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1. Integrate the function f(x, y) = x ln y over the region [→1, 2]↑ [1, 2].

2. Find the volume below the elliptical paraboloid z = 16→x2→y2 and over [0, 2]↑[0, 2].

3. Evaluate the integral
∫ ∫

R xyexy
2
dxdy where R = [0, 2]↑ [0, 1].

4. Let R = [0, 1]↑ [0, 1] and let

f(x, y) =

{
0, x and y are both rational

1, otherwise.

Show that f is not integrable over R. Hint: Consider an arbitrary partition P given

by the subrectangles R1, R2, . . . , Rk, . . . , Rn of R and consider two di!erent classes of

points (xk, yk) ↓ Rk and (x→
k, y

→
k) ↓ Rk that give two distinct Riemann sums L(P, f)

and L→(P, f).

=>

=> values ofthe Riemann Sum((P,f)-
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1. Integrate the function f(x, y) = x ln y over the region [→1, 2]↑ [1, 2].

it d= [ 1 ,2]x[1 ,2]

If= fly) dydy -
= gSxendydx = fx(ye-y)/d
= [x(enk)-2-I+ 1) dx
=(2-1).[xdx = (2h(-1) ·EX

= (e()- 1)(4- (- (2)
= Gh(z) -3

Fubini's Tun=
T -3

If = Smydy=e
= Sencyldy = - -
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2. Find the volume below the elliptical paraboloid z = 16→x2→y2 and over [0, 2]↑[0, 2].

Z

=
= 932-2x - -)dx
=32x/ -Ex-/
=ot
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3. Evaluate the integral
∫ ∫

R xyexy
2
dxdy where R = [0, 2]↑ [0, 1].

xyedydx First integratemet - y
:

u(y) = xya
xye* dy = Send du = 2xydy.

y
=0= u=0

= zeu/ y
= ) = u= X =

=ze
*

-E
.

SogyeYdydx = (tex - =)dx =ex -Ex
=ze- - 1

-
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4. Let R = [0, 1]↑ [0, 1] and let

f(x, y) =

{
0, x and y are both rational

1, otherwise.

Show that f is not integrable over R. Hint: Consider an arbitrary partition P given

by the subrectangles R1, R2, . . . , Rk, . . . , Rn of R and consider two di!erent classes of

points (xk, yk) ↓ Rk and (x→
k, y

→
k) ↓ Rk that give two distinct Riemann sums L(P, f)

and L→(P, f).= values oftheManusum ((P ,f).
Pf: LetPhe a partition of R.

R

InRMMRwhere Xm , you
are both

rational
.

and wecanfiel points (xm , ym)
where Xi , You' are irational (actually, onlyoneneeds tobe irational)

Then using the points (Xm ,Yr) , the Riemann Sum :

L(P ,f) =Efi) Area(Ru) = 0 · Area(R)

= Or
But using the points (t , you'l,
L(Pit)=yArcaM=Area

= Area (R) = 1.

SoLL(P,f) PNE , so is not integrable over R%


