Math 252 Test # 1 Material Fall 2009 (Test Date: October 16, 2009)

EXERCISES
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1.

3251, 2, 7-11

339 1-4, 6, 7

347 1-4, 6-10

3831, 2, 8, 10, 11
363 1-4, 9-18, 21, 28

Find the volume above the xy-plane bounded by the paraboloid z = 2 +y? and the planes x = %1,
y = +1.

1l
Ans. [ [0 (2% 4+ y?) dx] dy
Find the volume above the xy-plane bounded by the cylinder 2 +y? = 1 and the plane z+y+2z = 2.
Ans. f f m —x —y)dy]dx
Find the volume above the xy-plane bounded by the cylinder y = 4 — 22 and the planes y = 3z
and z =z + 4.2
Ans. fl [ 3496 * (x4 4) dy] dx

Find the volume of the solid bounded by the coordinate planes, the planes x = 2 and y = 5, and
the surface 2z = xy.

20 15,0
Ans. [J[[, (5) dy] dx

. Find the volume above the xy-plane bounded by the cylinder z? 4+ y? = 9 and the paraboloid

3z = x? —|—y
Ans. [2.] fjg% 7)) dy) da

. Find the volume of the solid in the first octant bounded by the cylinder 4y = 22 and the planes

r=0,2=0,y=4,and x —y + 2z = 2.
drpd g
Ans. [J[ (250) dy] da

. Change the order of integration of

fo fy 1+T4d$]d
Ans. fo fo Hmwly]dx
D R

Ans. [P[[VY xdz)dy + [} f s vdy|dx

fo f (2x + 2y)dy]dz.
Ans. fo fy‘f 2z + 2y)dx]dy

d) [ 3/y% + 9dz]dy.
Ans. [[[23\/y? + 9dal]dy
f12 f?ﬁ dx]dy.
Ans. f1 f dydm+f4 ffdy
fo fcosmydy de.
Ans. fo fco5 Y ydax)dy
fl fo xydm
Ans. fo s e”’ydy]da? + fl% L[ e™vdyldx

In T
fl Y yetdx]dy.
Ans. 1n3 fel ye*dy|dx



fo f ydx dy.
Ans. f f 1-a ydy)d

) foﬁ[fo x cos ydy|dzx.
Ans. foﬂ fwa:cosydx}dy
K) J510 @ + y)daldy.
Ans. fo f\f 22 + y)dyldr + fog[f__sﬁ(xQ—i-y)dy]dx.
fo f (e® ydx]dy
Ans. fo fo dy|dz.

) ol @+ yZ)dx]dy.
Ans. [[fL (z +y?)dyldz.

() J1, mll<x+y>2 da]dy.

Ans. fo fo (x +y)? dydx+f0 f (x + y)? dy|dz.

8. Use double integrals to find the area of the region bounded by the given curves and lines.
(a) The parabola z = y? and the line y = z — 2.
Ans. ffl[-fgj};—Q dx) dy
(b) The parabola y=a- 2?2 and the line z +y = 0.
Ans. fo e o dy] dz

(¢) The axes and the line 22 +y = 2a (a > 0).
Ans. [J'[[; 272 ] da

(d) The y-axis, the line y = 3z, and the line y = 6.
Ans. f02 [fsﬁw dy] dx

(e) The x-axis, the curve y = e~ *, and the lines x = 0, z = a (a > 0).
Ans. [ fo " dy] dzx

(f) The parabolas y= 2% and y = 22 — 22
Ans. [T dylds

9. (a) Evaluate [ [,(z — y?)dady, where D is the region {(z,y)[0 <z <4, Jr <y <2}

Ans. f;[f\z/i(x —y?) dy] dx

(b) Evaluate [ [, (1 — sinwz)ydzdy, where D is the region {(z,y)[0 <z < 1,0 <y < z}.
Ans. fol [fy (1 = sinma)y dy] do

(¢) Evaluate [ [,(2* 4 y)dxdy, where D is the region {(z,y)|—3 <y < 2,0 <z <y*}.
Ans. fES[fon (22 + y) dx] dy

(d) Evaluate [ fD (22 +y?)dxdy, where D is the region bounded by the positive x-axis, the positive
y-axis, and the hne 3r+y=09.
Ans. fo 973 (22 442 dy] da

(e) Evaluate ffD y?y/xdA, where D is the region {(z,y)|z > 0, 22 <y < 10 — 2?%}.
Ans. fo\/g[ffjf_zz y2V/ dy] dz



10. Evaluate [ [ [, p drdydz, where B is the region bounded by the coordinate planes and the plane
Tty + z = 1
Ans. [[f (o T dz)dylda

11. Find the volume of the sphere 2 + y2 + 22 = a2.

Ans. [ LY G ([ de) gl

12. Evaluate
fol Iy fly 1823y? zdzdydzx

Ans. &

fo f f * xdzdxdy

AHS g

fo fo 1n4x3 cos §e*dzdydx

Ans.

fo A 3(y*+2%) xyz/x? + y? + 22dxdydz
Ans —1

e) [¥V° f\ﬁf siny?dzdydz
Ans. Qfo\r Jy siny?dady = 1
13. Evaluate [ [ [}, zdzdydz, where W is the region bounded by the four planes =0, y =0, z = 0,
z =1, and the cylinder z? + 3% =1, with 2 > 0, y > 0.
Ans. fol [foﬁ(fol zdz)dy|dx

14. Evaluate [ [ [}, ze*"¥daxdydz, where W = [0,1] x [0, 1] x [0, 1].

e—1)2
AHS. %

15. Evaluate [ ffw($2 +y? + 2%)dzdydz, where W is the region bounded by x +y + z = a (a > 0),
xzo,y:O’ and z = 0.
ar ra—x a—x— 5
Ans. [Ffo (T @ 4P + ) dz)dylde = &

16. Set up a triple integral for the volume of each of the following solid regions.

(a) The region in the first octant bounded above by the cylinder z = 1 — y? and lying between
the Vertical planes glven byr+y=1land x+y=3

Aus. [ 2V de)daldy

(b) The upper hemlsphere given by z = /1 — 22 — 32
Ans.f f\/ﬁ VlIﬂ’dz) dy|dx

(c) The region bounded below by the paraboloid z = 22+y? and above by the sphere 22 +y2+22 =

6.
\/§ 2 ‘,1:2 /6 2_ 2
Ans.f_ﬂ_2I2f2+yx dz)dydz

17. Use the triple integration to find the volumes of the given regions.
(a) The region in the first octant bounded by the cylinder x = 4 —y? and the planes y = 2, x = 0,
z=0.
2 pd—y?
Ans. [J1fy 7 (J) dz)dz]dy
(b) The region above the xy-plane bounded by the surfaces 22 = 16y, 22 =y, y = x, y = 4, and

z=0.
Ans. f;[fo f4fdz dz)d



(c) The region bounded by the paraboloids z = 8 — 22 — y? and z = 22 + 3y2.

Ans. [¥ \ff %(ffzfy_y dz)dz]dy

(4) The region bounded by the ellipsoid |

Ans. 7, [ W = \/\/11:'_dz)dx}d

(e) The region bounded by the cylinder z = 4 — y? and the paraboloid z = 2% 4 3y2.
Ans. [1 12V f , dz)dy]da

2.4 3y2
(f) The region bounded tiy the coordinate planes and the plane £ 4 ¥ + 2 =1
Ans. [P0 (1787 dz2)daldy
(g) The region bounded by the cylinder 22+y? = 4z, the xy-plane and the paraboloid 4z = 2% +%?2.
Vazr—z2 122442
Ans. [i[[ jm Jr D dz)dylde



