VEKTORIANALYYSI
2. vilikoe / 2. exam
10.12.2012

1. Laske kiyrdintegraali [ F-d3, kun F(z,y) = (2,9%) ja v C R? on paraabelin
x = 3y? kaari, alkupisteend (0,0) ja loppupisteena (3,1).

2. Laske integraali [ fdz,dz,, kun f: D — R, f(z) = 22z, + 2} ja
D
D= {5? = (:1'1)232) € R? : Hl_?” < b, T3 > O}

3. a) Olkoon F : R? — R? F = (F, F,) vektorikenttd, jolle molemmat F; — R
ovat jatkuvasti derivoituvia funktioita. Miten méaritelliin F:n eksaktisuus? Esiti
(ilman todistusta) yleinen vilttamaton ehto eksaktisuudelle, joka perustuu kahden
muuttujan funktion derivoimisjérjestyksen vaihdannaisuuteen (max. 2 pistettd).

b) Mairia vakio A € R siten, ettd vektorikentisti F : R? — R?,

F(z,y) = (Azysin(z®y), z° sin(z?y) + y?)

tulee eksakti. Etsisen jdlkeen jokin F':n potentiaali kdyttden mitd tahansa luennoilla
tai laskuharjoituksissa mainittua keinoa (max. 4 pistetti).

4. Laske [((V x F)-dS, kun F : R® — R3 on vektorikentti
F(z,y,2) = (= 102%7%", 10y® cos(yz), cos(z + y) sin(yz)), "

ja pinta S on puolipallon kuori S = {(z,y,2) € R® | 2? +3? + 22 = 1, z > 0},
normaalivektori ylospain.
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1. Calculate the line integral f,yF - ds, for F(z,y) = (x,y%), and the arc of the
parabola v C R?, z = 332, starting from (0, 0) and ending at (3,1).

2. Calculate the integral [ fdzidz,, given f: D — R, f(Z) := 2}z, + 23 and
D
D= {Z=(z,2;) €R*: ||| <5, =, >0}

3. a) Let F : R? = R?, F = (F}, F,) be a vector field such that both Fj; — R are
continuously differentiable functions. How do you define the exactness of F?7 Give
(without proof) a general necessary condition for the exactness, which is based on
the commutativity of partial differentiation of 2 variable functions (max. 2 points).
b) Find a constant A € R making the vector field F : R* — R?,

2

F(z,y) = (Azysin(z*y), 2° sin(z?y) + y*)

exact. Then find a potential of F' using any method mentioned in the lectures or
exercise problems (max. 4 points).

4. Calculate [((V x F)-dS, when F : R? — R? is the vector field
Flz,y,z) = (- 10275 104" cos(yz), cos(x + y) sin(yz)),

and the surface S is the hemisphere S = {(x,y,2) € R} | 2? +y* + 22 =1, 2 > 0}
with normal vector pointing upwards.



