Analysis II Series 11:

Integrals

15 Mai 2017

Exercice 1:
Let D= {(z,y) eR? : 1/2<az+y<1, >0, y>0}.

a) Say if the function f(x,y) = ety is integrable on D.
b) Draw the domain of integration.

c¢) Doa change of variables
U+ v uU—v
T = Y= )

2 2
Transform the doamin of integration, draw the transformed domain and calculate the

integral
/ fz,y)dzdy
D

by change of variables.

Exercice 2:
Let D = {(z,y) € R? : 2 <y <2z, o<y <2z}

a) Draw D.

b) By change of variables

transform the domain D.

c¢) Calculate

// gdxdy.
D X
Exercice 3:

Soit D = {(z,y) €ER?: 2,y >0, y<umz, x> +92>>1,}.

a) Draw the domain.

b) Calculate / / e~ (@ +v?) dxdyby using the polair coordinates.

) Say if the function f(z,y) =e —(@*+y)ig integrable on D and if so, calculate the 'integral

//r— @ +97)| dady.



Exercice 4:
For D. = {(z,y) € R?: y >0, 2 < 2% +y? <4} and

2zy

f(x,y):m

a) Draw D..

b) Calculate integrals:

i/ [ s ay, 1= i 1Sz dy

for each € > Ofixed using a transformation to polar coordinates.

c¢) Calculate the limits lim._,o I'and lim¢_,o I2. What does this say of the integrability of
fonD=lim.,gD,?

Exercice 5:
For D = {(:U,y,z) eR? 24P+ -z < O}.

a) Express the domainusing spherical coordinates (r, 6, ).

/// 22 + y? + 22dxdydz.
D

b) Calculate the triple integral



