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Exercise 1:

a) For the function
f:Q—=R, f(z,y)=6—-2x+4y
with @ :=[0,3] x [0,2] compute
(i) Riemannian upper and lower sum for the following equidistant decompo-
sition Z of Q)
Qij = [ric1, ] X [yj—1,9], ,i=1,...,n

31 2j
where x; = 2 and Yj = i
n n

(ii) and the integral of f over ) using Fubini’s theorem.

b) (i) Draw the area P enclosed by the functions f(x) =2z and

g(r) = 24 — 22* and represent it as the “normal” area.

(ii) Compute / xd(z,y).
P

Exercise 2:

Draw the half cylinder Z given by 1 < 2 < 2, 0 < y and 22 +3?> < 9 and
calculate its center of mass with the density function p(z,y, z) = z using cylindrical
coordinates.
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Exercise 3:

a) For the vector field f : R* — IR* with f(z,y) = ( 4 —;;;nm ) calculate

the integral of the curve (line integral) 7{ flx)dx .
Here c is the mathematically positive boundary curve of the area G enclosed

by 22 <y <z with 0 <z <1.

—22/2
b) For the vector field f :IR® — IR® with f(z,9,2) = 0

Tz

calculate the line integral / f (x)dx with the line

- 2cos? t
c: [——,—} —R* and c(t) = [ 2sintcost
2°2 94
sint
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