Calc | Sections 7 & 8: Assignment #5 (due 10/18)
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M oy=zle " = =2 V" (—2) +e V5 (2z) = e V/* 4 2zeVF = V2 (1 4+ 22)

47. y = cos(z?) = ¢ = —sin(2?) 2z = —2zsin(z?) =

y" = —2x cos(z?) - 2z + sin(z?) - (—2) = —4a® cos(z?) — 2sin(z?)

62. h(z) = /4 +3f(z) = h'(z) =314 +3f(z))"" 3f (). s0
6

K1) = 3(4+3(1))72 3F(1) = $@4+3-7)7/2 3. 4= £ = ¢

85. (@) u(x) = f(g(z)) = u'(z)=f(g(z))g'(x). Sou'(1)=f'(g(1))g'(1) = f'(3)g'(1). To find f'(3). note that f 1s

linear from (2, 4) to (€, 3), so its slope is = : é = —%. To find g'(1), note that g is linear from (0, €) to (2, 0), so its slope

is o= —3 Thus, f'(3)g'(1) = (-3)(-3) =%

®) v(z) =g(f(z)) = '(z)=g'(f(z))f'(x). Sov'(1)=g'(f(1))f'(1) = g'(2)f (1), which does not exist since
¢'(2) does not exist.

©) w(z) =g(g(z)) = w'(z)=g'(g(z))g'(z). Sow'(1l)=g(g(1))g'(1) = ¢'(3)g’(1). To find ¢'(3), note that g 1s

linear from (2, 0) to (5, 2), so its slope is g :g = % Thus, g'(3)g'(1) = (%)(—3) = —2.
d d 9
@ =0 ~y)=—(1) = Be-2yy'=0 = 2yy'=18z = ¢ = f
Oz
922 — 3yt =1 = ¥ =0922-1 = y=%,022 1 soy =+1(922 —1)"V(18z) = +——n|

Ox

(c) From part (a), ' = — = :I:v”%’ which agrees with part (b).
y e —

25. ysin2zx = xcos2y = y-cos2zx-2+sin2z-y =ax(—sin2y-2y') +cos(2y)-1 =

sin2zx -y +2xsin2y -y = —2ycos2x +cos2y =

-2 2 2
¥ (sin 2z + 2z sin2y) = —2ycos2x + cosZy = 3y = .yccls I+?DS Y Whenz =
sin 2x + 2x sin 2y

p_m/2)E) 40 w2

O04+w-1 T

1 . .
= E,soanequatwn of the tangent lineisy — 5 = 3(z — %), ory = 3.

28. 22 4+ 20y~ +x=2 = 2z+2zy +y-1)—2yy +1=0 = 2@y — 2%y’ =-2z-2y—1 =

. —2x —2y—1

Y2z —2y)=-22-2y—1 = 3 = > 5 When z = 1 and y = 2, we have
x — 2y

7 . .
V=—F1 ——2=Epsoanequatwnofthetangenthnemy—2= Hz—1) ory=32z—3
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Calc | Sections 7 & 8: Assignment #5 (due 10/18)

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.

2 2 2
x 2z 2 bz . . .
45. E_g_ZZI = E_b_g?zn = y’:Ty = an equation of the tangent line at (xg, yo) is
y—w = 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 ' ’
Tox Yoy _ To Yo
wehave — — £7 0 0 _ g

a? b? a? b2

75. m2y2+my=2 = mz-Zyy’+yz-2m+x-y’+y-]=(} = y’(2mzy+m)=—2xy2—y =

2 2
R -I-’y_SO_wa +y=—] = 2xlty=22"y+ae = yRay+1)==z2zy+1) =
22y + x 222y +x

y(2ey+1) —z(22y+1)=0 = (2zy+1)(y—2)=0 & zy=—jory=z Butzy=-7 =
w2y2+my=%—%%lsowemusthave.r:y.Theu 2yl +ay=2 = z*4+2’=2 = *42'-2=0 =
(x? 4+ 2)(2? — 1) = 0. So = = —2, which is impossible, or 2 =1 < =z = +1. Since =z = y. the points on the curve

where the tangent line has a slope of —1 are (—1,—1) and (1,1).

1
4. f(z) =In(sin’ 2) = In(sinz)? =2mn|sinz| = f(z)=2- ——  cosz=2cotzx
sinx

15. F(s) =Inlns = F"{.g):LilnB:L_lz 1
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).

My— Tl o my—w(==1)" o e -ineEt+y =
Y= $4+1 ny—nx4+] ny—znm 2nw

1,11 1 1 s . _ 1 28 Loy 21 1 2
v T2z-1 2a8+1 M Ty R Y P +1\22-2 2*°+1

48. y = (sinz)™*"

1 1
= Iny=In(sinz)®® = Iny=Inz -lnsnzx = =gy =Ihz- -cosx +Insinx - — =
y x

cosx Insinz Insinx
y’=y(lnm- - — ) = ¢ = (sinz)™" (ln:.cccltzr—l— )
sinx x x
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