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Instructions:

0) Write clearly your name and stuent number on this page

1) This exam has of 9 problems.

2) The duration of this exam is 3 hours.

3) No books or any other documents are allowed.

4) A simple calculator with no programming and graphical capabilities can be used.

5) Solve each problem using the space following it; if more space is needed use the back of
any page or additional white pages after the last problem and indicate when doing so.
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Problem 1 (i ?pomts )

Find the global mazimum and the global minimum values of f(z,y) = ¥® + y* + Ty? + 2 in
the region D = {(z,y) e R?, 0 <z <1, 0 <y <1}
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Problem 2 (4 points)
1

2

Calculate the mtegml/ / e*’ dxdy.
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Problem 3 (6 points)
Let E C R? be the region bounded by the hemisphere z = \/1 — 22 — y? and the cone z =

V1 +y2. Compute /// (22 + 3> + 2°)dV (you may use spherical coordmat/ei%
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Problem 4 (6 points)

Check whether the vector field ﬁ(w,y,z) = (@* + 2,22y + z,x + y) is conservative. If yes, ><
find its potential.
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Problem 5 (6 points)
Let F(z,y,z) = (4y,9z), D C R? be triangle with nodes (0,0),

(0,3)
boundary of D oriented counterclocszse Use Green’s theorem to calculate /ﬁ
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Problem 6 (7 points)

Find the flux of ﬁ(w, y,z) = (—y,x,z) through the sphere S = {(z,y, z), ©* +y* + 2% = 2°},
oriented positively (i.e. the unit normal vector is oriented outward), with two methods:

a) Directly, and : ‘

b) using Gauss (divergence) theorem.
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Problem 7 (8 points)
Let F(z,y,2z) = (yz* + vy, zz* + 3z, 4zyz®) and T be the circle {(z,y,0) 22 4+ = 4},

oriented counterclockwise when seen from z > 0. Calculate /ﬁ - dr’, with two methods:

a) Directly, and

b) using Stokes’ theorem. ’L
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Problem 8 (8 points)
Let S be the part of the cylinder z = /4 — x2 over the first quadrant and for y € [0, 3], with
( 2,24

the unit normal vector oriented upward, and F = y, x?y*z*, xyz). Compute / / F-dS
‘ S
(you may use cartesian or cylindrical coordinates).
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Problem 9 (8 points)

Let F = (22y, zy?, 2xyz) and S be the boundary (surface) of the tetrahedron with faces the
coordinate planes (x = y = z = 0) and the plane v + 2y + z = 2. Assume S is oriented
positively, i.e. the unit normal vector points to the exterior.

Find the flur // F - dS by using Gauss (divergence) theorem.
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