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

EXERCISES, Week 6 (submit by 21.11.2016)
1. Compute the following surface integrals of scalar fields.
(a) [[(x+y+ 2)dS, where S is the upper semisphere: 2 + y* 4+ 22 =1, z > 0.
s
(b) [[(2* +y*)dS, where S is the full surface of the cone /22 +y? < z < 1.
S
ds . . .1 z2 2 22
(c) ‘gf W’ where S is the ellipsoid & + % + % = 1.
d zyz dS, where S is the surface of the cube 0 < x < a, 0<y<gq,0< 2z <a.
( yzds, ,0<y<a,
s
(e) [[zdS, where S is part of the elliptic paraboloid 2z = z*+y? satisfying z < 1.
s
2. Compute the following surface integrals of vector fields.
a 2% + y?) dzdy, where S is the bottom side of the disc 22 +y? < 4, z = 0.
(a) JJ(
5

(b) [[(2z — ) dydz + (x + 22) dzdx + 3z dxdy, where S is the upper side of the
s
triangle r +4y+ 2 =4, x>0,y >0, 2 > 0.

(¢) [[a?dydz, where S is the outer side of the sphere z? + y* + 2% = 1.
s

(d) [[(z—1)3dydz, where S is the inner side of the upper semisphere z?+y*+ 2% =
S
2z, z > 0.

(e) [[ xdydz, where S is the outer side of the ellipsoid i—i + 2’—2 + i—j = 1.
S

(£) [[2®dydz + y*dzdx + 2*dxdy, where S is the lower side of the elliptic
S

paraboloid z = 22 + 42, 2 < 1.



