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Aalto-yliopisto

Kokeessa saa kyttii laskimia, mutta ej taulukkokirjoja.
Calculators allowed.

Tehtivi 1: Laske ellipsoidin £ +£ +2 < 4 tilavuus tekemilld muuttujanvaihto siten, ettd sama
P 3% T 9 q i AL 1l

kappale uusilla muuttujilla «, v, w on pallo u? + v2 + 12 <4

Calculate the volume of the ellipsoid % + *’gﬁ + 24—2 < 4 by doing a change of variables so, that with
the new variables u, v, w the solid is a sphere u® + v? + w? < 4,

Tehtivi 2: Olkoon F(,y,2) = () i+ yj + k.

a) Osoita, etti kentiin F se kenttdviiva, joka kulkee pisteen (1, 1, 0) kautta, voidaan parametri-
soida muodossa r(t) = ei + e'j + tk. (2 p.)

b) Laske [, F - dr, missi C on kyseisen kenttéiviivan osa pisteestii (1,1,0) pisteeseen (e, e, 1).
4p)

LetF(z,y,2) = (%2) i+yj+k.

a) Show that the field line of ¥ that passes through (1,1,0) can be parametrized as r(t) =
e'i+elj+tk (2p.)

b) Find f( F - dr, where C is the part of the field line from (1, 1,0) to (e;e,1). (4p.)

Tehtiivi 3: Tarkastellaan vektorikenttiii F(z,y,2) = &j 4 :i-‘{] — Lfﬂ—zk kun z > 0.

4
a) Osoita, ettd vektorikentti on konservatiivinen.

b) Laske kentin tekemi tys, kun hiukkanen siirretéddn pisteestd (1,1,1) pisteeseen (2,4,3)
koordinaattiakselien suuntaisista osista koostuvaa murtoviivaa pitkin.

Consider the vector field F (z,9,2) = %"‘i + 3‘14 j— %y—zk, where z > (.

a) Show that the vector field is conservative. 7,

b) Calculate the work done by the Jield when a particle is moved from (1,1,1) to (2,4, 3) via a
path consisting of line segments that are parallel to the coordinate axis.
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(r,,2): . =rcos(p), y =7rsin(p), z=2dV =rdrdpdz
(p,¢,0): © = psin(p) cos(f), y = psin(p)sin(8), z = pcos(p), dV = p*sin(p) dp dp db




