Calculuslll—Math 225

SAMPLE EXAM 3 SOLUTIONS

1. Compute:// xeYdA, R=[0, 1] x [0, 1].

1 p1 1 1 1 1
ffxexydydx:/-exy’ dx:fex—ldx:ex—x —e—-1-1=e-2
o Jo 0 0 0 0

2. Compute:f/ 1/xdA, R={(x,y)|1l<y<ey’><x<y4

e e e
/ / —dxdy:/ Iny"’—lnyzdy:/ 4Iny—2|nydy:/ 2Inydy
y2 1 1

2[ylny—y]; =2(e-e-0+1) =2

1 1
3. Compute:/ / Vv x3 4 1dxdy.
o Jyy

1 pl 1 px? 1
/ f \/x3+1dxdy:f / \/x3+1dydx:/ x2y/x3 + 1dx
o Jyy o Jo 0

12 4 1 2 2
== 132 = 2932 _ =
33+ D ‘0 9 9

4. Findthevolumeunderz = x? + y? andabae [-2, 2] x [—3, 3].

2 3 2 V313 2 6x3
f / X2+y2dde=/ x2y+—] dx:/ 6x2+18dx = — 18x’ — 104
-2J-3 ) 31-3 5 3

1— X =3 —2y?
5. Findthevolumeunderz = y? — x + 3 andabove the
region shavn.
0 T T X
3-2y2 1 2 3
/ / y? — x 4+ 3dxdy = /
y2

! 2 3-2y° 9 [t 36
2 X 4
_ = — — 1 = —
f_lyx 2+3Xy2 dy Zf_l Y +1dy 5
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6. Find the volumeunderz = xy andabove the region insider = 1+ cosf in the first
guadrant.

/2 1+cost /2 1 cosH 4
/ / sin@ cosor3dr do :/ %sine cost do
o Jo 0

Now useu = 1 + coso:

2yt 1/26—-1 25-1 43
/—(u—l)du:— - = —
1 4 4 6 5 40

7. A flat platehasthe shapeboundeddy theparabolay = 9 — x? andthe x-axis; the density
is givenby p (X, y) = x?y. Findthetotal massandthey coordinateof thecenterof mass.

3 p9-x? 1 3 1 3
M :/ / xzydydx:—f x2(9—x2)2dx:—/ 81x% — 18x* + x®dx =
-3Jo 2 ) 3 2 ) 3

_18-3° 37 5832

3 S 20
5 +7 35
17 9_)(222 12, 2,3
y:_// X“ycdydx = — X“(9 —x9)7dx =
M J_3Jo 3M J_3
1

3 2
il 36 2_35 4 33 6_ 8d - = 38 — —
3M/ XTmIXASXTEXTAX = oy 5 77 35M
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2 pa/9—x2 X2
8. Compute:/ / / yzdydzdx.
0 JO 0

2 pa/9-x2 X2 1 2 pN9-x2 1 2
/ / f yzdydzdx = —/ f x*zdzdx = —/ x*(9—x?)dx =
o Jo 0 2 Jo Jo 4 Jo
9.22 25 344

5 7 35
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9. Compute://f x3 + xy?dV, whereR is thethreedimensionategion in thefirst octant

thatis underz = 1 — x> — y2.

/2 1-r2 /2
f / / cosor dzdrde_/ / cosfrt(l—r?)drdo =
577t 2
SH|———=| do = 0 —
Z; €0 [5 7]0 355m ’ =35

10. Find themassof a hemispheref radiusl if thedensityis p(X, y, ) = z, assuminghat
thespherds centeredatthe origin andthe hemispheres the upperhalf.

2 /2 pl 1 2 /2
/ / / 0 COSp p? sing dp dgp do = 21/ / cos¢g sing d¢ do =
0 o Jo

12711 2 1271 T
- s ¢]7/% do = = o="1
i, alseltar=g [ an=7



