3. série uloh z Matematiky IIB

Pokyny k vypracovani: Kazdému studentovi je ptidélen kéd skladajici se ze 4 cifer, napt. 0192. To
znamena, ze odevzdé (0) varianta 1. ptikladu, (1) varianta 2. piikladu, (9) varianta 3. pfikladu a (2)
varianta 4. piikladu. ReSeni piikladi piste na list papiru formatu A4, ktery oznacte jménem, ¢islem
studijni skupiny a pridélenym kédem.

Hodnoceni: za 1. a 3. priklad po 3 bodech, za 2. a 4. pfiklad po 2 bodech.

1. Vypocitejte pomoci divergentni véty tok vektoru v uzavienou plochou S (orientovanou vekto-
rem vnéjsi normadly), tj. [/ vdS, je-li:
S

(1) v(z,y,2) = (22, 2%y, 2%2), S = {(z,y,2) e R} 2> + y?> = a* 0 < 2 < b}, a,b > 0;

2) v(z,y,2) = (z+ 2y +za+y), S={(z,y,2) € R%2” + 3> + 2° = 4}

(3) v(z,y,2) = (sinz,y(2 — cosx),0), S je povrch kvadru 0 <z <3,0<y <2,0< 2z <1,
(4) v(z,y,2) = (0,ycos®x + 133 z(sin®z — 3y?)), S = {(z,y, 2) € R 2?2 + % + 22 =4},
(5) v(z,y,2) = (x,2y%32%), S = {(x,y,2) E R} 2 +y*=9,0 < 2 < 1},

Vypoditejte pomoci Stokesovy véty [[ rotvdS, je-li:
S

(5) v(z,y,2) = (2%,22,—y?*), S je horni polovina jednotkové sféry z? + y* 4+ 22 =1 (2 > 0)
orientovana vektorem normaly n= (0,0,1) v bodé (0,0, 1);

(6) v(z,y,z2) = (6zz,—12, —3y?), S jako v (5);

(7) v(z,y,2) = (22,—y,x), S je trojihelnik o vrcholech [2,0,0], [0,2,0], [0,0,2] orientovan
vektorem normaély (1, 1,1) v bodé (3,3,1);

(8) v(z,y,z) = (24 zy, 2*), S jako ve (7);
9) v(z,y,2) = (22 + 2% 2y, 2> + y?), S jako ve (7).

2. Naleznéte pomoci Laplaceovy transformace feseni Cauchyovy tlohy pro soustavu diferencial-
nich rovnic:

(0) 2" =2y +2x =0, 32’ + 2y" — 8y =0, 2(0+) = y/(0+) =4, 2/(0+) = y(0+) = 0;
(1) 2/ =2 —y+2sint, y =2z —y, 2(0+) = y(0+) = 0;

(2) @' =y+2¢e, ¢y =+t 2(04+) =0, y(0+) = —1;

(3) ' =2x —4dy+4e? y =2z — 2y, x(0+) = y(0+) = 2;

4) o’ =2x+vy,y =4y —z, 2(0+) =0, y(0+) = 1;

(5) @’ =2 —3y,y =3x+y, z(0+) =1, y(0+) = 2;

(6) 2" =2y, y" = —2x, x(0+) =1, 2/(0+) = y(0+) = y'(0+) = 0;
(7)
(8)
(9)

¥ =2r—y—z,yY=20—y—2z 2 =2z—x+y, 2(0+) =0, y(0+) =1, 2(0+) = —2.

(0) y"(t) — 20/ (t) + 2y(t) = e7t, 5(0) =0, y'(0) = 1;
(1) y"(t) + w?y(t) = cos2t, y(0) =1, y'(0) =0, w? # 4;
(2) y"(t) + 2y (t) + By(t) = 0, y(0) = 2, y'(0) = —1;

(3) y'(t) — 20/ (t) — 2y(t) = 0, y(0) = 2, y/(0) = 0;



(4) ¥'(x) + 6y'(x) + 13y(x) = 0, y(0) =3, ¥'(0) = 7;
(5) " + 4z = 2cos?*t, x(0) = 0, 2/(0) = 0;

(6) 2" + 22’ 4+ 3z =tcost, z(0) = —1, 2/(0) =0;
(7) 2" +4x = 4cos 2t — sin2t, 2(0) =0, 2/(0) = §;
(8) 2" —a’ —6x =6e*+2e7 % 2(0) =0, 2/(0) = ;
(9)

T
9) 2"+ 9z = 18cos 3t, z(0) = 0, 2/'(0) = 9.

4. Urcete Laplaceovu transformaci dané funkce (kone¢ného impulsu), je-li:

(0) f(t)="2tproteI={(0,a), f(t)=0prot€R\I,a>0,beR,;
(1) f(t) =sinZt prot € I =(0,a), f(t) =0prot e R\ I, a > 0;
(2) f(t) = —costprotecl= (5,7, f(t)=0protc R\ I;

(3) f(t)=—costproteI=(Z,%) f(t)=0prot € R\ I.

Urcete Laplaceovu transformaci dané periodické funkce f, je-li:
(4) f(t) = [cost];
(5) f(t) = (cost + |cost]|)/2.

Naleznéte TeSeni integralni, resp. integrodiferencidlni, rovnice:
(6) y— [ y(r)dr = cosht;
(7) y—i—fo 7)dr =1, y(0+) = 1;
(8) v — [y y(r)dr =2, y(0+) = 0;
(9) y—2 [, y(r)dr = cosht.



