LEHRSTUHL A FUR MATHEMATIK Aachen, 26 January 2009
Prof. Dr. H. Fiihr
Dr. D. Meierling

Calculus and Linear Algebra, Worksheet 14

to be discussed on Thursday, 29 January 2009

Exercise 1.

Do the following improper integrals exist?
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Exercise 2.

Compute the following integrals.

// 2x+3y d(x,y), I =1[0,2] x [3,4]
I

// xy+y2d(x,y), I =[-2,1] x [0,2]
I

/ / e d(x,y), 1= [1,2] x [1,2]

I

d) // sin(x +y) d(x,y), [ = [0, %] x [0, 5]
I
/// ﬁ d(x,y,2), I = [1,2] x [2,3] x [0,2]
I
/// % d(x,y,z), I =10,1] x [0,1] x [0,1]
I



Exercise 3.

Compute the area integral / / f(x,y)d(x,y) and sketch G.
G

a) flxy)=20",G6={(x,y) ER?[0<x<1,0<y<x}

b) f(x,y)=x>+y>,G={(x,y) €ER? : x,y>0,0< x+y <1}

o flxy)=xy,G={(xy) eR*: x> <y<x}

d) floy)=vry, G={(xy) ER* : x>0, 2> <y < Vx}

e) f(x,y)=8cxe¥,G={(x,y) ER?>: x>0, x> -5<y < —4x?}
f) flxry)=mx, G={(x,y) €R*: x€[0,1],0>y> —cos(Fx?)}
Exercise 4.

a) Compute the area of the ellipse E(a, b), that is defined by Z—; + Z—i <1 (a,b>0).

b) Compute the integral // x| d(x,y).
E(a,b)

Hint: Partition the integral using the domains x > 0 and x < 0.



