Calculus | Homework 6

d d 9
1. (a) 5(9&—;,’3):5.[1) = 18z—2yy =0 = 2y —18z — y’=§
Ox
Mo —y?=1 = P =022-1 = y==4922—1 50y =+1(027 —1)"V?(182) = +——.
(07— )7 (1) = 2755
(c) From part (a) = %= which agrees with part (b)
Ry = T A o1 grees Wit part ()

25 ysin2x = wcos2y = y-cos2x-2+sin2x-y =a2(—sin2y-2y ) +cos(2y)-1 =

28.

32

75.

sin2zx -y +2xsin2y -y = —2ycos2xr +cos2y =

—2 2 2
y'(sin 22 + 22sin2y) = —2ycos2x +cos2y = 3 = .ycas x+?05 Y Whenz=1Z and y = %, we have
sin 2z 4 2z sin 2y 4

f = (—71-[,]"2-:(;‘11—0—0 = % = %,soanequatiou of the tangent lineisy — 5 = 3(z — §), ory = 3.

2y - =2 = 2x+2xy’ +y-1)—2yy' +1=0 = 22y -2y’ =-2x-2y—1 =

' ' —2x—2y—1
y(2r—2y)=-2x—2y—1 = y = When z = 1 and y = 2, we have
2x — 2y
;, —2—4-1 -7 7 ; .
y =?=_—2=E,soanequatmnofthetangenthnemy—2=%{x—l) ory=%z— 32

yz(y2—4]=:r2(w2—5] = 4yl =a*—522 = 4%y —8yy =42 —102.
Whenz = Oandy = —2, we have —32y' + 16’ =0 = —16y' =0 = 3 =0, so an equation of the tangent line is

y+2=0zx—0)ory=—-2

2 2 ’
2 2 . . .
%_g_z=] = a-f—ﬁ—?:[) = y =Ty = an equation of the tangent line at (xg, yo) is
Y- = L (z — xo). Multiplying both sides by w gives Wy _ y_g =E_ w_% Since (g, yo) lies on the hyperbola
ﬂ.zya b2 b2 b2 al al ' ’

2 2

XX ol Zy o

wehave —m — =2 = — — 2= = 1.
o’ b? a’ b2

w2y2+m'y=2 = xeryy’+yg~2w—|—x-yF—|—y-]=ﬁ = yr(2mzy+m]=—2$y2—y =
2 2
R ty _2ey TV _ 1 = 220 +y =22y +2 = y(2zy+1)=z2zy+1) <
2%y +x 2xty +x

y(2zy+1) —z(2zy+1)=0 = (2zy+1)(y—=2)=0 & =zy=—toy==z Butzy=-1 =
w2y2+my=%—%%Z,Stz)wemustha\ewex:y.’[hen 2yl +ay=2 = 2*422=2 = 2*42"-2=0 =
(2% +2)(2® — 1) = 0. So 2> = —2, which is impossible, orz> =1 & 2 = 41 Since z = y, the points on the curve

where the tangent line has a slope of —1 are (—1, —1) and (1,1).
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4. f(z) =In(sin’ 2) = In(sinz)® = 2In|sinz| = f(z)=2- -cosx = 2cotx

51N a
5. F(s) =Inlns = F/(s) = ——lno=— = = —
Insds Ins = slns

20. f(z) =In(z? —22) = f(z)= 1 (22— 2) = 2z —1)

Dom(f) = {z | z(z — 2) > 0} = (—00,0) U (2, o0).

42. y= ﬁﬂxz_m(m—l— 1?7 = Iny= 1n[mlf’2€="‘—m{x+ 1)2;:?] _

1 2 1
liop—142.
P 3 =41

r

1ny=%lnm+{xz—m)+%ln{ﬂ’-‘+1) = ¥y =

@ | =
[0 ]

' =2 —= 2/3 i _ 2
y = xe (z+1) (2x+2m 1+3:c—|—3)

1
L —_ —
y_y(2m+2m 1+3..":—|—3)

1
48. y = (sinz)™" -cosxz + Insinz - —
T

1
= lny:ln(sinx)]n” = Iny=Ihz -nsihy = =y =lnz-
y sin @

cosx Insinx Insinz
y':y(lnm- + ) = 3 = (:?.ina':)lnm (lnxoclt:r—l- )
sin T = T

dV dh dh dh 3

F — 2 p— 2 p— — — — — — e — "
5. V=m"h=a(5"h=25nh = = 257 = = 3 =257 = = & = oEn m/min.
dav dr dav 2
r 4 3 4 2 1 3

1. (a) Given: a plane flying horizontally at an altitude of 1 mi and a speed of 500 mi/h passes directly over a radar station.

If we let ¢ be tume (in hours) and = be the horizontal distance traveled by the plane (in mi), then we are given
that dz /dt = 500 mi/h.

(b) Unknown: the rate at which the distance from the plane to the station 1s increasing (c) x

when it is 2 mi from the station. If we let y be the distance from the plane to the station, ]|/

then we want to find dy/dt when y = 2 mi.
(d) By the Pythagorean Theorem, 3® = 2> +1 = 2y (dy/dt) = 2z (dz/dt).

d d. . d 3
(e) w_ZZ_ E{5(]0)_ Since y? = z> + 1, wheny = 2, z = /3, s0 & v3
y

dt  ydt — = —5-(500) = 250 V/3 ~ 433 mi/h

=
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14. (a) Given at noon, ship A is 150 km west of ship B; ship A is sailing east at 35 km/h, and ship B is sailing north at 25 km/h
If we let ¢ be time (in hours), = be the distance traveled by ship A (in km), and y be the distance traveled by ship B (in km),
then we are given that dz/dt = 35 km/h and dy /dt = 25 km/h.

(b) Unknown: the rate at which the distance befween the ships 1s changing at (c) B
4:00 pM. If we let z be the distance between the ships, then we want to find z ,
dz/dt whent=4h A

x 150 — x

(d) 22 = (150 —z)2 +4* = 23% = {]5G—x)(—d—m) + y%

(e) At4:00 PM, x — 4(35) — 140 and y — 4(25) = 100 = =z = /(150 — 140)2 + 1007 = ,/T0,100.

dz 1 dx dy —10(35) + 100(25) 215
S0 — = - — 150) — — | = = 7= 21 4 km/h
il e dt} /10,100 V101 /
. dy dx dy dx
) pulley en — — — = = ? =2 = =2y —
20 Given o 1 m/s, find g whenz =8m y zr“+1 = 2y 7t = 2x % =
¥
wop® ! dz _Y d'y — Y Whenz=— 8 y = /65, s0 d—m = ——‘65_ Thus, the boat approaches
dt oz dt x dt 8
* /65
the dock at 5 = 1.01 m/s.
dv dP
33. Dufferentiating both sides of PV = C with respect to ¢ and using the Product Rule gives us P — -|— VE =0
dv V dP dV €00 :
== Pa When V' =600, P = 15(}and — = 20, s0 we have i —m{QU) = —B80. Thus, the volume is

decreasing at a rate of 80 cm®/min.

. 1 1 1 1 180 9 400 _ . o 1 1 1

i i 1 dR 1 dRy 1 dRsy dR of 1 diy 1 dBRs
\wthrespecttot,wehme—ﬁgz—FE?—R—%? = EZR (R—%?-l-?%?)%enﬁl:SUand
dR _ 400°[ 1 107
Ry =100, — = —|—(0.3) + = 01320/s
P e T o [802{ ) 1n|02 )] /
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