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(b) This estimate is an underestimate since the function is incrcasing in the x- and y-dircetions.as x and

b (13) 24+ (3)
a ©(5.3375) A% 1.344

T ea
tal—
-H—

¥ go from 1 1o 2.

/2 /2 1 /2 x ar/d i
2-(a)/ / — —— dx dy = / A / 2
o Jo {(1+sinx) (1 +sin®y) Jo I+sinfx f\Jo 14sin"y

“(%) =%

912




0CT-01-2008 WED 08:24 AM HCC BLDG. 15 | FAX NO. 206 870 4803 P. 03/05

CHAPTER IS SAMPLE EXAM SOLUTIONS

1/2 pr/2 {(14sin” ») w2 pa/l 1 1
() / / / dzdxdy = / / ( : ) dx dy
(14sin? ) 1 +sin®y l + sin” x
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3. (a) (b)
Type 1
4. fﬂh fol ¥ drdf = f ] sz + vidydx
] y=\1—x2

f] cos (r*) r dr d@ = = (sin4 — sin 1)
6. x"+2y' =1
(a) r? (cos® @ + 2 sin? 8)=r?(1-+sin’@) =1,r 0

(.b) ‘/Uzwjjll/mr ar 40

7. Since the parallelepiped has volume 60, we have Ir ]R 104V = 600.
[flgxdv =12 fxdx =12 (-1325) — 150

. , - 1
8. (a) JO] L Vdzdx dy = ] fxvdxdy = f] [%xzv] , dv = 0. The region between z = 0 and

= X in the first quadrant is above the xy-plane, while a symmetric region is below the xy

-plane in
thc second quadrant.
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® i [ [P dzdxdy = 2 f) ] [¥dzdxdy =2 ) [ x y] dy =2 [} dvdy = %yz]l = 1.
This is the total volume between z = 0 and z = xy. Because we take the absolute value, the volumes
do not cancel.

9. Since the surface area is 4o, we need to ind ¢ so that the area lit is 7.
m= [P [T singd0dg =2 [ sinpdep = 2 (~cos b+ cos0) 50§ = 1~cosp = cosep= 1}
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b [ []_\/ﬁ (x -+ dxdy + F‘ (x -+ v) dx dly.
Note that the circular part of the curve is y = —/1' = (x — 1)? orx = 1 /1 = 2,

(@) f-rr/7 J"l/(‘«m B+cas B) »3 sin B cos@dr d8 + [W/,.j 1/(sin BHLD"Q) }sin@cos @ gr 6
{b) O

2. ,/I/,u;g_ (x I_H),)’*/nd1

(@) 4 (4 —m) = 37

(b) Since the semicireles satisfy x* + »* = 1 and x” 4 »? = 4, we have on x2 + 3 =1,

1 | 7 . 2 1
—_— — — and on x¢ +y =4 ——— =
0(x?+2)" & : 9 (¥2 + %)

{¢) A lower bound iz the minimum value times the area, that is, H A = o

An upper bound is lhe maximum value times the area, that is, 1 - T = =,
13. () {(nO)|0<rs1, T <6<}
O} ffrgeman 94 = ﬁ)' f;;:llﬂl ricos@df dr = ju [r? sin 9]77,/4 dr = Hﬁjbl lap — _%2

. Tae/d T -1
hoseraan ¥ 44 = Jo L2742 sin@dB dr = [ [~r2cos 8] 71" ar =0
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(b) Jn 11,3 Jo! dzdx dy = l[bl [x‘iﬁ fot dzdy dx

I5.x=2u+o,y=u+2p
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(@ vy

dx /0u Ox/dv
Sy/ou dv/dn

(b) The Jacobian is

[sGx+2p)da = jbl _ﬁ][ [32u+0) -2 (u+28)]3dudo

AT ]
= 3_[0] [BM‘ + 3up + 17 + 4uu:l0 du

= 3_,61 (34 3uv-+1+4p)dv =3[4“+%D2]] _ a8
= do ¢

- LA - & (3- 1)

9 pw/2 pmwid 2, T 7 /4
6. [ [, ﬂ_/ﬁp singpdedfdp =-i-f|9[—-p-cc134b]w§;‘ dp=7% [FB3=V150 4,

17. (a)

T maps the unit square in the wo-plane to the unit circle in the xy-plane.
(k) The area of § is .
T pl .
J2) Sy (ax + By) dv dx [_'I 2ax dx

18, ﬁlvc= ; =0
.[—]If—ll Vdy dx 4
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