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1.1 problem Problem 14.2 (a)

Internal problem ID [2486]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.2 (a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

v —y¥r =0

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

-

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

-/

v Solution by Mathematica
Time used: 0.17 (sec). Leaf size: 44

LDSolve [y' [x]-x*y[x] ~3==0,y[x],x,IncludeSingularSolutions -> True]

1
z) = ——————
y() —z2 — 2¢;
1
z) =& —————
y(z) e
y(z) =0



1.2 problem Problem 14.2 (b)

Internal problem ID [2487]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.2 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

/

v Yy _,
tan(z) 22+1

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

‘ dsolve(diff (y(x),x)/tan(x)-y(x)/(1+x~2)=0,y(x), singsol=all)

tan(z)
y(z) = e @

v/ Solution by Mathematica
Time used: 9.987 (sec). Leaf size: 34

LDSolve [y' [x]/Tan[x]-y[x]/(1+x"2)==0,y[x] ,x,IncludeSingularSolutions -> Truel J

y(x) = crexp < lw %dl&'[ﬂ)

y(z) =0



1.3 problem Problem 14.2 (c)

Internal problem ID [2488]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.2 (c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

vl +xy? — 4y =0

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

-

Ldsolve (x72+diff (y(x) ,x)+x*y(x) "2=4*y(x)~2,y(x), singsol=all)

~—

T
44zln(r)+ oz

y(z)

v/ Solution by Mathematica
Time used: 0.146 (sec). Leaf size: 25

e

kDSolve [y' [x]+x*y[x] ~2==4%y[x]~2,y[x],x,IncludeSingularSolutions -> True]

~—

_> -
y(z) 22 — 8 — 2¢;

y(z) =0



1.4 problem Problem 14.3 (a)

Internal problem ID [2489]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.3 (a).

ODE order: 1.

ODE degree: 1.

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

y(2y’z* + 1)y +z(y* +1) =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 119

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

V-2 -2/ 4zt —8cia® + 1

y(z) = 5

(z) = V=2 —2/=4z" = 8ciz? + 1
Y 2x

(2) = _\/ﬁ\/—l ++/—4z* — 8c122 + 1
v\ = 2x

(2) = V2 =1+ =4z —8c122 + 1
v\ = 2x



v/ Solution by Mathematica
Time used: 10.416 (sec). Leaf size: 197

tDSolve [y [x]* (2%x~2%y [x] ~2+1) *y ' [x]+x*(y[x] ~4+1)==0,y[x],x, IncludeSingularSolu}:ions -> True]

14++/—4x44+8c1xz2+1
_ —
V2
\/_ 14++/—4z44-8c1z2+1
2

V2
\/—H-\/ —4z44-8c1x2+1
22
V2
\/—l—i-\/ —4z44+8c1x2+1
22
V2

y(z) = —

y(z) =

y(z) = —

y(z) =

y(z) = —v-1
y(z) = V-1
y(z) - —(-1)%*
y(z) = (1)



1.5 problem Problem 14.3 (b)

Internal problem ID [2490]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.3 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

2zy +y= -3z

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

-

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

-/

v Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 17

LDSolve [2#x*y' [x]+3*x+y[x]==0,y[x],x,IncludeSingularSolutions -> Truel

C1

NG

y(z) = —z +



1.6 problem Problem 14.3 (c)

Internal problem ID [2491]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.3 (c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_1st_order, ‘_with_symmetry_[F(x)*G(y),0]‘], [_Abel, ‘2nd tj

(cos (z)* +ysin (2z)) ¢/ +y* =0

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

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

¢+ y(av)2 tan (z) + y(z) =0

v Solution by Mathematica
Time used: 23.536 (sec). Leaf size: 170

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

o

CSC(QCI:) \/e—arctanh(COS(Qx)) (401 Sin(Qm)earctanh(cos(Qz)) n CSC(2CB) + (COS(2:I)) T 2) COt(Q:L'))
2 \/CSC(2.’E) e—arctanh(cos(2))

y(z) = — CO‘;(w)

N csc(2x)/ e—arctanh(cos(22)) (4c, sin(2x)earctanh(cos(22)) 4+ cse(2x) + (cos(2z) + 2) cot(2x))
2 \/CSC(Qx)e—arctanh(cos@m))

y(z) =0



1.7 problem Problem 14.5 (a)

Internal problem ID [2492]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.5 (a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

N

(1-2°)y +4yz = (1 -2

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 34

‘dsolve((l-x“2)*diff(y(x),x)+2*x*y(x)+2*x*y(x)=(1-x‘2)“(3/2),y(x), singsol=a11}

yiz) = (z* - 22>+ 1) s — V-2 + 1z(2” — 1)

v/ Solution by Mathematica
Time used: 0.116 (sec). Leaf size: 29

e

kDSolve [(1-x72) *y' [x]+2*x*y [x] +2*x*y [x]==(1-x"2) " (3/2) ,y[x] ,x, IncludeSingularSﬁ;alutions -> Tru

y(z) = (22— 1) <\/% + cl>

10



1.8 problem Problem 14.5 (b)

Internal problem ID [2493]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.5 (b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

1
/
_ t - -
Y —yeot(z) = ——— @
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 11
[dsolve (diff (y(x) ,x)-y(x)*cot(x)+1/sin(x)=0,y(x), singsol=all) J

y(z) = (cot (z) + ¢1) sin (x)
v/ Solution by Mathematica
Time used: 0.051 (sec). Leaf size: 13

kDSolve [y' [x]-y[x]*Cot [x]+1/8in[x]==0,y[x],x,IncludeSingularSolutions -> True]J

y(x) — cos(z) + ¢ sin(x)

11



1.9 problem Problem 14.5 (c)
Internal problem ID [2494]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.5 (c).

ODE order: 1.

ODE degree: 1.

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

(z+9*)y —y=0

12



v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 260

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

=

(270 + 3,/2467 + 8122) 2,

y(x) = - T
3 (27m-+-3«/24c?4-81x2>3
1
 (2e+3vd+81) .
(27x—k3\/24c§4—81z2>
3 (27a:+3,/24c§+81m2)% )
1 + = T
’ (27x+31 / 240:13+81w2) 3
a 2
1
(270 + 3/246F + 8122) .
y() = — +

6

1
(27x—k3\/24c%4—81z2>3
1
27x+34/24c3 48122 3

2c1
3 +

(27x+3, / 24c§+81x2)

ol

+

13



v/ Solution by Mathematica
Time used: 1.757 (sec). Leaf size: 263

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

2 3%/3¢; — V/3(—9z + /81a% + 24¢;) 23
34/—9z + /8122 + 24c?
V3(1 = iv/3) (=92 + VBT2? F 24c,7) 2/ — 2¥/3(V/3 + 3i) &1
64/—9z + /8122 + 24cy?
V3(1 +v/3) (=92 + +/8127 + 24c,®) ¥ — 2v/3(V/3 - 3i) 4
64/—9z + /3122 + 24cy?

y(z) —

y(z) —

y(z) —

y(x) =0

14



1.10 problem Problem 14.6

Internal problem ID [2495]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_rational, _Bernoulli]

g+ AT,
yx
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 49
dsolve (diff (y(x),x) = - (2*x"2+y(x)~2+x)/(x*y(x)),y(x), singsol=all)

N\ J

B V=924 — 623 4+ 9¢;
3z
(z) = V=924 — 623 4+ 9¢;
y o 3z

y(z) =

v Solution by Mathematica
Time used: 0.251 (sec). Leaf size: 56

LDSolve [y'[x] == - (2*xx~2+y[x]"2+x)/(x*y[x]),y[x],x,IncludeSingularSolutions -j} Truel

\/—x‘*—%—l—cl
y(z) = - -

\/—56'4 — % +Cl
y(z) — -

15



1.11 problem Problem 14.11

Internal problem ID [2496]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.11.

ODE order: 1.

ODE degree: 1.

4

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

(y—z)y +3y=—2z

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 28

e

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

~—

y(z) = tan <Root0f (—4_Z+ In <;Z)2> +2In(z) + 201)) T—z

cos (__

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 45

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

Solve B log (y(“’)z + QyT(x) + 2) — 2arctan (@ + 1) = —log(z) + c1, y(x)]

x2

16



1.12 problem Problem 14.14

Internal problem ID [2497]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.14.

ODE order: 1.

ODE degree: 1.

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

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 21

e hY

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

N\ J

z__ 3
cle 22 r 3
=—-1 - | - _Z
y(x) ambertW ( 5 ) 5”5
v/ Solution by Mathematica
Time used: 60.047 (sec). Leaf size: 34
LDSolve [y'[x] == 1/(x+2*y[x]+1),y[x],x,IncludeSingularSolutions -> Truel J

17



1.13 problem Problem 14.15

Internal problem ID [2498]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.15.

ODE order: 1.

ODE degree: 1.

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

/ y+z
Ay +3y—4
v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 29
Ldsolve (Aiff(y(x) ,x) = - (x+y(x))/(3*x+3*y(x)-4),y(x), singsol=all) J

y(.’L‘) _ e— LambertW(W)-{—x—fi—cl + 2_ ¢

v Solution by Mathematica
Time used: 3.788 (sec). Leaf size: 33

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

y(z) = gW(—e”‘_HCl) —z+2

ylx) > 2—=z

18



1.14 problem Problem 14.16

Internal problem ID [2499]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.16.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

o/ — tan (2) cos (y) (cos (y) + sin (4)) = 0

v Solution by Maple
Time used: 0.125 (sec). Leaf size: 18

e

Ldsolve(diff(y(x),x) = tan(x)*cos(y(x))*( cos(y(x)) + sin(y(x)) ),y(x), singso\jl=a11)

cos (z) — c1>

y(z) = — arctan ( s (@)

19



v/ Solution by Mathematica
Time used: 60.547 (sec). Leaf size: 143

LDSolve [y' [x]==Tan[x]*Cos[y[x]1*( Cos[y[x]] + Sin[y[x]] ),y[x],x,IncludeSingulja.rSolutions ->

y(xz) — —arccos [ — cos(z)
\/cos(Zx) —2e7 cos(z) + 1+ eo

y(x) — arccos | — cos(z)
\/cos(2x) —2e7 cos(z) + 1+ e

cos(x)

\/COS(Q:B) — 2% cos(z) + 1+ e

y(x) — arccos cos(z)
\/cos(2x) —2e7 cos(z) + 14 ea

y(x) — — arccos

20



1.15 problem Problem 14.17

Internal problem ID [2500]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.17.

ODE order: 1.

ODE degree: 1.

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

z(1—2yz*)y' +y—3y°2z* =0

With initial conditions

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 35

-

dsolve ([x* (1-2%x~2%y (x))*diff (y(x),x) +y(x) = 3*x"2*xy(x)~2,y(1) = 1/2],y(x), \#ingsol=all)

N J

1—+v1—=z
y($)=2—x2
1++/1—2x
y(z)ZT

v/ Solution by Mathematica
Time used: 0.599 (sec). Leaf size: 53

LDSolve[{x*(1—2*x"2*y[x])*y'[x] +y[x] == 3*x"2*y[x]"2,y[1]==1/2},y[x],x,Includ}eSingularSoluti

z— = ((z=1)2?)

y(z) — 513
y(z) & Y— (= 2_;);&) i

21



1.16 problem Problem 14.23 (a)

Internal problem ID [2501]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.23 (a) .

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

/ ry
y+a2+z2_x

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 26

‘dsolve(diff(y(x),x)+ (xxy(x))/(a~2+x72)=x,y(x), singsol=all)

(@) a? N x? N c1
)=—+ -+ —FV—
Y 3 3  Va?+a?
v Solution by Mathematica

Time used: 0.043 (sec). Leaf size: 31

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

C1

Va2 + x?

y(z) — %(a2 + 2%) +

22



1.17 problem Problem 14.23 (b)

Internal problem ID [2502]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.23 (b) .

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separablel

492
Y=+ =0
T

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

Ldsolve(diff(y(x),x)= 4*y(x)~2/x°2 - y(x)~2,y(x), singsol=all) J
T
y(z) = ar+z2+4

v/ Solution by Mathematica

Time used: 0.15 (sec). Leaf size: 24

LDSolve [y' [x]== 4xy[x]~2/x"2 - y[x]~2,y[x],x,IncludeSingularSolutions -> True]J

Tl —cix+4

y(x) =0

23



1.18 problem Problem 14.24 (a)

Internal problem ID [2503]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.24 (a) .

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y—2=1
x
With initial conditions
[y(1) = —1]
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 10
Ldsolve( [diff (y(x),x)-y(x)/x=1,y(1) = -1],y(x), singsol=all) J

y(z) = (-1+In(z))z
v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 11

‘ DSolve [{y' [x]-y[x]/x==1,y[1]==-1},y[x],x,IncludeSingularSolutions -> True] ‘

y(z) = z(log(z) — 1)

24



1.19 problem Problem 14.24 (b)

Internal problem ID [2504]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.24 (b) .

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

y —ytan(z) =1

With initial conditions

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

Ldsolve( [diff (y(x),x)-y(x)*tan(x)=1,y(1/4*Pi) = 3],y(x), singsol=all) J

y(z) = tan () + sec (z) v/2

v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 16

DSolve[{y' [x]-y[x]*Tan[x]==1,y[Pi/4]1==3},y[x],x,IncludeSingularSolutions -> T#ue]

N\

y(x) — <sin(x) + \/§> sec(z)

25



1.20 problem Problem 14.24 (c)

Internal problem ID [2505]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.24 (c) .

ODE order: 1.

ODE degree: 1.

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

Y1
2 4
With initial conditions
[y(1) =1]
v Solution by Maple
Time used: 0.047 (sec). Leaf size: 17
Ldsolve( [diff (y(x),x)-y(x)~2/x"2=1/4,y(1) = 11,y(x), singsol=all) J

_ z(In(zx) — 4)
ylz) = 2In(z) —4

v/ Solution by Mathematica

Time used: 0.132 (sec). Leaf size: 20

‘ DSolve [{y' [x]-y[x]~2/x"2==1/4,y[1]==1},y[x],x,IncludeSingularSolutions -> Tru#]

z(log(x) — 4)

Y@ = Slog(z) —2)

26



1.21 problem Problem 14.24 (d)

Internal problem ID [2506]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.24 (d) .

ODE order: 1.

ODE degree: 1.

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

v 1
x?2 4
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 18
Ldsolve(diff (y(x),x)-y(x)"2/x"2=1/4,y(x), singsol=all) J

z(ln(z) + ¢ — 2)
y(@) = 2In (z) + 2¢4

v/ Solution by Mathematica
Time used: 0.096 (sec). Leaf size: 36

‘ DSolvely' [x]-y[x]~2/x"2==1/4,y[x],x,IncludeSingularSolutions -> True]

z(log(z) — 2 + 4cy)
ylz) = 2(log(z) + 4c4)
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1.22 problem Problem 14.26

Internal problem ID [2507]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.26.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

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

With initial conditions

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

Ldsolve( [sin(x)*diff (y(x) ,x)+2*y(x)*cos(x)=1,y(1/2%Pi) = 1],y(x), singsol=a11)J

v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 14

e

kDSolve [{Sin[x]*y' [x]+2*y[x]*Cos [x]==1,y[Pi/2]==1},y[x],x, IncludeSingularSolutJions -> True]

y(x) — tan <g> csc(z)
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1.23 problem Problem 14.28

Internal problem ID [2508]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.28.

ODE order: 1.

ODE degree: 1.

4

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

Gbzx+y—Ty —3y=3z+3

v Solution by Maple
Time used: 0.563 (sec). Leaf size: 327

e

tdsolve((5*x+y(x)-7)*diff(y(x),x)=3*(x+y(x)+1),y(x), singsol=all)

~—

y(z) = -3
J 3
1—-216(—2+1x)%c14+124/324(—2+x) 42 —3(—2+2) 21
144(—2+=z) | — ( - : ) _ 1
24(1—216(—2+z)2c1+12./324(—2-
+
1
2 4 5 2 \?® 6
—6 (1 —216(—2+2z) ¢+ 12\/324(—2 +z)°c2-3(-2+2x) Cl) —

(1—216(—2+x)2c1+12\ /324(—2+x)*

v/ Solution by Mathematica
Time used: 60.172 (sec). Leaf size: 1626

LDSolve [(5*x+y[x]-7)*y' [x]==3*(x+y[x]+1),y[x],x,IncludeSingularSolutions -> Trj.\e]

Too large to display

29



1.24 problem Problem 14.29

Internal problem ID [2509]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.29.

ODE order: 1.

ODE degree: 1.

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

2
zy +y— y—§ =0
T2
With initial conditions
[y(1) =1]

v Solution by Maple
Time used: 0.062 (sec). Leaf size: 18

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

y(z) =

v/ Solution by Mathematica

Time used: 0.162 (sec). Leaf size: 23

-

.
DSolve [{x*y' [x]+y[x]-y[x]1~2/x~(3/2)==0,y[1]==1},y[x],x, IncludeSingularSolutio#s -> Truel

N J

53;.3/2
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1.25 problem Problem 14.30 (a)

Internal problem ID [2510)]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.30 (a).

ODE order: 1.

ODE degree: 1.

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

(2sin(y) —z)y' —tan(y) =0

With initial conditions

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 5

-

Ldsolve([(2*sin(y(x))—x)*diff(y(x),x)=ta.n(y(x)),y(0) = 0],y(x), singsol=all) J

y(z) =0
v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 6

LDSolve [{(2*x8in[y[x]]-x)*y' [x]==Tan[y[x]],y[0]==0},y[x],x,IncludeSingularSolut jions -> Truel

y(z) =0
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1.26 problem Problem 14.30 (b)

Internal problem ID [2511]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.30 (b).

ODE order: 1.

ODE degree: 1.

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

(2sin(y) —2)y —tan(y) =0

With initial conditions
T

v =3]

v/ Solution by Maple
Time used: 6.969 (sec). Leaf size: 18

-

dsolve ([(2*sin(y(x))-x)*diff (y(x),x)=tan(y(x)),y(0) = 1/2%Pi],y(x), singsol=ail.1)

N\

2
y(z) = arcsin A A +4
2 2

v/ Solution by Mathematica
Time used: 18.018 (sec). Leaf size: 67

LDSolve [{(2#Sin[y[x]]-x)*y' [x]==Tan[y[x]],y[0]==Pi/2},y[x],x, IncludeSingularSojLutions -> True

2 1
y(z) = cot™* < % — §Vx4 + 4m2)

\/x2+ 22 (22 + 4)
V2

y(z) = cot™*
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1.27 problem Problem 14.31

Internal problem ID [2512]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 14, First order ordinary differential equations. 14.4 Exercises, page 490
Problem number: Problem 14.31.

ODE order: 2.

ODE degree: 1.

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

y//+y/2+y/=0

With initial conditions

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 18

‘ dsolve([diff (y(x),x$2)+ (diff(y(x),x)) "2+diff(y(x),x)=0,y(0) = 0],y(x), sings{o1=a11)

y(z) =In(ec; —co+1) — x

v/ Solution by Mathematica
Time used: 0.395 (sec). Leaf size: 54

-

:
DSolve[{y'' [x]+(y' [x])~2+y' [x]==0,y[0]==0},y[x],x,IncludeSingularSolutions ->| True]

N

y(x) — log (—e”) —log (€°) — im
y(x) = —log () + log (—e” + ) — log (—1 + ™)
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2.1 problem Problem 15.1

Internal problem ID [2513]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.1.

ODE order: 2.

ODE degree: 1.

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

7" + wiz = acos (wt)

With initial conditions

[%(0) = 0,2'(0) = 0]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 28

e

Ldsolve([diff(x(t),t$2)+ (omega__0) “2*x(t)=a*cos(omega*t) ,x(0) = 0, D(x)(0) = \ﬂD],x(t), singso

a(cos (wot) — c203 (wt))

z(t) =

v/ Solution by Mathematica
Time used: 0.371 (sec). Leaf size: 33

‘ DSolve[{x'' [t]+(Subscript [\ [Omegal,0]) “2*x[t]==a*Cos[\ [Omegal *t] ,{x[0]==0,x' [@] ==0}},x[t],t,

a(cos (twg) — c;os(tw))

z(t) —
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2.2 problem Problem 15.2(a)

Internal problem ID [2514]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.2(a).

ODE order: 2.

ODE degree: 1.

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

f'+2f +5f =0

With initial conditions
[f(0) =1, f'(0) =]

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

Ldsolve([diff(f(t),t$2)+2*diff(f(t),t)+5*f(t)=0,f(0) =1, D(£)(0) = 01,£(t), gﬁngsol=all)

f(t) = e *(sin (2t)2+ 2 cos (2t))

v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 25

r

.
LDSolve [{f'' [t]+2%f' [t]+5*f [t]==0,{f [0]==1,f' [0]==0}},f[t],t, IncludeSingularSojlutions -> True

£(t) = %e‘t(sin(%) + 2c08(2t))
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2.3 problem Problem 15.2(b)

Internal problem ID [2515]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.2(b).

ODE order: 2.

ODE degree: 1.

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

f"+2f +5f =e"cos (3t)

With initial conditions
[f(0) =0, f'(0) = 0]

v Solution by Maple
Time used: 0.031 (sec). Leaf size: 25

e

Ldsolve( [diff (£(t),t$2)+2xdiff (£(t),t)+5*f (t)=exp(-t)*cos(3*t),£f(0) = 0, D(£f) (}D) = 0],£(t), s

(4cos (t)* — 2cos (t)° — 3cos (t) +1) e?
)

ft)=—

v/ Solution by Mathematica
Time used: 0.118 (sec). Leaf size: 34

[DSolve [{f'' [t]+2*f' [t]1+5*f [t]==Exp[-t]*Cos[3*t],{f[0]==0,f'[0]==0}},f[t],t, In\ ludeSingularSc

f@) — %e‘t sin? (%) (2 cos(t) + 2cos(2t) + 1)
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2.4 problem Problem 15.4

Internal problem ID [2516]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.4.

ODE order: 2.

ODE degree: 1.

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

f'+6f +9f=et

With initial conditions
[f(0) =0, f/(0) = Al

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 26

Ldsolve([diff(f(t),t$2)+6*diff(f(t),t)+9*f(t)=exp(—t),f(O) = 0, D(£)(0) = lambﬂda],f(t), sings

—1+(@dX—2)t)e 3 —t
1+ W=t e

£(t) = ; .

v Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 28

' DSolve[{f'' [t]+6xf' [t]+9xf [t]==Exp[-t],{£[0]1==0,f' [0]==\[Lambdal}},f[t],t,IncludeSingularsSol

ft) — }16_3t((4)\ —2)t+e* —1)

38



2.5 problem Problem 15.5(a)

Internal problem ID [2517]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.5(a).

ODE order: 2.

ODE degree: 1.

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

f"+8f +12f =12 %

With initial conditions
[f(0) =0, f'(0) = 0]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 23

Ldsolve([diff(f(t):t$2)+8*diff(f(t),t)+12*f(t)=12*exp(—4*t),f(O) = 0, D(f) (0) f 01,f(t), sing

v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 23

| DSolve[{f''[t]+8xf' [t]+12%f[t]==12%Exp[-4*t],{£[0]1==0,f' [0]==0}},£[t],t,IncludeSingularSolut

39



2.6 problem Problem 15.5(b)

Internal problem ID [2518]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.5(b).

ODE order: 2.

ODE degree: 1.

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

f"+8f +12f =12 %

With initial conditions

[£(0) =0, f(0) = —2]

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 21

Ldsolve([diff(f(t):t$2)+8*diff(f(t),t)+12*f(t)=12*exp(—4*t),f(O) = 0, D(f) (0) f -21,£(t), sin

f(t) — 2e—6t + e—2t _ 3e—4t

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 25

r

LDSolve [{£'' [t]+8*f' [t]+12xf [t]==12*Exp[-4*t],{f[0]==0,f' [0]==-2}},f[t],¢t, Incl}ldeSingularSolu

f(t) = e % (—3e* + e* + 2)
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2.7 problem Problem 15.7

Internal problem ID [2519]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.7.

ODE order: 2.

ODE degree: 1.

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

yll+2yl+y=4e—(1)

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

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

T

y(z) = e “cy + e ey + 277"

v/ Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 23

LDSolve [y'' [x]+2*y' [x]+y[x]==4*%Exp[-x],y[x],x,IncludeSingularSolutions -> True}]

yiz) 2> e " (28 + oz + 1)

41



2.8 problem Problem 15.9(a)

Internal problem ID [2520]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.9(a).

ODE order: 3.

ODE degree: 1.

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

y" — 12y’ + 16y = 32z — 8

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

Ldsolve (diff (y(x),x$3)-12xdiff (y(x) ,x)+16%y(x)=32*x-8,y(x), singsol=all) J

y(x) = 1+ 2z + cre™*® + ™ + c3e*x

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 35

LDSolve [y''' [x]-12*y' [x]+16%y[x]==32%x-8,y[x],x,IncludeSingularSolutions -> Trj.le]

y(z) = cre™ + c26* + 3 (2 + c3€*) + 1
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2.9 problem Problem 15.9(b)

Internal problem ID [2521]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.9(b).

ODE order: 2.

ODE degree: 1.

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

0¥ _ y"  2acoth (2az)y’ + 902

y: oy Y

43



v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 407

Ldsolve(diff( 1/y (x)*diff (y(x) ,x) ,x)+(2*axcoth(2*a*x))*(1/y(x)*diff (y (x) ,x))=2#aﬁ2’y(x) , sing

Z%e—a@'e_ cia e_% (e&lx -9 e4ax + 1) e e
xr)=—
y(x) 5
y(x)
V3 arctanh ( (e4aw+1)e—2az> 51/3 aret h( (e4az+l)e—2a$) i
arctan. f arctan f
Q%G—aﬂ?e_ cia e_% (eSaw _ 2e4ax + 1) e o
- 2
y(z) =
1
V2 arctanh ( (e4aw+1)e_2aw> 33 arcta h( (e4a¢v+1)e—2az ) 4
Y " f I . f
iQ%e—aze_ cia e_ﬁ (e&zz _ 2e4aa: 4 1) e ora
- 2
y(z)
1
dax —2azx dazx —2azx 1
V2 arctanh ((e;;)ei> 34/2 arctanh (u;)ei) 4
C
i2%e—awe_ cla e_a (eSa:E _ 2e4a:1,' + 1) e o7a
- 2
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v/ Solution by Mathematica
Time used: 60.504 (sec). Leaf size: 287

LDSolve [D[1/y[x]*y' [x],x]+(2*axCoth[1/y[x]*y' [x]])==2%a"2,y[x],x, IncludeSingulja.rSolutions ->

y(x)
—((a+1) log(l—tanh(#l)))+(a—1) log(tanh(#1)+1)+2 log(l—a tanh(# 1

2(a2-1)

(a+1) exp <—2InverseFunction

— PolyLog | 2,

a—1

— Cg €Xp
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2.10 problem Problem 15.21

Internal problem ID [2522]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.21.

ODE order: 2.

ODE degree: 1.

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

x2y"—xy'+y=x

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 20

-

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

~—

In ()’

y(x) = cox + In(z) 1z + 5

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 25

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

y(z) = %x(logZ(a:) + 2¢; log(z) + 2¢1)
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2.11 problem Problem 15.22

Internal problem ID [2523]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.22.

ODE order: 2.

ODE degree: 1.

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

(z+1)*y" +3(z+1)y +y =2’

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 50

‘dsolve((x+1)*2*diff(y(x),x$2)+3*(x+1)*diff(y(x),x)+y(x)=x”2,y(x), singsol=all}

In(z+1)e L —22% + 32 + 6ln(z + 1) — 62
z+1 z+1 18(z+1)

y(z) =

v Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 44

-

.
DSolve [(x+1) "2xy'' [x]+3* (x+1)*y' [x]+y[x]==x"2,y[x],x,IncludeSingularSolutions| -> Truel

N\ J

22% — 322 + 62 + 6(—1 + 3c2) log(z + 1) + 18¢4
18(z + 1)

y(z) —
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2.12 problem Problem 15.23

Internal problem ID [2524]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.23.

ODE order: 2.

ODE degree: 1.

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

4y
2

(e=2)y"+3y'+ 5 =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 30

-

Ldsolve ((x=2)*diff (y(x),x$2)+3*diff (y(x) ,x)+4*y(x)/x"2=0,y(x), singsol=all) }

_ (Bz—4) x2co

r(-2+12)?  (-2+2)°

y(z)

v/ Solution by Mathematica
Time used: 0.074 (sec). Leaf size: 45

‘ DSolve[(x-2)*y'' [x]+3*y' [x]+4*y[x]/x~2==0,y[x],x,IncludeSingularSolutions -> True]

6c122 4 3cox — 4cy

_>
6v2 — z(z — 2)3/2z

y(z)
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2.13 problem Problem 15.24(a)

Internal problem ID [2525]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.24(a).

ODE order: 2.

ODE degree: 1.

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

y// —y= "
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 81
Ldsolve (diff (y(x),x$2)-y(x)=x"n,y(x), singsol=all) J

y(z) = e %cg + c1€”
e (—((nI‘(n, —z) —T(n+1))(—z) " +e") z"(n+1) + e’s z7 WhittakerM (2,242, x))

2n+ 2
v/ Solution by Mathematica
Time used: 0.055 (sec). Leaf size: 58
LDSolve [y'' [x]-y[x]==x"n,y[x],x,IncludeSingularSolutions -> True] J

1 1
y(z) — —Ee_zz"(—:v)_”F(n +1,—z) — éemI‘(n +1,z) + c1€° + cpe™”
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2.14 problem Problem 15.24(b)

Internal problem ID [2526]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.24(b).

ODE order: 2.

ODE degree: 1.

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

y' =2y +y=2x¢€"

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 21

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

e®rs

3

y(z) =e"cy +zeci +

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 25

‘ DSolvel[y'' [x]-2*y' [x]+y[x]==2*x*Exp[x],y[x],x,IncludeSingularSolutions -> Trué]

1
y(z) = ge’” (z° + 3caz + 3c1)
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2.15 problem Problem 15.33

Internal problem ID [2527]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.33.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _exact, _nonlinear]]

Solve

2uy" + 2(y + 3y') y" + 2(y')* —sin (z) = 0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 97

‘dsolve(2*y(x)*diff(y(x),x$3)+2*(y(x)+3*diff(y(x),x))*diff(y(x),x$2)+2*(diff(ykx),x))“2=sin(x

() e™%/2 \/e* (—4z e%c; + cos (z) e — sin () €® + 4ce® — 4cze” + 4cy)
y(z) = —
2

y(z) = e72/2 /e (—4z e®c; + cos (z) e® — sin (z) e + 4c1e® — dcze® + 4cy)
B 2

v/ Solution by Mathematica
Time used: 0.473 (sec). Leaf size: 88

LDSolve [2xy [x]*y' ' ' [x]+2x (y [x]+3*y' [x])*y' ' [x]+2*(y' [x])~2==Sin[x],y[x],x, Inclj.ldeSingularSolu

(2) = V/ —sin(z) + cos(z) + 2¢17 + 2c3e~% — 2¢1 — 4oy
:E —_—
Y V2

\/—sin(z) + cos(z) + 2¢1z + 2c3e™% — 2¢1 — 4oy

y(z) = 7
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2.16 problem Problem 15.34

Internal problem ID [2528]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.34.

ODE order: 3.

ODE degree: 1.

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

xylll+2yll — Ax

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 20

Ldsolve(x*diff(y(x),x$3)+2*diff(y(x),x$2)=A*x,y(x), singsol=all)

A3
y(z) = % —In(z)cr + oz +c3
v/ Solution by Mathematica

Time used: 0.048 (sec). Leaf size: 26

‘DSolve [xxy''' [x]+2*%y' ' [x]==A*x,y[x],x,IncludeSingularSolutions -> Truel

3

y(z) — % + csz — ¢ log(z) + ¢
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2.17 problem Problem 15.35

Internal problem ID [2529]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 15, Higher order ordinary differential equations. 15.4 Exercises, page 523
Problem number: Problem 15.35.

ODE order: 2.

ODE degree: 1.

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

y' +4zy + (42° 4+ 6)y = e~ sin (2z)

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

[dsolve (diff (y(x) ,x$2) +4*x*diff (y(x) ,x)+(4*x72+6) *y(x)=exp (-x~2) *sin(2*x), y(x)} singsol=all)

e~ 1 cos (2x)

y(x) = e cos (2x) co + e " sin (2z) 1 — 1

v Solution by Mathematica

Time used: 0.13 (sec). Leaf size: 52

e

LDSolve [y'' [x]+4*x*xy' [x]+(4*x~2+6)*y [x]==Exp [-x~2]*Sin[2*x],y[x],x, IncludeSingjilarSolutions -

1 . .
—eo(@t2) (—4z — e**(4z + i + 8icy) + i + 32¢1)

y(z) = 32
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3.1 problem Problem 16.1

Internal problem ID [2530]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.1.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Gegenbauer]

(=2 +1)y" =32/ + Ay =0

With the expansion point for the power series method at z = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 63

‘Order:=6; ‘
dsolve((l—z‘2)*diff(y(z),z$2)—3*z*diff(y(z),z)+1ambda*y(z)=0,y(z),type='serie#',z=0);

N J

y(z) = (1 - ’\27'2 20 ;48) Z4> y(0)

+ ( _A-97, A1) ) D) (0) + 0 (<)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 80

LAsymptoticDSolveValue [(1-z72) *y' ' [z] -3*z*y' [z] +\ [Lambda] *y [z]==0,y[z],{z,0, 5}?

(z)_)c E_M+3_z{:’_>\_'z:))+z_3+z +c @_)‘_fl_)‘_zQ+1
y 2120 20 "8 6 "2 !
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3.2 problem Problem 16.2

Internal problem ID [2531]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.2.

ODE order: 2.

ODE degree: 1.

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

4zy" +2(1—2)y' —y=0

With the expansion point for the power series method at z = 0.
v Solution by Maple
Time used: 0.031 (sec). Leaf size: 44

e B

Order:=6;
‘dsolve(4*z*diff(y(z),z$2)+2*(1—z)*diff(y(z),z)—y(z)=0,y(z),type='series',z=0)#

1 1 1 1 1
— 1 - 2 3 - 4 1 6
y(2) cn/E( +32+ 5 1057 Y oE® T 103050 +0 (2 ))

1 1 1 1 1
1 - ~ 2 3 - 4 > 6
+c2( 32+ 37 T 57 T35t 3mm0” +0 (2 )>

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 85

-

LAsymptoticDSolveValue [4*z*y' ' [z]+2%(1-2z)*y' [z]-y[2]==0,y([2],{z,0,5}]

| —

O P (R A S Y (A
4 ! 10395 ' 945 ' 105 ' 15 ' 3 2\3840 ' 384 ' 48 ' 8 ' 2
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3.3 problem Problem 16.3

Internal problem ID [2532]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.3.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler], [_2nd_order, _linear, ‘_with_symmetry_[O,}

2y — 2 +92°y =0

With the expansion point for the power series method at z = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 28

‘0rder:=7; ‘
Ldsolve(z*diff(y(z),z$2)—2*diff(y(z),z)+9*z‘5*y(z)=0,y(z),type='series',z=0);J

y(z) = 1 2° (1 — %zﬁ +0 (z7)> +c2(12-62°+ 0 ("))

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 12

LAsymptoticDSolveValue [z*xy' ' [2z]-2*y' [2]+9*2"5*y[z]==0,y[z],{=z,0,6}] J

y(z) = 23 + ¢
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3.4 problem Problem 16.4

Internal problem ID [2533]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.4.

ODE order: 2.

ODE degree: 1.

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

F r20z—1)f +4f =0

With the expansion point for the power series method at z = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 52

e

Order:=6;
‘dsolve(diff(f(z),z$2)+2*(z-1)*diff(f(z),z)+4*f(z)=0,f(z),type='series',z=0);

1= (1-22- 354 204 102 ) F O+ (422 18- 2= 1) DD O+ 0()

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 127

-

LAsymptoticDSolveValue [£'' [z]+2%(z-a)*f' [z]+4*f [z]==0,f[z],{z,0,5}]

| —

4 5 2d%2* 6a2® 4az® 42* 5
— —— — = — =2 1
f(2) cl( T 3 + = 3 + 3 z° 4+
N 2a*2° N a®zt 4a?2° N 22?2 Taz* ta? i 2 N
c — — az’+ = —2°+z
15 3 5 3 6 2
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3.5 problem Problem 16.6

Internal problem ID [2534]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.6.

ODE order: 2.

ODE degree: 1.

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

/

3zy
2,11
A B

+(z4+1)y=0

With the expansion point for the power series method at z = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 47

‘Order:=6; ‘
|dsolve(z~2+diff (y(z),2$2)-3/2%z*diff (y(2) ,2)+(1+2)*y(2)=0,y(2) , type="'series',2=0);

9 45 1575
2 2 4 2 4
+ cp2? <1 — e - At 2>+ 0 (zﬁ))

4 2 4
y(2) = vz (1 +22 222+ 22— 2+ —2+0 (26)>

5 35 945 10395 675675

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 84

‘ AsymptoticDSolveValue[z~2*y'' [z]-3/2*z*y' [z]+(1+z)*y[z]==0,y[z],{z,0,5}] ‘

(2) = e — 42 + 221 —4—z3+2—z2—§+1 22
y "\ T675675 T 10395 945 ' 35 5
42° 224 473
— T 22242241
+cz<1575 5 + 5 242z + )\/E
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3.6 problem Problem 16.8

Internal problem ID [2535]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.8.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [ Lienard]

2y =2y +2y=0

With the expansion point for the power series method at z = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 32

p
‘0rder:=6;
Ldsolve(z*diff(y(z),z$2)—2*diff(y(z),z)+z*y(z)=0,y(z),type='series',z=0);

1 1 3
s(1_ 1 2 4 6 2_ 9.4 6
y(2) = 12 (1 0%+ 280% +0(z )>+cz<12+6z 57 +0(z ))

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 44

LAsymptoticDSolveValue [zxy' ' [z]-2*y' [z]+z*y[z]==0,y([z],{z,0,5}]

2t 22 2T 2,
Sal-2+2 41 Z_Z
Q Cl( gta ™ )+C2(280 10”)
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3.7 problem Problem 16.9

Internal problem ID [2536]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.9.

ODE order: 2.

ODE degree: 1.

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

y' =220 —2y=0

With the expansion point for the power series method at z = 0.
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 32

‘0rder:=6;
‘dsolve(diff(y(z),z$2)—2*z*diff(y(z),z)—2*y(z)=0,y(z),type='series',z=0);

y(z) = (1 + 22+ %z“) y(0) + (z + §z3 + %25) D(y) (0) + O(2°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 38

e

kAsymptoticDSolveValue [y'' [z]-2*z*y' [2]-2*y[z]==0,y([=z],{z,0,5}]

~—

(2) = 4z5+2z3+ N z4+2+1
VA C: —_— _— z C —_— A
y 2\15 773 1\ 2
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3.8 problem Problem 16.10

Internal problem ID [2537]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.10.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Jacobi]

21=2)y"+(1—-2)y +y=0

With the expansion point for the power series method at z = 0.
v Solution by Maple
Time used: 0.015 (sec). Leaf size: 261

‘0rder:=6; ‘
Ldsolve(z*(l-z)*diff(y(z),z$2)+(1-z)*diff(y(z),z)+lambda*y(z)=0,y(z),type='serﬁes',z=0);

108" 277 108
139 649 1 25
< A= —— N+ X‘) z

1 2 11
y(z) = (2Az + <Z>‘ — 2)‘2) 22+ (—ﬁv + A+ —/\3) 23

728" 3456 | 32" 3456
13 ., 8467 ., 2527 ., 2 137 .\ . .
( 1600" t 122000 ~ 21600" t 125" T mma000” )¢ TO () ) e

— 1_ 2_i 2_ 3 L 3_14)\2 — 4

+(1 Azt (=142 Az 36)\()\ 5A+4) z +576)\()\ 14)\* + 49X —36) 2
1 5 6

- —14400)\(—1+>\) A=49)(A=16)(A=9)2°+0 (2 )) (c2In (2) + 1)
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v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 940

LAsymptoticDSolveValue [zx(1-z)*y' ' [z]+(1-2)*y' [z]+\ [Lambda] *y [z]==0,y[z] ,{z,0 ,%3}]

e Yootz N L
16(,\ FCSEPIP! 9()\ FCSEPIP! A))\ )\) ) 25(2

)\3

_ 2 1 2 3 2_1 2 _ Il A 2
222+ 2 (A ,\)A+27<A ORI A)A 9(2 22+ A)A)A
Tl LYooy Xe_1ne
+32(,\ 12 =) 2 9(,\ RO >>\ A)A
—1—6(7—2,\ +7 (=3 A+2—7(>\ -5 (0 —)\))\—/\) A—§<?—2>\ +702-3) ,\> A) ,\) 2
e toe gy et s LY o0
32<)\ HESRPI 9()\ OV A) ) 16(2 2\
proeoas 2 (o teroxa-a)a- (A —ae s tpe-xa)
4 27 4 9\ 2
_3 2_1 2 _ 3 1)\_3_ 2 1 2 3 )\22
27(>\ HOEPIP A)z+9<2 2 +4(A ) A e

— TR =N 242

i 2_1 2_ _1 2_1 2_ — _i 2_1 2_ _1 2_1 2_ -
+(25(,\ FOEPIP! 9()\ Z (=2 A A)A 16()\ Z =2 A 9<)\ FOSPIP! /\)4
l 2_1 2 _ _1 2_1 2 _ — — 4

+ 16()\ PSR 9()\ Z =0 )\))\ A>z

+%()\2 — i()?—)\))\—)\) z3+}l(>\2 — ) 2 —)\z+1) log(z))
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3.9 problem Problem 16.11

Internal problem ID [2538]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.11.

ODE order: 2.

ODE degree: 1.

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

4y
z

2y" +(22-3)y'+— =0

With the expansion point for the power series method at z = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 69

‘0rder:=6; ‘
‘dsolve(z*diff(y(z),z$2)+(2*z-3)*diff(y(z)»Z)+4/Z*Y(z)=0’y(z)’type='series',Z=P);

1 1
)= # (@) +a) (1- 4402 = 0o+ Dot - 20021
124 1 4
# (0104 0 - 0 P 0 ) )
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v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 116

LAsymptoticDSolveValue [zxy' ' [z]+(2%z-3)*y' [z]+4/z*y[2z]==0,y[z] ,{z,0,5}]

J

5 1024 1623
y(z) = ¢ —81+£—ﬁ+6z2—4z+1 22
) 3 3
37425 1732* 12423 5 2
cz(( T + 9 — 13z —|—62>z
5 1 4 1 3
+<—%+%—%+6z2—4z+1) z210g(z))
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3.10 problem Problem 16.12 (a)

Internal problem ID [2539]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.12 (a).

ODE order: 2.

ODE degree: 1.

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

(2> +52+6)y" +2y=0

With the expansion point for the power series method at z = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 49

‘Order:=6;
dsolve ((z~2+5%z+6) *diff (y(z) ,z$2) +2xy(2)=0,y(z) ,type="'series',z=0);

N

1 5 13 5
_ 1 -2 3 4 5
y(z) < 6° " 108" ~ 1206 ' 2502° ) y(0)
flz— =B+ 24 L 5D n
(z 5% T 216° ~ 2160° ) PO O +0()

v Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63

s

LAsymptoticDSolveValue [(z"2+6*z+6) *y' ' [z]+2*y[z]==0,y[z],{z,0,5}]

~—

(Z)—)C _Lzsj+5_z4_z_3_|_z +c 5_'25_13z4+5_z3_z_2+1
y 2\ 72160 T 216 ~ 18 1\ 2502 1296 " 108~ 6
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3.11 problem Problem 16.12 (b)

Internal problem ID [2540]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.12 (b).

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

(2> +52+7)y" +2y=0

With the expansion point for the power series method at z = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 49

‘0rder:=6;
‘dsolve((z‘2+5*z+7)*diff(y(z),z$2)+2*y(z)=0,y(z),type='series',z=0);

1 5 11 5
(12,24 2 3_ 4 5
Q < 77 Y 1a7” T 2058” T 14406” ) y(0)
1 3 5 4 47 5 6
I L S A
+ (z 51° T 3917 ~ 10290° (y) (0) + O(2°)

v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 63

kAsymptoticDSolveValue [(z"2+6*z+T)*y' ' [z]+2*y[z]==0,y[z],{z,0,5}]

(2) > c _47z5+5_z4_z_3+z te 52° _1lz4+5z3_z_2+1
y 2\ 710290 " 204 ~ 21 '\ 14406 ~ 2058 " 147 7

67



3.12 problem Problem 16.13

Internal problem ID [2541]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.13.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_Emden, _Fowler]]

With the expansion point for the power series method at z = 0.

X Solution by Maple

‘0rder:=6; ‘
Ldsolve(diff (y(2),2$2)+1/2 3%y (2)=0,y(z) ,type='series',z=0) ; J

No solution found
v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 222

‘ AsymptoticDSolveValuel[y'' [z]+1/z"3*y[z]==0,y[z],{z,0,5}]

(2) = cxe= % 3 _ 46813128862542°/ N 66891825i2"*  72765i2°/ N 105323/
Y ' 8796093022208 4294967296 8388608 8192
334245740078252° 14783093325z | 28378352° 472522 15z  3iy/z

281474976710656 549755813888 + 268435456 524288 + 512 16
N 1) e e\z}z3/4(468131288625iz9/2 66891825i27/2  72765i25/2 105iz3/2 334245740078252°
2€ V?Z — _

8796093022208 4294967296 * 8388608 8192 + 281474976710656

1
!
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3.13 problem Problem 16.14

Internal problem ID [2542]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.14.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Laguerre]

2y +(1=2)y +dy=0

With the expansion point for the power series method at z = 0.
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 309

e B

Order:=6;
Ldsolve(z*diff(y(z),z$2)+(1-z)*diff(y(z),z)+1ambda*y(z)=0,y(z),type='series',éfO);

474 4 9 277 18 ' 108
7 167 1 12
+< PN )\2+—>\+———5>\4>z4

1, 1 2 1 111
y(z) = ((2>\+ 1)z + <—A+ = — §/\2) 22+ (——/\2 + A+ =+ —A3) 2

1927 3456 1927 " 96 3456

1 37 ., 719 . 61 ., 137 . 1)\ . ]
+<1500A 320" T s6a00" ~ 21600" T 432000" T00) 2 TO (&) ) e

1 1
+ (1—)\z+1(—1+)\))\z2 ——=(A=2)(-1+ )N\

36

1 4 1 5
+%()\—3)()\—2)(—1+A))\z —m(A—4)()\—3)()\—2)(—1+)\))\z

+0 (zﬁ)> (coln(2) + 1)
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v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 415

LAsymptoticDSolveValue[z*y"[z]+(1-z)*y'[z]+\[Lambda]*y[z]== ,ylz],{z,0,5}]

J

e) o (- AZIRZIOZDAZIAE L Ln 50— 20— 1

36
(()\ DA-YA-2A- 12" | A= 4)(A=H(A 2"

14400 14400

1 3, 1 2
——A=2)A=1)Az +Z(A—1)Az —)\z+1)

A=A =3)A-DAZ (A= 9A -2 = )As°

14400 14400
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3.14 problem Problem 16.15

Internal problem ID [2543]

Book: Mathematical methods for physics and engineering, Riley, Hobson, Bence, second
edition, 2002

Section: Chapter 16, Series solutions of ODEs. Section 16.6 Exercises, page 550
Problem number: Problem 16.15.

ODE order: 2.

ODE degree: 1.

(4

CAS Maple gives this as type [_Gegenbauer, [_2nd_order, _linear, ‘_with_symmetry_[0,F(x)] ‘]

(_Z2+1) y//_zyl+m2y=0

With the expansion point for the power series method at z = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 71

‘Order:=6; ‘
dsolve((l—z‘2)*diff(y(z),z$2)—z*diff(y(z),z)+m“2*y(z)=0,y(z),type='series',z=¢);

N J

m222  m2(m? —4) 2*
=(1-—
v = (1- 755+ 0 40
(m?2—1)22  (m*—10m?+9)2° 6
— D
+ (z 5 + 190 (y) (0) + O(2°)
v/ Solution by Mathematica
Time used: 0.001 (sec). Leaf size: 88
LAsymptoticDSolveValue [(1-z"2)xy' ' [z] -z*y' [2]+m~2*y [2z]==0,y[z] ,{z,0,5}] J
(2) > m*2®  m?2®  m?2® +3_z5+z_3+z te mtz?  mPt m? +1

Y 2\ 120 T 12 6 ' 40 ' 6 "\"2¢4 " 6 2

71
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