May 6, 2019
MATHEMATICS FOR ECONOMICS II (2018-19)

ECONOMICS, LAW-ECONOMICS, INTERNATIONAL STUDIES-ECONOMICS
SHEET 6. DOUBLE INTEGRALS

(1) Compute the following double integrals:
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Answers: (a) fol fol xydzdy = 1/4
(b) [y dfy (2 +y)dy = 3

(c) fol fol zy(z + y)dzdy = 1/3

(d) [} dyfy vayde = 5

(e) fol He® + e¥)dady = 2(e — 1)
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(2) Compute the following double integrals:

a) //A xdydx (b) //B(x—l—y)dmdy (¢) //C ze " Vdzdy
(d) //D mdyd:c (e)/Eizdydx (f)/Fzzdxdy

where
A={(z,y) : > 1,222 -2 <y < 2% +2z},
B the quadrilateral of vertexes (1,1), (2,2), (3,1), (6,2),
C={(z,y) : 0<2<y,1<y<2}
D =1[3,4] x [1,2],
E={(z,y) : 1<y<uz1<x<2}
F={(z,y) : 1<z <y 1<y<2}
Answers: (a) [ 2‘222“2 wdyde = 15

BN f3y (z + y)dedy = 14

(c) [2[YYxe ™ *Ndady = (1 — e 1)1 — 1
() i J} Gdyde =0 %
(
(

(3) (a) Using that dzdy = pdpdf in polar coordinates, compute // e_”’z_yzdxdy, where A =
A
{(@,y): 0<a? +y < R?}.
(b) Compute from ( / / " dady.

(¢) Deduce from (b) the value of/ e da.
(d) From (a), using that {(z,y) : 0 < 2% + y? < a®} C [~a,d]? C {(z,y) : 0 < 22 + y* < 2a°},

compute approximately [ e~ da.
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(e) From (d), and supposing that 0 < a < b, compute approximately fab e da.
(f) From (d), and supposing that a < 0 < b, compute approximately f; e~ da.
Answers: (a) [ [,e= ¥ dady = 7(1—e ).
f_oo ffooo e‘“z_yzdxdy =
(c) I e dr = L3
(d)y/7(1 —e=) < I, e da < (1 — e—20%)
(e)iv/m(l —e ) — 3/m(1 — e—2%) <fbe_zzdx< 1\/?—262)—%@
(f)

f) V(1 —e=9%) + /7(1 — e~t?) <f e dx < 1\/7r 6*2“2)—1—%\/%(1—6*2”2)

(4) Find the area limited at the right by the circle of radius 2 and at the left by the line x = 1.
Answers: 47/3 —+/3.



