Prof. A. Sapozhnikov Mathematics 3 (10-PHY-BIPMA3)

EXERCISES, Week 4 (submit by 08.11.2017)

1. Compute the integral f f f ¢ f(7,y, z)dxdydz using spherical or cylindrical coordi-
nates

(a) flz,y,2) =2 +y? =22 and S = {(2,,2) | | < 2®+y’+2> <4, 2 >0,y > 0},
(b) flz,y,2) =22 +y? and § = {(z,y,2) | “5L < 2 < 2},

(c) f(z,y,2) = \/y*+ 22 and S is bounded by surfaces y*> + 22 = 1, y + = = 1,
y—x =1

2. Compute the line integral fw 2y ds, where 7 is the part of the circle 22 + y? = 1
located in the positive quadrant {(z,y) | « > 0,y > 0}.

3. Compute the line integral fvzds, where v is the helix in R3 {(z,y,2) | * =
tcost, y =tsint, z=1t, 0 <t <2r}.
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4. Compute [. 2xy dz+a? dy, where 7 is the oriented curve {(z,y) |y = %, 0 <z < 2}
with the orientation from x = 0 to x = 2.

5. Compute fﬂ/(y + 2)dr + (z + z)dy + (v + y) dz, where 7 is the oriented curve
{(z,y,2) | * = sin’t, y = 2sintcost, z = cos’t, 0 < t < 7} with the orientation
fromt=0tot=m.



