12.2 lterated Infegrals

SECTION 12.2 ITERATED INTEGRALS

B Click here for answers.

1-4 w Find [2f(x,y) dyand [ f(x, y) dx.

1. f(xy) = x%? 2. f(xy) =2xy — 3x?

3. f(x,y) = xe*" 4 f(xy) =

X
y2+1

5-12 m Calculate the iterated integral.

5. f: foz x+/y dx dy 6. J: jos eV dy dx

7. J‘l f: (x®® + 3xy?) dydx 8. f: Lz (x* — y?) dx dy

(/2

9 f;m fog sinx dy dx 10. J J:/Z sinx cosy dy dx

0

1. J: f: VX + ydxdy 12. f;/zfoﬂ/z sin(x + y) dy dx

13-19 mi Calculate the double integral.

13 f[ 2y2 - 39°)dA, R={(xy|l=x=2 0=y=<3
R

14. ﬂ(xyM—i)dA, R={xy)|2=<sx=<3 —-1<y<0}
R

B Click here for solutions.

15

16

17

18

19

20.

21.

22

23.

. ﬂxsinydA, R={xy|lsx<4, 0sys=< 7/6}

R

+

ﬂl XdA, R={xy|-1sx<20sys<1}
g 1+y

. JTxerdA, R={(xy|0=sx=<2 0sys1

R

ﬂ xedA, R=[0,1] X [0,1]

'J‘folry

R

dA, R=1[1,2] x[0,1]

Find the volume of the solid lying under the plane
z = 2X + 5y + 1 and above the rectangle
{xy|-1lsx<01ls<ys<4.

Find the volume of the solid lying under the circular
paraboloid z = x? + y? and above the rectangle
R=[-2,2] X[-3,3].

Find the volume of the solid lying under the hyperbolic
paraboloid z = y? — x? and above the square
R=[-1,1] X [1, 3].

Find the average value of f(x,y) = xsin xy over the
rectangle R = [0, /2] X [0, 1].
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fAinswers

I3 Click here for exercises.

1. 422, %y3
2. 4z — 622,y — 1
3. xe” (62 — 1), eY

1

4 ztan~t2, ——
2> +1)

32
5. &

6el—et—14e3

7.0
8 2

1
9 30‘%)
0. 1

Bl Clich here for solutions.




Solufions
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I3 Click here for exercises.

Lo 2y dy = 2® [3y] = 4a®,
Jo @y’ dz = 4* [32°] ) = 34
2 fo (21:y 3:r2) dy = [ 3z y] =4 — 6
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4. /o zx dy =« [tamf1 y](Q) = ztan"'2,

/1 T 1 221! 1
dx = — ==
0o Y241 y2+1]2 2(y2+1)
fo fo :c\/_dxdy—fo [%$} dy_fo 2\/ydy
4
_[4,3/2
=[ae], =%

° f02f03 617y dy dr = fO [7 zjy]z dx

= 0 (1—e )alaczeQ—e*l—l—&—e*3

UI

o~

~N

. f_llfol (x?’y + 3zy ) dy dx
=[5 2%y +ay®]) T de = [ [2® + o] do
= [ L4 1x2} =0
Alternate Solution: Applying Fubini’s Theorem, the integral
equals

Jo J21 (@ + 3ay?) du dy
= fo (372" + 3y2x2]1771 dy = fo 0dy=0

Jo J2 (@ =y?) dady = [P [ (a* —y?) dydw
_fl [xy_l 3]y 1d:c7f1 [a: ——}dx

=[32° -3 =%

Led

9. f()ﬂ‘lfo3 sinzdydz = 3f07r/4 sinz dx = 3 [— cos x]”“
— 1
=3(1-%)
10. fow/zfoﬂ/z sinz cosy dy dx

:f"/2 sinxdxf"/2 cos y dy (as in Example 5)
H1-0)=1
1. fofo VI F dxdy_fo [3 T +y) 3/2]:(1) dy
=25 [a+w¥* =y dy
=22y - 2]

&s2-82 1] = & (31-9v3)

= [—cosz]g /2 [smy]’r/2 —(0—

15

N Clich here for answers.

12, [72 [T sin (z + y) dy da
= [ [~ cos (x +y)]V=5? da
= [7/% [cosz — cos (¢ + T)] da
= [sinz —sin (¢ + Z)]7/°

=(1-0)—(0—1)=2

13. f12f03 (2y° — 3zy®) dy do = ff [24° — §xy4} y:3 d

_fl (18— 243 )da:— [18$ 243932]? __5_25

14. f;’fo (zy® +yz~ ") dydz
1,2 -1

= J; 3oy’ + 3P V2] da = [} (Fo - Sa7 ) de

= [éxz——lnx] = 5+ln\/_

15. fﬂ/ﬁfl rsinydxdy = <foﬂ/ﬁsinydy) <f141:dx)
:(1_ﬁ)E:152_‘/§
2 )2

([ sl 00

=[n@1+y);[z+ %“2}271
=(n2)(2+2+1-1)=%m2
1. [[paye’ dA = [J [y zye? dyde = [ wde [} ye¥ dy

= [$2%]2[e" (y — 1)];  (by parts)
=1(4-0)(0+€) =2

=le —m]é:e—Q

19. // dxdyzfol [In (z + y)]*=7 dy
[1 (2+y) In(1+y)]dy

=h
= [[(@+ym@E+y) - 2+y) 1
~[ 4y (1Y)~ Q)]

by parts separately for each term
or by the Table of Integrals

=(3In3)—3—(2In2)+2—[(2In2—2) — (0 — 1)]
=3In3—-4In2=1In%

2.V =[[,( 2m+5y+1dA I

° L dy= [ sydy = 3y

(2 4+ 5y +1)dzdy

= [} [«® + 52y +a]
_

2
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21_V:ffR(xQ-pyZ)dA:ffsffz(:c2—|—y2)dxdy BAR)=35-1=3.50
_ 1
- 2 Bt dy = 7 [ ) dy fm:m JREEL
= [Fy+3v°]°, =2(16+36) = 104 i
/ /xsmxydyd:c
7r/2
2.V =[N (v —a?)dedy =2 [} [} (v —o®) dedy =2 [ [~ cosyly =g du
_2f1 [yx— 3 3}1 Ody—2f1 ( %)dy :% 0”/2(1—c0sx)d3:

=3’ —y}1:16 :%[x—sinm]gm:l—%



