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Guido Fubini (1879-1943) Italian mathematician. Fu-
bini, the son of a mathematician, showed brilliance in
mathematics as a young pupil in Venice. He entered
college at the Scuola Normale Superiore di Pisa in 1896
//I and presented his doctoral thesis on the subject of elliptic

, geometry in 1900 at the young age of 20. He subsequently
had teaching positions at various universities, finally settling at the
University of Turin where he remained for several decades. His
mathematical work was diverse, and he made major contributions
to many branches of mathematics. At the outbreak of World War I
he shifted his attention to the accuracy of artillery fire, and follow-
ing the war he worked on other applied subjects such as electrical
circuits and acoustics. In 1939, as he neared age 60 and retirement,
Benito Mussolini’s Fascists adopted Hitler’s anti-Jewish policies, so
Fubini, who was Jewish, accepted a position at Princeton Univer-
sity, where he stayed until his death four years later. Fubini was well
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liked by his colleagues at Princeton and stories about him abound.
He once gave a lecture on ballistics in which he showed that if you
fired a projectile of a certain shape, then under the right conditions
it could double back on itself and hit your own troops. Then, tongue
in cheek, he suggested that one could fool the enemy by aiming this
“Fubini Gun” at one’s own troops and hit the unsuspecting enemy
after the projectile reversed direction.

Fubini was exceptionally short, which occasionally caused prob-
lems. The story goes that one day his worried landlady called his
friends to report that he had not come home. After searching every-
where, including the area near the local lake, it was discovered that
Fubini was trapped in a stalled elevator and was unable to reach any
of the buttons. Fubini celebrated his rescue with a party and later
left a sign in his room that said, “To my landlady: When I am not
home at 6:30 at night, please check the elevator. . ..”
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1-12 Evaluate the iterated integrals.

1 p2 3,1
1./ / (x+3)dydx Z.f f 2x —4y)dydx
o Jo 1 J-1
4 pl 0 p2
3./ f x2ydxdy 4.f f(x2+y2)dxdy
2 JO
In3 pln2 2 pl
5./ / e dydx 6. / ysinx dydx
0 0
0 /5 6
7./ / dxdy 8. f dydx
—1J2 3
1 pl N 2
9./ f ——dydx IO.f fxcosxydydx
0o Jo (xy+1)? /2 J1
2 pl ) 4 p2 1
11./ /xyeyxdydx 12.[ f ———dydx
o Jo 3 J1 (x+y)?

13-16 Evaluate the double integral over the rectangular re-
gion R.

13. //4xy3dA; R={x,y):—-1l=x=<1l,-2<y=<2}

(=)

J
/

B~

14. ff 2 aaA
£ /x2_|_y2_|_1

R={(x,y):0=x<1,0<y<1}
15. //x 1 —x2dA; R={(x,y):0<x<1,2<y<3}

16./ (xsiny — ysinx) dA;

R={(x,y):0<x<n/2,0<y<n/3}
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23-26 True-False Determine whether the statement is true or
false. Explain your answer.

23.

24.

25.

26.

In the definition of a double integral

[[ s yran= Jim 3 fe oy
; -

the symbol A Ay represents a rectangular region within R
from which the point (x;, y;) is taken.

If R is the rectangle {(x,y):1 <x <4,0 <y <3} and
fo3 f(x, y)dy = 2x, then

f/ f(x,y)dA =15
R

If R is the rectangle {(x, y) : 1 <x < 5,2 < y <4}, then

5 pd
f f(x,y)dA=/ / f(x,y)dxdy
1 2

R
Suppose that for some region R in the xy-plane
f fx,y)dA =0
R

If R is subdivided into two regions R; and R,, then

ff Fx, y) dA = —f fCx, y) dA
R,

Ry



29-
29.

30.

31.

32.

33.

34.
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32 Use a double integral to find the volume.

The volume under the plane z = 2x + y and over the rec-
tangle R ={(x,y):3<x <5,1 <y <2}

The volume under the surface z = 3x> 4 3x%y and over the
rectangle R = {(x,y): 1 <x <3,0 <y <2}

The volume of the solid enclosed by the surface 7 = x? and
the planesx =0, x =2,y =3,y =0,and z = 0.

The volume in the first octant bounded by the coordinate
planes, the plane y = 4, and the plane (x/3) + (z/5) = 1.

Evaluate the integral by choosing a convenient order of
integration:

//xcos(xy) cos’tx dA: R = [O, %] x [0, 7]
R

(a) Sketch the solid in the first octant that is enclosed
by the planes x =0, z =0, x =5, z—y =0, and
z=—-2y+46.

(b) Find the volume of the solid by breaking it into two
parts.



