140H-HW4

16. Using Exercise 2.3.85(a), f(z) = z’sinz tanz =

f’(m] = (9:2)" sinx tanz + z° (sin m)" tanz + z” sinz (tan a:)" —2zsinz tanz + x cosx tanz + z° sinz sec’

2

= 2zsinz tanz + z*sinz + 2’ sinz sec’ x = zsinz (2tanz + z + zsec’ z).

34.
cos T ,  (2+sinz)(—sinz) —cosx cosz  —2sinz —sin®z —cos’z  —2sinz —1
=5 = ¥ = - = - = - = 0 when
24Lsinx (2 +sinx)? (2 + sinz)? (2+sinx)?
—2sinz—1=0 <= sinm:—% = m:”T“—l—Z?Tnora::%”—l—%rn,nanintcgcr. Soy:vlgor-y:—vlgand

the points on the curve with horizontal tangents are: (11'" + 2mn, v,-) (7“ + 2mn, — v”?) n an integer.

cosf —1 li cosf —1

cosf—1 7] _.q_rf.lj f 0
42'}11—% sin@ 420 sin@ . sinf _T_O
lim
i) —0 @
52.
:\,f1+m3:(1—|—m3)”2 = y’:lfl—l—m‘?)_”zﬂmz:g—mz 23)1;—&_2 and an equation of
2 W1+ a3 2V9

the tangent lineisy — 3 = 2{z — 2), or y = 2z — 1.

62. h(z) = /A+3f(z) = h'(z) =34+ 3f(z))""?-3f(z)., s0
R(1)=3(4+37(1)7"2-3f' (1) =3(4+3- 7). 3. 4= %= =

olm

' dz? 2 du dx?
dy (du)'|  d [dydu
du? \ dx dx | du dz?
du 2+ d [du\’ d2y+ d (dy d2u+ d (d?u\] dy
dax dx \ dx du? dz \ du dx? dx \ dz? du
_|d d*y\ du du +2dud2u d'z-y_i_ d [dy\ du d*u +d3u dy
T ldu \du? ) dz | \ dx dx dz? du? du \ du ) dz| \ dz? dxz3 du

d?y (dﬂ) 43 du d*ud?y dy diu

du? dr dz? du? ' du dzd

d2 d2 d 2 d dz
90. From Exercise 89, — Y _y (_u) + aaou

14. di [ysin(z?)] = % [zsin(y?)] = ycos(z?)- 2z +sin(z?) -y = zcos(y?) 2yy +sin(y?)-1 =
x

, _ sin(y?) — 2zy cos(z?)
~ sin(z?) — 2zy cos(y?)

v’ [sin(z®) — 2zy cos(y®)] = sin(y?) — 2zy cos(z®) =
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_ _ 1,y Vy
30. 223+ 2 =4 = 277V L 2y 8 =0 = ——4+Z==0 = y =-— . Whenz=—-3+/3
T = 7
2/3
1 (—3v3) 3 1 : .
andy =1, wehavey = — = — = —, s0 an equation of the tangent line is
(_3\/5)1!3 373 33 3

y—l::%(a‘:—i—i?ﬁ) or y:;l;:,-'m—i-él.

40.

Fz=1inz’+zy+y° = Lthenwegetl +y+3° =1 = FP+y=0 = yr*+1) = y=0,sothepoint
where z = 1 is (1, 0). Differentiating implicitly with respect to x gives us 2z 4+ zy’ +y - 1 + 3y? - ¢’ = 0. Substituting 1 for
zand0forygivesus2+3y' +04+0=0 = <y’ = —2. Differentiating 2z + zy’ + vy + 33>y’ = 0 implicitly with respect
tozxgivesus 2 +zy” +v' - 1+ +3(y*y" + ¢ - 2yy’) = 0. Now substitute 1 for z, 0 for y, and —2 for y/'.

249" +(-2)+(—-2)+3(0+0)=0 = " = 2. Differentiating 2 + zy"” + 2y’ + B'y2 "+ 6y(y')? = 0 implicitly

e 2 ron

+y" 1+ 20" + 3wy + v 2uy') + 6y - 20y
0fory, —2fory',and2fory”. ¢ +2+4+3(0+0)+6[0+(—8)]=0 = " =-2—-4448=42

with respect to & gives us zy + ('y = 0. Now substitute 1 for x,

62.
e’ +4y’ =5 = 222+4+42yy)=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 (h — 0)/[3 — (—5)] = 1h. But the

slope of the tangent line through the point (a, b) can be expressed as ¢’ — 1 oras - i_(_ﬂg;:, == —!IJ— 3 [since the line
passes through (—5, 0) and (a, b)], so —% 15 = 4’ =—a®—ba < a®+4b® = —5a. Buta® +4b* =5
a

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

point is on the top half of the ellipse. So h_o_ b __ 1

S ars-TiTs = h = 2. So the lamp is located 2 units above the

e | =

T-axis.
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