x)
T+

y(z) —

y(z) =0
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1.76 problem 79

Internal problem ID [2712]

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

-

Ldsolve (6xy (x) "2- (x* (2*x~3+y(x)))*diff (y(x) ,x)=0,y(x), singsol=all)

—/

261

3 _ \/ob 3
y(z) = x3<w Vb +8ciz +2)

x% 4+ /26 + 8c; 23 N 2)

261

y(z) = fv?’(

3
. (_; - %ﬁ) (z* — V2 + 86129)
= 2
y(z) =z 20 +
\3
<—% — %§> (z® + V2% + 8c123)
y(z) =2° +2
201
3
(—% + %:;) (z® — V&b + 8c123)
y(z) =2° +2
201
\3
(—% + %‘g) (z® + V28 + 8c123)
y(z) = 2° 5 +2
1

(4

cla
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v/ Solution by Mathematica
Time used: 1.296 (sec). Leaf size: 123

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

2
y(x) — 223 -1+ W
\V16x34c1
2
y(z) = 22° [ -1+ L
\/16z3+c1
y() =0
y(z) — 22°

332 _ 19/2
y(z) — 2<(x3/)2 + /23 )




1.77 problem 80

Internal problem ID [2713]

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.

94

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

v/ Solution by Maple

zy —yy* +1=0

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)

~—

N

~
8

~—

<

-~
8

~—

<

~
8

~—

y(x) =z +

w
DO
wl=
—~
8
N
N—r
wl=

2
325(2)°  3iv325(a)°
4
323(22)5  3iv/325(2?)3
- +
4
1
d
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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 J

3.’E2/3
y(z) — 5273

3¢/~12%/3
y(z) = T o
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1.78 problem 81

Internal problem ID [2714]

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—yz—y° =0

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

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

~—

2v/—3xx

y(a) = -
2/ -3z x
y(o) = 5

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 54

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

y(z) = ci(z + 012)

2ix3/2

y(z) — "33
2iz%/2

y(z) = 373
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1.79 problem 82

Internal problem ID [2715]

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)

~—

1
z) = vVx?2 + 1 — arctanh <—> +In(z) +c
y( ) \ /1;2 + 1 ( ) !
y(x) = —vVx? 4+ 1 + arctanh (ﬁ) +1n(z) +c

v/ Solution by Mathematica

Time used: 0.03 (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> +c



98

1.80 problem 83

Internal problem ID [2716]

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]

zy' (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(z) = —2
y(z) = Ver (@ + 2)
y(z) = —vaz <—‘/? + 2)

v/ Solution by Mathematica
Time used: 0.152 (sec). Leaf size: 63

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

N\




1.81 problem 84

Internal problem ID [2717]

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]

z—y\/y*+1=0

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)

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

( ) “/E <_ 3 VazZ+1
v = 32/7

/3 256+/7 V2 23 cosh(i?’ ar“i;h(h)) 8y V2 (— 8ot —8a242) sinh(73 “CS;“‘“(“))
W2 | - 3 - Vaz2 11

y($)=/—\/_2+22 4x2+1dx+c

+c

+c

1

1

— 2
y(z):/\/ 2+22\/4m 1



v/ Solution by Mathematica
Time used: 0.145 (sec). Leaf size: 207

100

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

V2r(vVaz? +1-2)
3VVAZ+1-1
V2z(vVaz? +1-2)
3VVArZ+1-1

V2z(42® + 3vV/42? + 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 [2718]

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 (y—y'z) —1=0

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)

~—

3w%
y(z) = 5
(2) 325 3iVBas
W& =" 4
325 3i\/§x§
y(r) = — T
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v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 67

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

(z) = + L
T azr +——
Yy 1 90,2

32/3
2

y(z) — —2\3/ —1z%/3

y(z) =

y(z) = (-1



1.83 problem 86

Internal problem ID [2719]

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—2yz— %y’ =0

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

103

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

~—

y(z) = — 3
923431 (—g3)3
y(z) = :g )
212134 (—z%)1
2i2%3% (—z3)4
y(z) = ?f )
y(x) =0
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v/ Solution by Mathematica
Time used: 0.109 (sec). Leaf size: 119

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

y(z) = —v2cz + 3
y(x) = V2 + ¢

y(z) = (—1—1) (2)3/4 £
y(z) = (1— 1) @)3/4 £/
y(z) > (-1+1) (;)3/4 /4

y(z) = (1+1) (2)3/4 /A
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1.84 problem 87

Internal problem ID [2720]

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]]

v +y’ —yyr =0

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

N J

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

y(z) =0

y(z) = 274 B 2x3y/12 + 3¢; B c12?
81 (2—@> 81 (g__m> 27(2_ m>

3 3 3
2c12v/ 1% + 3¢; N c
27 (%c _ _\/1‘2;301> 3z — 3vz? + 3¢,

y(z) = 20" L _22WaP+3e c12?
81 (5 + ) s (54 V) g7 (54 )

_ 2c2vV2% + 3¢ N c
27 (a_g + _v902;301> 3z + 322 + 3¢,

X Solution by Mathematica

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

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

Timed out
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1.85 problem 88

Internal problem ID [2721]

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]]

Yz —y—y'In(yy) =0

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

Ldsolve (2*xx*diff (y(x),x)-y(x)=diff (y(x),x)*1n(y(x)*diff(y(x),x)),y), singsol=a11J)

Nz\»—t

y(z) =

y(z) =

y(z) = \/ 2e 22y + 2e2welage”
y(z) = —/—2e27e2c1¢; + 2e27e2c1 1 e”

v/ Solution by Mathematica
Time used: 0.315 (sec). Leaf size: 59

LDSolve [2xx*y' [x]-y[x]==y' [x]*Logly [x]*y' [x]],y[x],x,IncludeSingularSolutions -> TJrue]

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 [2722]
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—yz+z2y’ =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)

~—

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

y(x) = —2* RootOf
+ z RootOf

/N~

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

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



1.87 problem 90

Internal problem ID [2723]
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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*]]

y(y —2y'z)° =y =0

v Solution by Maple

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) = T oz
y(z) = %g?
y(z) =

y(z)

RootOf (— In(z)+c +24 (f—z

(24_(13\/81_0,2—3—216_04—#-36_

T
36 (24_(1,3\/81_0,2—3—216_a4+36_(1,2—1) 3_a2+(24_a,3\/81_(1,2—3—216_(1,4+36_

y(z)

RootOf (— In(z)+c¢ —48 (f—z

T

(

2
i(24_a3\/81_(12—3—216_0,4+36_a2—1> 3 \/3+24iv3__a2—72 (24_a3\/81_a2—3—216

y(x)
RootOf (— In(z)+c; +48

(

_Z
i ;
( z'(24_a3 \/81_02—3—216_a4+36_a2—1) 3 V/3+24i\/3__02+T2 (24_a3 V/81_02—3-21¢
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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 -> True]

Timed out
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1.88 problem 91

Internal problem ID [2724]

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]

Yr+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)?

T 2

4 LambertW (&2)? LambertW (<z)?
) = ~ATamber (55) +8\/ W ()

v/ Solution by Mathematica

Time used: 1.09 (sec). Leaf size: 94

LDSolve [y [x]+x*y' [x]==4*Sqrt[y' [x]],y[x],x,IncludeSingularSolutions -> Truel

-26_%W<_2 4 — zy(z) — 4)
Solve e
y(x) 1 y( )
'2e%m<2 4 —zy(z) - 4)
SOlve = C(y, y($)
y(x)

y(z) =0
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1.89 problem 92

Internal problem ID [2725]

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]

2z —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)

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

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

v/ Solution by Mathematica
Time used: 0.101 (sec). Leaf size: 34

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

~—

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

Internal problem ID [2726]

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]

sy’ (Yr+y)—1=0

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)

| —

(1222 + 801)%

y(z) = 5

. (12x2+801)% i3 (12x2+8c1)%
y(z) = —

. (12x2+801)% 4 V3 (12z2+801)%
y(z) = : :

X
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v/ Solution by Mathematica
Time used: 0.223 (sec). Leaf size: 80

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

Internal problem ID [2727]

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
x
y(x)—z
3z2  z(b5r — 2¢/-bc
o) = 2 T3
2 2
3z2  z(5z 4+ 2+/—bc
yo) = 3 _2brH2Vha)
2 2
3z2 z(—=5x —2v/-5c
o) = 2 AR
2 2
322  z(—bx + 2+/—bc
o) = 2 ST

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 -> Truel

Timed out



1.92 problem 113

Internal problem ID [2728]

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]

, yt+2
rz+1

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

115

‘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: 0.027 (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 [2729]

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]

Yz —y+erz=0

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

‘dsolve(x*diff(y(x),x)= y(x)-x*exp(y(x)/x),y(x), singsol=all)

yz)=—In(In(z) +¢1) x

v/ Solution by Mathematica
Time used: 0.349 (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 [2730]

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]

1+ ¢?sin (2z) — 2y cos (z)?y =0

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=all) \J

y(z) = cfs—é_le
ylz) = - c:s—é_xc)l

v/ Solution by Mathematica
Time used: 0.28 (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, IncludeSingularSolutJions -> True

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

Internal problem ID [2731]

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]

2Vyr—y—y'r=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)(Vy@o-q)

—Cl=0

v/ Solution by Mathematica

Time used: 0.193 (sec). Leaf size: 26

e B
LDSolve [(2#Sqrt [x*y [x]]-y[x])-x*y' [x]==0,y[x],x,IncludeSingularSolutions -> True] J
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1.96 problem 119

Internal problem ID [2732]

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'—e%=0

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)

v/ Solution by Mathematica

Time used: 0.065 (sec). Leaf size: 21

-

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

N

—Cclgp

y(x) —> —e17°
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2 Chapter 4. Linear Differential Equations. Page 183

2.1
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2.3
24
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122
123
1241
129
126
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2.1 problem 1

Internal problem ID [2733]

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

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

y(z) = c1e*® + ¢y sin (z) + c3 cos ()

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 24

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

J

N

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

Internal problem ID [2734]

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=all) \J

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

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

e N

LDSolve [y''' [x]+y' ' [x]+9%y' [x]+9*y[x]==0,y[x],x,IncludeSingularSolutions -> True] J

y(x) = c3e™® + ¢1 cos(3z) + ¢ sin(3x)



2.3 problem 3

Internal problem ID [2735]

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

123

e

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

~—

y(x) = c1€” + coe™ + c3e

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 25

-

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

-/

y(z) = e ®(cox + c1) + c3€”



2.4 problem 4

Internal problem ID [2736]

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]]

y/l/+8y:()

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

124

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: 41

r

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

| —

y(z) = cre™?® +€° <C3 cos (\/gz) + ¢y sin (ﬁz))



2.5 problem 5

Internal problem ID [2737]

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

Internal problem ID [2738]

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: 38

-

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

-/

y(z) = € *(cy cos(z) + casin(z)) + €”(cq cos(z) + c3 sin(z))



2.7 problem 7

Internal problem ID [2739]

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
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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) z + ¢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]

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

Internal problem ID [2740]

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: 0.005 (sec). Leaf size: 49

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

y(z) — e V3 (cz cos(z) + ¢y sin(z) + €23 (c3 cos(z) + ¢ sin(w)))
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2.9 problem 9

Internal problem ID [2741]

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 _ 2yl + 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,y();J) , singsol=a

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,IncludeSingularSolutioan -> True]

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

Internal problem ID [2742]

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]]

yllll _ 5ylll + 5yl/ + 5yl _ 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)+5*diff (y(x) ,x$2)+5xdiff (y(x) ,x)-6*y(x)=0 ,y](x) , singsol

y(z) = c1e” + coe™ " + c3®® + 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,IncludeSingularSolutiF)ns -> Truel

N

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

Internal problem ID [2743]

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) = c1 + o + c3x® + ¢4 + 5’

v/ Solution by Mathematica
Time used: 0.056 (sec). Leaf size: 35

LDSolve [y'''''[x]-6*xy'"' "' [x]+9*y''' [x]==0,y[x],x,IncludeSingularSolutions -> True]J

1
y(z) — 2—763”’(02(x —1)+c)+x(esz+cq) +c3



2.12 problem 12

Internal problem ID [2744]

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
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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: 0.003 (sec). Leaf size: 67

LDSolve [y''''" [x]-64*y[x]==0,y[x],x,IncludeSingularSolutions -> True]

~—

y(z) = e <cle4x +é® ((czeh + ¢3) cos (\/§x> + (ce€®* + ¢5) sin (\/§x>) + 04)
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2.13 problem 13

Internal problem ID [2745]

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 — 3z e > +2e** cos (z) =0

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) ,y(x)J, singsol=al

(—3cos (z) — sin (z)) e*®

60 +3ze73®

y(z) = e 3" sin () ¢z + €737 cos () ¢; +

v/ Solution by Mathematica
Time used: 0.205 (sec). Leaf size: 42

e

N
LDSolve [y'' [x]+6%y' [x]+10*y [x]==3*x*Exp [-3*x]-2*Exp [3*x] *Cos [x] ,y [x] ,x, IncludeSin%ularSolution

y(x) — —%6393 (sin(z) + 3 cos(x)) + € 3*(3z + ¢y cos(z) + ¢; sin(x))
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2.14 problem 14

Internal problem ID [2746]

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) =0

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), sin%sol=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: 0.119 (sec). Leaf size: 47

DSolvely'' [x]-8*y' [x]+17*y[x]==Exp [4*x]*(x"2-3*x*Sin[x]),y[x],x, IncludeSingularSoFl.utions -> T

N

y(z) = ée“x (8(z* —2) + (62 — 3 + 8¢3) cos(z) + (—6x + 8¢;) sin(z))
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2.15 problem 15

Internal problem ID [2747]

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(z) =0

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) J

(—25€z 4+ 20x + 28) cos (z)  sin(z) (5z + 2)
30 + 25

y(z) = e"sin (x) cp + " cos (z) ¢1 +

v/ Solution by Mathematica
Time used: 0.153 (sec). Leaf size: 45

e

LDSolve [y'' [x]-2*y' [x]+2*y [x]==(x+Exp[x])*Sin[x],y[x],x,IncludeSingularSolutions —J> True]

y(z) — 5—10((20x — 25€”(z — 2c2) + 28) cos(z) + 2(5z + 25¢1€” + 2) sin(z))
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2.16 problem 16

Internal problem ID [2748]

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) = 0

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 (2x) N sin (2z) (e* — e™®)
34 34

y(z) = sin (2z) c2 + ¢; cos (2z) +

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

LDSolve [y'' [x]+4*y[x]==Sinh[x]*Sin[2*x] ,y[x] ,x,IncludeSingularSolutions -> True] J

y(z) — —1i7 cos(2x) cosh(z) + ¢; cos(2x) + %7 sin(2z)(sinh(x) + 17cs)
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2.17 problem 17

Internal problem ID [2749]

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) =0

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=all) J

y(xz) = e "sin(z)cy + e " cos (z) c; — e’ CO: (z)z _ e”(cos (x)lﬁ_ sin (z))

v/ Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 47

LDSolve [y'' [x]+2*y' [x]+2*y[x]==Cosh[x]*Sin[x],y[x],x,IncludeSingularSolutions -> TJrue]

y(z) — 1—166_””((62“’ + 24 16¢1) sin(z) — (€** + 4(z — 4¢2)) cos(z))



138

2.18 problem 18

Internal problem ID [2750]

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" + 1y — zcos(x) —sin(z) =0

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 cosZ(x) +2 3111 () _ c2cos (z) +sin(z) ¢ + ¢c3

v/ Solution by Mathematica
Time used: 0.109 (sec). Leaf size: 36

-

N
LDSolve [y''' [x]+y' [x]==8in[x]+x*Cos[x],y[x],x,IncludeSingularSolutions -> True] J

1
y(z) — —§(2_7;2 — 3+ 8c,) cos(z) + (z + C1> sin(z) + ¢3
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2.19 problem 19

Internal problem ID [2751]

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 (22) — 22> =0

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>l: ~2,y(x), si

(z) = - e (2" +5e*) cos (2z) e **(4e™ — 5e*)sin (2z)
e e (g2 2000 4 2 4 80
o _;6 cote )+clcos(2a:)+02e2”—|—03sin(2x)

v/ Solution by Mathematica
Time used: 0.225 (sec). Leaf size: 58

LDSolve [y''' [x]-2%y'' [x]+4*y' [x]-8*y[x]==Exp[2*x]*Sin[2*x]+2*x~2,y[x],x, IncludeSinFularSolutio

1
y(z) — 0 (—20(2® 4+ & — 4c; cos(2z) — 4easin(2z) ) — €*(4sin(2z) + 2 cos(2z) + 5 — 80c3))
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2.20 problem 20

Internal problem ID [2752]

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/// _ 4y//+3y/ _ xz _ erx =0

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), sings%ﬁ=all)

(I)—x—3+4x2 ezmx+f+e“’c +e3mcl+26—x+c
YWE =9 T 2 T4 2T Ty Ty TR

v/ Solution by Mathematica
Time used: 0.11 (sec). Leaf size: 52

‘ DSolvely''' [x]-4xy'' [x]+3*y' [x]==x"2+x*Exp[2#*x],y[x],x,IncludeSingularSolutions —F Truel

1 1 1
y(x) — 162””(1 —2z) + 2—7x(3x(x +4) 4+ 26) + c1e” + 50263”” +c3
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2.21 problem 21

Internal problem ID [2753]

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 +3cos(z) =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 36

Ldsolve (diff (y(x) ,x$4)+2*diff (y(x) ,x$2)=7*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: 0.303 (sec). Leaf size: 51

s

N
LDSolve [y''''[x]+2*y' ' [x]==T*x-3*Cos[x],y[x] ,x,IncludeSingularSolutions -> Truel J

3

7 1 1
y(x) — 1_x2 + 3cos(x) + cyx — 501 cos (\/éx) - 502 sin <\/§x> +c3
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2.22 problem 22

Internal problem ID [2754]

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 (;1;) Cos (2.’3) =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 40

Ldsolve (diff (y(x) ,x$4) +6*diff (y(x) ,x$2) +4*y(x)=sin(x) *cos(2*x) ,y(x), singsol=all) J

y(z) = ad ccis2(x) + sm8((i)’)x) — ST 4(23) + cos (z) ¢1 + ¢z sin (x) + c3 cos (22) + ¢4 sin (22)

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 48

e B

LDSolve [y''"'' [x]+5*y'' [x]+4*y[x]==8Sin[x]*Cos[2*x],y[x],x,IncludeSingularSolutions J—> True]

1 . T 1 ) .
y(z) — 20 sin(3zx) + <E + c;;) cos(x) + ¢ cos(2x) + (5 + c4> sin(x) + ¢ sin(2x)
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