6. w=1In\/22 +y2 + 2% = $In(a® + y* + 2°), z =sint, y=cost, z=tant =

dw Owdz  Owdy  Owdz 2z 1 2y

—_— = —_— —_— . ost-}-—~7-(—sint)+l 2
dt Oz dt Dy dt 9z di ¢
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_ xzcost —ysint + zsec? t
- 12+y2+22
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9. z=In(3z +2y), = =ssint, y=tcoss =
0z _0z0x 09z0y _ 3 2 3sint — 2tsin s

g_ag—}_a_yas_3z+2y(smt)+3z+2y(_tsms): 3z + 2y
0z 0z0x 0z 0y 3 2 3scost + 2cos s
et T L t) + —— == -7
ot Ox Ot + dy ot 3:c+2y(scoS )+ 3z+2y(coss) 3z + 2y

10. 2z = /xe™, x=1+st, y=s2—-t> =

9z _ 0201  9zdy

ds  Ox Os dy Os
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Chain Rule (3). Whens = land ¢t = 2, u(1,2) =5andv(1,2) = 7.

14. R(s,t) = G (u(s,t),v(s,t)) =

Thus R.(1,2) = Gu(5,7) ua(1,2) + Go(5,7) v4(1,2) = (9)(4) + (~2)(2) = 32 and

R(1,2) = Gu(5.7) ue(1,2) + Go(5,7) (1,2) = (9)(-3) + (~2)(6) = 9.

15. g(u,v) = f(z(u,v),y(u,v)) where z = € +sinv, y = e* +cosv =

oz oz dy dy . . dg Ofdx Of dy
— =€ —= = =€, = =— . By the Chain Rul — =——+ ——2_Th
9u e, g™ cos v, Pu e, 70 sin v. By the Chain Rule (3), 9u " 9z 0u " By du en

9u(0,0) = fz((0,0),(0,0)) zu(0,0) + £, ((0,0), 4(0,0)) %u(0,0) = fa(1,2)(e%) + f,(1,2)(e’) = 2(1) +5(1) = 7.

mitarty, 29 _ 000 0 9y
Similarly, FIR = e W N Then

90(0,0) = fz(2(0,0),y(0,0)) (0, 0) + fy(2(0,0),4(0,0)) y(0,0) = fx(1,2)(cos 0) + fy(1,2)(—sin0)
=2(1) +5(0) =2

39. (a) V = fwh, so by the Chain Rule,

dav._ ovdt oVdw OVdh de dw dh a3
E—Wa+a—wﬂ+a—ha—whdt+€h 7 + lw i =2-2-2+1-2-24+1-2-(=3)=6m’/s.

(b) S = 2(fw + Lh + wh), so by the Chain Rule,
dS _9Sdt  0Sdw  0S dh
dt — 9tdt Owdt Ohdt
=2(2+2)2+2(1+2)2+2(1 +2)(-3) = 10 m%/s

de d dh
:2(w+h)ﬁ+2(£+h)d_1:+2(£+w)ﬁ

dL de d dh
©L* =0 4w’ +h* = 2070 =2 + 2w d—lt” +2h = = 2(1)(2) +2(2)(2) +2(2)(-3) =0 =

dL/dt =0m/s.



43. Let x be the length of the first side of the triangle and y the length of the second side. The area A of the triangle is given by

A= %zy sin 6 where 0 is the angle between the two sides. Thus A is a function of z, y, and 6, and z, y, and 6 are each in turn

functions of time ¢. We are given that Z =3, Zy —2, and because A is constant, A = 0. By the Chain Rule,

dt

% (Z:(Z %;Z?: ?)—?Z—z = %_Zysmﬁ —+3 Lasind - + a:ycose 0 . When z = 20, y = 30,

and 6 = 7/6 we have

0= 2(30)(sin Z)(3) + 2(20)(sin Z) (—2) + 2(20)(30) (cose) dt
=45-12-20-1+300- ‘/7_ Z—z—%ﬂso\/ﬁ‘;—f

do do  —25/2 1
Solving for — gives — 5/ = — , so the angle between the sides is decreasing at a rate of
dt dt  150v3  12V/3

1/(12V/3) ~ 0.048 rad/s.

0z 0z 0z 0z 0z . 0z
45. (a) By the Chain Rule, — o = 9z <% 0+ — ay sin#, %= 92 (—rsinf) + = rcos¥.

oy
2\ 2\ 0z 0z 22\ .,
(b) (E) = <8_z> cos 0+28_6_C050 sinf + <6y> sin® 0,
2 2 2
(%) = (g—;) r2 sin 0—22—2%7“ cosf sinf + (g;) r2 cos® 0. Thus

(5) + () =[(5) (5 Jeooremro= (3] + (5

a a a o a a



