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96 SECTION 3.6

d I 1] 1 :
—(fly)=fW9g'(x)=1 = ['(y)= -7~ provided g'(z) #0
dz g'(z)
dy dy dz 9
. —_——= — s — = — 4t —
& G- dn d o F 3)((1 1
Att=2, 2(2)=8 and d—g; = [3(8) - 3][4(2) — 1] = 1323.
74. A= \_/;3:27 where z = %gh. Now
dA  dAdz V3  2/3 23, dA
dr dv  dVdr dr
= i 3 —_— = 1 _— = —— = 22 = 2
75. V=3mr® and T 2 cm/sec. By the chain rule, 7 o 4d7r 7 8mre.
At the instant the radius is 10 centimeters, the volume is increasing at the rate
dv
i 87(10)2 = 8007 cm?/sec.
76. V= %m‘s, S =4rr?, and (il—‘; = 200.
ds _ds dr v
dt  dr dV dt
1
— . .9
8nr = 00
400

=8) whenr =25

The surface area is increasing 80 cm?/sec. at the instant the radius is 5 centimeters.

dKE) d(KE) dv dv
77. KE=1my?; - C—
MY T @ da N E
dF dF dr 2k 2k
78. = . = (49-98t)— ———————(49-9.8t), 0 <t <10
@ G =g a = W98 - g g (19980, 0t s
dF 2k dF 2k
b) — =———(196); —(7) = ———(19.6).
(0) T ) = ~ Toz.gys 199 77 = [ozep 10 )
SECTION 3.6
d d
1. —yz—3sin$—4secxtanx 2. —y=2z secz + z2secz tanx
dz dx
d d
3. % _3p2cscr—adesczcotz 4. ¥ _9ginz cosz
dz dx
dy . dy
5, W _ O 2 2
7 2costsint 6 7 6t tant + 3t“sec”t
dy -3 d .. .3 d ~1/2 ¢in3
7. == =4sin’ Ju — (sin \/u) = 4sin® Vu cosvu — (vVu) = 2u sin® \/u cos/u
du du du
d . d
8. Y = cseu? - 2u? cscu? cot u? 9. & _ sec? 22 — (z?) = 2z sec? 22
du dz dzx
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196 SECTION 4.7

2(1 — z'/3)

I _ — 2 =
(b) f(@) = —§a7 P+ 5270 = =

concave up on (0,1)
concave down on (—o0,0) U (1, 00)

vertical tangent at (0,0)

41. f(z) = %x5/3 — 352/3 g

-2
M) = 22/3 — 97-1/3 = &
(a) f'(2) = 2%/ ~ 2 o e /

f is increasing on (—o0,0] U [2, ) -2 -l

f is decreasing on [0, 2]

-1,-38) /]
b) f(z) = 2g /% 4 2474/3 = 2z +2
3 3 324/3

concave up on (—1,00); concave down on (—oo, —1)

vertical cusp at (0,0)

42.  f(z)=+/lal

_ /2, >0
T (—2)Y?, z<O. y

Lg=12) >0
1 — 2 ? 1
f is increasing on [0, o0)
+ X
f is decreasing on (—o0, 0] -1 1
-L1z7%2 >0
b " — 4 ’
concave down on (—o00,0) U (0, 00)
vertical cusp at (0,0)
y
43. : / 44. y

-2,-3) (

vertical asymptote: z =1 vertical asymptotes: z =1, z = -1
horizontal asymptotes: y =0, y =2 horizontal asymptote: y =1
no vertical tangents or cusps no vertical tangents or cusps
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296 SECTION 6.4

h
T h z2 81" wrih
. V= ~ly)dr =2k | - | = .
45. V /027rx(h T:z:)dz s [2 31"}0 3 -
46. V:2/ 2mz\/r? — z2dx
N
0 1
=—27r/ u? du (where u = r? — z?)
R2/4
2
h%/4a  gp3 h
_o9.[2,32 _ :
=27 [suZ]O 5 \
I
SECTION 6.4
4
1 A =] Vzdr==>
Ay 0
4 12
TA :/ xﬁdzzg—, T=—
0 5
41 3
7A =/ s (Va) de=4, §=7

1
Ve =21yA=8n, V,=271ZA= 57

2 A :/msdm:éi

14 0

8 2 32 8
TA :/O:cz?’dr—?, f:g

2
. l 390, 64 _ 16
yA —/05(96)0118—7, v==
12 4
Va 27ryA:—7—87r, Vy =21TA = —7
X

2
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496 SECTION 9.6

35. (a) y2:x2(212) (b) Leta=2

. a— 71 cosb
r?sin?6 = r? cos® § (——)

a+r cosf
sin?@(a + r cos#) = cos®>f(a — 7 cosf)
r cosf = a cos 26

r = qa cos 20 secf

5m/4 1
() A= ~ a® cos? 26 sec’ 6 df
3n/4

5m/4
=2 / cos® 20 sec? 8 df (a=2)
3

w/4
57 /4 9 20 1 2
=2 [ 2eo?d-1) 4
3m/4 cos? §
5m/4
=2 (4cos® 6 — 4 + sec? ) df
3r/4

57/4
:2/ (=2 + 2 cos 20 + sec” §) db
3w /4

= 2[—20 +sin 26 + tan 9]2”?1 =827

36. (a) (®+1¥)?=az’y = r'=ar’cos’frsing = r= asin90032 0

(b) same for all values of q, (¢c) A= / —a sin® @ cos* 9 df
with different scale = — / (cos* 8 — cos® 6) df
—_ 71' —
- 2 32 64

SECTION 9.6

1. 4z =(y-1)2 2. 2z+3y=13
3. y=422+1, >0 4. y=(z+1)%3-5
5. 9z? +4y* =36 6. z=(y—2)2+1
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796 SECTION 16.7

37. / /¢(z)/w(zy)dzdydz—~abc with é(z) = (1——), w(z,y)=6(1—§—%)

_ M,, 1 /MY 1
38. Iz—-//—v(z‘ +y)dzdydz—30<v)—5M
39. II:0<z<a 0<y<d 0<£z<c

(a) I_/// (= + %) dzdydx——M(az-i—bz)
abc

(b) In=1I —dM=3M(a®+b*) - L(a® + %)M = ;M (a® + b?)
parallel axis theorem (16.5.7)
() I=In+dM=35M(0®+0)+;a’M = § Ma® + &5 M¥?

parallel axis theorem (16.5.7)

2 2 1+z+y 2 2
40. V=/ / / dzdydx:/ / B+z+y)dydz =6
1 J1 J-2 1 J1

2 2 rltzty 1 109
EV=/ / / zdzdydx=—1929 E Ezﬁzy by symmetry

_ 2 p2 1+z+y 73 _ 73
zV—/I/I/_2 zdzdyd:z:—ﬁzz—-,i.

1 1 Yy 1 1 1
41. M=///k(x2+y2+z2)dzdydz=//k(zzy+y3+—y3>dydz
o Jo Jo o Jo 3
1
1, 1 1
= — — =k
/Ok(2:z: +3>da: 7

(xM7 Yn, ZM) = (% %7 'g_?:)

42. T is symmetric (a) about the yz-plane, (b) about the zz-plane, (c) about the zy-plane,

(d) about the origin.
43. (a) 0 by symmetry
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896 SECTION 18.4

Therefore,
y=e* (- 3z) +ze®® (3 Inlz|) = - $ze® + 1z In|z| e
Note: Since u=— %31:62’r is a solution of the reduced equation,

y=1zln|z|e*

is also a particular solution of the given equation.

32. r24+44=0 = r=+2. Fundamental solutions: uj = cos 2z, us = sin 2z.

Wronskian: W = ujuy — ujus = 2cos?® 2z + 2sin’® 2z = 2; #(z) = sec® 2z
Uz sin 2z
Z1 = — Wd.’E:—/de:SGCZ’E,

2 1
zp = %dz:/—é—%dz:E/sechdz=ln|sec2z+tan21:|.

Therefore  y, = z1u1 4+ 22uz = sec 2z cos 2z+In | sec 2z +tan 2x| sin 2z = 1+In | sec 2z +tan 2z| sin 2z.

33. First consider the reduced equation y” + 4y’ + 4y = 0. The characteristic equation is:

P44r+4=(r+272=0

2z 2z

and ui{z) =e %%, wux(z)==ze” are fundamental solutions. Their Wronskian is given by

W = uiuh — usttl = e 2% (7% — 22€°%) — e~ 2% (=27 2%) = ¢~ %=,
2 1

Using variation of parameters, a particular solution of the given equation will have the form

Y =ur21 + uzzy,

where
2 =- / ze™ e(f:e—zz) de = - /%dz = — In|z|
22=/e_hi#i)-dz=/:—2dz=—%
Therefore,
y=e (- In|z|) + ze 2® (—— %) = —e > Injz| —e 2.
Note: Since u = —e~?® is a solution of the reduced equation, we can take

y=1izIn|z|e*

34. r2+2r4+1=0 = r=-1. Fundamental solutions: uy =e %, us = ze 7.

Wronskian: W = ujuy — ujug = (1 — z)e™ 2% + ge~2% = ¢~ 27, é(z) = e "lnz.
_ Uz . ze e %lnz 1, z?
z) = — —Wdz:——/——é:—ﬂ——dxz—/:clnzdzz—Ex lna:+—4—,
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