d (1 1 d 1 1 1 1 Y’
3. — =t =)==(1) = ——=——=4y=0 = ——=y=—= = ¢y=—-
@ dx (..": y) d:r( ) E I T y2 Y x? Y z?
1 1 =z=z-1 x (z—1)(1) — (=)(1) -1
— — =1 = —=1—-—= =3 = = = .
® +y Y x x v=Zz 1% (z—1)2 (x—1)2
Oyt ezt
x? ax? 22z —1)? (z—1)2

d d
18. d—(msiny+ysinx]=d—{1} = zcosy-y +siny-1l+ycosz+sinz-y =0 =
x fod

, —slny—ycosx

zeosy y +sinz-y = —siny—ycoszr = y'(zcosy+sinz)=—siny—ycoszr = 3y = -
X CcosYy + sIn@

32. 4%y —4) =22 —5) = ¢ —4lf=o' 52" = 447y —8yy =427 — 10z
Whenz = Oandy = —2, we have —32y" + 16y’ =0 = —16y' =0 = ' =0, so an equation of the tangent line is
y+2=0x—0)ory=—-2.

8. x° + 4y =5 = 220+4+4(2y)=0 = ¢ = —%. Now let h be the height of the lamp, and let (a, b) be the point of

tangency of the line passing through the points (3, k) and (—5,0). This line has slope (k — 0)/[3 — (=5)] = 1h. But the

: : f__a b—-0 b . ;
slope of the tangent line through the point (a, b) can be expressed as ¢’ = TR Rkl 5) " a+ts [since the line
passes through (—5, 0) and (a, b)], so—% = % o 4’ =-a’—5a = o’ +4b° = —5a. Buta® +4b° =5

[+]

[since (a, b) is on the ellipse], s0 5 = —5a < a=—1. Then4b’ = —a® —5a=—1—-5(—1)=4 = b= 1, since the

b 1

1 . .
ey = h =2 So the lamp is located 2 units above the

point is on the top half of the ellipse. So g =

Z-aXI1s.
6 y=—= (ln:r)_l = ¢y = —l(:ln:,r::l_2 . l = _—1
Inz xz  z(lnz)?
94 4 — Inax ;L 2X(1/z) — (Inz)(2z) _z(l1—-2lhz) 1-2he
-V = 72 - (mg)ﬂ - rd - 2

v 2(=2/x)—(1—2Inz)(32%) 2°(—2—3+6€lnz) Elnz—5
vy = ()2 26 =T
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—x 2 2
[+ cos I QDSE
4. y= S %% L py—mS *®°
Y 2z +1 ny= 2+x+1

Iny=Ine ™ +In|cosz |> —In(z®? + 2+ 1) = —x+2In | cosz | —In(z? + = +1) =

1, _ 1 . 2 +1
yy— 1+2 {:DS:I’.‘( sin ) :r2+:c—|—1{2m+1) =y —y( 1—2tan=z .r2—|—w+1)
—a 2
. e cos T 2241
Y .r2—|—:r—|—1( T Atena —I—:.c+1)
CoB X coE X 1 ) 1 :
4 y==x = Iny=In=z = Iny=cosrlnz = =y =cosz-—+Inz-(—sinz) =
y T
f COS I : r cozz [COSL :
y =y( —ln:t:mn:r) = y == ( —ln:t:mn:r)
frid frid
2 (@) A=m = %=%j—:=2wr% (b)cji—'r:'=2w%=2?r(3ﬁm)(1m/'s)=ﬁﬁ?rm2,’s
At = D2 % o0(3)+10(8) — 140 em¥s
neT dt dt at - '
2 24
16. Wem‘egmenﬂmt—:lﬁm,"s By similar triangles, — 12 - = y=— =
€ &€
¥
dy 24 de 24 dy 24(1.6)
P llolz_x | EZ_FEZ_E(I'B)' When:.c:S,E=—T=—0_6m/s;sotheshadow
1s decreasing at a rate of 0.6 m/s.
: dx
18. We are given that - = 24 ft/s.
2 2 2 dy dz
(a) B ¥y’ =(90—=z)" +90° = 2yE—2{90—I} p . When x = 45,
y 90 —=x dx 45 24
B = /4521002 = 45 /5, s0o — ) = (—29)=—=,
%0=X <o the distance from second base is decreasing at a rate of 2—»}% =2 10.7 ft/s.
HI
{(b) Due to the symmetric nature of the problem in part (a), we expect to get the same answer—and we do.
2ozt 400? = 2,8 0% “rhenx—45z—45\/'so —(2 )——Mm_?ﬂjs_
dt dt dt 45\,.-" V5
20. pulley Given%=—1m/s,ﬁnd%whenx=8m.;,-2=:r2+1 = Qyj_t 23:% =
¥
wop® ! dz _Y d'y ~ Y Whena = 8 y = /65, s0 d—m = ——‘65_ Thus, the boat approaches
dt  zdt  z dt 8

the dock at @ = 1.01 m/s.

Page 2




31. From the figure and given information, we have z* 4 y* = L2, % = —015m/s, and ;
wa
d:r
= = 0.2m/ s when x = 3 m. Differentiating implicitly with respect to ¢, we get
2+ =1 = Zm% - 29% =0 = yjzr = —a’:— Substituting the given y :
information gives us y(—0.15) = —3(02) = y=4m Thus 3’ +4° =17 =
L*=25 = L=5m. N ground
6. glz)=yT+z=(14+2)"° = ¢&)=11+2)"% s0g(0)=1and 2
¢'(0) = }. Therefore, ¥TF 2 = g(2) ~ 9(0) +4/(0)(x — 0) = 1 + 3. m Y
So v/0.95 = {/1+ (—0.05) =~ 1 + 3(—0.05) = 0.983, -325 3
and {/T1=¢TF01~1+3(0.1)=1.03. J

=15

8 flzx)=(1+=2)"% = f(z)=-3(1+=2)"* s0 f(0)=1and

F(0) = —3. Thus, f(z) =~ £(0) + f'(0)(z — 0) = 1 — 3z. We need \
(1+z)7*—0.1<1—3= < (1+2)~% + 0.1, which s true when F+o1
0.5

—0.116 < = < 0.144.

10. f(z) =e"cosz = f'(x)=e"(—sinz)+ (cosz)e”™ = e"(cosx — sinx)

L
so f(0) = Land f'(0) = L. Thus, f(z) =~ £(0) + f'(0)(z —0) =1 +=.
Weneed e® cosx — 0.1 < 1+ o < €* cos x + 0.1, which is true when
—0.762 < = < 0.607.

5. y=f(z) = Yz = dy=%c"?/?de Whenz = 1000 and dz = 1, dy = 5(1000)~*/3(1) = 5= so

V1001 = £(1001) == £(1000) + dy = 10 + 555 = 10.003 == 10.003.

1 1
28. y = flx) = \/I;, = dy=——=dr. Whenz = 100 and dx = —0.2, dy = —0.2) = —0.01, so
u f{ ) y 2 V/; » GY 2 v,am( )

V008 = £(99.8) ~ £(100) +dy = 10 —0.01 = 9.99.
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