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1.1 problem 1(a)

Internal problem ID [11359]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.1 First order equations.
Exercises page 10

Problem number: 1(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 9

e

Ldsolve(diff(x(t),t)=2*x(t)/t,x(t), singsol=all)

—

z(t) = cit?

v/ Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 16

e hY

DSolve[x' [t]1==2*x[t]/t,x[t],t,IncludeSingularSolutions -> True]

N\ J

z(t) = c1t?

z(t) = 0



1.2 problem 1(b)

Internal problem ID [11360]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.1 First order equations.
Exercises page 10

Problem number: 1(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Z+-=0
x
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 27
Ldsolve (diff (x(t),t)=-t/x(t),x(t), singsol=all) J

o(t) =V +a
o) =~V Pra
v/ Solution by Mathematica
Time used: 0.139 (sec). Leaf size: 39

kDSolve [x' [t]==-t/x[t],x[t],t,IncludeSingularSolutions -> True] J

z(t) = —/ =12+ 2¢;
z(t) = v/ —t2 + 2¢;



1.3 problem 3

Internal problem ID [11361]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.1 First order equations.
Exercises page 10

Problem number: 3.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

T +2*=0
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 9
Ldsolve(diff (x(t),t)=-x(t)"2,x(t), singsol=all) J

1
t) =
Ll'( ) t+ C1
v Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 39
LDSolve [x' [t]==-t/x[t],x[t],t,IncludeSingularSolutions -> True] J

z(t) &> = —t2 4 2¢
z(t) =V —t2+2¢



1.4 problem 4

Internal problem ID [11362]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.1 First order equations.
Exercises page 10

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

' +22'+2x =0

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

‘dsolve(diff(x(t),t$2)+2*diff(x(t),t)+2*x(t)=0,x(t), singsol=all)

z(t) = cie " sin (t) + cze " cos (¢)

v/ Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 22

LDSolve [x'' [t]+2xx' [t]+2*x[t]==0,x[t] ,t,IncludeSingularSolutions -> True]

z(t) — e *(co cos(t) + ¢y sin(t))



1.5 problem 5

Internal problem ID [11363]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.1 First order equations.
Exercises page 10

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

r—e =0

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 8

|dsolve(diff (x(t),t)=exp(-x(t)),x(t), singsol=all)

z(t)=In(t+ 1)

v/ Solution by Mathematica

Time used: 0.394 (sec). Leaf size: 10

LDSolve [x' [t]==Exp[-x[t]],x[t],t,IncludeSingularSolutions -> True]

z(t) — log(t + c1)



1.6 problem 6

Internal problem ID [11364]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.1 First order equations.
Exercises page 10

Problem number: 6.

ODE order: 1.

ODE degree: 1.

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

242 =t>+4t+7

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

-

dsolve (diff (x(t),t)+2*x(t)=t"2+4*t+7,x(t), singsol=all)

N\

? 3t 11
.’E(t) = §+ E + Z +e_2t01

v Solution by Mathematica
Time used: 0.119 (sec). Leaf size: 28

LDSolve [x' [t]+2*x[t]==t"2+4*t+7,x[t] ,t,IncludeSingularSolutions -> Truel

1
z(t) — Z(2t24—6t+—11)4—016_%



1.7 problem 7

Internal problem ID [11365]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.1 First order equations.
Exercises page 10

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2r't —x =0
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 9
Ldsolve(2*t*diff (x(t),t)=x(t),x(t), singsol=all) J

z(t) = 1Vt
v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 18

-

LDSolve [2xt*x' [t]==x[t],x[t],t,IncludeSingularSolutions -> Truel

| —

z(t) = a1Vt

z(t) = 0

10



1.8 problem 8

Internal problem ID [11366]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.1 First order equations.
Exercises page 10

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

22" —6x =0

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

-

Ldsolve(t“2*diff(x(t),t$2)-6*x(t)=0,x(t), singsol=all)

| —

¢
z(t) = cit® + t—;

v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 18

-

LDSolve [t~2*x'' [t]-6*x[t]==0,x[t],t,IncludeSingularSolutions -> Truel

-

Cgt5 +c
12

z(t) —

11



1.9 problem 9

Internal problem ID [11367]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.1 First order equations.
Exercises page 10

Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

2¢" — 52 —3x =0

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

Ldsolve(2*diff (x(t),t$2) -5*diff (x(t),t)-3*x(t)=0,x(t), singsol=all) J

N+

z(t) = c1e® + cze

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 24

LDSolve [2xx'' [t]-5*x' [t]-3*x[t]==0,x[t],t,IncludeSingularSolutions -> True] J

z(t) = cre™? + cpe®

12



2 Chapter 1, First order differential equations.

Section 1.1.3 Geometric. Exercises page 15

2.1 problem 1 . . . . . ..
2.2 problem 2 . . ...

13



2.1 problem 1

Internal problem ID [11368]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.1.3 Geometric. Exercises
page 15

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

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

-

Ldsolve(diff(x(t),t)=x(t)*(1—x(t)/4),x(t), singsol=all)

~—

)=
= 1+4etc
v/ Solution by Mathematica
Time used: 0.439 (sec). Leaf size: 32
kDSolve [x' [t]==x[t]*(1-x[t]/4) ,x[t],t,IncludeSingularSolutions -> True] J
4et
z(t) = o 4 chr
z(t) =0
z(t) > 4

14



2.2 problem 2

Internal problem ID [11369]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.1.3 Geometric. Exercises
page 15

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_Riccati, _specialll

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 45

Ldsolve (diff (x(t) ,t)=x(t)"2+t"2,x(t), singsol=all) J

(— BesselJ (——, 7) c; — BesselY ( % %)) t
1 %) + BesselY (1, %)

z(t) =

o oaeo
—

c1 Bessel

v/ Solution by Mathematica
Time used: 0.203 (sec). Leaf size: 169

LDSolve [x' [t]==x[t]"2+t"2,x[t],t,IncludeSingularSolutions -> Truel J

z(t)
£2 <_2 BesselJ <—%, %) +c (BesselJ (%, %) — BesselJ ( 5L >) — ¢; BesselJ < ;)
2t (BesselJ (3, %) + ¢1 BesselJ (—1, %))
t? BesselJ <_Z’ 52) — t? BesselJ (%, %) + BesselJ ( 5 %)
2t BesselJ (-1, %)

_>

z(t) = —

Jkl»—t
|

15



3 Chapter 1, First order differential equations.

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8

Section 1.2 Antiderivatives. Exercises page 19

problem 1
problem 2
problem 3

problem 4(a) . . . . ...
problem 4(b) . . . ...
problem 4(c) . . . ...

problem 6
problem 7

16



3.1 problem 1

Internal problem ID [11370]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.2 Antiderivatives. Exercises
page 19

Problem number: 1.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

x' =tcos (t2)

With initial conditions

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

‘ dsolve([diff (x(t),t)=t*cos(t"2),x(0) = 1],x(t), singsol=all)

o(t) = SmZ(tz) +1

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 15

kDSolve [{x' [t]==t*Cos[t~2] ,{x[0]==1}},x[t],t,IncludeSingularSolutions -> True]J

z(t) — %(sin (%) +2)

17



3.2 problem 2

Internal problem ID [11371]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.2 Antiderivatives. Exercises
page 19

Problem number: 2.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

, t+1

With initial conditions

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

‘dsolve([diff (x(t),t)=(1+t)/sqrt(t) ,x(1) = 4],x(t), singsol=all)

2t3 4
2(t) = - +2vVi+ 3

v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 23

‘ DSolve[{x' [t]==(1+t)/Sqrt[t],{x[1]==4}},x[t],t,IncludeSingularSolutions -> Tr#e]

2(t) = §<t3/2 +3VE+ 2)

18



3.3 problem 3

Internal problem ID [11372]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.2 Antiderivatives. Exercises
page 19

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

" = =3t

With initial conditions

[z(1) = 4,2'(1) = 2]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 14

Ldsolve([diff(x(t),t$2)=—3*sqrt(t),x(1) = 4, D(x)(1) = 2],x(t), singsol=all) J

4¢3 4
)= —— + 4t + -
z(t) E + 4t + 5
v Solution by Mathematica

Time used: 0.039 (sec). Leaf size: 19

LDSolve [{x'' [t]==-3*Sqrt [t],{x[1]==4,x' [1]==2}},x[t],t, IncludeSingularSolution%; -> True]

z(t) — —%(#/2 —5t—1)

19



3.4 problem 4(a)

Internal problem ID [11373]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-

Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.2 Antiderivatives. Exercises

page 19

Problem number: 4(a).
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

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

Ldsolve(diff(x(t),t)=t*exp(-2*t),x(t), singsol=all)

v Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 22

-

LDSolve [x' [t]==t*Exp[-2*t] ,x[t],t,IncludeSingularSolutions -> True]

-

1
z(t) — —Ze_2t(2t +1)4+¢

20



3.5 problem 4(b)

Internal problem ID [11374]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.2 Antiderivatives. Exercises
page 19

Problem number: 4(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 9

e hY

dsolve(diff (x(t),t)=1/(t*1n(t)),x(t), singsol=all)

N\ J

z(t) =In(In(t)) +
v Solution by Mathematica
Time used: 0.013 (sec). Leaf size: 11

LDSolve [x' [t]1==1/(t*Log[t]),x[t],t,IncludeSingularSolutions -> True] J

z(t) — log(log(t)) + c1

21



3.6 problem 4(c)

Internal problem ID [11375]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.2 Antiderivatives. Exercises
page 19

Problem number: 4(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

'/t = cos <\/5>

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

( hY

dsolve(sqrt (t)*diff (x(t),t)=cos(sqrt(t)),x(t), singsol=all)

N J

z(t) = 2sin (\/Z) +c

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 16

-

LDSolve [Sqrt[t]*x' [t]==Cos[Sqrt[t]],x[t],t,IncludeSingularSolutions -> True] J

z(t) — 2sin (\/E) +c

22



3.7 problem 6

Internal problem ID [11376]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.2 Antiderivatives. Exercises
page 19

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

o=
Vit
With initial conditions
[z(1) = 0]
v Solution by Maple
Time used: 0.032 (sec). Leaf size: 20
Ldsolve( [diff (x(t),t)=exp(-t)/sqrt(t),x(1) = 0],x(t), singsol=all) J

z(t) = —<erf (1) —erf (\/E)) VT

v/ Solution by Mathematica

Time used: 0.011 (sec). Leaf size: 22

DSolve [{x' [t]==Exp[-t]/Sqrt[t],{x[1]1==0}},x[t],t,IncludeSingularSolutions -> True]

N

z(t) — \/7_r<erf<\/z> - erf(l))

23



3.8 problem 7

Internal problem ID [11377]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.2 Antiderivatives. Exercises
page 19

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

tx" +2' =1

With initial conditions

[z(1) = 0,2'(1) = 2]

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 9

e

Ldsolve([diff(t*diff(x(t),t),t)=1,x(1) = 0, D(x)(1) = 2],x(t), singsol=all) \J

zt)=In(@)+t—-1
v/ Solution by Mathematica
Time used: 0.019 (sec). Leaf size: 10

LDSolve [{D[t*x' [t],t]==1,{x[1]==0,x"'[1]1==2}},x[t],t,IncludeSingularSolutions -f True]

z(t) = t+log(t) — 1

24



4 Chapter 1, First order differential equations.
Section 1.3.1 Separable equations. Exercises
page 26

4.1 problem 1(a) . . . . .. ...
42 problem 1(b) . . . . . ...
43 problem 1(c) . . . . ...
44 problem 1(d) . .. . . . ...
45 problem 1(e) . . . . . ...
46 oproblem 1(f). . . . . ... ...
4.7 problem 1(g) . . . . ...
48 problem 1(h) . ... .. .. ..
49 problem4(a) . . .. ...
410 problem 4(b) . . . ...
4.11 problem 4(c) . . . . ...
4.12 problem 4(d) . . . . ...
4.13 problem 4(€) . . . ...
4.14 problem 4(f) . . . . ..
4.15 problem 5 . . . . ..o
4.16 problem 6 . . . . . ...
4.17 problem 7 . . . ... e
4.18 problem 8 . . . . . ..
419 problem 9 . . . . . L
4.20 problem 10(a) . . . . . . ...
4.21 problem 10(b) . . . . . . . L
4.22 problem 10(c) . . . . . ...
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4.28 problem 23 . . . . ...
4.29 problem 24 . . . ... L
4.30 problem 26 . . . . . .. L
4.31 problem 28 . . . . ...

25



4.1 problem 1(a)

Internal problem ID [11378]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 1(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

2 —+/z=0

With initial conditions

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 11

Ldsolve( [diff (x(t),t)=sqrt(x(t)),x(0) = 1],x(t), singsol=all) J

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 16

‘ DSolve [{x' [t]==Sqrt[t],{x[0]==1}},x[t],t,IncludeSingularSolutions -> True]

2t3/2

1
3 +

z(t) —

26



4.2 problem 1(b)

Internal problem ID [11379]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 1(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

With initial conditions

[#(0) = 1]
v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 13
Ldsolve([diff(x(t),t)=exp(-2*x(t)),x(O) = 1],x(t), singsol=all) J
In (2 2
2(t) = n ( t2-|—e )

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 17

LDSolve [{x' [t]==Exp[-2*x[t]],{x[0]==1}},x[t],t,IncludeSingularSolutions -> Truel

z(t) — %log (2t +€%)

27



4.3 problem 1(c)
Internal problem ID [11380]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 1(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

yl_y2=1

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 8

|dsolve(diff (y(t),t)=1+y(£)"2,y(t), singsol=all)

y(t) = tan (t + ¢1)
v Solution by Mathematica
Time used: 0.216 (sec). Leaf size: 24

LDSolve [y' [t]==1+y[t]1~2,y[t],t,IncludeSingularSolutions -> Truel J

y(t) = tan(t + ¢1)
y(t) = —i
y(t) =1

28



4.4 problem 1(d)
Internal problem ID [11381]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 1(d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

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

-

Ldsolve (diff (u(t) ,t)=1/(5-2*u(t)),u(t), singsol=all)

-/

5 /25 —4t —4c¢
ut) =35 - 2
5 25 —4t —4c¢
t) ==
ut) =5 + 5
v/ Solution by Mathematica
Time used: 0.142 (sec). Leaf size: 49
LDSolve [u' [t]==1/(5-2*u[t]) ,ult],t,IncludeSingularSolutions -> True] J

1
u(t) — 5(5 — V=4t +25+4c))

1
u(t) — 5(5 + V=4t + 25 + 4cy)

29



4.5 problem 1(e)
Internal problem ID [11382]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 1(e).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

2 —ar=">
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 17
Ldsolve (diff (x(t) ,t)=a*x(t)+b,x(t), singsol=all) J

b
z(t) = ~ +e%c;

v/ Solution by Mathematica

Time used: 0.062 (sec). Leaf size: 30

‘ DSolve[x' [t]==a*x[t]+b,x[t],t,IncludeSingularSolutions -> True]

b
z(t) &> —— + cre™
a

2(t) > —g

30



4.6 problem 1(f)
Internal problem ID [11383]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 1(f).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

/ Q
@ 44 Q2
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 25
Ldsolve(diff (Q(t),t)=Q(+)/(4+Q(£)~2) ,Q(t), singsol=all) J

49
LambertW eﬁ—
+

Q)=

v/ Solution by Mathematica

tha
it

Time used: 0.092 (sec). Leaf size: 42

‘ DSolve[Q' [t]1==Q[t]/(4*Q[t]1"2),Q[t],t,IncludeSingularSolutions -> True]

Q) -
NEX
Q) — A



4.7 problem 1(g)
Internal problem ID [11384]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 1(g).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

g —e” =0
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14
Ldsolve (diff (x(t),t)=exp(x(t)~2),x(t), singsol=all) J
f
- YEEE)

v/ Solution by Mathematica
Time used: 0.594 (sec). Leaf size: 17

4 hY

DSolve[x' [t]1==Exp[x[t]~2],x[t],t,IncludeSingularSolutions -> True]

N\ J

o vt (2500)
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4.8 problem 1(h)
Internal problem ID [11385]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 1(h).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

v —rla—y) =

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

-

Ldsolve(diff (y(t),t)=r*(a-y(t)),y(t), singsol=all)

~—

yt)=a+e e
v Solution by Mathematica
Time used: 0.064 (sec). Leaf size: 21

LDSolve [y' [t]==r*(a-y[t]),y[t],t,IncludeSingularSolutions -> True] J

y(t) > a+cre™

y(t) —a
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4.9 problem 4(a)
Internal problem ID [11386]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 4(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2x
r_ = =
Ty
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 11
Ldsolve (diff (x(t) ,t)=2*x(t)/(t+1),x(t), singsol=all) J

z(t) = c1(t 4 1)°
v/ Solution by Mathematica
Time used: 0.041 (sec). Leaf size: 18

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

z(t) = cr(t + 1)
z(t) =0
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4.10 problem 4(b)
Internal problem ID [11387]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 4(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

0 —tvVt2+1sec(d) =0

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

-

N
Ldsolve(diff(theta(t),t)=t*sqrt(1+t“2)*sec(theta(t)),theta(t), singsol=all) J

2 1)
6(t) = arcsin (@ + cl>

v/ Solution by Mathematica

Time used: 5.052 (sec). Leaf size: 91

-

.
LDSolve [theta' [t]==t*Sqrt[1+t~2]*Sec[theta[t]],theta[t],t,IncludeSingularSolut )ﬁons -> True]

6(t) — arcsin ( (\/t2 + 12+ V2 + 14+ 3cl)>

6(t) — arcsin

(VETI2 4+ VBT 1+ 361))

VR
Wl Wl Wl

6(t) — arcsin (

(£ + 1)3/2>
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4.11 problem 4(c)

Internal problem ID [11388]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 4(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

Qu+Du' =t+1

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 45

-

Ldsolve ((2*xu(t)+1)*diff (u(t),t)-(1+t)=0,u(t), singsol=all)

~—

1 V22 4+4c +4t+1

t)=—=
ut) = —5 5

1 22 +4c; + 4t +1
u(t):_§+\/ +c21+ +

v/ Solution by Mathematica
Time used: 0.171 (sec). Leaf size: 59

LDSolve [(2xul[t]+1)*u' [t]-(1+t)==0,ult],t,IncludeSingularSolutions -> True] J

u(t) — %(—1 — V282 4t + 1 +4c1>

1
ult) > ; (—1 NN T T 401)
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4.12 problem 4(d)
Internal problem ID [11389]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 4(d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

R —(t+1)(1+R*) =0

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

|dsolve(diff (R(t),t)=(t+1)*(1+R(£)"2) ,R(t), singsol=all)

R@y:mn(%ﬂ+t+c0

v/ Solution by Mathematica
Time used: 0.315 (sec). Leaf size: 31

-

LDSolve [R' [t]==(t+1)*(1+R[t]~2) ,R[t],t,IncludeSingularSolutions -> True] J

2
R(t) — tan (% +t+ cl)

R(t) —» —i
R(t) — i

37



4.13 problem 4(e)
Internal problem ID [11390]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 4(e).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

1
y+y+-=0
y

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 29

‘dsolve(diff(y(t),t)+y(t)+1/y(t)=0,y(t), singsol=all)

y(t) = /e~ %e; — 1
) =~V 1
v/ Solution by Mathematica
Time used: 4.571 (sec). Leaf size: 57

‘ DSolvely' [t]1+y[t]+1/y[t]==0,y[t],t,IncludeSingularSolutions -> True]

y(t) & —V—1 + e 2tF2r
y(t) = vV—1+ e 2+

y(t) = —i
y(t) =1

38



-

4.14 problem 4(f)

Internal problem ID [11391]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-

Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.

Exercises page 26
Problem number: 4(f).
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

t+1)z' +2*=0

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

Ldsolve ((1+t) *diff (x(t),t)+x(t)"2=0,x(t), singsol=all)

-/

1

= mErDTa

X Solution by Mathematica

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

-

N\

DSolve [(1+t)*x' [t]1+x[t]~2==0,y[t],t,IncludeSingularSolutions -> True]

Not solved
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4.15 problem 5

Internal problem ID [11392]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

With initial conditions

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

-

Ldsolve([diff(y(t),t)=1/(2*y(t)+1),y(O) = 1],y(t), singsol=all)

| —

1 v4t+9
y(t) = -5+

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

e

kDSolve H{y' [t1==1/(2*y[t]+1) ,{y[0]==1}},y[t],t,IncludeSingularSolutions -> Tru\ ]

u(t) = 5 (VAT -1)

40



4.16 problem 6

Internal problem ID [11393]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 6.

ODE order: 1.

ODE degree: 1.

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

' — (4t —z)’ =0

With initial conditions

[z(0) =1]
v/ Solution by Maple
Time used: 0.172 (sec). Leaf size: 28
Ldsolve([diff(x(t),t)=(4*t-x(t))"2,x(0) = 1],x(t), singsol=all) J

(4t —2)e* + 12t + 6
3+ et

z(t) =

v/ Solution by Mathematica
Time used: 0.271 (sec). Leaf size: 31

-

LDSolve [{x' [t]==(4*t-x[t])~2,{x[0]==1}},x[t],t,IncludeSingularSolutions -> Trus ]

12t + e* (4t — 2) + 6
ett +3

z(t) —
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4.17 problem 7

Internal problem ID [11394]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 7.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

=22 =0

With initial conditions

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

tdsolve([diff(x(t),t)=2*t*x(t)"2,x(0) = 1] ,x(t), singsol=all) J

1

"W="p1

v/ Solution by Mathematica
Time used: 0.183 (sec). Leaf size: 14

‘ DSolve [{x' [t]==2*t*x[t]~2,{x[0]==1}},x[t],t,IncludeSingularSolutions -> True]

1

z(t) — 1—p

42



4.18 problem 8

Internal problem ID [11395]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-

Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.

Exercises page 26
Problem number: 8.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

r—te®=0

With initial conditions

v Solution by Maple
Time used: 0.11 (sec). Leaf size: 15

tdsolve([diff(x(t),t)=t"2*exp(—x(t)),X(O) = 1n(2)],x(t), singsol=all)

z(t) = —In(3) +1n (t* +6)

v/ Solution by Mathematica
Time used: 0.474 (sec). Leaf size: 15

-

LDSolve [{x' [t]==t"2*Exp[-x[t]],{x[0]==Log[2]}},x[t],t,IncludeSingularSolution

.
SJ -> True]

z(t) — log (% (£ + 6))

43



4.19 problem 9

Internal problem ID [11396]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

g —z(4+2)=0

With initial conditions

[z(0) = 1]
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 16
Ldsolve([diff(x(t),t)=x(t)*(4+x(t)),X(O) = 1],x(t), singsol=all) J
4
2(t) = —1+4+5e%

v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 21

r

LDSolve [{x' [t]==x[t]*(4+x[t]),{x[0]==1}},x[t],t,IncludeSingularSolutions -> Tr}e]

44



4.20 problem 10(a)

Internal problem ID [11397]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 10(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

With initial conditions

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 13

e

tdsolve([diff(x(t),t)=exp(t+x(t)),x(0) = 0],x(t), singsol=all)

~—

z(t) = —In (—€' + 2)

v/ Solution by Mathematica
Time used: 1.309 (sec). Leaf size: 15

LDSolve [{x' [t]==Exp[t+x[t]],{x[0]1==0}},x[t],t,IncludeSingularSolutions -> True}]

z(t) — —log (2 — €)
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4.21 problem 10(b)

Internal problem ID [11398]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 10(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

T' —2at(T* —a®) =0

With initial conditions

[T'(0) = 0]

v/ Solution by Maple
Time used: 0.687 (sec). Leaf size: 31

‘ dsolve ([diff (T(t),t)=2*xa*t*(T(t)"2-a"2),T(0) = 0],T(t), singsol=all)

v/ Solution by Mathematica
Time used: 3.308 (sec). Leaf size: 16

kDSolve [{T' [t]==2%a*t*(T[t] "2-a~2) ,{T[0]==0}},T[t],t,IncludeSingularSolutions J—> True]

T(t) — —atanh (at?)
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4.22 problem 10(c)

Internal problem ID [11399]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 10(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y —t*tan (y) =0

With initial conditions

[y(0) = 0]
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 5
Ldsolve( [diff (y(t),t)=t"2*tan(y(t)),y(0) = 0],y(t), singsol=all) J
y(t) =0

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

-

LDSolve [{y' [t]==t"2*Tan[y[t]],{y[0]==0}},y[t],t,IncludeSingularSolutions -> Tr}\e]

y(t) =0

47



4.23 problem 11

Internal problem ID [11400]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 11.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

, (2t+4)z _
v In (x) 0

With initial conditions

v/ Solution by Maple
Time used: 0.093 (sec). Leaf size: 17

‘ dsolve ([diff (x(t),t)=(4+2xt)*x(t)/In(x(t)),x(0) = exp(1)],x(t), singsol=all)

:c(t) — e\/2t2+8t+1

v Solution by Mathematica
Time used: 1.447 (sec). Leaf size: 21

DSolve[{x'[t]==(4+2*t)*x[t]/Log[x[t]],{x[0]==Exp[1]}},x[t],t,IncludeSingularSolutions -> Trv

x(t) N e\/ 2t2+8t+1

48



4.24 problem 12

Internal problem ID [11401]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 12.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

L
t2+1

With initial conditions

v Solution by Maple

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

e

kdsolve( [diff (y(t),t)=2*t*y(t)~2/(1+t"2),y(0) = 0],y(t), singsol=all)

~—

y(t) =0
v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 6

LDSolve [{y' [t1==2*t*y[t]~2/(1+t"2),{y[0]==0}},y[t],t,IncludeSingularSolutions j—> Truel

y(t) =0

49



4.25 problem 13

Internal problem ID [11402]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 13.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

2
7= 1 f 22 0
With initial conditions
[z(1) = 1]
v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 122
Ldsolve( [diff (x(t),t)=t"2/(1-x(t)"2),x(1) = 1],x(t), singsol=all) J

2
(—4— 48 + 415 + 263 — 3)° + 4

z(t) =
2 (—4 — 483 + 415 4 263 — 3)%
= (LHVB) (48t 4 4V T~ 3)° — 4iv/3 +4
z = - 1

4(—4— 43 + 415 + 263 — 3)°

90



v/ Solution by Mathematica
Time used: 4.187 (sec). Leaf size: 188

kDSolve [{x'[t]1==t"2/(1-x[t]"2) ,{x[1]==13}},x[t] ,t,IncludeSingularSolutions -> Tjrue]

{’/—t3+\/t6+2t3—3—1 V2
z(t) — 7 + :
\/—t3+\/t6+2t3—3—1
z(t)

VAV VBT -3 -1)" - V(£ 4 V2P -3 1) 1 2iv3 -2
2 22/3€/—t3+ t+2t3-3-1
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4.26 problem 15
Internal problem ID [11403]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 15.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

z' — 6t(z — 1)% =0

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

e

Ldsolve(diff(x(t),t)=6*t*(x(t)—1)‘(2/3),x(t), singsol=all)

~—

e+ — (z(t) — 1)5 =
v/ Solution by Mathematica
Time used: 0.298 (sec). Leaf size: 40

‘ DSolve[x' [t]==6*t*(x[t]-1)"(2/3),x[t],t,IncludeSingularSolutions -> True]

242 3

t
S L

t) — 8 t*
.’D()—) +ct” + 3 o7

z(t) = 1
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4.27 problem 21
Internal problem ID [11404]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 21.

ODE order: 1.

ODE degree: 1.

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

I — M =0
2tz
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 26
[dsolve (diff (x(t),t)=(4*t"2+3*x(t)"2) /(2*t*x(t)) ,x(t), singsol=all) J

z(t) = Vet — 4t
z(t) = —vert — 4t

v Solution by Mathematica

Time used: 0.434 (sec). Leaf size: 34

LDSolve [x' [t]==(4*t~2+3*x[t]~"2) / (2*t*x[t]) ,x[t],t,IncludeSingularSolutions -> jl'rue]

z(t) = —tv—4+ it
z(t) = tvV—4 + ot
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4.28 problem 23

Internal problem ID [11405]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 23.

ODE order: 1.

ODE degree: 1.

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

2e”z + ez = e

With initial conditions

[=(0) = 3]
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 16
Ldsolve( [diff (x(t)*exp(2*t) ,t)=exp(-t) ,x(0) = 3],x(t), singsol=all) J

o(t)=—(e " —4)e™

v Solution by Mathematica
Time used: 0.093 (sec). Leaf size: 18

‘ DSolve [{D[x[t]*Exp[2*t],t]==Exp[-t],{x[0]1==3}},x[t],t, IncludeSingularSolution# -> True]

z(t) = e ¥ (4e" — 1)

54



4.29 problem 24

Internal problem ID [11406]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-

Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.

Exercises page 26
Problem number: 24.
ODE order: 2.

ODE degree: 1.

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

txll +x/ _
t =

-2

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

-

Ldsolve(l/t*diff (t*diff (x(t),t),t)=-2,x(t), singsol=all)

-/

t2
z(t) = —3 +In(t)er +

v/ Solution by Mathematica

Time used: 0.02 (sec). Leaf size: 20

‘ DSolve[1/t*D[t*x' [t],t]==-2,x[t],t,IncludeSingularSolutions -> True]

t2

z(t) — —3 + c1log(t) + o

%)



4.30 problem 26
Internal problem ID [11407]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 26.

ODE order: 1.

ODE degree: 1.

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

;YR 42yt
y _—— =

2 0

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

-

Ldsolve (diff (y(t),t)=(y(t) "2+2*t*y(t))/t"2,y(t), singsol=all)

-

v/ Solution by Mathematica
Time used: 0.248 (sec). Leaf size: 23

LDSolve [y' [t]1==(y[t]~2+2*txy[t])/t~2,y[t],t,IncludeSingularSolutions -> Truel J

96



4.31 problem 28

Internal problem ID [11408]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.3.1 Separable equations.
Exercises page 26

Problem number: 28.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

y + er—t2 -0

With initial conditions

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 16

dsolve([diff (y(t),t)=-y(t) " 2*exp(-t~2),y(0) = 1/2],y(t), singsol=all)

N J

2

ylt) = 4+ \/ erf (t)

v/ Solution by Mathematica
Time used: 0.365 (sec). Leaf size: 19

LDSolve [{y' [t]==-y[t]"2xExp[-t~2],{y[0]==1/2}},y[t],¢t, IncludeSingularSolutionsJ -> Truel]

AT

Vmerf(t) + 4
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5.1 problem 1(a)

Internal problem ID [11409]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 1(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

' — 2t = —6

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 56

-

Ldsolve(diff(x(t),t)=2*t“3*x(t)-6,x(t), singsol=all)

| —

4 3e% 1287 (2t4 WhittakerM (%, %, %) + 5 WhittakerM (g 5 %))
z(t)=ezc —

80t (£4)5
v/ Solution by Mathematica
Time used: 0.152 (sec). Leaf size: 49
LDSolve [x' [t]==2%t"3*x[t]-6,x[t],t,IncludeSingularSolutions -> True] J

1 & 3%]&]:‘(;1,%)
z(t) > ez | ——————+2¢

2 7
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5.2 problem 1(b)

Internal problem ID [11410]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 1(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

cos (t) 2’ — 2z sin () =0

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

-

Ldsolve (cos(t)*diff (x(t),t)-2*x(t)*sin(x(t))=0,x(t), singsol=all)

~—

1

2_asin(_a) d_a) ta=0

z(t)
In (sec (¢) + tan (t)) — (/

v/ Solution by Mathematica
Time used: 10.596 (sec). Leaf size: 40

LDSolve [Cos[t]*x' [t]-2*x[t]*Sin[x[t]]==0,x[t],t,IncludeSingularSolutions -> Trj.le]

2(t) — TnverseFunction [ /1 " %ﬂ(m&] [4arctanh (tan (%)) 4 cl]

z(t) = 0
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5.3 problem 1(c)

Internal problem ID [11411]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 1(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [[_Riccati, _specialll

o4 ri=t
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 23
Ldsolve(diff(x(t) ,£)=t-x(t)~2,x(t), singsol=all) J

2(t) = c1 AiryAi (1,t) + AiryBi (1,¢)
"~ ¢ AiryAi (t) + AiryBi (¢)

v Solution by Mathematica
Time used: 0.221 (sec). Leaf size: 223

LDSolve [x' [t]==t-x[t]~2,x[t],t,IncludeSingularSolutions -> Truel J
z(t) —
_ —it%/?(2Besseld (—%, 2it3/2) + ¢; (BesselJ (—%, 2it3/2) — BesselJ (2, 2it3/?))) — c; BesselJ (—1, 2it*
2t (Besseld (3, 2it3/2) + ¢, BesselJ (—3, 2it3/2))

it%/? Bessel] (—3%, 2it3/2) — it3/2 BesselJ (2, 2it%/?) + BesselJ (—1, 2it*/?)

2t BesselJ (—3, 2it%/2)

z(t) —
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5.4 problem 1(d)

Internal problem ID [11412]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 1(d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

T2r — 3z = —2t

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

-

Ldsolve(?*t“2*diff(x(t),t)=3*x(t)-2*t,x(t), singsol=all)

| —

7

z(t) = (—M + cl> e 7

v Solution by Mathematica
Time used: 0.054 (sec). Leaf size: 33

LDSolve [7xt~2xx' [t]==3*x[t]-2*t,x[t],t,IncludeSingularSolutions -> Truel J

1 3
x(t) — ?e_%/t <2 ExplntegralEi <ﬁ) + 701>
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5.5 problem 1(e)

Internal problem ID [11413]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 1(e).

ODE order: 1.

ODE degree: 1.

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

xx' +xt=1

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

‘dsolve(x(t)*diff(x(t),t)=1—t*x(t),x(t), singsol=all)

z(t) =
(2%152 — 4RootOf (AiryBi (_Z) 25t + 25t AiryAi (_Z) — 2 AiryBi (1,_Z) ¢ — 2 AiryAi (1,_Z)>)

4
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v/ Solution by Mathematica
Time used: 0.399 (sec). Leaf size: 121

LDSolve [x[t]*x' [t]==1-t*x[t],x[t],t,IncludeSingularSolutions -> Truel

(_1)2/3\?/515 AiryAi (_% 3 _%(ﬁ + 2;,;(t))> — 2 AiryAiPrime (—% ¥ —%(ﬁ + 2x(t)))
Solve

(—1)2/3/2¢ AiryBi (_% 3 _% (2 + gx(t))> — 2 AiryBiPrime (—% \ —% (t*+ 2x(t))>
+c =0, .’L'(t)
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5.6 problem 1(f)

Internal problem ID [11414]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 1(f).

ODE order: 1.

ODE degree: 2.

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

g +tx=i+1
X Solution by Maple
Ldsolve (diff (x(t) ,t) "2+t*x(t)=sqrt(1+t) ,x(t), singsol=all) J

No solution found

X Solution by Mathematica

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

LDSolve [x' [t]"2+t*x[t]==Sqrt [1+t],x[t],t,IncludeSingularSolutions -> Truel J

Not solved
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5.7 problem 2(a)

Internal problem ID [11415]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 2(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

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

Ldsolve(diff(x(t),t)=—(2/t)*x(t)+t,x(t), singsol=all)

z(t) =4

v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 19

LDSolve [x' [t]==-(2/t)*x[t]+t,x[t],t,IncludeSingularSolutions -> Truel

67



5.8 problem 2(b)

Internal problem ID [11416]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-

Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.

Exercises page 41
Problem number: 2(b).
ODE order: 1.

ODE degree: 1.

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

y+y=¢

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

Ldsolve (diff (y(t),t)+y(t)=exp(t),y(t), singsol=all)

yit) == +e '

v Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 21

r

LDSolve [y' [t]1+y[t]==Exp[t],y[t],t,IncludeSingularSolutions -> True]

| —
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5.9 problem 2(c)

Internal problem ID [11417]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 2(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

7+ 2z =e"
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 14
Ldsolve (diff (x(t) ,t)+2*t*x(t)=exp(-t~2) ,x(t), singsol=all) J

o(t) = (t+c)e?
v/ Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 17

‘ DSolve[x' [t]+2*t*x[t]==Exp[-t~2],x[t],t,IncludeSingularSolutions -> Truel

z(t) = eV (t+c1)
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5.10 problem 2(d)

Internal problem ID [11418]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 2(d).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

Tt+z =1

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

-

dsolve (t*diff (x(t),t)=-x(t)+t"2,x(t), singsol=all)

N\ J

?-I—cl
t

z(t) =

v/ Solution by Mathematica
Time used: 0.043 (sec). Leaf size: 19

‘ DSolve[t*x' [t]==-x[t]+t~2,x[t],t,IncludeSingularSolutions -> True]

t2 C1
t) = — + —
o(t) = 3+
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5.11 problem 2(e)

Internal problem ID [11419]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 2(e).

ODE order: 1.

ODE degree: 1.

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

' + af = "

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

-

Ldsolve (diff (theta(t),t)=-axtheta(t)+exp(b*t),theta(t), singsol=all)

-

2 et(a+b) ot
() = (a+b +cl)e

v/ Solution by Mathematica
Time used: 0.094 (sec). Leaf size: 31

-

.
LDSolve [theta' [t]==-axtheta[t]+Exp[b*t],thetal[t],t,IncludeSingularSolutions —>J True]

e—at (et(a+b) + c (a + b))
a+b

0(t) —
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5.12 problem 2(f)

Internal problem ID [11420]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 2(f).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

(£ +1) 2’ + 3tz = 6t

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

|dsolve((£™2+1)*diff (x(t),t)=-3+t*x(t)+6+t,x(t), singsol=all)

o(t) =2+ —

3
2

(t2+1)
v/ Solution by Mathematica
Time used: 0.06 (sec). Leaf size: 24

‘ DSolve [(t~2+1) *x' [t]==-3*t*x[t]+6*t,x[t],t,IncludeSingularSolutions -> Truel

&

z(t) > 2+ —77
02+

z(t) — 2
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5.13 problem 3(a)

Internal problem ID [11421]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 3(a).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

)
a;’+?x=t+1

With initial conditions

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 18

Ldsolve([diff(x(t),t)+(5/t)*x(t)=1+t,x(1) = 1],x(t), singsol=all) J
CL’(t) — ﬁ + E + ﬁ
7 6 4215

v/ Solution by Mathematica

Time used: 0.046 (sec). Leaf size: 24

LDSolve [{x' [t]+(5/t) *x[t]==1+t,{x[1]==1}},x[t],t,IncludeSingularSolutions -> Tﬁrue]

() - 67 + Tt5 + 29
T 4245
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5.14 problem 3(b)

Internal problem ID [11422]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 3(b).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

With initial conditions

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 14

‘dsolve([diff(x(t),t)=(a+b/t)*x(t),x(1) = 1],x(t), singsol=all)

v/ Solution by Mathematica

Time used: 0.053 (sec). Leaf size: 16

LDSolve [{x' [t]==(a+b/t) *x[t] ,{x[1]==1}},x[t] ,t,IncludeSingularSolutions -> Truel

z(t) — et Dgh
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5.15 problem 3(c)

Internal problem ID [11423]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 3(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

R 2
R+==
RS

With initial conditions

[R(1) = 31n (2)]

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 19

dsolve([diff (R(t),t)+R(t)/t=2/(1+t"2) ,R(1) = 3*1n(2)],R(t), singsol=all)

N\ J

In(t?+ 1)+ 2In(2)
t

R(t) =

v Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 17

LDSolve [{R' [t]+R[t]/t==2/(1+t"2) ,{R[1]==Log[8]}},R[t],¢t, IncludeSingularSolutiojls -> True]

2
R(t) > log (45‘5 +4)
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5.16 problem 3(d)

Internal problem ID [11424]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 3(d).

ODE order: 1.

ODE degree: 1.

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

N —N=-9e*

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

Ldsolve (@iff (N(t) ,t)=N(t)-9*exp(-t),N(t), singsol=all) J

—2t
N(t) = (962 + Cl) el

v/ Solution by Mathematica
Time used: 0.112 (sec). Leaf size: 32

LDSolve [n' [t]==n[t]-9*exp[-t],n[t],t,IncludeSingularSolutions -> True] J

n(t) — € (/lt —9¢ KM exp(—K[1])dK[1] + cl>
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5.17 problem 3(e)

Internal problem ID [11425]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 3(e).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

cos()v'+v=3

With initial conditions

X Solution by Maple

e

Ldsolve( [cos(theta)*diff (v(theta) ,theta)+v(theta)=3,v(1/2*Pi) = 1],v(theta), sj‘ingsol=all)

No solution found

X Solution by Mathematica

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

LDSolve [{Cos[theta]l*v' [theta]+v[theta]==3,{v[Pi/2]==1}},v[theta],theta, Include? ingularSolutio

{3

7



5.18 problem 3(f)

Internal problem ID [11426]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 3(f).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

R’—%zte_t

With initial conditions

[R(1) = 1]

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

‘ dsolve([diff (R(t),t)=R(t)/t+t*exp(-t),R(1) = 1],R(t), singsol=all)

R(t)=(—e"'+1+e ')t

v/ Solution by Mathematica

Time used: 0.094 (sec). Leaf size: 19

-

.
DSolve[{R' [t]==R[t]/t+t*Exp[-t],{R[1]==1}},R[t],t,IncludeSingularSolutions -> True]

N\

R(t) — (—e‘t +1+ —) t
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5.19 problem 4

Internal problem ID [11427]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-

Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.

Exercises page 41
Problem number: 4.
ODE order: 1.

ODE degree: 1.

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

Y +ay=+vt+1

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 60

-

Ldsolve (diff (y(t) ,t)+axy(t)=sqrt(1+t),y(t), singsol=all)

-/

(VT R et (iDL
y(t) = <2e ( o0 - dav=a ) —I—cl) e

v/ Solution by Mathematica
Time used: 0.461 (sec). Leaf size: 49

‘ DSolvel[y' [t]+a*y[t]==Sqrt[1+t],y[t],t,IncludeSingularSolutions -> Truel

[ ae (E+ 1) (3, —a(t + 1))
vz ( Cat+? T >
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5.20 problem 5

Internal problem ID [11428]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 5.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

' —2tx=0

v/ Solution by Maple

Time used: 0.0 (sec). Leaf size: 10

Ldsolve(diff (x(t),t)=2*%t*x(t),x(t), singsol=all) J
z(t) = cre”’

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 18

-

LDSolve [x' [t]==2xt*x[t] ,x[t],t,IncludeSingularSolutions -> Truel

| —

z(t) = cret’
z(t) = 0
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5.21 problem 6

Internal problem ID [11429]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 6.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_linear]

With initial conditions

v/ Solution by Maple
Time used: 0.141 (sec). Leaf size: 23

Ldsolve([diff(x(t),t)+exp(-t)/t*x(t)=t,x(1) = 0],x(t), singsol=all) J

t
z(t) = ( / _zle” Eil(—ﬂ)d_zz) efr(®)
1

v/ Solution by Mathematica

Time used: 0.169 (sec). Leaf size: 31

‘ DSolve [{x' [t]+Exp[-t]/t*x[t]l==t,{x[11==0}},x[t],t,IncludeSingularSolutions ->| True]

t
x(t) S e ExplntegralEi(—t) / eEprntegra,lEi(—K[l])K[l]dK[l]
1

81



5.22 problem 7

Internal problem ID [11430]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

2+ =3t

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

|dsolve(diff (x(t),t$2)+diff (x(t),t)=3*t,x(t), singsol=all)

2

3t
.’L‘(t) = —e_tcl + 7 —3t+ Co

v/ Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 27

kDSolve [x''[t]+x' [t]==3*t,x[t],t,IncludeSingularSolutions -> Truel

3t
z(t) — 5 3t —cret +c
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5.23 problem 8

Internal problem ID [11431]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 8.

ODE order: 1.

ODE degree: 1.

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

' — (t+x)°=0

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

Ldsolve (diff (x(t),t)=(t+x(t))~2,x(t), singsol=all) J

z(t) = —t — tan (—t + ¢1)

v/ Solution by Mathematica
Time used: 0.681 (sec). Leaf size: 14

‘ DSolve[x' [t]==(t+x[t])"2,x[t],t,IncludeSingularSolutions -> True]

z(t) & —t + tan(t + c1)
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5.24 problem 9

Internal problem ID [11432]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 9.

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

7 —ax=">
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 17
Ldsolve (diff (x(t) ,t)=a*x(t)+b,x(t), singsol=all) J

b
z(t) = ~ +e%c;

v/ Solution by Mathematica
Time used: 0.047 (sec). Leaf size: 30

‘ DSolve[x' [t]==a*x[t]+b,x[t],t,IncludeSingularSolutions -> True]

b
z(t) &> —— + cre™
a

2(t) > —g
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5.25 problem 12

Internal problem ID [11433]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-

Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.

Exercises page 41
Problem number: 12.
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

' +pt)z=0

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

-

Ldsolve(diff(x(t),t)+p(t)*x(t)=0,x(t), singsol=all)

~—

o(t) = crel PO

v/ Solution by Mathematica
Time used: 0.05 (sec). Leaf size: 27

e

LDSolve [x' [t]1+p[t]*x[t]==0,x[t],t,IncludeSingularSolutions -> True]

~—

z(t) — c1 exp (/j —p(K[l])dK[1]>

z(t) = 0
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5.26 problem 15(a)

Internal problem ID [11434]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 15(a).

ODE order: 1.

ODE degree: 1.

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

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

e

tdsolve(diff(x(t),t)=2/(3*t)*x(t)+2*t/x(t),x(t), singsol=all)

—

z(t) = \/t3¢; + 682
z(t) = —\/t3c, + 62

v/ Solution by Mathematica
Time used: 5.087 (sec). Leaf size: 47

LDSolve [x' [t]==2/(3*t)*x [t]+2*t/x[t] ,x[t],t,IncludeSingularSolutions -> Truel J

z(t) = —\/6t2 + c1t4/3
z(t) — /612 + ;43

86



5.27 problem 15(b)

Internal problem ID [11435]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 15(b).

ODE order: 1.

ODE degree: 1.

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

g —z(l+ze) =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 20

‘dsolve(diff(x(t),t)=x(t)*(1+x(t)*exp(t)),x(t), singsol=all)

v/ Solution by Mathematica
Time used: 0.323 (sec). Leaf size: 27

LDSolve [x' [t]==x[t]*(1+x[t] *Exp[t]) ,x[t] ,t,IncludeSingularSolutions -> True] J

2¢t

z(t) — .

z(t) = 0
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5.28 problem 15(c)

Internal problem ID [11436]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 15(c).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 75

e

tdsolve(diff(x(t),t)=-1/t*x(t)+1/(t*x(t)‘2),x(t), singsol=all)

—

(t3 + Cl)%
o(t) = A
¢
_ (B+a)? B (B+e)d
z(t) = 2 2

t

_(Brend | ivE(Ere)’
z(t) = 2 2

t
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v/ Solution by Mathematica
Time used: 0.456 (sec). Leaf size: 159

kDSolve [x' [t]==-1/t*x[t]+1/(t*x[t]"2) ,x[t],t,IncludeSingularSolutions -> True]J

‘3/ t3 + 6361
% _—

o) » Y

o VT
t

oy (ORI
t

z(t) = 1

z(t) - —v/-1

z(t) - (-1)**

z(t) — ?

() > — 3_13’53

oty CDVE

t
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5.29 problem 15(d)

Internal problem ID [11437]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 15(d).

ODE order: 1.

ODE degree: 1.

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

2y + 2yt — 9> =0

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

( hY

dsolve(t~2*diff (y(t),t)+2xt*y(t)-y(t)~2=0,y(t), singsol=all)

3t

)=
y() 3Clt3+1

v/ Solution by Mathematica
Time used: 0.246 (sec). Leaf size: 24

-

N
LDSolve [t~2xy' [t]+2xt*y[t]-y[t] "2==0,y[t],t,IncludeSingularSolutions -> Truel J
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5.30 problem 15(e)

Internal problem ID [11438]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 15(e).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_quadrature]

r—ax—br>=0

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 70

Ldsolve (diff (x(t) ,t)=a*x(t)+b*x(t) ~3,x(t), singsol=all) J

_ V(aae 2 —b)a

ciae2at —p

V/(ciae=20t —b)a

ciae2at —p

z(t)

z(t) = —
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v/ Solution by Mathematica
Time used: 2.841 (sec). Leaf size: 118

kDSolve [x' [t]==a*x[t]+b*x[t]~3,x[t],t,IncludeSingularSolutions -> True]

iv/aeatter)
\/_1 + be2a(t+ecr)

; a(t+c1)
o(t) - Y/
\/_]_ + be2a(t+er)

z(t) = 0

wa
z(t) — i
z(t) — %

z(t) —
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5.31 problem 15(f)

Internal problem ID [11439]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 15(f).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_Bernoullil

w —wt — 2w =0

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 43

dsolve (diff (w(t),t)=t*w(t)+t"3*w(t)"3,w(t), singsol=all)

N\ J

_ 1

B Ve te —2+1
1

_\/e—t261 —12+1

w(t)

w(t) =

v/ Solution by Mathematica
Time used: 2.07 (sec). Leaf size: 80

LDSolve [w' [t]==t*w[t]+t"3*w[t] "3,w[t],t,IncludeSingularSolutions -> True] J
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5.32 problem 16-b(i)

Internal problem ID [11440]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 16-b(i).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

22+ 3z'tz? =0

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

‘ dsolve (x(t) "3+3*t*x(t) "2*diff (x(t),t)=0,x(t), singsol=all) J
z(t) =0
(—art?)?
)=~ 17
z(t) ;
L (—at)d iVB(—t?)
z(t) = 2t ot
L (—at?)  iVE(—at?)s
z(t) = T 2t
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v/ Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 23

LDSolve [x[t]~3+3*t*x[t] "2*x' [t]==0,x[t],t,IncludeSingularSolutions -> True] J

z(t) =0

() = ~=

Vit
z(t) = 0
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5.33 problem 16-b(ii)
Internal problem ID [11441]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 16-b(ii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_exact]

% + (z®+In(t)) 2’ = —t°
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v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 415

Ldsolve(t‘3+x(t)/t+(x(t)‘2+1n(t))*diff(x(t),t)=0,x(t), singsol=all)

1
3

(—3154 —12¢; + \/64 In (t)* 4 9t8 + T2t4c, + 144c%>

z(t) = 5
21In (t)

(-—3#4-12c14-\/641n(ty34-9t84-72t4c14—144c§>

W=

1
3

(—3t4 —12¢; + \/64 In (t)* 4 9t8 + 72t4c; + 144c§)

t) =—
(1) ;
In (¢
. ® ;
3 3
(—3154 —12¢; + \/64 In (¢)” + 9¢8 + 72t%c; + 1440%)
\/ 3
—3t4—12c1+1/641n(t)3+9t84+72t4¢; +144c2
Z\/g ( 5 1) + 21n(2) T
(—3t4—1201+\/ 641n(t)3+9t8+72t4c, +144c%) 3
B 2
1
3 3
(—3154 —12¢; + \/64 In (¢)° + 9t8 + 72t%c; + 1440%)
t) =—
0 ,
In (¢
N ® l
3 3
(—3t4 —12¢; + \/ 64 1n (t)° + 9t& + T2t%c; + 144c§)
\/ 3
—3t4—12¢1+4/64 In(t)3+9t84+72t4c; +144c2
Z\/g ( 5 1) + 21n(t) .
(—3t4—12c1+\/64 In(£)3+9t8 4+ 72t4¢, +144c§) 3
+ 2
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v/ Solution by Mathematica
Time used: 2.922 (sec). Leaf size: 307

kDSolve [t=3+x[t]/t+(x[t] "2+Log[t])*x' [t]==0,x[t],t,IncludeSingularSolutions ->J True]

—4log(t) + (—3t4 - \/64 log®(t) + 9 (t4 — 4¢;) 2 + 1201) 2/3

2{’/ —3t4 + \/ 641log?(t) + 9 (t* — 4c1) 2 + 12¢

i(vV3+1) (—3t4 + \/64 log®(t) + 9 (t4 — 4c;) 2 + 1201) 23 + (4 + 4iv/3) log(t)

4§‘/—3t4 + \/64 log®(t) + 9 (#4 — 4¢;) 2 + 12¢;

(-1 -iv3) (—3t4 + \/ 641log®(t) + 9 (t* — 4c;) 2 + 1201) 2/3 + (4 — 4iv/3) log(2)

4€/—3t4 + \/64log3(t) +9(t* —4c1)?2 4+ 12¢4
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5.34 problem 16-b(iii)
Internal problem ID [11442]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 16-b(iii).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [NONE]

, . sin(z) — zsin (t) _
tcos (z) + cos (t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 15

s

Ldsolve(diff(x(t),t)=— (sin(x(t))-x(t)*sin(t))/ (t*cos(x(t))+cos(t)) ,x(t), siné%ol=all)

z(t) cos (t) + tsin (z(t)) + ¢ =0

v/ Solution by Mathematica
Time used: 0.27 (sec). Leaf size: 17

LDSolve [x'[t]==- (Sin[x[t]]-x[t]*Sin[t])/(t*Cos[x[t]]+Cos[t]),x[t],t,IncludeSingularSolutions

Solve[t sin(z(t)) + z(t) cos(t) = c1, x(t)]
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5.35 problem 16-b(iv)

Internal problem ID [11443]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 16-b(iv).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

z+ 32tz =0

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

‘ dsolve (x(t)+3*t*x(t) "2xdiff (x(t),t)=0,x(t), singsol=all) J
z(t) =0
—61
2(t) = _\/ 61n (t) + 9c;
—61In (2
o(t) = \/ 61n (t) + 9¢;

3
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v/ Solution by Mathematica
Time used: 0.113 (sec). Leaf size: 51

kDSolve [x[t]+3*t*x[t] "2*x' [t]==0,x[t],t,IncludeSingularSolutions -> True]

z(t) = 0

z(t) — —\/—2IO§(t) + 2¢;
z(t) — \/—ﬂng(t) + 2¢;
z(t) = 0
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5.36 problem 16-b(v)

Internal problem ID [11444]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.
Exercises page 41

Problem number: 16-b(v).

ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

22—t =0

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

Ldsolve (x(t)"2-t"2xdiff (x(t) ,t)=0,x(t), singsol=all) J
t
t) =
CL'( ) Clt + 1

v/ Solution by Mathematica
Time used: 0.192 (sec). Leaf size: 21

LDSolve [x[t]~2-t~2*x' [t]==0,x[t],t,IncludeSingularSolutions -> True] J

102



5.37 problem 16-b(vi)

Internal problem ID [11445]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-

Verlag, NY. 2015.

Section: Chapter 1, First order differential equations. Section 1.4.1. Integrating factors.

Exercises page 41

Problem number: 16-b(vi).
ODE order: 1.

ODE degree: 1.

CAS Maple gives this as type [_separable]

tcot (z) ' = —2

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 10

-

Ldsolve(t*cot (x(t))*diff (x(t),t)=-2,x(t), singsol=all)

~—

x(t) = arcsin (;—;)

v/ Solution by Mathematica
Time used: 0.122 (sec). Leaf size: 14

LDSolve [t*Cot [x[t]]*x' [t]==-2,x[t],t,IncludeSingularSolutions -> True]

e
z(t) — arcsin (t_2>
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6 Chapter 2, Second order linear equations.
Section 2.2.2 Real eigenvalues. Exercises page 90

6.1 problem 1(a) . . . . . . . ... 105
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6.3 problem 1(c) . . . .. . . ... 107
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6.8 problem 3(d) . .. .. ... ... 112
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6.1 problem 1(a)
Internal problem ID [11446]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.2.2 Real eigenvalues. Exercises
page 90

Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

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

2 —4x' +4x =0

With initial conditions

[#(0) = 1,2'(0) = 0]

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 14

e

Ldsolve([diff (x(t),t$2)-4*diff (x(t),t)+4*x(t)=0,x(0) = 1, D(x)(0) = 0],x(t), s}ingsol=all)

z(t) = e* (=2t + 1)
v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 16

DSolve[{x'' [t]-4#*x' [t]+4*x[t]==0,{x[0]==1,x'[0]==0}},x[t],t, IncludeSingularSo#.utions -> True

N

z(t) — (1 — 2t)
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6.2 problem 1(b)

Internal problem ID [11447]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.2.2 Real eigenvalues. Exercises
page 90

Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

-2 =0

With initial conditions

[#(0) = 1,2'(0) = 0]

v Solution by Maple

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

e

Ldsolve([diff(x(t),t$2)-2*diff(x(t),t)=0,x(0) =1, D(x)(0) = 0],x(t), singsol%all)

z(t) =1
v/ Solution by Mathematica
Time used: 0.017 (sec). Leaf size: 6

LDSolve [{x''[t]-2*x' [t]==0,{x[0]==1,x"'[0]==03}},x[t],t, IncludeSingularSolutionsJ -> True]

z(t) > 1
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6.3 problem 1(c)
Internal problem ID [11448]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.2.2 Real eigenvalues. Exercises
page 90

Problem number: 1(c).

ODE order: 2.

ODE degree: 1.

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

With initial conditions

[z(0) = 1,2'(0) = 0]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 12

-

Ldsolve([l/Z*diff (x(t) ,t$2)+diff (x(t) ,t)+1/2*x(t)=0,x(0) = 1, D(x)(0) = 0] ,x(t} , singsol=all)

z(t) =ef(t+1)
v Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 14

LDSolve [{1/2*x' ' [t]+x' [t]+1/2%x[t]==0,{x[0]==1,x' [0]==0}},x[t],t, IncludeSingul%arSolutions ->

z(t) — e 't +1)
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6.4 problem 1(d)
Internal problem ID [11449]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.2.2 Real eigenvalues. Exercises
page 90

Problem number: 1(d).

ODE order: 2.

ODE degree: 1.

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

2 +4x' +3z=0

With initial conditions

[#(0) = 1,2'(0) = 0]

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

e

Ldsolve([diff (x(t),t$2) +4*diff (x(t) ,t)+3*x(t)=0,x(0) = 1, D(x)(0) = 0],x(t), s}ingsol=all)

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

‘ DSolve[{x'' [t]+4*x' [t]+3*x[t]==0,{x[0]==1,x'[0]==0}},x[t],t, IncludeSingularSo#.utions -> True

z(t) — %e“% (3e* — 1)
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6.5 problem 3(a)

Internal problem ID [11450]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.2.2 Real eigenvalues. Exercises
page 90

Problem number: 3(a).

ODE order: 2.

ODE degree: 1.

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

2 —4x' +4x =0

With initial conditions

[z(0) = —1,2'(0) = 2]

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

e B

Ldsolve([diff(x(t),t$2)—4*diff(x(t),t)+4*x(t)=0,x(0) = -1, D(x)(0) = 21,x(t), f,ingsol=a11)

z(t) = e*(—1 + 4t)
v/ Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 16

DSolve[{x'' [t]-4#*x'[t]+4*x[t]==0,{x[0]==-1,x'[0]==2}3},x[t],t, IncludeSingularS{olutions -> Tru

N

z(t) — e (4t — 1)
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6.6 problem 3(b)
Internal problem ID [11451]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.2.2 Real eigenvalues. Exercises
page 90

Problem number: 3(b).

ODE order: 2.

ODE degree: 1.

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

-2 =0

With initial conditions

[z(0) = —1,2'(0) = 2]

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

e

Ldsolve([diff(x(t),t$2)—2*diff(x(t),t)=0,x(0) = -1, D(x)(0) = 2],x(t), singsol}all)

o(t) = -2 +e*
v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 12

DSolve[{x'' [t]-2*x'[t]==0,{x[0]==-1,x"'[0]==2}},x[t],t, IncludeSingularSolution# -> True]

N

z(t) — e* — 2
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6.7 problem 3(c)
Internal problem ID [11452]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.2.2 Real eigenvalues. Exercises
page 90

Problem number: 3(c).

ODE order: 2.

ODE degree: 1.

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

With initial conditions

[z(0) = —1,2'(0) = 2

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

-

Ldsolve([l/Z*diff (x(t) ,t$2)+diff (x(t),t)+1/2*x(t)=0,x(0) = -1, D(x)(0) = 2] ,x(}_) , singsol=all

z(t)=ef(t—1)
v Solution by Mathematica
Time used: 0.022 (sec). Leaf size: 14

LDSolve [{1/2*x' ' [t]+x' [t]+1/2*%x[t]==0,{x[0]==-1,x' [0]==2}},x[t],t, IncludeSingujlarSolut ions ->

z(t) — e 't —1)
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6.8 problem 3(d)

Internal problem ID [11453]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.2.2 Real eigenvalues. Exercises
page 90

Problem number: 3(d).

ODE order: 2.

ODE degree: 1.

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

2 +4x' +3z=0

With initial conditions

[z(0) = —1,2'(0) = 2]

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

e B

Ldsolve([diff(x(t),t$2)+4*diff(x(t),t)+3*x(t)=0,x(0) = -1, D(x)(0) = 21,x(t), f,ingsol=a11)

v Solution by Mathematica

Time used: 0.022 (sec). Leaf size: 21

‘ DSolve[{x'' [t]+4*x' [t]+3*x[t]==0,{x[0]==-1,x'[0]==2}]},x[t],t, IncludeSingularS{olutions -> Tru
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Chapter 2, Second order linear equations.
Section 2.2.3 Complex eigenvalues. Exercises
page 94

problem 1(a) . . . . .. ...
problem 1(b) . . . . ...
problem 1(c) . . . . . ..
problem 1(d) . . . . . . . . .
problem 1(e) . . . . . . . e
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7.1 problem 1(a)

Internal problem ID [11454]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.2.3 Complex eigenvalues. Ex-
ercises page 94

Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

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

2+ +4x=0

With initial conditions

[#(0) = 1,2'(0) = 0]

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 31

[dsolve([diff (x(t),t$2)+diff (x(t),t)+4*x(£)=0,x(0) = 1, D(x)(0) = 0],x(t), sinj#sol=all)

v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 47

LDSolve [{x''[t]+x' [t]+4*x[t]==0,{x[0]==1,x"'[0]==0}},x[t],t, IncludeSingularSoluj:ions -> True]

z(t) = 1—15e_t/2 (x/ﬁsin <\/_t> + 15co (@))
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7.2 problem 1(b)

Internal problem ID [11455]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.2.3 Complex eigenvalues. Ex-
ercises page 94

Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

2 —4x' +6x=0

With initial conditions

[#(0) = 1,2'(0) = 0]

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 29

e

Ldsolve([diff (x(t),t$2)-4*diff (x(t),t)+6*x(t)=0,x(0) = 1, D(x)(0) = 0],x(t), s}ingsol=all)

z(t) = —e2t(\/§ sin <\/§t) — cos (\/§t>>

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 35

e B

LDSolve [{x''[t]-4*x' [t]+6*x[t]==0,{x[0]==1,x'[0]==0}},x[t],t, IncludeSingularSojlutions -> True

x(t) — e* (cos (\/§t> —V/2sin (ﬁt))

115



7.3 problem 1(c)

Internal problem ID [11456]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.2.3 Complex eigenvalues. Ex-
ercises page 94

Problem number: 1(c).

ODE order: 2.

ODE degree: 1.

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

2" +9x =0

With initial conditions

[#(0) = 1,2'(0) = 0]

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 8

e

Ldsolve([diff(x(t),t$2)+9*x(t)=0,x(0) =1, D(x)(0) = 0],x(t), singsol=all)

~—

z(t) = cos (3t)

v/ Solution by Mathematica
Time used: 0.024 (sec). Leaf size: 9

LDSolve [{x''[t]+9*x[t]==0,{x[0]==1,x"' [0]==0}},x[t],t,IncludeSingularSolutions j—> True]

z(t) — cos(3t)
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7.4 problem 1(d)

Internal problem ID [11457]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.2.3 Complex eigenvalues. Ex-
ercises page 94

Problem number: 1(d).

ODE order: 2.

ODE degree: 1.

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

2 —12z =0

With initial conditions

[#(0) = 1,2'(0) = 0]

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 23

e

Ldsolve([diff(x(t),t$2)—12*x(t)=0,x(0) =1, D(x)(0) = 0],x(t), singsol=all) \J

v/ Solution by Mathematica

Time used: 0.028 (sec). Leaf size: 31

DSolve [{x''[t]-12*x[t]==0,{x[0]==1,x'[0]==0}},x[t],t,IncludeSingularSolutions| -> True]

N

1
z(t) = 56_2\/§t <e4‘/§t + 1)
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7.5 problem 1(e)

Internal problem ID [11458]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.2.3 Complex eigenvalues. Ex-
ercises page 94

Problem number: 1(e).

ODE order: 2.

ODE degree: 1.

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

22" +32'+3x =0

With initial conditions

[#(0) = 1,2'(0) = 0]

v Solution by Maple
Time used: 0.032 (sec). Leaf size: 31

e B

Ldsolve([2*diff(x(t),t$2)+3*diff(x(t),t)+3*x(t)=0,x(0) =1, D(x)(0) = 0],x(t) J singsol=all)

v/ Solution by Mathematica

Time used: 0.039 (sec). Leaf size: 42

LDSolve [{x''[t]+3*x"' [t]+3*x[t]==0,{x[0]==1,x'[0]==0}},x[t],t, IncludeSingularSoJLutions -> True

z(t) — e73/2 (\/§Sin (@) + cos <g>)
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7.6 problem 1(f)

Internal problem ID [11459]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.2.3 Complex eigenvalues. Ex-
ercises page 94

Problem number: 1(f).

ODE order: 2.

ODE degree: 1.

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

With initial conditions

[z(0) = 1,2'(0) = 0]

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

-

Ldsolve([l/Z*diff(x(t),t$2)+5/6*diff(x(t),t)+2/9*x(t)=0,x(0) =1, D(x)(0) = O]}x(t), singsol=

e 3 4 4”5
3 3

v/ Solution by Mathematica
Time used: 0.023 (sec). Leaf size: 23

[DSolve [{1/2*x' ' [t]+5/6*x' [t]1+2/9*x[t]==0,{x[0]==1,x'[0]==0}},x[t],t, IncludeSijﬁgularSolutions

z(t) — %e"4t/3 (4" — 1)
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8 Chapter 2, Second order linear equations.

Section 2.2.4. Applications. Exercises page 99

81 problem 1 . . . . . . ..
8.2 problem 2 . . . ..
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8.1 problem 1

Internal problem ID [11460]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.2.4. Applications. Exercises
page 99

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

2+ +zx=0

With initial conditions

[#(0) = 1,2'(0) = 1]

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

e

Ldsolve( [diff (x(t),t$2)+diff (x(t),t)+x(t)=0,x(0) = 1, D(x)(0) = 1],x(v), sings\ 1=all)

o(t) =e 2 (\/§ sin <@> + cos (@))

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

DSolve[{x''[t]+x' [t]+x[t]==0,{x[0]==1,x"'[0]==1}},x[t],t, IncludeSingularSoluti{ons -> True]

z(t) — 72 (\/gsin (@) + cos (@))
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8.2 problem 2

Internal problem ID [11461]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.2.4. Applications. Exercises
page 99

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

/

" z
— =0
T +8+x

With initial conditions

[£(0) = 2,2'(0) = 0]

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 31

-

Ldsolve([diff(x(t),t$2)+125/1000*diff(x(t),t)+x(t)=0,x(0) =2, Dx)(0) = O],x(}_), singsol=all

2e71s (/255 sin (Y25t ) + 255 cos (Y25 )

2(t) = 255

v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 47

‘ DSolve[{x''[t]+125/1000*x' [t]+x[t]==0,{x[0]==2,x"' [0]==0}},x[t],t, IncludeSingu#.arSolut ions ->

/255t
)+255cos< 16 ))

— 2
z(t) — SEE® V255 sin T
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9.1 problem 1(a)

Internal problem ID [11462]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.1 Nonhomogeneous Equations:
Undetermined Coefficients. Exercises page 110

Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

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

2+ +x=3t2-1

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

Ldsolve(diff(x(t) ,t$2) +diff (x(t) ,t)+x(t)=3*t"3-1,x(t), singsol=all) J

z(t) = e~ % sin <@> cy + e”2 cos (g) c1 + 3t3 — 9t? + 17

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 59

LDSolve [x''[t]+x' [t]+x[t]==3%t"3-1,x[t],t,IncludeSingularSolutions -> True] J

t t
z(t) = 3t — 92 + cpe % cos (g) + cie™%sin <g> +17
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9.2 problem 1(b)

Internal problem ID [11463]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.1 Nonhomogeneous Equations:
Undetermined Coefficients. Exercises page 110

Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

2"+ 2’ + x = 3cos (t) — 2sin (t)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 39

( N

Ldsolve (diff (x(t),t$2)+diff (x(t),t)+x(t)=3*cos(t)-2*sin(t) ,x(t), singsol=all) J

¢ 3t ¢ 3t
z(t) = e 2 sin (\/_T) co + € 2 cos <\/_T> ¢1 + 3sin (¢) + 2 cos (¢)

v/ Solution by Mathematica
Time used: 0.044 (sec). Leaf size: 56

LDSolve [x''[t]+x' [t]+x[t]==3*Cos[t]-2*Sin[t] ,x[t],t,IncludeSingularSolutions -f True]

t t
z(t) — 3sin(t) + 2 cos(t) + ce /2 cos (g) +cie?sin <§>
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9.3 problem 1(c)

Internal problem ID [11464]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.1 Nonhomogeneous Equations:
Undetermined Coefficients. Exercises page 110

Problem number: 1(c).

ODE order: 2.

ODE degree: 1.

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

2+ +r=12

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 32

‘dsolve(diff(x(t),t$2)+diff(x(t),t)+x(t)=12,x(t), singsol=all)

¢ t ¢ t
z(t) = ez sin (\/_T?)) c2 +€72 cos <\/_T3> ¢+ 12

v/ Solution by Mathematica

Time used: 0.03 (sec). Leaf size: 49

LDSolve [x''[t]+x' [t]+x[t]==12,x[t],t,IncludeSingularSolutions -> True] J

3t 3t
z(t) — coe™% cos <\/_T> + et sin (\/_T> +12
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9.4 problem 1(d)

Internal problem ID [11465]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.1 Nonhomogeneous Equations:
Undetermined Coefficients. Exercises page 110

Problem number: 1(d).

ODE order: 2.

ODE degree: 1.

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

2+ +x =t

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

‘ dsolve (diff (x(t),t$2)+diff (x(t),t)+x(t)=t"2*exp(3*t) ,x(t), singsol=all) J

‘ ¢ ‘ ¢ 169t — 182t + 72) *
z(t) = e” 2 sin (\/_T3> c2 + €72 cos <\/_—3> ¢+ (169 2f97+ 72)e

v/ Solution by Mathematica
Time used: 0.032 (sec). Leaf size: 62

e

LDSolve [x'' [t]+x' [t]+x[t]==t"2%exp(3*t) ,x[t],t,IncludeSingularSolutions -> Tru‘ ]

z(t) — e 2 (3 exp e'/? (t> — 3>+ 6) + ca cos (@) + ¢; sin (@))
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9.5 problem 1(e)

Internal problem ID [11466]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.1 Nonhomogeneous Equations:
Undetermined Coefficients. Exercises page 110

Problem number: 1(e).

ODE order: 2.

ODE degree: 1.

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

"+ x' + x = 5sin (7t)

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 43

-

Ldsolve(diff (x(t),t$2)+diff (x(t),t)+x(t)=5*sin(7*t) ,x(t), singsol=all)

~—

z(t) = e 7 sin @ o+ €73 Cos @ o 240sin (7t) ~ 35cos (71)
- 2 )" 2 | 2353 2353

v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 65

LDSolve [x''[t]+x' [t]+x[t]==5*Sin[7*t] ,x[t],t,IncludeSingularSolutions -> True]J

z(t) — _ 518 Sln(?;):)’;);?ms(?t)) + coe™t? cos <g> + cre”/?sin (@)
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9.6 problem 1(f)

Internal problem ID [11467]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.1 Nonhomogeneous Equations:
Undetermined Coefficients. Exercises page 110

Problem number: 1(f).

ODE order: 2.

ODE degree: 1.

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

" + ' +x = e* cos (t) + 2

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 52

[dsolve (Qiff (x(t) ,t$2)+diff (x(t) ,t)+x(t)=exp(2*t) *cos(t)+t~2,x(t), singsol=a11}

¢ 3t ¢ 3t 6 t) + 5sin (t)) e*
a:(t) — e 2sin <\/_T> cy + e 2 cos (%) c1 + ( COS( )+61 sm( ))e +t2—2

v Solution by Mathematica
Time used: 2.836 (sec). Leaf size: 76

‘ DSolve[x'' [t]+x' [t]+x[t]==Exp[2*t]*Cos[t]+t~2,x[t],t, IncludeSingularSolutions‘ -> True]

t t
z(t) — % — 2t + 6316% sin(t) + 6%6% cos(t) + ce % cos (@) + cie7 % sin (g)
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9.7 problem 1(g)

Internal problem ID [11468]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.1 Nonhomogeneous Equations:
Undetermined Coefficients. Exercises page 110

Problem number: 1(g).

ODE order: 2.

ODE degree: 1.

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

" +2 +x =te 'sin(mt)

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 108

Ldsolve (Qiff (x(t),t$2)+diff (x(t) ,t)+x(t)=t*exp(-t)*sin(Pi*t) ,x(t), singsol=a11})

t t
z(t) = e sin (X/_T?’) cs + €72 cos (\/_73) 1

e ((m%t + (=2t +3) ' + (2t — 1) m* — 1 —t)sin (nt) — ((t = 2) 7" + (=t +4) 7° + t) cos (nt) T)
(mt — w2 +1)°

v/ Solution by Mathematica
Time used: 0.155 (sec). Leaf size: 123

-

.
DSolve[x''[t]+x' [t]+x[t]==t*Exp[-t]*Sin[Pi*t],x[t],t,IncludeSingularSolutions| -> Truel

N J

z(t)
Lt <(7r2(1 —2t) — w8 + t + w4(2t — 3) + 1) sin(nt) + w(—72(t — 4) + 7*(t — 2) + t) cos(nt)
(1-m2+ 71'4)2

+ c9et/? cos (@) + c1e/? sin (g) )
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9.8 problem 1(h)

Internal problem ID [11469]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.1 Nonhomogeneous Equations:
Undetermined Coefficients. Exercises page 110

Problem number: 1(h).

ODE order: 2.

ODE degree: 1.

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

2"+ 2’ +z = (t + 2)sin (nt)

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 106

‘dsolve(diff(x(t),t$2)+diff(x(t),t)+x(t)=(t+2)*sin(Pi*t),x(t), singsol=all)

¢ t ¢ t
z(t) = e" 2 sin (x/_T?’) c2 +e7 2 cos (fTS) 1

(=t—=2)m8 + (2t +7)m* + (=2t —5) w2+t + 1) sin (nt) — cos (wt) w((t +4) 7* + (=t — 6) w2 + ¢ +
(m4 — 72 + 1)

+

v Solution by Mathematica
Time used: 0.102 (sec). Leaf size: 122

e ™

LDSolve [x'' [t]+x' [t]+x[t]==(t+2)*Sin[Pi*t] ,x[t],t,IncludeSingularSolutions -> jl'rue]

z(t)
. (t —m0(t+2) — m2(2t +5) + (2t + 7) + 1) sin(nt) — w(t + 74(t + 4) — 72(t + 6) + 2) cos(nt)

(1—m2+ 7r4)2

+ coe~ % cos <g> + e t?sin (g)
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9.9 problem 1(i)

Internal problem ID [11470]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.1 Nonhomogeneous Equations:
Undetermined Coefficients. Exercises page 110

Problem number: 1(i).

ODE order: 2.

ODE degree: 1.

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

2+ +r=4t+5e"

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 41

‘ dsolve (diff (x(t),t$2)+diff (x(t),t)+x(t)=4*t+5xexp(-t),x(t), singsol=all) ‘

¢ t ¢ t
z(t) = e” 2 sin (\/_T3> c2 +€72 cos <\/_T3> c1+4t—4+5e"

v/ Solution by Mathematica

Time used: 4.02 (sec). Leaf size: 59

e

LDSolve [x'' [t]+x' [t]+x[t]==4%t+5xExp[-t] ,x[t] ,t,IncludeSingularSolutions -> Trﬁ.\e]

z(t) = 4t + 5e~t + cet/? cos (@) + cie”%sin (g) —4
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9.10 problem 1(j)

Internal problem ID [11471]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.1 Nonhomogeneous Equations:
Undetermined Coefficients. Exercises page 110

Problem number: 1(j).

ODE order: 2.

ODE degree: 1.

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

"+ ' + z = 5sin (2t) + €

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 50

[dsolve (Qiff (x(t) ,t$2)+diff (x(t) ,t)+x(t)=5*sin(2*t)+t*exp(t) ,x(t), singsol=a11}

_e . [V/3t _t V3t 10cos(2t) 15sin(2t) €f(t—1)
z(t)=e 2SIH<T co + €72 cos 5 c — 13 — 13 + 3

v/ Solution by Mathematica
Time used: 5.753 (sec). Leaf size: 83

‘ DSolve[x'' [t]+x' [t]+x[t]==5*Sin[2*t]+t*Exp[t],x[t],t,IncludeSingularSolutions| -> True]

z(t) — 1 (—13et + 13¢’t + 30 sin?(t) — 30 cos®(t) — 90sin(t) cos(t)

39
+ 39c2e % cos (@) + 39¢,e7?sin (g) >
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9.11 problem 1(k)

Internal problem ID [11472]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.1 Nonhomogeneous Equations:
Undetermined Coefficients. Exercises page 110

Problem number: 1(k).

ODE order: 2.

ODE degree: 1.

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

o' +1 +z=1t"+1—4cos(t)t

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 52

-

Ldsolve (diff (x(t),t$2)+diff (x(t),t)+x(t)=t"3+1-4xt*cos(t) ,x(t), singsol=all) J

3t ¢ 3t
z(t) =e 2 sin (%) c2+e72 cos <\/_T> c1+ (—4t+8)sin (t) +1* — 3t —4cos (t) +7

v Solution by Mathematica
Time used: 4.528 (sec). Leaf size: 70

‘ DSolve[x'' [t]+x' [t]1+x[t]==t"3+1-4*t*Cos[t],x[t],t,IncludeSingularSolutions —>‘ True]

t
z(t) — 2 — 3t2 — 4t sin(t) + 8 sin(t) — 4 cos(t) + coe /% cos (@) +cie?sin ( 5

%)

+7
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9.12 problem 1(L)

Internal problem ID [11473]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.1 Nonhomogeneous Equations:
Undetermined Coefficients. Exercises page 110

Problem number: 1(L).

ODE order: 2.

ODE degree: 1.

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

"+’ +x=—6+2e*sin(t)

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

[dsolve(diff(x(t),t$2)+diff(x(t),t)+x(t)=—6+2*exp(2*t)*sin(t),x(t), singsol=a¥})

¢ 3t ¢ 3t 2(=5 ) + 6sin (£)) e2t
x(t) = e 2 sin (%) C2 + € 2 cos <\/_T> cp—6+ ( COS()(;: sin (£)) e

v Solution by Mathematica
Time used: 1.794 (sec). Leaf size: 71

‘ DSolve[x'' [t]+x' [t]+x[t]==-6+2*Exp[2*t]*Sin[t],x[t],t, IncludeSingularSolution# -> True]

12 1 t t
z(t) — ae% sin(t) — 6—26% cos(t) + ce % cos (@) + cie”t/?sin (g) —6
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9.13 problem 2(a)

Internal problem ID [11474]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.1 Nonhomogeneous Equations:
Undetermined Coefficients. Exercises page 110

Problem number: 2(a).

ODE order: 2.

ODE degree: 1.

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

' + Tz =te*

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

‘ dsolve(diff (x(t),t$2)+7*x(t)=t*exp(3*t) ,x(t), singsol=all) J

z(t) = sin (ﬁt) cp + cos (ﬁt) o1+ (&ITZ)G&

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 42

LDSolve [x'' [t]+7*x[t]==t*Exp[3*t] ,x[t],t,IncludeSingularSolutions -> True] J

z(t) = ée?’t(St —3) + ¢ cos (ﬁt) + ¢y sin (ﬁt)
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9.14 problem 2(b)

Internal problem ID [11475]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.1 Nonhomogeneous Equations:
Undetermined Coefficients. Exercises page 110

Problem number: 2(b).

ODE order: 2.

ODE degree: 1.

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

C(J”—]J’=6+e2t

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

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

2t
z(t) = ce’ + e7 — 6t +co

v Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 26

LDSolve [x''[t]-x'[t]==6+Exp[2*t] ,x[t],t,IncludeSingularSolutions -> True] J

o2t
z(t) - —6t + 53 +cret + ¢
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9.15 problem 2(c)

Internal problem ID [11476]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.1 Nonhomogeneous Equations:
Undetermined Coefficients. Exercises page 110

Problem number: 2(c).

ODE order: 2.

ODE degree: 1.

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

" 4z =t
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 17
|dsolve(diff (x(t),t$2)+x(t)=t"2,x(t), singsol=all) J

z(t) =sin (t) ca + c1 cos (t) + 2 — 2
v/ Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 20

e

kDSolve [x'' [t]+x[t]==t"2,x[t],t,IncludeSingularSolutions -> True]

~—

x(t) — t* + c; cos(t) + ¢y sin(t) — 2
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9.16 problem 2(d)

Internal problem ID [11477]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.1 Nonhomogeneous Equations:
Undetermined Coefficients. Exercises page 110

Problem number: 2(d).

ODE order: 2.

ODE degree: 1.

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

2’ — 3z — 4z = 2t*

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

Ldsolve(diff (x(t),t$2) -3*diff (x(t),t)-4*x(t)=2%t"2,x(t), singsol=all) J
z(t) = cpe™ + e*ic —ﬁﬂ-%—g
-7 2416

v Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 37

LDSolve [x'' [t]-3*x' [t]-4*x[t]==2%t"2,x[t],t,IncludeSingularSolutions -> True] J

3t 13
z(t) — -5+t cre”t + cpett — T
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9.17 problem 2(e)

Internal problem ID [11478]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.1 Nonhomogeneous Equations:
Undetermined Coefficients. Exercises page 110

Problem number: 2(e).

ODE order: 2.

ODE degree: 1.

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

2" +x=9e?

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

‘dsolve(diff(x(t),t$2)+x(t)=9*exp(—t),x(t), singsol=all)

9et

2

z(t) = sin (t) ¢ + ¢1 cos (t) +

v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 25

e

kDSolve [x'' [t]+x[t]==9*%Exp[-t] ,x[t],t,IncludeSingularSolutions -> True]

~—

2(t) = 2

+ ¢1 cos(t) + cosin(t)
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9.18 problem 2(g)

Internal problem ID [11479]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-

Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.1 Nonhomogeneous Equations:

Undetermined Coefficients. Exercises page 110
Problem number: 2(g).

ODE order: 2.

ODE degree: 1.

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

z" — 4z = cos (2t)

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

Ldsolve(diff(x(t),t$2)—4*x(t)=cos(2*t),x(t), singsol=all)

~—

cos (2t)
8

z(t) = cpe™? + cre® —

v/ Solution by Mathematica
Time used: 0.115 (sec). Leaf size: 30

N\

DSolve[x'' [t]-4*x[t]==Cos[2*t],x[t],t,IncludeSingularSolutions -> Truel

1
z(t) = -3 cos(2t) + c1e* + coe™*
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9.19 problem 2(h)

Internal problem ID [11480]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.1 Nonhomogeneous Equations:
Undetermined Coefficients. Exercises page 110

Problem number: 2(h).

ODE order: 2.

ODE degree: 1.

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

2"+ x' 4+ 2z = tsin (2t)

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 51

-

Ldsolve(diff(x(t),t$2)+diff(x(t),t)+2*x(t)=t*sin(2*t),x(t), singsol=all)

~—

z(t) = e 7 sin <@> oy + &3 cos (@) o+ (—2t — 18)cos (2t) sin (2t)4(t —2)

v/ Solution by Mathematica
Time used: 0.062 (sec). Leaf size: 72

LDSolve [x''[t]+x' [t]+2*x[t]==t*Sin[2*t] ,x[t],t,IncludeSingularSolutions -> Truel]

1 1 t
z(t) = —=(t — 2)sin(2t) — §(2t +1) cos(2t) 4 coe ™% cos (@) + cie7 % sin (

VTt
; v

2
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9.20 problem 3

Internal problem ID [11481]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.1 Nonhomogeneous Equations:
Undetermined Coefficients. Exercises page 110

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

z" — bx' + z = sin (2t)

With initial conditions

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

v/ Solution by Maple
Time used: 0.172 (sec). Leaf size: 135

|dsolve([diff (x(t),t$2)-bxdiff (x(t),t)+x(t)=sin(2#t),x(0) = 0, D(x)(0) = 0],x(t), singsol=all

z(t)
(—b+\/m>t (b+\/m)t

(—VB =402 — 08— 6V —d+4db)e= 7 + (VP-4 — B +6VF —d+4b)e T +2
46" — 702 — 36

v/ Solution by Mathematica
Time used: 0.873 (sec). Leaf size: 122

LDSolve [{x''[t]-b*x' [t]+x[t]==Sin[2%t] ,{x[0]==0,x'[0]==0}},x[t],t, IncludeSingujLarSolut ions ->

e (VBT (42 (V7 ie 1) = (VP i1 ) eV i)
Vb2—4

+ 2bcos(2t) — 3 sin(2t)
z(t) —

462 +9

143



9.21 problem 4

Internal problem ID [11482]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.1 Nonhomogeneous Equations:
Undetermined Coefficients. Exercises page 110

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

" —3x' — 40z =27t

With initial conditions

[#(0) = 0,2'(0) = 1]

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

Ia N

Ldsolve([diff(x(t),t$2)—3*diff(x(t),t)—40*x(t)=2*exp(—t),x(O) = 0, D(x)(0) = 1}1,x(t), singsol

(—22e!3t + 136 + 9) e~

=) =~ 234

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 30

‘ DSolve [{x'' [t]-3*x' [t]-40*x[t]==2*Exp[-t],{x[0]==0,x"'[0]==1}},x[t],t, IncludeS#ngularSolution

z(t) = —13e* + 22¢'3 — 9)

L st
531
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9.22 problem 5

Internal problem ID [11483]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.1 Nonhomogeneous Equations:
Undetermined Coefficients. Exercises page 110

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

-2 =4

With initial conditions

[#(0) = 1,2'(0) = 0]

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

e

Ldsolve([diff(x(t),t$2)-2*diff(x(t),t)=4,x(0) =1, D(x)(0) = 0],x(t), singsol%all)

x(t) = e* — 2t

v/ Solution by Mathematica

Time used: 0.021 (sec). Leaf size: 14

DSolve [{x'' [t]-2*x'[t]==4,{x[0]==1,x'[0]==0}},x[t],t,IncludeSingularSolutions| -> True]

N J

z(t) = e* — 2t
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9.23 problem 6
Internal problem ID [11484]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.1 Nonhomogeneous Equations:
Undetermined Coefficients. Exercises page 110

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

2" + 2x = cos (\/Et)

With initial conditions

[z(0) = 0,2'(0) = 1]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 18

dsolve ([diff (x(t),t$2)+2*x(t)=cos(sqrt(2)*t),x(0) = 0, D(x)(0) = 1],x(t), sinksol=a11)

N

o(t) = sin (v/2 t)4\/§ (t+2)

v Solution by Mathematica
Time used: 0.264 (sec). Leaf size: 25

LDSolve [{x'' [t]1+2*x[t]==Cos [Sqrt [2]*t],{x[0]==0,x' [0]==1}},x[t],t, IncludeSingujlarSolut ions ->

(t +2)sin (v/2¢)

z(t) — Wi
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10 Chapter 2, Second order linear equations.
Section 2.3.2 Resonance Exercises page 114

10.1 problem 6 . . . . . . .. 148
10.2 problem 7(a) . . . . . ... 149

10.3 problem 7(c)

147



10.1 problem 6

Internal problem ID [11485]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.2 Resonance Exercises page
114

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

/

" + % + 4z = cos (2t)

With initial conditions

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

v/ Solution by Maple
Time used: 0.046 (sec). Leaf size: 27

[dsolve([diff (x(t),t$2)+1/100*diff (x(t) ,t)+4*x(t)=cos(2*t) ,x(0) = 0, D(x)(0) =} 0],x(t), sings

20000 e~ sia/159999 sin (159990t )
—_— . 2
i 159999 +50sin (2t)

X Solution by Mathematica

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

e

LDSolve [{x''[t]+1/100**x' [t]+4*x[t]==Cos [2*t] ,{x[0]==0,x"' [0]==0}},x[t],t, Inclu\ﬁieSingularSolut

Not solved
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10.2 problem 7(a)

Internal problem ID [11486]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.2 Resonance Exercises page
114

Problem number: 7(a).

ODE order: 2.

ODE degree: 1.

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

7" + w’z = cos (Bt)

With initial conditions

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

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 27

Ldsolve([diff(x(t),t$2)+w"2*x(t)=cos(beta*t),x(O) =0, D(x)(0) = 0],x(%), singjsol=a11)

__ cos (tw) — cos (Bt)
z(t) = B 02

v Solution by Mathematica
Time used: 0.367 (sec). Leaf size: 28

[DSolve [{x''[t]+w"2*x[t]==Cos[\ [Betal *t] ,{x[0]==0,x' [0]==0}},x[t],t, IncludeSin\ larSolutions

2(t) = cos(ﬁj))2 icﬂozs(tw)
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10.3 problem 7(c)

Internal problem ID [11487]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.3.2 Resonance Exercises page
114

Problem number: 7(c).

ODE order: 2.

ODE degree: 1.

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

z" + 3025z = cos (45t)

With initial conditions

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

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 17

Ldsolve([diff(x(t),t$2)+(55)“2*x(t)=cos(45*t),x(O) =0, D(x)(0) = 0],x(t), singsol=a11)

_ cos(b5t)  cos(45t)
=) =="000 T 1000

v Solution by Mathematica

Time used: 0.338 (sec). Leaf size: 36

‘ DSolve[{x'' [t]+55~2*x[t]==Cos[45*t] ,{x[0]==0,x"'[0]==0}},x[t],t, IncludeSingula#Solutions => 1

z(t) — flo sin?(5t)(cos(5t) + cos(15t) + cos(25t) + cos(35t) + cos(45t))
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11 Chapter 2, Second order linear equations.
Section 2.4.1 Cauchy-Euler equations. Exercises

page 120
11.1 problem 1(a) . . . . . . . . .. . 152
11.2 problem 1(b) . . . . . . . . . . 153
11.3 problem 1(C) . . . . . . . o 154
114 problem 1(d) . . . . . . . e 1551
11.5 problem 1(€) . . . . . . . . . e 1561
11.6 problem 1(f) . . . . . . . . . .. 157
11.7 problem 1(g) . . . . . . . o 158
11.8 problem 1(h) . . . . . . . . . . 159
119 problem 2 . . . . . . ... 1601
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11.1 problem 1(a)

Internal problem ID [11488]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.4.1 Cauchy-Euler equations.
Exercises page 120

Problem number: 1(a).

ODE order: 2.

ODE degree: 1.

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

" + t% =0
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 31
Ldsolve(diff(x(t) ,t$2)=-1/t"2*x(t) ,x(t), singsol=all) J

z(t) = eVt sin (@) + ¢y cos <@> Vi

v/ Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 42

-

DSolvel[x''[t]==-1/t"2*x[t],x[t],t,IncludeSingularSolutions -> True]

N\ J

z(t) — \/z_f(cl cos (%\/glog(t)) + cpsin (%\/glog(t)))
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11.2 problem 1(b)

Internal problem ID [11489]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.4.1 Cauchy-Euler equations.
Exercises page 120

Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

4z
" t_2 — 0
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 27
Ldsolve (diff (x(t) ,t$2)=4/t"2*x(t) ,x(t), singsol=all) J

3

.
z(t) = ctr T 4ot

v/ Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 34

‘ DSolve[x'' [t]==4/t"2*x[t],x[t],t,IncludeSingularSolutions -> True]
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11.3 problem 1(c)

Internal problem ID [11490]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.4.1 Cauchy-Euler equations.
Exercises page 120

Problem number: 1(c).

ODE order: 2.

ODE degree: 1.

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

22" +32t+x=0

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

|dsolve(t™2+diff (x(t),t$2)+3+t+diff (x(£),t)+x(£)=0,x(t), singsol=all) J
1 cln(t)
t)=—

v Solution by Mathematica
Time used: 0.026 (sec). Leaf size: 17

LDSolve [t72*xx"' ' [t]+3*t*x' [t]+x[t]==0,x[t],t,IncludeSingularSolutions -> Truel J

co log(t) + 1
t

z(t) —
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11.4 problem 1(d)

Internal problem ID [11491]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.4.1 Cauchy-Euler equations.
Exercises page 120

Problem number: 1(d).

ODE order: 2.

ODE degree: 1.

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

2
tx”—l—4x’—l—?x:O

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

e

tdsolve(t*diff(x(t),t$2)+4*diff(x(t),t)+2/t*x(t)=0,x(t), singsol=all)

—

v/ Solution by Mathematica
Time used: 0.018 (sec). Leaf size: 16

LDSOlve [t*x'' [t]+4x*x' [t]+2/t*x[t]==0,x[t],t,IncludeSingularSolutions -> Truel J
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11.5 problem 1(e)

Internal problem ID [11492]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.4.1 Cauchy-Euler equations.
Exercises page 120

Problem number: 1(e).

ODE order: 2.

ODE degree: 1.

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

2" — 7't + 162 =0

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

-

Ldsolve(t“2*diff(x(t),t$2)-7*t*diff(x(t),t)+16*x(t)=0,x(t), singsol=all)

| —

z(t) = t'c; + cot* In (2)
v Solution by Mathematica
Time used: 0.028 (sec). Leaf size: 18

( N
LDSolve [t~2xx' ' [t]-7*t*x' [t]+16*x[t]==0,x[t],t,IncludeSingularSolutions -> Truel

z(t) — t*(4cy log(t) + c1)
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11.6 problem 1(f)

Internal problem ID [11493]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.4.1 Cauchy-Euler equations.
Exercises page 120

Problem number: 1(f).

ODE order: 2.

ODE degree: 1.

(4

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

22" +32't—8x =0

With initial conditions

[z(1) = 0,2'(1) = 2]

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

Ldsolve([t‘2*diff(x(t),t$2)+3*t*diff(x(t),t)—8*x(t)=0,x(1) = 0, D(x) (1) = 2],x(t), singsol=al

v/ Solution by Mathematica

Time used: 0.021 (sec). Leaf size: 17

LDSolve [{t72*x' ' [t]+3*t*x"' [t]-8*x[t]==0,{x[1]==0,x"'[1]==2}},x[t],t, IncludeSingj.llarSolutions -

% —1

z(t) — 37
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11.7 problem 1(g)

Internal problem ID [11494]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.4.1 Cauchy-Euler equations.
Exercises page 120

Problem number: 1(g).

ODE order: 2.

ODE degree: 1.

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

22" +2't=0

With initial conditions

[z(1) = 0,2'(1) = 2]

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

Ldsolve([t‘2*diff(x(t),t$2)+t*diff(x(t),t)=0,x(1) =0, D&x)(1) = 21,x(t), sing%ol=all)

z(t) =2In(t)

v Solution by Mathematica
Time used: 0.038 (sec). Leaf size: 9

LDSolve [{t~2*x' ' [t]+t*x' [t]==0,{x[1]==0,x' [1]==2}},x[t],t, IncludeSingularSolutjions -> True]

z(t) — 2log(t)
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11.8 problem 1(h)

Internal problem ID [11495]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.4.1 Cauchy-Euler equations.
Exercises page 120

Problem number: 1(h).

ODE order: 2.

ODE degree: 1.

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

P —t+2x=0

With initial conditions

[z(1) = 0,2'(1) = 1]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 9

Ldsolve([t"2*diff(x(t),t$2)-t*di:ff(x(t),t)+2*x(t)=0,x(1) =0, D(x)(1) = 1],x(t}), singsol=all)

z(t) = tsin (In (¢))

v/ Solution by Mathematica
Time used: 0.039 (sec). Leaf size: 10

LDSolve [{t~2*x' ' [t]-t*x' [t]+2*x[t]==0,{x[1]==0,x' [1]==1}},x[t],t, IncludeSingul%arSolutions ->

z(t) — tsin(log(t))
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11.9 problem 2

Internal problem ID [11496]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.4.1 Cauchy-Euler equations.
Exercises page 120

Problem number: 2.

ODE order: 2.

ODE degree: 1.

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

2 +t2x' =0

With initial conditions

[#(0) = 0,2'(0) = 1]

v/ Solution by Maple
Time used: 2.625 (sec). Leaf size: 65

Ldsolve([diff (x(t),t$2)+t~2*diff (x(t) ,t)=0,x(0) = 0, D(x)(0) = 1],x(t), singsojl=a11)

5 Vi (4 3% (£2)F + 9 WhittakerM (%, z, %) e@> 3% W3-l

o(t) = -

v Solution by Mathematica
Time used: 0.153 (sec). Leaf size: 43

-

.
LDSolve [{x''[t]+t~2*x' [t]==0,{x[0]==0,x"' [0]==1}},x[t],t, IncludeSingularSolutiojns -> True]

t? Gamma (%) — (753)2/3 I‘(%, %)

z(t) — 327352
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12 Chapter 2, Second order linear equations.
Section 2.4.2 Variation of parameters. Exercises

page 124
12.1 problem 1(a) . . . . . . . . . .. 162
12.2 problem 1(b) . . . . . . . ... 163
12.3 problem 1(C) . . . . . . .. 164
12.4 problem 1(d) . . . . . . . . e 1651
12.5 problem 1(€) . . . . . . . .. 166!
12.6 problem 1(f) . . . . . . . .. L 167
12.7 problem 2 . . . . .. 168
12.8 problem 3 . . . . . ... 169
129 problem 7 . . . . . . L 170l
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12.1 problem 1(a)

Internal problem ID [11497]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-

Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.4.2 Variation of parameters.

Exercises page 124
Problem number: 1(a).
ODE order: 2.

ODE degree: 1.

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

" + z = tan (¢)

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

-

Ldsolve(diff (x(t),t$2)+x(t)=tan(t) ,x(t), singsol=all)

~—

x(t) = sin (t) ca + ¢1 cos (t) — cos (¢) In (sec (t) + tan (¢))
v Solution by Mathematica
Time used: 0.053 (sec). Leaf size: 23

s

LDSolve [x''[t]+x[t]==Tan[t] ,x[t],t,IncludeSingularSolutions -> True]

~—

z(t) — cos(t)(—arctanh(sin(t))) + ¢; cos(t) + co sin(t)
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12.2 problem 1(b)

Internal problem ID [11498]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.4.2 Variation of parameters.
Exercises page 124

Problem number: 1(b).

ODE order: 2.

ODE degree: 1.

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

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

Ldsolve(diff (x(t),t$2)-x(t)=t*exp(t) ,x(t), singsol=all) J

t—1)e't
z(t) = cpe ™" + cre’ + %
v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 35
LDSolve [x''[t]-x[t]==t*Exp[t],x[t],t,IncludeSingularSolutions -> True] J

1
z(t) — get (2t — 2t + 1+ 8cy) + coe™
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12.3 problem 1(c)

Internal problem ID [11499]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.4.2 Variation of parameters.
Exercises page 124

Problem number: 1(c).

ODE order: 2.

ODE degree: 1.

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

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

e

Ldsolve(diff(x(t),t$2)—x(t)=1/t,x(t), singsol=all)

—

Eiy (—)e*  Ei ()¢t

z(t) = coe ™" + cre’ +

2 2
v Solution by Mathematica
Time used: 0.045 (sec). Leaf size: 42
‘ DSolve[x''[t]-x[t]l==1/t,x[t],t,IncludeSingularSolutions -> True] ‘

1
2(t) — e ' (¢* ExplntegralEi(~t) — ExplntegralEi(t) + 2(cie” + ¢))
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12.4 problem 1(d)

Internal problem ID [11500]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.4.2 Variation of parameters.
Exercises page 124

Problem number: 1(d).

ODE order: 2.

ODE degree: 1.

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

22" — 2z =1¢t3

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 20

Ldsolve (t72xdiff (x(t) ,t$2)-2*x(t)=t"3,x(t), singsol=all) J

t3 C1
t)=cot? + - + —
z(t) = cot” + it
v Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 25
LDSolve [t~2*xx' ' [t]-2*%x[t]==t"3,x[t],t,IncludeSingularSolutions -> True] J

3

t C1
) = — + et + =
z(t) 4+C2 +t
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12.5 problem 1(e)

Internal problem ID [11501]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.4.2 Variation of parameters.
Exercises page 124

Problem number: 1(e).

ODE order: 2.

ODE degree: 1.

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

z +r= L
t+1
v Solution by Maple
Time used: 0.0 (sec). Leaf size: 32
Ldsolve(diff (x(t),t$2)+x(t)=1/(1+t) ,x(t), singsol=all) J

z(t) =sin(t) cg +cycos(t) —Si(t+1)cos(t+ 1)+ Ci(t + 1)sin (¢t + 1)
v/ Solution by Mathematica
Time used: 0.125 (sec). Leaf size: 35

‘ DSolve[x'' [t]+x[t]==1/(1+t),x[t],t,IncludeSingularSolutions -> Truel

z(t) — Coslntegral(t + 1) sin(¢ + 1) — Si(¢ + 1) cos(t + 1) + ¢; cos(t) + ¢z sin(t)
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12.6 problem 1(f)

Internal problem ID [11502]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.4.2 Variation of parameters.
Exercises page 124

Problem number: 1(f).

ODE order: 2.

ODE degree: 1.

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

t

e
//_2/ —_
x r +x ot

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

-

Ldsolve (diff (x(t),t$2)-2+diff (x(t),t)+x(t)=1/(2*t)*exp(t) ,x(t), singsol=all) J

e't(—1 + In (¢))
2

z(t) = cpe’ + e'te; +

v Solution by Mathematica
Time used: 0.036 (sec). Leaf size: 29

‘ DSolve[x''[t]-2*x' [t]+x[t]==1/(2*t)*Exp[t],x[t],t,IncludeSingularSolutions ->| True]

() — %et(t log(£) + (—1 + 262)¢ + 2¢1)
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12.7 problem 2

Internal problem ID [11503]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-

Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.4.2 Variation of parameters.

Exercises page 124
Problem number: 2.
ODE order: 2.

ODE degree: 1.

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

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

-

Ldsolve(diff(x(t) ,t$2)+1/t*diff (x(t),t)=a,x(t), singsol=all)

-/

t?a
z(t) = T +In(t)c; + o

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

‘ DSolvel[x''[t]1+1/t*x'[t]==a,x[t],t,IncludeSingularSolutions -> True]

2

t
z(t) — aT + c1log(t) + ¢
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12.8 problem 3

Internal problem ID [11504]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.4.2 Variation of parameters.
Exercises page 124

Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

t22" — 32"t + 3z = 4t

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

Ldsolve(t’?*diff(x(t) ,£$2) -3*t*diff (x(t),t)+3*x(t)=4*t"7,x(t), singsol=all) J

1, 1
z(t) = (gtﬁ + §c1t2 + 02> t

v Solution by Mathematica
Time used: 0.021 (sec). Leaf size: 23

-

.
DSolve [t~2*x'' [t]-3*t*x' [t]+3*x[t]==4%t"7,x[t],t,IncludeSingularSolutions -> True]

N\

t7
.’L'(t) — E + Czts +cit
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12.9 problem 7

Internal problem ID [11505]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.4.2 Variation of parameters.
Exercises page 124

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

et
v 1+ ¢t
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 39
Ldsolve (diff (x(t),t$2)-x(t)=exp(t)/(1+exp(t)),x(t), singsol=all) J

_at —tl 1 t tl t 1
z(t)=62e_t—|—clet—l—( e +e ;n( +e)+e 112(e)_5

v/ Solution by Mathematica
Time used: 0.123 (sec). Leaf size: 51

tDSolve [x''[t]-x[t]==Exp[t]/(1+Exp[t]) ,x[t],t,IncludeSingularSolutions -> Truel]

1 1
z(t) — —e'arctanh (2¢’ +1) + §€_t log (' + 1) + 1€’ + e — 5
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13 Chapter 2, Second order linear equations.

Section 2.4.3 Reduction of order. Exercises

page 125

13.1 problem 1
13.2 problem 2
13.3 problem 4
13.4 problem 5
13.5 problem 6
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13.1 problem 1

Internal problem ID [11506]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.4.3 Reduction of order. Exer-
cises page 125

Problem number: 1.

ODE order: 2.

ODE degree: 1.

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

2 +t+z=0

Given that one solution of the ode is

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

e B

Ldsolve( [diff (x(t),t$2)+t*diff (x(t),t)+x(t)=0,exp(-t~2/2)],x(t), singsol=all) J

e 2¢1 +cye 2

’Lﬁt 2 2
x(t)=erf< 5 >

v/ Solution by Mathematica
Time used: 0.037 (sec). Leaf size: 41

DSolve[x'' [t]+t*x' [t]+x[t]==0,x[t],t,IncludeSingularSolutions -> True]

N J

z(t) — %e‘tj (\/ﬂclerﬁ(%) + 2c2)
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13.2 problem 2

Internal problem ID [11507]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.4.3 Reduction of order. Exer-
cises page 125

Problem number: 2.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [_Hermite]

2 —t+z=0

Given that one solution of the ode is

I = t
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 38
dsolve([diff (x(t),t$2)-t+diff (x(£),£)+x(£)=0,t],x(t), singsol=all) J

z(t) = cit + ¢y (m@ﬁef — 7 erf (Z\/ft) t>

v Solution by Mathematica
Time used: 0.09 (sec). Leaf size: 61

‘ DSolve[x''[t]-t*x'[t]+x[t]==0,x[t],t,IncludeSingularSolutions -> True]

2 2
z(t) — —\/gczx/t_%rﬁ (%) + e 4+ 2e1it
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13.3 problem 4

Internal problem ID [11508]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.4.3 Reduction of order. Exer-
cises page 125

Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

2’ —2ax’' +a’x =0

Given that one solution of the ode is

T, = eat

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

Ldsolve( [diff (x(t),t$2)-2*ka*diff (x(t),t)+a~2xx(t)=0,exp(a*t)],x(t), singsol=aljt)

z(t) = ec; + coe™t
v/ Solution by Mathematica
Time used: 0.025 (sec). Leaf size: 18

4 hY

DSolve[x'' [t]-2*axx' [t]+a~2*x[t]==0,x[t],t,IncludeSingularSolutions -> Truel

N\ J

z(t) = e™(cot + 1)
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13.4 problem 5

Internal problem ID [11509]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.4.3 Reduction of order. Exer-
cises page 125

Problem number: 5.

ODE order: 2.

ODE degree: 1.

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

v (t+2)2  (t+2)z
T . + 2 =0

Given that one solution of the ode is

:c1=t

v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 13

e

Ldsolve( [diff (x(t),t$2)-(t+2) /t*diff (x(t),t)+(t+2)/t"2*x(t)=0,t],x(t), singsol%all)

z(t) = cit + cpe't

v/ Solution by Mathematica
Time used: 0.034 (sec). Leaf size: 16

‘DSolve [x'' [t]1-(t+2) /t*x' [t]1+(t+2) /t~2*x[t]==0,x[t] ,t,IncludeSingularSolutions -> True]

z(t) — t(cae’ + 1)
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13.5 problem 6
Internal problem ID [11510]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.4.3 Reduction of order. Exer-
cises page 125

Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

2z + o't + <t2 — —) z=0

Given that one solution of the ode is

v/ Solution by Maple
Time used: 0.125 (sec). Leaf size: 19

Ldsolve( [t~2*diff (x(t),t$2) +t*diff (x(t),t)+(t~2-1/4)*x(t)=0,cos (t)/sqrt (t)] ,x(j:) , singsol=all

__cysin(t) | cpcos(t)

z(t) = Vi + i

v/ Solution by Mathematica
Time used: 0.052 (sec). Leaf size: 39

-

N
LDSolve [t~2xx' ' [t]+t*x' [t]+(t72-1/4)*x[t]==0,x[t],t,IncludeSingularSolutions —j> True]

e"%(2c; — icye?®)

2Vt

z(t) —
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14 Chapter 2, Second order linear equations.

14.1
14.2
14.3
14.4
14.5
14.6
14.7

Section 2.5 Higher order equations. Exercises

page 130

problem 1
problem 1
problem 1
problem 1
problem 1
problem 1
problem 2

(
(
(
(
(
(

)
b) .o

C) e
d) .

€)

177

73]
179
1130
181]
18]

L8]



14.1 problem 1(a)

Internal problem ID [11511]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.5 Higher order equations. Ex-
ercises page 130

Problem number: 1(a).

ODE order: 3.

ODE degree: 1.

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

.T/” +xl — 0

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

| dsolve(diff (x(t),t$3)+diff (x(t),t)=0,x(t), singsol=all)

z(t) = ¢1 + sin (¢) ca + c3 cos (t)

v/ Solution by Mathematica

Time used: 0.061 (sec). Leaf size: 19

4 hY

DSolvel[x'''[t]+x'[t]==0,x[t],t,IncludeSingularSolutions -> True]

N\ J

z(t) = —co cos(t) + ¢y sin(t) + ¢3
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14.2 problem 1(b)

Internal problem ID [11512]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.5 Higher order equations. Ex-
ercises page 130

Problem number: 1(b).

ODE order: 3.

ODE degree: 1.

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

.T/”+x/ — 1

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

|dsolve(diff (x(t),t$3)+diff (x(t),t)=1,x(t), singsol=all)

z(t) = ¢y sin (t) — cpcos () +t 4¢3

v/ Solution by Mathematica

Time used: 0.033 (sec). Leaf size: 20

4 hY

DSolvel[x'''[t]+x'[t]==1,x[t],t,IncludeSingularSolutions -> True]

N\ J

z(t) = t — co cos(t) + ¢y sin(t) + ¢3
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14.3 problem 1(c)

Internal problem ID [11513]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.5 Higher order equations. Ex-
ercises page 130

Problem number: 1(c).

ODE order: 3.

ODE degree: 1.

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

$III + xll — O

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

|dsolve(diff (x(t),t$3)+diff (x(t),t$2)=0,x(t), singsol=all)

z(t) =c; +tey +cze””

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

LDSolve [x'''[t]+x' ' [t]==0,x[t],t,IncludeSingularSolutions -> True]

z(t) = cre "+ cst+ ¢y
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14.4 problem 1(d)

Internal problem ID [11514]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.5 Higher order equations. Ex-
ercises page 130

Problem number: 1(d).

ODE order: 3.

ODE degree: 1.

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

2 —x —8x =0

v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 150

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

((108-&-3\/%) 3 +3> t

|

3(1084—3\/%) 3

(_ (108+3\/%) 3 _%j \

z(t) = cre

6

((108+ 3v/1293)° v/3 — 3v3) ¢
6 (108 + 3v/1293)°

I
/1393) 3 .
— e (108+3v/1293) sin

(_ (108+3m)% _1) .
e

((108+ 3v/1293)° /3 — 3v3) ¢
6 (108 + 31/1293)°

(108+3\/m)%

+ cze Cos
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v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 69

LDSolve [x'''[t]-x'[t]-8*x[t]==0,x[t],t,IncludeSingularSolutions -> True]

z(t) — coexp (tRoot [#1° — #1 — 8&,2]) + csexp (tRoot[#1° — #1 — 8%, 3])
+ c1 exp (tRoot [#1° — #1 — 8&,1])
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14.5 problem 1(e)

Internal problem ID [11515]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.5 Higher order equations. Ex-
ercises page 130

Problem number: 1(e).

ODE order: 3.

ODE degree: 1.

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

.'13/” + x// =9 et + 3t2

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 32

‘ dsolve (diff (x(t),t$3)+diff (x(t),t$2)=2*exp(t)+3*t~2,x(t), singsol=all) J
t4
z(t) = 7+ 3 -t +eley+el+teates

v/ Solution by Mathematica
Time used: 0.308 (sec). Leaf size: 40

LDSolve [x'''[t]+x"'' [t]==2*%Exp[t]+3*t~2,x[t],t,IncludeSingularSolutions -> True?

t4
z(t) — i 2+ 32+ e +cst+ciet +ey
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14.6 problem 1(f)

Internal problem ID [11516]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.5 Higher order equations. Ex-
ercises page 130

Problem number: 1(f).

ODE order: 3.

ODE degree: 1.

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

2" — 8z =0
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 35
Ldsolve(diff (x(t),t$3)-8*x (t)=0,x(t), singsol=all) J

z(t) = c1e® + cye sin (\/§ t) + cze " cos (\/§ t>

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 52

‘ DSolve[x'''[t]-x[t]==0,x[t],t,IncludeSingularSolutions -> Truel

t t
z(t) — e t? <0163t/2 + ¢y cos (@) + cgsin (@))
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14.7 problem 2

Internal problem ID [11517]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 2, Second order linear equations. Section 2.5 Higher order equations. Ex-
ercises page 130

Problem number: 2.

ODE order: 3.

ODE degree: 1.

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

x//l+$/1_z1_4x=0

With initial conditions

[2(0) = 1,2/(0) = 0,2"(0) = —1]

v Solution by Maple
Time used: 0.516 (sec). Leaf size: 296

e B

Ldsolve( [diff (x(t),t$3)+diff (x(t),t$2)-diff (x(t),t)-4*x(£)=0,x(0) = 1, D(x) (O)J = 0, (De@2) (x)

z(t)

v
((32\/113 + 352) (388 + 36\/113)% + (—v/113 — 25) (388 + 36\/113)% + 7761113 + 8136) cos | —
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v/ Solution by Mathematica
Time used: 0.014 (sec). Leaf size: 748

LDSolve [{x'''[t]+x'' [t]-x' [t]-4*x[t]==0,{x[0]==1,x' [0]==0,x' ' [0]==-1}},x[t],t, J[ncludeSingular

z(t)
_, Root [#1° + #1° — #1 — 4&, 1] exp (tRoot [#1° + #1° — #1 — 4&,2]) — Root [#1° + #1° — #1 — 4
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15.1 problem 6(a)

Internal problem ID [11518]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 3, Laplace transform. Section 3.2.1 Initial value problems. Exercises page
156

Problem number: 6(a).

ODE order: 1.

ODE degree: 1.

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

z' + 5z = Heaviside (—2 + t)

With initial conditions

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

-

Ldsolve([diff(x(t),t)+5*x(t)=Heaviside(t—2),x(O) = 1],x(t), singsol=all)

-/

Heaviside (t — 2)  Heaviside (t — 2) e=5¢+10

—5t
5 5 +e

a(t) =

v Solution by Mathematica

Time used: 0.093 (sec). Leaf size: 37

LDSolve [{x' [t]+5*x[t]==UnitStep[t-2],{x[0]==1}},x[t],t, IncludeSingularSolution# -> True]

e~ 5t t<2

z(t) —
) { ze7%(5 —e!® 4+ €%) True
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15.2 problem 6(b)

Internal problem ID [11519]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 3, Laplace transform. Section 3.2.1 Initial value problems. Exercises page
156

Problem number: 6(b).

ODE order: 1.

ODE degree: 1.

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

z' + z = sin (2t)

With initial conditions

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

-

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

-/

2cos(2t) sin(2t)  2e7t
z(t) = — = Tt

v/ Solution by Mathematica
Time used: 0.15 (sec). Leaf size: 27

‘ DSolve [{x' [t]+x[t]==Sin[2*t],{x[0]==0}},x[t],t,IncludeSingularSolutions -> Tr#e]

z(t) — %(26_t + sin(2¢) — 2 cos(2t))
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15.3 problem 6(c)

Internal problem ID [11520]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 3, Laplace transform. Section 3.2.1 Initial value problems. Exercises page
156

Problem number: 6(c).

ODE order: 2.

ODE degree: 1.

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

- —6x=0

With initial conditions

[z(0) = 2,2'(0) = —1]

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 18

e

Ldsolve([diff (x(t),t$2)-diff (x(t),t)-6*x(t)=0,x(0) = 2, D(x)(0) = -1],x(t), si%xgsol=all)

(3eSt +7)e %

oft) = =

v Solution by Mathematica

Time used: 0.023 (sec). Leaf size: 23

‘ DSolve[{x''[t]-x'[t]-6*x[t]==0,{x[0]==2,x'[0]==-1}},x[t],t, IncludeSingularSol#tions -> True]

z(t) — %e‘zt (3¢ +7)
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15.4 problem 6(d)

Internal problem ID [11521]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 3, Laplace transform. Section 3.2.1 Initial value problems. Exercises page
156

Problem number: 6(d).

ODE order: 2.

ODE degree: 1.

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

2 =22 +2r =0

With initial conditions

[#(0) = 0,2'(0) = 1]

v Solution by Maple

Time used: 0.0 (sec). Leaf size: 9

e

Ldsolve([diff (x(t),t$2)-2*%diff (x(t) ,t)+2*x(t)=0,x(0) = 0, D(x)(0) = 1],x(t), s}ingsol=all)

z(t) = e’ sin (¢)

v/ Solution by Mathematica

Time used: 0.021 (sec). Leaf size: 11

DSolve[{x'' [t]-2*x' [t]+2*x[t]==0,{x[0]==0,x"'[0]==1}},x[t],t, IncludeSingularSo#.utions -> True

N

z(t) — €' sin(t)
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15.5 problem 6(e)

Internal problem ID [11522]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 3, Laplace transform. Section 3.2.1 Initial value problems. Exercises page
156

Problem number: 6(e).

ODE order: 2.

ODE degree: 1.

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

2 — 22 +2xr=e""

With initial conditions

[#(0) = 0,2'(0) = 1]

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

e

tdsolve([diff(x(t),t$2)—2*diff(x(t),t)+2*x(t)=exp(-t),X(O) =0, D(x)(0) = 1],x\ t), singsol=al

oft) = £ 4 Zeos O£ Tsin ()

v/ Solution by Mathematica

Time used: 0.108 (sec). Leaf size: 29

‘ DSolve [{x'' [t]-2*x' [t]+2*x[t]==Exp[-t],{x[0]==0,x'[0]==1}},x[t],¢t, IncludeSing#larSolutions -

z(t) — %(e‘t + 7e' sin(t) — €’ cos(t))
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15.6 problem 6(f)

Internal problem ID [11523]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 3, Laplace transform. Section 3.2.1 Initial value problems. Exercises page
156

Problem number: 6(f).

ODE order: 2.

ODE degree: 1.

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

-2 =0

With initial conditions

[#(0) = 1,2'(0) = 0]

v Solution by Maple
Time used: 0.015 (sec). Leaf size: 5

e

Ldsolve([diff(x(t),t$2)—diff(x(t),t)=0,x(0) =1, D)) = 0],x(t), singsol=al\jl)

z(t) =1

v/ Solution by Mathematica
Time used: 0.016 (sec). Leaf size: 6

LDSolve [{x''[t]-x"'[t]==0,{x[0]==1,x"'[0]==0}},x[t],t,IncludeSingularSolutions -f True]

z(t) > 1
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15.7 problem 6(g)

Internal problem ID [11524]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 3, Laplace transform. Section 3.2.1 Initial value problems. Exercises page
156

Problem number: 6(g).

ODE order: 2.

ODE degree: 1.

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

1/ 21;’ P
'+ 5 + 2z = 1 — Heaviside (t — 5)

With initial conditions

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

v/ Solution by Maple
Time used: 0.032 (sec). Leaf size: 58

Ldsolve([diff(x(t),t$2)+4/10*diff(x(t),t)+2*x(t)=1—Heaviside(t—5),x(O) =0, ch) (0) = 01,x(t)

Heaviside (t — 5) e~ 5+l <w + cos (_7 + %))
2
L) —sin (%)) e”5  Heaviside (t—5) 1

14 2 2

z(t) =

-3

+ (—7 coS (

o

v Solution by Mathematica
Time used: 0.07 (sec). Leaf size: 91

-

LDSolve [{x''[t]+4/10*x' [t]+2*x[t]==1-UnitStep[t-5],{x[0]==0,x'[0]==0}},x[t],t ,}[ncludeSingular

z(t) —

X s _g5—t) (7et5resin (7—TE) - _n i (7= ysin () - i
14° ( 6(5—t) (76 +esin | 7 E Tecos | 7 3 +esin (7 3 +sin 3 Tecos | 7
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15.8 problem 6(h)

Internal problem ID [11525]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 3, Laplace transform. Section 3.2.1 Initial value problems. Exercises page
156

Problem number: 6(h).

ODE order: 2.

ODE degree: 1.

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

z" + 9z = sin (3t)

With initial conditions

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

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

Ldsolve([diff(x(t),t$2)+9*x(t)=sin(3*t),x(O) = 0, D(x)(0) = 0],x(t), singsol=all)

2(t) = sin1(83t) _cos 53373) t

v Solution by Mathematica

Time used: 0.14 (sec). Leaf size: 21

‘ DSolve[{x'' [t]+9*x[t]==Sin[3*t],{x[0]==0,x'[0]==0}},x[t],t, IncludeSingularSol#tions -> True]

1 .
z(t) — E(sm(i%t) — 3tcos(3t))
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15.9 problem 6(i)

Internal problem ID [11526]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 3, Laplace transform. Section 3.2.1 Initial value problems. Exercises page
156

Problem number: 6(i).

ODE order: 2.

ODE degree: 1.

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

' —2x=1

With initial conditions

[#(0) = 1,2'(0) = 0]

v Solution by Maple
Time used: 0.047 (sec). Leaf size: 23

e

Ldsolve([diff(x(t),t$2)—2*x(t)=1,x(0) =1, D(x)(0) = 0],x(t), singsol=all)

~—

3eV2t 3eV2t 1
x(t)= 4 + 4 —5

v/ Solution by Mathematica

Time used: 0.029 (sec). Leaf size: 34

DSolve[{x''[t]-2*x[t]==1,{x[0]==1,x'[0]==0}},x[t],t,IncludeSingularSolutions +> True]

N

1
z(t) — 1 (36_‘/§t + 3V — 2)
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15.10 problem 6(j)

Internal problem ID [11527]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 3, Laplace transform. Section 3.2.1 Initial value problems. Exercises page
156

Problem number: 6(j).

ODE order: 1.

ODE degree: 1.

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

—2z + z' = Heaviside (t — 1)

With initial conditions

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

-

Ldsolve([diff(x(t),t)=2*x(t)+Heaviside(t—1),x(O) = 0],x(t), singsol=all)

-/

Heaviside (t — 1) (—1 + e*~2
2(t) = ( 2) ( )

v Solution by Mathematica

Time used: 0.08 (sec). Leaf size: 25

LDSolve [{x'[t]==2#x[t]+UnitStep[t-1],{x[0]==0}},x[t],t, IncludeSingularSolution# -> True]

T(-14e*?) t>1
0 True

197



15.11 problem 11

Internal problem ID [11528]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 3, Laplace transform. Section 3.2.1 Initial value problems. Exercises page
156

Problem number: 11.

ODE order: 1.

ODE degree: 1.

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

z' + 4z — cos (2t) Heaviside (2r —t) = 0

With initial conditions

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

X Solution by Maple

| dsolve ([diff (x(t),t)+4*x(t)=cos(2*t)*Heaviside(2*Pi-t),x(0) = 0, D(x)(0) = 0],x(t), singsol=

No solution found

v/ Solution by Mathematica
Time used: 0.168 (sec). Leaf size: 28

LDSolve [{x'' [t]+4*x [t]==Cos[2*t]*UnitStep [2xPi-t],{x[0]==0,x' [0]==0}},x[t],t, IfxcludeSingularS

mweos(t)sin(t) t> 2w

7 = 4 Ttcos(t)sin(t) True
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15.12 problem 12

Internal problem ID [11529]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 3, Laplace transform. Section 3.2.1 Initial value problems. Exercises page
156

Problem number: 12.

ODE order: 1.

ODE degree: 1.

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

—z + 2’ = —2Heaviside (t — 1)

With initial conditions

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 20

-

Ldsolve([diff(x(t),t)=x(t)—2*Heaviside(t—1),x(O) = 1],x(t), singsol=all)

-/

z(t) = (—2€"' + 2) Heaviside (t — 1) + €’

v/ Solution by Mathematica
Time used: 0.075 (sec). Leaf size: 26

e

kDSolve [{x' [t]==x[t]-2#UnitStep[t-1],{x[0]==1}},x[t],t, IncludeSingularSolution% -> True]
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15.13 problem 14

Internal problem ID [11530]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 3, Laplace transform. Section 3.2.1 Initial value problems. Exercises page
156

Problem number: 14.

ODE order: 1.

ODE degree: 1.

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

z' + x = Heaviside (t — 1) — Heaviside (—2 + t)

With initial conditions

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 42

‘ dsolve ([diff (x(t),t)=-x(t)+Heaviside(t-1)-Heaviside (t-2),x(0) = 1],x(t), sing#ol=all)

z(t) = Heaviside (t — 2) e*~* — Heaviside (¢ — 2)
— Heaviside (t — 1) e ~* + Heaviside (t — 1) +e™*

v/ Solution by Mathematica
Time used: 0.104 (sec). Leaf size: 48

LDSolve [{x' [t]==-x[t]+UnitStep[t-1]-UnitStep[t-2] ,{x[0]==1}},x[t],t,IncludeSingularSolutions

et t<1
z(t) = { et(l-e+e?) t>2
e'(l—e+e’) True

200



15.14 problem 15

Internal problem ID [11531]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 3, Laplace transform. Section 3.2.1 Initial value problems. Exercises page
156

Problem number: 15.

ODE order: 2.

ODE degree: 1.

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

t" + n’x = n° Heaviside (—t + 1)

With initial conditions

[£(0) = 1,2'(0) = 0]

v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 19

Ldsolve([diff(x(t),t$2)+Pi“2*x(t)=Pi“2*Heaviside(1—t),x(O) =1, D(x)(0) = 0],x(t), singsol=al

z(t) =1+ (—cos (nt) — 1) Heaviside (¢t — 1)

v/ Solution by Mathematica
Time used: 0.049 (sec). Leaf size: 18

-

LDSolve [{x'' [t]+Pi~2*x[t]==Pi~2*UnitStep[1-t],{x[0]==1,x' [0]==0}},x[t],t, IncluﬁieSingularSolut

1 t<1

7t =~ —cos(mt) True
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16.1 problem 7

Internal problem ID [11532]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 3, Laplace transform. Section 3.3 The convolution property. Exercises page
162

Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

z" — 4z = 1 — Heaviside (¢ — 1)

With initial conditions

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

v/ Solution by Maple
Time used: 0.031 (sec). Leaf size: 48

Ldsolve([diff(x(t),t$2)—4*x(t)=1—Heaviside(t—1),x(O) = 0, D(x)(0) = 0],x(t), gﬁngs01=a11)

e 2 e Heaviside (t — 1)
z(t) = 3 + ] + 1

Heaviside (t — 1) e™2*2 1  Heaviside (¢ — 1) e*~2
8

v/ Solution by Mathematica

Time used: 0.046 (sec). Leaf size: 54

DSolve[{x'' [t]-4*x[t]==1-UnitStep[t-1],{x[0]==0,x'[0]==0}},x[t],¢t, IncludeSing#larSolutions -

N

z(t) — %6_2("“) ((62 = ez’:)2 (1 —t)+ (e —1) (e* — 62))
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16.2 problem 8

Internal problem ID [11533]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 3, Laplace transform. Section 3.3 The convolution property. Exercises page
162

Problem number: 8.

ODE order: 2.

ODE degree: 1.

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

2 +32 + 2z =%

With initial conditions

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

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 22

Ldsolve([diff(x(t),t$2)+3*diff(x(t),t)+2*x(t)=exp(—4*t),x(O) =0, D(x)(0) = O]J,x(t), singsol=

(e —3et+2)e

z(t) = 5

v/ Solution by Mathematica

Time used: 0.053 (sec). Leaf size: 28

LDSolve [{x'' [t]+3*x' [t]+2*x[t]==Exp[-4*t],{x[0]==0,x'[0]==0}},x[t],t,IncludeSingularSolutions

z(t) — ée““ (e — 1)2 (2¢" +1)
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17.1 problem 2

Internal problem ID [11534]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 3, Laplace transform. Section 3.4 Impulsive sources. Exercises page 173
Problem number: 2.

ODE order: 1.

ODE degree: 1.

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

z' + 3z = 6(t — 1) + Heaviside (t — 4)

With initial conditions

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

Ldsolve([diff(x(t),t)+3*x(t)=Dirac(t—1)+Heaviside(t—4),x(O) = 11,x(), singso;fall)

2(t) = Heaviside (¢ — 1) e~%+3 4 HeaViSi‘;e (t—4) _ Heaviside (t3_ Dt |

v Solution by Mathematica
Time used: 0.201 (sec). Leaf size: 53

LDSolve [{x' [t]+3*x[t]==DiracDelta[t-1]+UnitStep[t-4],{x[0]==1}},x[t],t, Include$ingularSolutio

z(t) — %6_& (3€%0(t — 1) + (2 — €*) 9(4 — t) + €* — €% 4 3)
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17.2 problem 3

Internal problem ID [11535]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 3, Laplace transform. Section 3.4 Impulsive sources. Exercises page 173
Problem number: 3.

ODE order: 2.

ODE degree: 1.

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

' —z=4(t—05)

With initial conditions

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

v Solution by Maple
Time used: 0.016 (sec). Leaf size: 25

Ldsolve([diff(x(t),t$2)—x(t)=Dirac(t—5),x(O) = 0, D(x)(0) = 01,x(t), singsol=all)

Heaviside (¢ — 5) (—e™5t% 4 &%) e~
2

z(t) = —

v/ Solution by Mathematica
Time used: 0.058 (sec). Leaf size: 31

-

.
DSolve[{x'' [t]-x[t]==DiracDelta[t-5],{x[0]==0,x'[0]==0}},x[t],t, IncludeSingul#rSolutions ->

N\

z(t) — %e‘t_‘r’ (e —€'?) 0(t — 5)
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17.3 problem 4

Internal problem ID [11536]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 3, Laplace transform. Section 3.4 Impulsive sources. Exercises page 173
Problem number: 4.

ODE order: 2.

ODE degree: 1.

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

' +r=0(-2+1)

With initial conditions

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

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

Ldsolve([diff(x(t),t$2)+x(t)=Dirac(t—2),x(O) = 0, D(x)(0) = 01,x(t), singsol=all)

z(t) = Heaviside (t — 2) sin (¢ — 2)

v/ Solution by Mathematica
Time used: 0.206 (sec). Leaf size: 17

LDSolve [{x''[t]+x[t]==DiracDelta[t-2],{x[0]==0,x'[0]1==0}},x[t],t, IncludeSingul%rSolutions ->

z(t) = —6(t — 2) sin(2 — t)
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17.4 problem 6

Internal problem ID [11537]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 3, Laplace transform. Section 3.4 Impulsive sources. Exercises page 173
Problem number: 6.

ODE order: 2.

ODE degree: 1.

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

' +4x =6(-241t) — (6(t —5))

With initial conditions

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

v Solution by Maple
Time used: 0.0 (sec). Leaf size: 29

Ldsolve([diff(x(t),t$2)+4*x(t)=Dirac(t—2)-Dirac(t-5),x(O) = 0, D(x)(0) = O],x(j;), singsol=all

Heaviside (¢t — 5) sin (2¢ — 10) 4 Heaviside (t — 2) sin (2¢ — 4)
2 2

z(t) = —

v/ Solution by Mathematica
Time used: 0.128 (sec). Leaf size: 33

LDSolve [{x''[t]+4*x[t]==DiracDelta[t-2]-DiracDelta[t-5],{x[0]==0,x'[0]==0}},x [j:] ,t,IncludeSir

() - %(H(t _ 5)sin(10 — 2¢) — O(¢ — 2) sin(4 — 2¢))
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17.5 problem 7

Internal problem ID [11538]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 3, Laplace transform. Section 3.4 Impulsive sources. Exercises page 173
Problem number: 7.

ODE order: 2.

ODE degree: 1.

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

" +x =3(0(-2m +t))

With initial conditions

[#(0) = 0,2'(0) = 1]

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

-

Ldsolve([diff(x(t),t$2)+x(t)=3*Dirac(t—2*Pi),X(O) = 0, D(x)(0) = 1],x(%), sing}sol=a11)

z(t) = sin (t) (3 Heaviside (—27 + t) + 1)

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

LDSolve [{x''[t]+x[t]==3*DiracDelta[t-2*Pi],{x[0]==0,x"'[0]==1}},x[t],t, IncludeSJingularSolution

z(t) = (36(t — 2m) + 1) sin(t)
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17.6 problem 9

Internal problem ID [11539)

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 3, Laplace transform. Section 3.4 Impulsive sources. Exercises page 173
Problem number: 9.

ODE order: 2.

ODE degree: 1.

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

v +y+y=0@t-1)

With initial conditions

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

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

Ldsolve([diff(y(t),t$2)+diff(y(t),t)+y(t)=Dirac(t-1),y(0) = 0, D(y)(0) = OJ,y(}), singsol=all

2/3 Heaviside (t — 1) e2™% sin <@)
y(t) = -

v/ Solution by Mathematica
Time used: 0.124 (sec). Leaf size: 40

‘DSolve[{y''[t]+y' [t]+y[t]==DiracDelta[t-1],{y[0]==0,y' [0]==0}},y[t],t,IncludeSingularSolutic

2e2726(t — 1) sin (1v/3(t — 1))
y(t) = 7
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17.7 problem 10

Internal problem ID [11540]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 3, Laplace transform. Section 3.4 Impulsive sources. Exercises page 173
Problem number: 10.

ODE order: 2.

ODE degree: 1.

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

(t — 5) Heaviside (t — 5)
5

t
'+ 4z = + (2 — 3) Heaviside (¢ — 10)

With initial conditions

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

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

( hY

dsolve([diff(x(t),t$2)+4*x(t)=1/5*(t—5)*Heaviside(t—5)+(1—1/5*(t—5))*Heavisid%(t—lO),x(O) =

J

N

_ Heaviside (t — 10) sin (2t — 20)  Heaviside (¢ — 5) sin (2¢ — 10)

2(?) 40 40
(—2t + 20) Heaviside (¢t — 10) (¢ — 5) Heaviside (t — 5)
+ 40 + 20

v/ Solution by Mathematica
Time used: 0.085 (sec). Leaf size: 55

LDSolve [{x'' [t]+4*x[t]==1/5%(t-5)*UnitStep[t-5]+(1-1/5%(t-5))*UnitStep[t-10] ,{# [0]==0,x'[0]==

+(2(t — 5) + sin(10 — 2¢)) 5<t<10

z(t) = {
5 (sin(10 — 2¢) —sin(20 — 2¢) +10) ¢ > 10
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18.1 problem 2(a)

Internal problem ID [11541]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 190

Problem number: 2(a).

ODE order: 1.

ODE degree: 1.

Solve
z' = —3y(t)
y(t) =2z

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 48

Ldsolve( [diff (x(t),t)=-3*y(t),diff(y(t),t)=2*x(t)], [x(t), y(t)], singsol=all) J

V6 (cos (V6¢) c1 —sin (V61¢) cs)
2

z(t) =

y(t) = c1 sin (\/ét) + ¢y cos (\/6t>

v Solution by Mathematica
Time used: 0.027 (sec). Leaf size: 69

LDSolve [{x' [t]==-3*y[t],y' [t]==2*x[t]},{x[t],y[t]},t,IncludeSingularSolutions j-> True]

z(t) — ¢ cos (\/(_St) - \/gcz sin (\/6t>

y(t) — ¢ cos (\/6t> + \/gcl sin (\/ét)
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18.2 problem 2(b)

Internal problem ID [11542]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 190

Problem number: 2(b).

ODE order: 1.

ODE degree: 1.

Solve
z' = —2y(t)
y(t) = —4z

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 52

Ldsolve( [diff(x(t),t)=—2%y(t),diff (y(t),t)=—4*x(t)], [x(t), y(¥)], singsol=a11)J

V2 <cle2‘/§t — cze‘wit)
2

z(t) = —

y(t) = c1€2V2t 4 cpem 2Vt

v/ Solution by Mathematica
Time used: 0.012 (sec). Leaf size: 111

DSolve[{x' [t]1==-2*y[t],y' [t]==—-4*x[t]},{x[t],y[t]},t,IncludeSingularSolutions -> Truel

N J

1
z(t) — 16_2‘/§t (201 (64‘@ + 1) —V2¢, (e‘lﬂt — 1))

1
y(t) — 56_2\@ <02 <e4‘/§t + 1) —V2¢, <e4‘/§t - 1))
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18.3 problem 2(c)

Internal problem ID [11543]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 190

Problem number: 2(c).

ODE order: 1.

ODE degree: 1.

Solve

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

Ldsolve( [diff (x(t),t)=-3*x(t),diff(y(t),t)=2*xy(t)], [x(t), y(t)], singsol=all) J
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v/ Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 65

LDSolve [{x' [t]==-3*x[t],y' [t]==3*y[t]},{x[t],y[t]},t,IncludeSingularSolutions j—> True]
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18.4 problem 2(d)

Internal problem ID [11544]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 190

Problem number: 2(d).

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 23

Ldsolve( [diff (x(t),t)=4*y(t),diff(y(t),t)=2*y(t)], [x(t), y(t)], singsol=all) J

z(t) = 2c¢* + ¢;

y(t) = coe?t
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v/ Solution by Mathematica
Time used: 0.067 (sec). Leaf size: 65

LDSolve [{x' [t1==4*x[t],y' [t]1==2xy[t]},{x[t],y[t]},t,IncludeSingularSolutions -f True]

z(t) — cre®
y(t) = cpe®
(t) = cre*
y(t) =0
z(t) = 0
(
(
(

X

y(t) = coe®
z(t) = 0

y(t) =0
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18.5 problem 3(a)

Internal problem ID [11545]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 190

Problem number: 3(a).

ODE order: 1.

ODE degree: 1.

Solve
=z

Y (t) =z +2y(t)

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 24

Ldsolve( [diff (x(t),t)=x(t),diff(y(t),t)=x(t)+2*y(t)], [x(t), y(t)], singsol=a11})

z(t) = —ce’

y(t) = c1e® + cpe’

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 33

‘ DSolve [{x' [t]==x[t],y' [t]==x[t]+2*y[t]1},{x[t],y[t]1},t, IncludeSingularSolution# -> True]

z(t) = cr€’

y(t) = €'(c1(ef — 1) + co€)
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18.6 problem 3(b)

Internal problem ID [11546]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 190

Problem number: 3(b).

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 33

Ldsolve( [diff (x(t),t)=x(t)-y(t),diff(y(t),t)=x(t)+y(t)], [x(t), y(t)], singsol:éll)

z(t) = €’(cy cos (t) — sin (t) ¢p)

y(t) = e'(cy sin (t) + ¢y cos (t))
v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 39

‘ DSolve [{x' [t]1==x[t]-y[t],y' [t]1==x[t]+y[t]},{x[t],y[t]1},t, IncludeSingularSolut#ons -> True]

z(t) — €*(c; cos(t) — cysin(t))

y(t) — €'(cy cos(t) + ¢y sin(t))
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18.7 problem 3(c)

Internal problem ID [11547]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 190

Problem number: 3(c).

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 36

Ldsolve( [diff (x(t),t)=x(t)+2*xy(t),diff(y(t),t)=x(t)], [x(t), y(t)], singsol=a11})

z(t) = —e fey + 2c0e*
y(t) = e7cy + cpe®

v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 71

LDSolve [{x' [t]==x[t]1+2xy[t],y' [t]==x[t]},{x[t],y[t]},t, IncludeSingularSolutionjs -> True]

z(t) — %e‘t (c1(2€™ + 1) +2c5(e* — 1))

y(t) — %e‘t (c1(e” = 1) + 2 (e +2))
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18.8 problem 3(d)

Internal problem ID [11548]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 190

Problem number: 3(d).

ODE order: 1.

ODE degree: 1.

Solve
' =—z —2y(t)
y'(t) =2z —y(t)

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 45

Ldsolve( [diff (x(t),t)=-x(t)-2%y (t),diff (y(t),t)=2*%x(t)-y(t)], [x(t), y(*)], singsokan)

z(t) = e *(cos (2t) c; — sin (2t) c3)

y(t) = e *(cy sin (2t) + ¢y cos (2t))

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 51

‘ DSolve [{x' [t]==-x[t]-2*y[t],y' [t]1==2*x[t]-y[t]1},{x[t],y[t]},t, IncludeSingular$olutions -> T1

z(t) — e *(cy cos(2t) — cy5in(2t))
y(t) — e7*(cy cos(2t) + c; sin(2t))
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19.1 problem 1(a)

Internal problem ID [11549]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 202

Problem number: 1(a).

ODE order: 1.

ODE degree: 1.

Solve
' = —2z — 3y(t)
y(t) = —z+4y(t)

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 95

Ldsolve( [diff (x(t),t)=-2*x(t)-3*y(t),diff(y(t),t)=—x(t)+4*xy(t)], [x(t), y(t)], lfingsol=a11)

z(t) = —2Cle<1+2\/§)t\/§+ 2026—(—1+2\/§)t\/§+ 3018(1+2\/§)t n 3c2e_(_1+2\/§>t

(1+2\/§)t - (—1+2\/§)t

y(t) = cre + coe
v/ Solution by Mathematica

Time used: 0.014 (sec). Leaf size: 144

LDSolve [{x' [t]==-2*x[t]-3*y[t],y' [t]==—x[t]+4xy[t]},{x[t],y[t]},t, IncludeSinguJLarSolut ions ->

z(t) — —iet_%/‘a’t (cl <<\/§ — 2) eVt _9 \/§> + V3¢, (64‘/§t — 1))

y(t) — %et_zﬁt (3@((2 + \/§> eV 49— \/§> — /3¢, <e4\/§’t — 1>)
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19.2 problem 1(b)

Internal problem ID [11550]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 202

Problem number: 1(b).

ODE order: 1.

ODE degree: 1.

Solve
z' = —3y(t)
y'(t) = —2z + y(t)

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 36

Ldsolve( [diff (x(t),t)=-3*y(t),diff (y(t),t)=-2*x(t)+y(t)], [x(t), y(£)]1, singsolfall)

3626_2t

z(t) = —ce¥ + 5

y(t) = c1e® + coe™

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 74

‘ DSolve [{x' [t]==-3*y[t],y' [t]==-2*x[t]+y[t]l},{x[t],y[t]},t, IncludeSingularSolu*:ions -> True]

z(t) = ée‘” (c1(2€™ + 3) — 3ea(e™ — 1))

y(t) — ée_% (c2(3€™ +2) — 2¢1 (™ — 1))
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19.3 problem 1(c)

Internal problem ID [11551]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 202

Problem number: 1(c).

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 23

Ldsolve([diff(x(t),t)=—2*x(t),diff(y(t),t)=x(t)],[x(t), y(t)]1, singsol=all) J

z(t) = —2cpe™ %

y(t) = c1 + cpe™

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 35

LDSolve [{x' [t]==-2*%x[t],y' [t]==x[t]1},{x[t],y[t]},t,IncludeSingularSolutions —>J True]
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19.4 problem 1(d)

Internal problem ID [11552]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 202

Problem number: 1(d).

ODE order: 1.

ODE degree: 1.

Solve
' = -2z —y(t)
y(t) = —4y(t)

v/ Solution by Maple
Time used: 0.11 (sec). Leaf size: 28

Ldsolve( [diff (x(t),t)=-2*x(t)-y(t),diff (y(t),t)=-4*y(t)], [x(t), y(£)]1, singsolfall)

y(t) = coe™ ¥

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 43

‘ DSolve [{x' [t]==-2xx[t]-y[t],y' [t]1==-4xy[t]},{x[t],y[t]},t, IncludeSingularSolu*:ions -> True]

1
z(t) — ée_4t((2c1 — e)e” + c2)

y(t) — coe™ ¥
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19.5 problem 1(e)

Internal problem ID [11553]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 202

Problem number: 1(e).

ODE order: 1.

ODE degree: 1.

Solve
' =1z —2y(t)
y'(t) = =2z + 4y(t)

v/ Solution by Maple
Time used: 0.11 (sec). Leaf size: 27

Ldsolve( [diff (x(t),t)=x(t)-2%y(t),diff (y(t),t)=—2*x(t)+4*y(t)], [x(t), y(t)], sjings01=a11)

y(t) = c; + cpe®™

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 62

‘ DSolve [{x' [t]==x[t]-2*xy[t],y' [t]==-2%x[t]+4*xy[t]},{x[t],y[t]},¢, IncludeSingul#rSolutions ->

z(t) — %(01 (e +4) —2¢y(e” — 1))

§(0) = £ (ea(de™ +1) — 201 (¢ ~ 1))
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19.6 problem 1(f)

Internal problem ID [11554]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 202

Problem number: 1(f).

ODE order: 1.

ODE degree: 1.

Solve
' = —6y(t)
y'(t) = 6y(t)

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 23

Ldsolve( [diff (x(t),t)=-6xy(t),diff (y(t),t)=6xy(t)], [x(t), y(t)], singsol=all) J

z(t) = —ce® + ¢
y(t) = cpe®

v/ Solution by Mathematica

Time used: 0.009 (sec). Leaf size: 30

LDSolve [{x' [t]1==-6%y[t],y' [t]==6xy[t]},{x[t],y[t]},t,IncludeSingularSolutions j>> True]

z(t) = —coe® 4+ ¢ + ¢

y(t) — o€’
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19.7 problem 3(a)

Internal problem ID [11555]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 202

Problem number: 3(a).

ODE order: 1.

ODE degree: 1.

Solve
z' =2z + 3y(t)
y(t)=—-z—-14

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 77

Ldsolve( [diff (x(t),t)=2*x(t)+3*y(t) ,diff (y(t),t)=—x(t)-14], [x(t), y(t)], singsol=all)

z(t) =14+ et<\/§ sin (\/§t> c1 — V2 cos <\/§t> cy — sin (\/§t> cy — COS (\/ﬁt) cl>

y(t) = ? +é (sin (ﬁt) ¢z + cos (\/§t> cl)

v/ Solution by Mathematica
Time used: 0.315 (sec). Leaf size: 89

‘ DSolve [{x' [t]==2*x[t]+3*y[t],y"' [t]==-x[t]-14},{x[t],y[t]1},t, IncludeSingularSoiutions -> True

z(t) — c1€e’ cos (\/§t> + (er + 362)\6;;11 (v2t) 14
¢ (c1 + ¢o)e’ sin (\/ﬁt) 28
y(t) — coe’ cos (\/§t> — 7 + 3
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19.8 problem 3(b)

Internal problem ID [11556]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 202

Problem number: 3(b).

ODE order: 1.

ODE degree: 1.

Solve
' = —3z + 3y(t)
y'(t) =z +2y(t) — 1

v/ Solution by Maple
Time used: 0.11 (sec). Leaf size: 88

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

14+/37)¢t —14+37)t 14+37)t —14+V37)t
x(t)——e_( 2)01\/?7+e( 2 )czx/ﬁ_f)e"( 2)01_5e( 2 )02+1
N 2 2 2 2 3
(—1+v37)t (1+v37)t 1

ylt)=e 2z cote 2 cl—|—§
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v/ Solution by Mathematica
Time used: 0.67 (sec). Leaf size: 192

LDSolve [{x' [t]==-3*x[t]+3*y[t],y' [t]==x[t]+2*y[t]-1},{x[t],y[t]l},t, IncludeSingj.\larSolutions -

2(t) = e B (1Y)t (74e5(1”§)t - 3((5\/37 - 37) ¢ — Gﬁ@) eVt

222
+ 3((37 + 5\/@ ¢ — 6\/3_702>)

y(t) — L(3_%(1J“/‘q?7>t (74eé(1+\/§)t + 3(2\/%01 + (37 + 5\/3_7) 02> V3Tt

_ 3(2\/3_701 + (5\@ - 37) cz))
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20.1 problem 2(a)

Internal problem ID [11557]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 218

Problem number: 2(a).

ODE order: 1.

ODE degree: 1.

Solve
' =—-z+y()
() = —3u(t)

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 28

Ldsolve( [diff (x(t),t)=—x(t)+y(t),diff (y(t),t)=-3*y(t)], [x(t), y(t)], singsol=all)

cpe 3t

z(t) = — +e ey

y(t) = coe ™3

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 43

‘ DSolve [{x' [t]==-x[t]l+y[t],y"' [t]==-3*y[t]},{x[t],y[t]},t, IncludeSingularSoluti{ons -> True]

1
z(t) — ée_3t((2c1 + c2)e” — )

y(t) — coe ™3

235



20.2 problem 2(b)

Internal problem ID [11558]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 218

Problem number: 2(b).

ODE order: 1.

ODE degree: 1.

Solve
=z

Y (t) = 3z — 4y(t)

v/ Solution by Maple
Time used: 0.11 (sec). Leaf size: 24

Ldsolve( [diff (x(t),t)=x(t),diff(y(t),t)=3*x(t)-4*xy(t)], [x(t), y(t)], singsol=all)

5026t

v/ Solution by Mathematica

Time used: 0.02 (sec). Leaf size: 149

‘ DSolve [{x' [t]==x[t]l+y[t],y' [t]==3*x[t]-4*y[t]l},{x[t],y[t]},t, IncludeSingularS#lutions -> Tru

z(t) — le_é(3+\/?ﬁ>t<cl<<37 + 5@) V37t 4 37 — 5\/3_7) +2/37¢, (a\/ﬁ - 1))

74
y(t) — %e_;(‘%m)t(ﬁ\/ﬁcl (eﬁt - 1) - @((5\/3_7 - 37) V3T _ 37 — wﬁ))
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20.3 problem 2(c)

Internal problem ID [11559]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-

Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 218
Problem number: 2(c).

ODE order: 1.

ODE degree: 1.

Solve
' =—-z+y()
y'(t) =z —2y(t)

v/ Solution by Maple
Time used: 0.079 (sec). Leaf size: 86

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

V5-3)t V5+3)t V5-3 V54+3)t
Cle( ) 5 m—#ﬁ Cle(% ere (ve+s)
2(t) = 2 - 2 Tt 2
(v-a): (vs+a)e

y(t) =cie = +coe”

v Solution by Mathematica
Time used: 0.015 (sec). Leaf size: 145

-

LDSolve [{x' [t]==-x[t]+y[t],y' [t]==x[t]-2*y[t]},{x[t],y[t]},t,IncludeSingularS

N
o}utions -> True

z(t) — ie_%(3+\/g)t<01 <<5 + \/5> eV 45— \/5) + 2v/5¢, (e‘/gt - 1>>

10

y(t) — ie—;(3+\/5)t<2\/501 (e‘/gt - 1) — cz((\/g — 5> eV —5— \/5>>

10
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20.4 problem 2(d)

Internal problem ID [11560]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 218

Problem number: 2(d).

ODE order: 1.

ODE degree: 1.

Solve
' =z +y(t)
y'(t) = =3z + 3y(t)

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 76

Ldsolve( [diff (x(t),t)=x(t)+y(t),diff (y(t),t)=-3*x(t)+3*y(t)], [x(t), y(*t)], singsokan)

(t) = e (Sin (ﬁt) V2¢; — cos (\/it) V2¢ + ¢ sin (\/it) + ¢, cos (\/ﬁt))
3

y(t) = e* <01 sin (\/§t> + ¢ coS <\/§t>>

v Solution by Mathematica

Time used: 0.027 (sec). Leaf size: 94

LDSolve [{x' [t]1==x[t]+y [t],y' [t]1==-3*x[t]+3*y[t]},{x[t],y[t]},t, IncludeSingular?olutions -> Tx

et (201 cos (\/it) +v2(cy — ¢;) sin (\/§t>>
et (202 cos (\/ﬁt) + v2(cz — 3¢1) sin (\/§t>)

z(t) —

N~ N+~

y(t) =

238



20.5 problem 4

Internal problem ID [11561]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 218

Problem number: 4.

ODE order: 1.

ODE degree: 1.

Solve

' =z —2y(t)
y'(t) = 3z — 4y(t)
With initial conditions

[(0) = 3,y(0) = 1]

v/ Solution by Maple
Time used: 0.109 (sec). Leaf size: 34

Ldsolve([diff(x(t),t) = x(t)-2%y(t), diff(y(t),t) = 3*x(t)-4*y(t), x(0) = 3, yJ(O) = 1], [x(%),

z(t) =Te ' —4e™*

y(t) =Te ' —6e %

v/ Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 34

LDSolve [{x' [t]==x[t]-2*y[t],y' [t]1==3*x[t]-4*xy[t]},{x[0]==3,y[0]==1},{x[t],y [t]}} ,t,IncludeSing

z(t) — e (7" — 4)
y(t) — e *(7e" — 6)
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20.6 problem 5

Internal problem ID [11562]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 218

Problem number: 5.

ODE order: 1.

ODE degree: 1.

Solve
z' =5z —y(t)
Y (t) = 3z + y(t)

With initial conditions

v Solution by Maple
Time used: 0.063 (sec). Leaf size: 34

e B

Ldsolve([diff(x(t),t) = 5xx(t)-y(t), diff(y(t),t) = 3*x(t)+y(t), x(0) = 2, y(o} = -1], [x(t),

7e4t 362t
t) = -
z(t) = — 5
7e4t ge2t
t)= — — ——
y(t) = — 5

v Solution by Mathematica
Time used: 0.006 (sec). Leaf size: 44

-

LDSolve [{x' [t]1==5*x[t]-y[t],y' [t]==3*x[t]1+y[t]},{x[0]==2,y[0]==-1},{x[t],y[t] }}t ,IncludeSingu

1
z(t) — §ezt(7e2t -3)

y(t) — %e%(?e% —9)
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21 Chapter 4, Linear Systems. Exercises page 225

21.1 problem 1(a) . . . . . . .. 2421
21.2 problem 1(b) . . . . . . . 243
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21.1 problem 1(a)

Internal problem ID [11563]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 225

Problem number: 1(a).

ODE order: 1.

ODE degree: 1.

Solve
' = =3z + y(t)
y'(t) = =3y(t)

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 24

Ldsolve( [diff (x(t),t)=-3*x(t)+y(t),diff (y(t),t)=-3*y(t)], [x(t), y(t)]1, singsolfan)

z(t) = (tcg +c) e
y(t) = cpe™

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 29

LDSolve [{x' [t]1==-3*x[t]+y[t],y' [t]1==-3*y[t]1},{x[t],y[t]},t, IncludeSingularSoluJL.ions -> True]

z(t) = e (cot + 1)

y(t) — coe 3t
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21.2 problem 1(b)

Internal problem ID [11564]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 225

Problem number: 1(b).

ODE order: 1.

ODE degree: 1.

Solve
' =z —y(t)
y'(t) =z +3y(t)

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 32

Ldsolve( [diff (x(t),t)=x(t)-y(t),diff(y(t),t)=x(t)+3*xy(t)], [x(t), y(t)], singsojl=a11)

z(t) = —e*(tcy + c1 — ¢)

y(t) = e*(tcy + 1)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 42

LDSolve [{x' [t]1==x[t]-y[t],y' [t]1==x[t]+3*y[t]1},{x[t],y[t]},t, IncludeSingularSolj.ltions -> True]

z(t) = —e*(c1(t — 1) + cot)
y(t) — e ((c1 + )t + ¢2)
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22.1 problem 4(a)

Internal problem ID [11565]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 237

Problem number: 4(a).

ODE order: 1.

ODE degree: 1.

Solve
' =z + 2y(t)
y'(t) = 3z + 2y(t)

v/ Solution by Maple
Time used: 0.047 (sec). Leaf size: 36

Ldsolve( [diff (x(t),t)=x(t)+2*y(t) ,diff(y(t),t)=3*x(t)+2*y(t)], [x(t), y(t)], singsol=all)

202 e4t
3

z(t) = —elc; +

y(t) = e7fcy + cpe®

v/ Solution by Mathematica
Time used: 0.01 (sec). Leaf size: 74

‘ DSolve [{x' [t]==x[t]+2xy[t],y' [t]==3*x[t]+2*y[t]},{x[t],y[t]l},t, IncludeSingula#Solutions -> 1

z(t) = ée‘t (c1(2€™ + 3) +2c5(e™ — 1))

y(t) — ée"t (3c1(€” — 1) + (3™ + 2))
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22.2 problem 4(b)

Internal problem ID [11566]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 237

Problem number: 4(b).

ODE order: 1.

ODE degree: 1.

Solve
' = —3z + 4y(t)
y'(t) = —3y(t)

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 25

Ldsolve( [diff (x(t),t)=-3*x(t)+4*y(t) ,diff(y(t),t)=-3*y(t)], [x(t), y(t)], singsol=all)

z(t) = (4tcy +c;) e
y(t) = cpe™

v/ Solution by Mathematica

Time used: 0.01 (sec). Leaf size: 30

LDSolve [{x' [t]1==-3*x[t]+4xy[t],y' [t]==-3*y[t]},{x[t],y[t]l},t, IncludeSingularSojl.utions -> True

z(t) — e 3 (deyt + c1)

y(t) — coe™ 3t
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22.3 problem 4(c)

Internal problem ID [11567]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 237

Problem number: 4(c).

ODE order: 1.

ODE degree: 1.

Solve
z' =2z + 2y(t)
Y (t) = 6z + 3y(t)

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 36

Ldsolve( [diff (x(t),t)=2%x(t)+2*y(t) ,diff (y(£),t)=6%x(t)+3*y(t)], [x(t), y(t)], lfingsol=a11)

2 e_tcl chﬁt

3 2

z(t) = —

y(t) = e7ey + cpe®

v/ Solution by Mathematica
Time used: 0.011 (sec). Leaf size: 74

‘ DSolve [{x' [t]==2*x[t]+2*y[t],y' [t]==6*%x[t]+3*y[t]},{x[t],y[t]},t, IncludeSingu#.arSolut ions ->

z(t) = %e‘t (c1(3e™ +4) +2c5(e™ — 1))

y(t) — %e"t (6c1(e™ —1) +cp(4e™ + 3))
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22.4 problem 4(d)

Internal problem ID [11568]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 237

Problem number: 4(d).

ODE order: 1.

ODE degree: 1.

Solve
z' = —5z + 3y(t)
y'(t) = 2z — 10y(¢)

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 36

Ldsolve( [diff (x(t),t)=-5*x(t)+3*y(t),diff(y(t),t)=2*x(t)-10*y(t)], [x(t), y(t)]J, singsol=all)

¢ e—llt

z(t) = — + 3™
y(t) — Cle—llt + 026—415

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 72

‘ DSolve [{x' [t]==-5*x[t]1+3*y[t],y' [t]==2xx[t]-10*y[t]},{x[t],y[t]},t, IncludeSinkularSolutions

e M (c1(6€™ + 1) +3ca(e" — 1))

N= =

e 11t (201 (e” — 1) + ¢ (e” + 6))
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22.5 problem 4(e)

Internal problem ID [11569]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 237

Problem number: 4(e).

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 20

Ldsolve( [diff (x(t),t)=2*x(t)+0*y(t) ,diff (y(t),t)=0*x(t)+2*xy(t)], [x(t), y(t)], lfingsol=a11)

z(t) = ce®

y(t) = coe?t
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v/ Solution by Mathematica
Time used: 0.068 (sec). Leaf size: 65

LDSolve [{x' [t]==2*x[t]+0*y[t],y' [t]1==0*x[t]+2*y[t]},{x[t],y[t]},t, IncludeSingujLarSolut ions ->

z(t) — cre®
y(t) = cpe®
(t) — cre*
y(t) =0
z(t) = 0
(
(
(

X

y(t) = coe®
z(t) = 0

y(t) =0

250



22.6 problem 4(f)

Internal problem ID [11570]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 237

Problem number: 4(f).

ODE order: 1.

ODE degree: 1.

Solve
z' =3z — 2y(t)
y'(t) =4z —y(t)

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 54

Ldsolve( [diff (x(t),t)=3*x(t)-2xy(t),diff (y(t),t)=4*x(t)-y(t)], [x(t), y(t)], singsol=all)

e’(cos (2t) c1 + ¢ cos (2t) + ¢ sin (2t) — sin (2¢) ¢p)
2

z(t) =

y(t) = e’(cy sin (2t) + ¢, cos (2t))
v/ Solution by Mathematica
Time used: 0.009 (sec). Leaf size: 58

LDSolve [{x' [t]==3*x[t]-2*y[t],y' [t]==4*x[t]-y[t]l},{x[t],y[t]},t,IncludeSingularSolutions -> T

z(t) = €'(c1 cos(2t) + (c1 — ¢2) sin(2t))
y(t) — e*(cycos(2t) + (2¢; — ¢3) sin(2t))
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22.7 problem 4(g)

Internal problem ID [11571]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 237

Problem number: 4(g).

ODE order: 1.

ODE degree: 1.

Solve
z' = bz — 4y(t)
y(t) =z +y(t)

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 32

Ldsolve( [diff (x(t),t)=b*x(t)-4*xy(t),diff(y(t),t)=x(t)+y(t)], [x(t), y(t)], singlfol=a11)

z(t) = *(2tcy + 2¢; + ¢3)

y(t) = ¥(tcy + 1)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 45

LDSolve [{x' [t]==b*x[t]-4*y[t],y"' [t]==x[t]+y[t]},{x[t],y[t]},¢, IncludeSingularSﬂolutions -> Tru

z(t) — €¥(2c1t — degt + ¢1)
y(t) — € ((c1 — 2¢2)t + ¢2)
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22.8 problem 4(h)

Internal problem ID [11572]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 237

Problem number: 4(h).

ODE order: 1.

ODE degree: 1.

Solve

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 36

Ldsolve( [diff (x(t),t)=0%x(t)+9*y(t) ,diff (y(t),t)=—x(t)+0*y(t)]1, [x(t), y(t)], sjings01=a11)

z(t) = —3c; cos (3t) + 3¢y sin (3t)

y(t) = ¢y sin (3t) + co cos (3t)

v/ Solution by Mathematica
Time used: 0.007 (sec). Leaf size: 42

tDSolve [{x' [t]==0*x[t]+9*y[t],y"' [t]==—x[t]+0*y[t]},{x[t],y[t]},t, IncludeSingul%rSolutions ->

z(t) — ¢1 cos(3t) + 3¢y sin(3t)

1
y(t) = cycos(3t) — 36 sin(3t)
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22.9 problem 5

Internal problem ID [11573]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 237

Problem number: 5.

ODE order: 1.

ODE degree: 1.

Solve

With initial conditions

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 14

Ldsolve([diff(x(t),t) = 2%x(t)+y(t), diff(y(t),t) = -x(t), x(0) = 1, y(0) = —1}],[x(t), y()1,

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 16

‘ DSolve [{x' [t]==2*x[t]+y[t],y' [t]==-x[t]+0*y[t]},{x[0]==1,y[0]==-1},{x[t],y[t] } ,t,IncludeSing

z(t) — €

y(t) — —e
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22.10 problem 6

Internal problem ID [11574]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 237

Problem number: 6.

ODE order: 1.

ODE degree: 1.

Solve
' =1z —2y(t)
y'(t) = =2z + 4y(t)

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

Ldsolve( [diff (x(t),t)=x(t)-2%y(t),diff (y(t),t)=—2*x(t)+4*y(t)], [x(t), y(t)], sjings01=a11)

y(t) = c; + cpe®™

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 62

‘ DSolve [{x' [t]==x[t]-2*xy[t],y' [t]==-2%x[t]+4*xy[t]},{x[t],y[t]},¢, IncludeSingul#rSolutions ->

z(t) — %(01 (e +4) —2¢y(e” — 1))

§(0) = £ (ea(de™ +1) — 201 (¢ ~ 1))
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23.1 problem 3

Internal problem ID [11575]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 244

Problem number: 3.

ODE order: 1.

ODE degree: 1.

Solve

=3z —yit)+1
y@t)=z+yt)+2

With initial conditions
[2(0) = 1,y(0) = 2]

v/ Solution by Maple
Time used: 0.094 (sec). Leaf size: 32

Ldsolve([diff(x(t),t) = Bxx(t)-y(t)+1, diff(y(t),t) = x(t)+y(t)+2, x(0) = 1, yFO) = 2], [x(t),

3 3t 7
CL'(t) = —Z + 62t (_E + Z)

5, 3t 13
y(t) = 4+e( 2+4)
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v/ Solution by Mathematica
Time used: 0.071 (sec). Leaf size: 42

LDSolve [{x' [t]==3*x[t]-y[t]+1,y' [t]==x[t]+y[t]+2},{x[0]==1,y[0]==2},{x[t],y [t]J} ,t,IncludeSing

z(t) — 3(6%(7 — 6t) — 3)

y(t) — i(e%(13 —6t) —5)
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23.2 problem 4

Internal problem ID [11576]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 244

Problem number: 4.

ODE order: 1.

ODE degree: 1.

Solve
' = -5z +3y(t) +e*
Y (t) = 2z — 10y(t)

v/ Solution by Maple
Time used: 0.063 (sec). Leaf size: 48

Ldsolve( [diff (x(t),t)=-5*x(t)+3*y(t)+exp(-t) ,diff (y(t),t)=2*xx(t)-10xy(t)], [X(t;) » y(t)], sings

e—lltc2

z(t) = — 5+ e *c, +

3et

10

v/ Solution by Mathematica
Time used: 0.092 (sec). Leaf size: 88

-

DSolve [{x' [t]==-5*x[t]+3*y[t]+Exp[-t],y' [t]==2*x[t]-10*y[t]1},{x[t],y[t]},t, In;:ludeSingularSo

N\

1
z(t) — %e—”t(zlel"t +30(2¢1 + c2)e™ + 10(c1 — 3¢2))

1
ﬁe_llt (7€' +15(2¢1 + c2)e™ — 30(c1 — 3¢2))

259



23.3 problem 5

Internal problem ID [11577]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 244

Problem number: 5.

ODE order: 1.

ODE degree: 1.

Solve

' =y(t)
y'(t) = —z + cos (wt)

v/ Solution by Maple
Time used: 0.281 (sec). Leaf size: 71

Ldsolve([diff(x(t),t)=0*x(t)+y(t),diff(y(t),t)=—x(t)+cos(w*t)],[x(t), y()1, gﬁngs01=a11)

cos (t) cow? — sin (t) c;w? — ¢ cos (t) + ¢y sin () + cos (tw)
(w—1)(w+1)

z(t) = —

w sin (tw)

y(t) = sin (t) c2 + ¢1 cos (¢) + 1

v/ Solution by Mathematica
Time used: 0.119 (sec). Leaf size: 57

LDSolve [{x' [t]==0*x[t]+y[t],y' [t]==—x[t]+Cos[wxt]},{x[t],y[t]1},t, IncludeSinguljarSolutions ->

cos(tw .

z(t) —ﬁ + ¢; cos(t) + ¢ sin(t)
w sin(tw .

y(t) ﬁ + ¢o cos(t) — ¢y sin(t)
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23.4 problem 6

Internal problem ID [11578]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 244

Problem number: 6.

ODE order: 1.

ODE degree: 1.

Solve
' =3z +2y(t)+3
y'(t) =Tz + 5y(t) + 2t

v/ Solution by Maple
Time used: 0.078 (sec). Leaf size: 91

Ldsolve( [diff (x(t),t)=3*x(t)+2xy(t)+3,diff (y(t),t)=T*x(t)+bxy(t)+2*t], [x(t), y}t)] , singsol=z

e(4+\/ﬁ)tc2 Vi5 e—(—4+\/ﬁ>tcl Vi5 e(4+¢ﬁ)tc2 e—(—4+¢ﬁ)tc

t) = — — — Lyat+1
z(t) - - 7 7 + 4t + 17
y(t) = e(4+\/ﬁ)tcz +e (_4+\/ﬁ>tcl — 6t — 25
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v/ Solution by Mathematica
Time used: 2.783 (sec). Leaf size: 178

LDSolve [{x' [t]==3*x[t]+2*y[t],y' [t]1==T*x[t]+b*xy[t]+2*t},{x[t],y[t]},t, IncludesjingularSolution

z(t) —

%e‘((\/ﬁ—zx)t) (120@(¢ﬁ—4)t(t +8)+ (2\/502 - (\/ﬁ _ 15) Cl) VTSt
+(15+V15) e - 2\/@2)

40) = g () (_606(m_4)t(3t +23) + (V15er + (154 VI5) e ) V'™

30
— TV/15e; - (V15 - 15) 02)
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23.5 problem 7

Internal problem ID [11579]

Book: A First Course in Differential Equations by J. David Logan. Third Edition. Springer-
Verlag, NY. 2015.

Section: Chapter 4, Linear Systems. Exercises page 244

Problem number: 7.

ODE order: 1.

ODE degree: 1.

Solve
' =z —3y(t)
y'(t) =3z + Ty(t)

v/ Solution by Maple
Time used: 0.062 (sec). Leaf size: 35

Ldsolve( [diff (x(t),t)=x(t)-3*y(t),diff(y(t),t)=3*x(t)+7*y(t)], [x(t), y(t)], singsol=all)

e‘“ (3t02 + 301 - Cz)
3

z(t) = —

y(t) = e*(tcy + 1)

v/ Solution by Mathematica
Time used: 0.004 (sec). Leaf size: 46

‘ DSolve [{x' [t]==x[t]-3*y[t],y' [t]==3*x[t]1+7*y[t]1},{x[t],y[t]l},t, IncludeSingula#Solutions -> 1

z(t) = —e*(c1(3t — 1) + 3cot)
y(t) — e4t(3(cl + o)t + ¢2)
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