Exercise 6 - differential equations

X

Solve the initial value problem z’ + 1 —t2, z(0) = 2.
2 t3(3t +4)
t) = - S t> -1 }
[x( S R Ty
L 3 2
Solve the initial value problem z’ = ST+ z(2) = 3.
20 2
e =+ t>0]
4t 1
Solve the initial value problem 2’ = T —fl t 2 T (0)=0

1
Solve the initial value problem ' = xtgt + p— z(0) = 1.
Cos

Solve the initial value problem 2z’ = xcotgt +sin2¢, x(57) = 1.

1
2

[x(t) = 2sin®t — sint }

2z

1+1¢)3 0) = —3.

Solve the initial value problem z’ =

[x(t):—g(1+t)2+§(1+t)4, t>—1l

Najdéte feseni Cauchyho tdlohy 2’ = zsint + sintcost, z(5m) = 2.

1
2

[x(t) =e '+ 1—cost }

2t
Solve the initial value problem z’ = 1 —i-l;f? +2+1, z(1) =4
[x(t) = (1+)(1+12) }
2t 3t
Solve the initial value problem 2z’ = — ; +:Ut2 + 1 T z(0) =2
2+t
t) = |
=) 1+ 12

Solve the initial value problem z’ = —% +t, x(2) =0.



3
Solve the initial value problem z’ — TI = t3sint, x (—— 7r) = —

+ arcsint, x(0) =0.

[x(t) =iVI—arcsin’®t, —-1<t< 1.}

tx
Solve the initial value problem z’ = PR

Solve the initial value problem x’ — z cotgt = 2tsinft, x(% 7r) =1+ }17T2.

[a:(t):(1+t2)sint, 0<t<w.}

tx
2 —1

[:L‘(t) = (4 arccos’t — m?)V1 =12, te(-1,1) }

Solve the initial value problem z’ =

—arccost, x(0) = 0.

Solve the initial value problem 2’ — x cotgt = sin*¢, x(% ) = —2.

[[L‘(t) = —(24cost)sint, 0<t< 7T.:|

2
Solve the initial value problem ' + TT= 3Int, x(1) =0.

1 t
[x(t):@—g—i-tlnt, t>0}

Solve the initial value problem z/ = —2tx 4 2te™", 2(0) = 1.
[x(t) = (1+2)e " }

2
Solve the initial value problem z’ = ——z + & z(l) = 1.
2t—1
[m(t) == t> o.}
o2t
Solve the initial value problem 2z’ 4 2z = 5 1 z(l)=1

[x(t) =e (e —In(2-1), t<2

Solve the initial value problem 2/ — 3z = e* tgt, z(0) = 2.

[x(t) = (2 —In(cost))e™, te (-im im)
2 1
Solve the initial value problem z’ + Tx = z(1) = 3.
2+4t+1  4In(2-1)
[x(t) = 5+ n , t€(0,2) }

2



Solve the initial value problem 2’ — % =2Int, x(1)=0. [:c(t) =tln’*t, t>0 ]

Solve the initial value problem 2’ + ztgt = (t — 1)e *cost, z(0) =1.

[x(t) = (1 —te™") cost

r -
Solve the initial value problem z’ + % =sint, z(m)=0. [x(t) = y —cost.

1 -
Solve the initial value problem 2’ + z = GET D) z(0) = 0. [:E(t) = e tarctgt |
Solve the initial value problem 2’ + 2tz =t + 3, x(0) = 4. [x(t) =4e " + 142

Solve the initial value problem 2’ 4+ xsint = sintcost, z(0) = 2.

Solve the initial value problem 2’ + z cost = sintcost, xz(0) = 1.

2 4Int
Solve the initial value problem z’ + Tx = tn , z(l)y=2

3
[m(t) = S +2Int -1, t>0.}
Solve the initial value problem 2z’ + 2z = 5e ' cos2t, x(0) = 2.

[x(t) =e 2 + e cos2t + 2e " sin 2t }

Solve the initial value problem 2’ + 3z = e~ (2sint — cost), x(0) = 1.

[a:(t) =2e ¥+ Le!(3sint — 4 cost) }

Solve the initial value problem 2’ 4+ 2x = 4e *cos2t, x(0) = 1.

[x(t) =1e % + 2 e (cos 2t 4 2sin 2t) ]

Solve the initial value problem 2’ 4+ x = 3sin4t, z(0) = —1.

[a:(t) =—2e'— £ cosdt + = sin4t.

Solve the initial value problem @’ + 2z = 3¢’ cos 2t + e’ sin 2¢t, «(0) = 1.

[x(t) = S e 4 L ef(Tcos 2t + 9sin 2t) }



Solve the initial value problem 2’ — 3z = 2e ' cost + 3e 'sint, z(0) = 2.

[ac(t) =2 e¥ — Le(11cost + 10sint).

Solve the initial value problem @’ +z = ¢ *cost +2e'sint, x(0) = —1.

[w(t) =e '(1 —2cost + sint) ]

Solve the initial value problem z’ — 2x = (¢t 4+ 1)e! 4+ 3e*, z(0) = 3.
[a:(t) = (3t + 5)e — (t+ 2)et }

Solve the initial value problem z’' 4+ 3z = (6t + 1)e* — e~ z(0) = 2.
[a:(t) = (2 t)e ¥ + teP }

Solve the initial value problem 2’ 4+ 2x = e *sin3t, (0) =0.

[:p(t) = 2o — 2 etcos3t + {5 e sin 3t

2

[x(t) =36 + Le¥(sint — cost).

[m(t) =3e'—2 cos2t — 1 sin2t.

Solve the initial value problem 2’ —z =e™" — cos2t, x(0) = 0.

Solve the initial value problem 2’ — 2z = ¢'(1 +¢'), z(0) = 0.

Solve the initial value problem txz’ — 22+ 1=0, z(1)=-2.
[x(t) = —\/(lnt+ VB2 -1, t> el-V5 |

Solve the initial value problem 2’ — 2> =1, = (% 7T) =1.

[a:(t) =tgt, te(imin) ]

Solve the initial value problem tz’ +x = xInz, (1) = 1.

[x(t) =e!™t radsi t> 0.

Solve the initial value problem (1 + e")xa’ =¢', (0) = —1.



[#(t) = —/1+2mn(e! +1) ~In4.|

1—¢
Solve the initial value problem 2’ = o z(1l) = 2. [m(t) =+v5+2Int —¢2 }
x
2tx?
Solve the initial value problem x’' = —%, z(0) = 1.
1
t) = te (—vI_ol L—-l}
[+t ma—py (€ (VImehVime)
2
Solve the initial value problem 2’ = i t+ 1, z(—1) = -2
x
V5 —t?
{9&(25) = 1€ (—V5, 0)]
2t 1 — a2
Solve the initial value problem z' = t2—4x’ z(0) = 0.
[:c(t) =sin(ln(l — 1¢%)), -2<t<?2 ]
1—e”
Solve the initial value problem ' = tz*> —t, z(0) = 0. [x(t) =1
e e / 2 2e2(t71)
Solve the initial value problem 2’ + 2° = 2z, (1) = 1. [x(t) =T
1 -
Solve the initial value problem 2’ + 2 = —, 2(0) = 2. [.T(t) =3e 2 4+ 1.
x
Solve the initial value problem o’ + tx? +t =0, z(0) = 1.
o) =tg(ir— 1), —fir<t< fir]

Solve the initial value problem 2’ +2%sint+sint =0, z(0) = 0. [x(t) = tg(cost—1) }

t2 1
Solve the initial value problem 2’ + tx? = t, x(0) = 0. [x(t) = eﬂﬁ }

3

y , ot 1
Solve the initial value problem z’ + et z(1)=0
-1
[l‘(t) R radsi ¢ > O.}
Solve the initial value problem 2’ —z = 2%, (0) = 2.
2¢!

1
Solve the initial value problem (1 + e_t)a:’ =—, z(0)=1.

[2(t) = /1 +2In(1 +¢') —In4.|




Solve the initial value problem tz' =tgx, xz(1)=

[m(t) = arcsin(5¢), radsi t € (0,2) }

Solve the initial value problem tzz’ + 2% +1=10, z(1)= —2.

[x(t):—'5t_t2, 0<t<\/5.}

Solve the initial value problem 2’ + z = xlnxz, z(0) = €. [x(t) =o' t1 }

Find the general solution of the differential equation z” — 32’ + 2x = 2t*> — 3 + 5cost.

[x(t) = cre' 4+ cpe® + 12+ 3t + 2+ 5 cost — £ sint.

Find the general solution of the differential equation 2" — 42’ + 42 = 2e? + 4 sin 2t.

[x(t) = 1€ + cpte? + t?e* + 1 cos2t.

Find the general solution of the differential equation 2" + x = 2t —t + 2 — 2te™".

[a:(t) =cpcost+ cosint + 262 —t —2—e (t + 1) }

Find the general solution of the differential equation 2" — 4z = —4e2 4 17e? cost.

[m(t) = c1e?! + cpe 2 +te™? 4 e?!(—cost + 4sint) }

Find the general solution of the differential equation z” + x = e~ + 2te.

[m(t) =cpcost +cosint + et 4 (t — 1)et.

Find the general solution of the differential equation z” + z =t 4 sint.

[:p(t) =cjcost + cosint +t — L tcost.

Find the general solution of the differential equation z” — 42 = 2e=2 + 6 sin 2t.

[x(t) = c1e® 4 cpe™? — S te ™ — 3 sin2¢.

Find the general solution of the differential equation z” + 2’ — 2x = 5 cos 2t + 6e .

[x(t) = cre’ + cpe™ — 2te ™ + 1 (sin2t — 3cos 2t) .

Find the general solution of the differential equation z” + 42 = 8sin®¢.

[av(t) =1 c082t + cosin2t + 1 — tsin 2t.

Find the general solution of the differential equation 2" + x = 2 — 2 — 2te™".

[m(t) =cicost +cosint —t* +4—et(t+1).

Find the general solution of the differential equation 2" + 2’ — 22 = —6e=2 + 5sint.

6



[:z:(t) = cre' + cpe % + 2te™* — L (cost + 3sint) }

1
2

Find the general solution of the differential equation z” — 2/ — 22 = 3¢~ — 10 cos 2t.

[m(t) = cre”t 4 ce® —tet 4 3 cos 2t + 1 sin2t }

Find the general solution of the differential equation z” + 42’ + 4z = =2 — 8t.

[x(t) = e 4 cote™ + S 1% +2(1 — t).

Find the general solution of the differential equation z” + 42’ 4+ 132 = 3e~2! + 20sint.

[m(t) = cre ? cos 3t + coe ' sin3t + e — S cost + 3 sint.

Find the general solution of the differential equation z” + 4z = 2e™2 + 5 cos 3t.

[a:(t) = ¢ €082t + cosin 2t + § e 72 — cos 3¢

Find the general solution of the differential equation z” + 22’ — 3x = 2e~* — 15 cos 3t.

[a:(t) = cre' + cpe™¥ — Le™ + cos3t — 1 sin3¢.

1
2

Solve the initial value problem

)+ xh+4r + 225 =0, z1(0) = 2,

x1(t) = e 3 (2cost +sint), xa(t) =e 3 (cost — 2sint).

Solve the initial value problem

xy —xh+2r + x5 =0, x1(0)
5zf + a4 + 32, =0, x2(0)

Y

2
5.

x1(t) =2cost —4sint, x9(t) =5cost+ 5sint.

Solve the initial value problem

xh —4ah + 521 =0, x1(0)
22 — 3xh, 4+ bxy =0, x2(0)

Y

2
4.

[;El(t) =e'(2c082t — 6sin2t), xo(t) = e'(4cos2t — 2sin2t) .

Solve the initial value problem

rh+ xh+ 51, =0, x1(0)
3z — 2xh 4+ bz =0, x2(0)

0,
5



[ml(t) = —10e % sint, xo(t) = e *(cost —sint).

Solve the initial value problem

¥y +ahy—4x =0, 21(0) =1,
) —xh — 2w + 229 =0, 29(0) = —1.

zi(t) = (2t + 1)e*,  xy(t) = (2t — 1)e* .

Solve the initial value problem

Ty — x5+ 31 +2,=0, x1(0) =
22 — 3xh, 4+ 3z + 629 =0, x9(0) =

Solve the initial value problem

2¢) + xh 42w — 225 =0, z1(0) =1
) + 225 4+ 1021 + bzy =0, 29(0) = 2.

z1(t) = e "(cos 3t + 3sin3t), xo(t) = e *(2cos3t —4sin3t).

Solve the initial value problem

20 +xh, —8x1 =0, x1(0)
20 —ah + 429, =0 x2(0)

Y

1
4.

[a:l(t) = e?(cos2t — 2sin2t), x5(t) = 2¢*(2cos 2t + sin 2t) }

Find the general solution of the system of differential equations
Ty =11 — 3w+ 3t +1, xhy = 4xy — 619 + 26"

[xl(t) =cre 4+ 3ce 3+ 3t —1— %et . To(t) = crem® +dce 3t + 2t — 1 }

Find the general solution of the system of differential equations
T = 219, Ty = —5wy + Twy + (2t + 1)e* .

[xl(t) = c1e® + 2c9e™ — 2te¥ | xo(t) = 1e®! + Hege® — (3t 4 1)e? }

Find the general solution of the system of differential equations

x = Twy — 18wy + e, rh = 3w — 819 +te".



[xl(t) = 3crel +2ce7% + (9t — 8)e™!  wo(t) = coe’ + cpe™?t + (4t — 4)e ™! }

Find the general solution of the system of differential equations
Ty = 9 + (4t + 3)e’, Ty = —x1 — 215 — €'

[:pl(t) =ciet + et +1)e " + 3te!,  x9(t) = —cre™t — cote™ — te! }

Find the general solution of the system of differential equations
ri=r +a+ 1, Ty = —x1 + 29+ 2t.

[xl(t) = cietcost + cpel sint +t + % . ao(t) = —ciefsint + cpel cost — & — % }

Find the general solution of the system of differential equations
x =2z — 3wy + 10te’ xhy = 311 + 219 — 26"

11(t) = c1e* cos 3t + coe*! sin 3t + (% — t)et ,
To(t) = c1e* sin 3t — coe® cos 3t + (% + St) el

Find the general solution of the system of differential equations

ry =1z — bry + 8, xh =511 — 9149

[xl(t) =ce 4 oBt+ e ™+ 5t -1 zy(t) = cre ¥ + begte ™ + 3¢ - 2 }

Find the general solution of the system of differential equations

7 =22y — 19 — dte! ry =11 + 4y

[a:l(t) = 1% + ot — 1) + (3t + 2)e',  zy(t) = —c16% — cote™ — (£ + 1)e! }

Find the general solution of the system of differential equations

ot =z + 379+ e ", 7Y = 311 + 9 — 36"

[ml(t) =cie ? f et + 27t el xo(t) = —cre % + cpett — et }

Find the general solution of the system of differential equations

) = =31y — 8xg + o2t , xy = 2x1 + by + 3e?t.

[ml(t) = 2ciet + co(4t — 1) — 27e* | x5(t) = —cie’ — 2cqte! + 17 }

Find the general solution of the system of differential equations

o) = 31, — 224 + St Ty = Bry + 19 — 7



21(t) = 2c1€* cos 3t + 2coe” sin 3t + £ (2t + 1)e™
To(t) = cre*(cos 3t + 3sin 3t) 4 cpe® (sin 3t — 3cos 3t) + 5 (5t — 1)e¥ .

Find the general solution of the system of differential equations

Ty = —dx; — 2wy + 37", Ty =311 +x9 —€ "

|:$1(t) = QCleit + 6267275 + (1 — 4t)e*t , J]Q(t) = —3016715 — CQGiZt + (2 + 6t)e*t i|

Find the general solution of the system of differential equations

/ / —2
x) = 3wy — 29 — 2¢", Th=1x + 20+ 8 .

[:cl(t) = c1e® + ¢yt + 1)e? — %e_gt . xo(t) = c1e®t + eote®® — 2et — %e_% }

Find the general solution of the system of differential equations

7| = 31 — 229 + (2t + 1)€, Ty =41 — 19 — €'
x1(t) = c1€' cos 2t + coe' sin 2t + (t + %)et ,
Ta(t) = cre’(cos 2t + sin 2t) + cpe’ (sin 2 — cos 2t) + (2t + 3)e’.

Find the general solution of the system of differential equations
rh = Twy — 4wy + et ry=4x; — 3wy — 5.

[xl(t) = ciet + 2067 — 2 — 4 my(t) = 2cie7 + cpe® — 20! — T }

Find the general solution of the system of differential equations
rh =211 — 319 — 4e', rhy = 31 — 4ay + 2%

[xl(t) =ce + o3t +1)e " —be' — 2e* | ay(t) = cre” + 3egte™ — 3e! }
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