Solutions Assignment 8 (Math V1101 - Calculus Il - Section 8) Fall 2013

94. Setting x = 1, the equation of the parabola of mtersection 1s
z=6—1—1—2y* =4 — 2y*. The slope of the tangent is
0z/0y = —4y, so at (1,2, —4) the slope 1s —8. Parametric
equations for the line are thereforex =1, y =241,

z=—4 — 8t.

95. By the geometry of partial derivatives, the slope of the tangent line 1s f.(1,2). By implicit differentiation of
4z% + 2% + 2? = 16, we get 8z + 22 (82/0z) =0 = 08z/8z = —4z/z, so whenz = 1 and z = 2 we have
0z/0z = —2. So the slope is fz(1,2) = —2. Thus the tangent line is given by z — 2 = —2(z — 1), y = 2. Taking the

parameter to be ¢ = & — 1, we can write parametric equations for thislime: x =141, y =2, z =2 - 2¢.

3. z=flz.y) = vVay = fo(z.y)=3y)""? v=3Vy/z fulz.y) = 3(zy) ' 2= $/z/y.50 fu(1,1) =
and f, (1,1) = %_ Thus an equation of the tangent planeis z — 1 = fz(1,1)(z — 1) + fu(1, 1)(y — 1) =

3_1:%(m—l)ﬁ—%(y—])ormﬂ—y—?z:ﬂ.

5. z= f(z,y) =zsin(fzr+y) = folz,y)=2 cos(z+y)+sm(z+y) 1==zxcos(z+y)+sin(z+y),
fylz,y) =z cos(z +y),50 fo(—1,1) =(—1)cos 0 +s8in0 = —1, f,(—1,1) = (—1) cos 0 = —1 and an equation of the

tangentplaneis z —0 = (—1)(z+ 1)+ (-1)(y — 1) orz+y + 2z =0.

1.
Ty

f(z,y) =1+ zIn(xy —5). The partial derivatives are f.(z,y) =« P

= (1) +In(zy—5)-1=

+In(zy —5)

2
myl— z (z) = = :,c_ 5 S0 f=(2,3) =€ and f,(2,3) = 4. Both f, and f, are continuous functions for

and fy{w:y) =

zy > 5, so by Theorem 8, f is differentiable at (2, 3). By Equation 3, the linearization of f at (2, 3) is given by

L{z,y) = f(2,3) + f=(2.3)(z — 2) + f,(2,3)(y —3) =1+ 6(x — 2) + 4(y — 3) = 6x {4y — 23.

14 f(z,y) =vr+etv=(z+ e*¥)/2_ The partial derivatives are f.(x,y) = = 3z + e*¥)~1/2 and
fulz,y) = %{a‘:—i—eqy)_l”zﬂe%) = 2¢*¥(z + ) "Y/2 s0 f2(3,0) = 3(3+€")y"? = and
£4(3,0) = 2¢°(3 +€°)~'/2 = 1. Both f, and f, are continuous functions near (3,0), so f is
differentiable at (3, 0) by Theorem 8. The linearization of f at (3,0) 1s

L(z,y) = f(3.0) + f=(3,0)(x —3) + f,(3.0)(y — 0) =2+ ;(z - 3) + 1(y —0) = 3z +y + .
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17.

2r+ 3
Let f(z,y) =

4y +1

—8xr — 12
W. Both fm and fy

_Then f.(z,y) = and fu(z,y) = (2z+3)(—1)(dy +1)72(4) =

4y +1
are continuous functions for y # —3, so by Theorem 8, f is differentiable at (0, 0). We have £.(0,0) = 2. f,(0,0) = —12

and the linear approximation of f at (0,0) is f(z,y) = f(0,0) + fz(0,0)(z — 0) + f,(0,0)(y — 0) =3 + 2z — 12y.

T y
2. flz,y.z2) =22 +v2+ 22 = f[f.r.v, z)= —m—oeouo. f,(2,y,7) = —x=. and
(2,9.2) = VTFF TR @00 = e S0 = o

z .50 f2(3,2,6) = %, fy(3.2,6) = %; f=(3,2,6) = g_ Then the linear approximation of f

fz mJsz = —
( ) z? +y? + 2°

at (3,2, 6) is given by

flz,y.2) ~ f(3.2,6) + f(3,2,6)(z — 3) + f,(3.2,6) (y — 2) + f=(3.2,6)(z — €)

=T+3(z-3)+2(y-2)+2%(z—-6)=2z+2y+ £z

Thus /(3.02)7 + (1.97) + (5.99)2 = £(302,197,599) ~ £(3.02) + 2(197) + £(5.99) ~ 6 9914

25 2z = e ®cos2mt =

dz = %dﬂ? + %d‘t = e72%(—2) cos 2mt dx + e~ 2*(— sin 27t) (27) dt = —2e ™2 cos 2t dx — 2me™ 2" sin 2wt dt
T

M de=Arxz=005dy=Ay=01,z= 5x% + yz, zz = 10z, z, = 2y Thuswhenz = landy = 2,
dz = zz(1,2)dz + z,(1,2) dy = (10)(0.05) + (4)(0.1) = 0.9 while
Az = f(1.05,2.1) — f(1,2) = 5(1_'!]5)2 + (2.1)2 —5—4=0.9225

33.

dA = % dx + % dy = ydr+ xdyand |Az| <01, |Ay| <01 Weusedz = 0.1, dy = 0.1 with z = 30, y = 24; then

the maximum error in the area is about dA = 24(0.1) + 30(0.1) = 5.4 cm®.

42,
ri(t) =(2+3t,1-,3—-4t+¢*) = ri(t)=(3-2t-4+2t), ra(u)=1+2" 20" -12u+1) =

ro(u) = (2u, 6u’,2). Both curves pass through P since r1(0) = r2(1) = (2, 1,3), so the tangent vectors r} (0) = (3,0, —4)
and r3(1) = (2,6, 2) are both parallel to the tangent plane to S at P. A normal vector for the tangent plane 1s
ri(0) x r3(1) = (3,0, —4) x (2,6,2) = (24, —14, 18), so an equation of the tangent plane is

24(x —2) —14(y — 1) +18(z—3) =0o0r 122 — Ty + 9z = 44

Page 2




Solutions Assignment 8 (Math V1101 - Calculus Il - Section 8) Fall 2013

4 z=tan"(y/z),z =€, y=1—-€"* =

dz Ozdr  Ozdy _ 1 P 1 .
Ozt Toyar  Tr@Er ¥ ) T /) (e
—t t
_ Y g1 e zE —ye
x? + y? z+y?/z z? +9?

5 w=uxe¥* =t y=1—t z2=1+2t =

dw Jwdzx OJwdy  OJwdz . w1 w={ Y T r 2zy
@ = edt oy T osa = e () e () 2= (2 DT
13. Whent = 3, = ¢(3) = 2 and y = h(3) = 7. By the Chain Rule (2),

dz _0fdx  Ofdy _ ' gy — _8)(—4) —
%= B dt + By dt f=(2,7)g'(3) + f,(2,7) B (3) = (€)(5) + (—8)(—4) = €2.
4. P=ul ol +uw? = (u2 + 72 -|—w2)”2, u=zxe', v=ye*, w=¢e"" =

oP _0Pou , 0Pdv  8POw
du Oz v 8 Ow Oz

Bz
= %(uz +v? +w?) 72 (2u)(e¥) + %(uz + 0?2 +w?) "2 (20)(ye®) + %(m2 +v? +w?) "2 (2w)(ye™)
_ ue¥ +vye” +wye™?
IR Ty

0P JPdu  &6Pdv OPow U w

(ze”)

(ze™)

v
—_— —_——t —— — o —— —_—
oy 8u3’y+8U3y ow dy  Ju o +uw? Vu2+v2+w2(e)+\iu2+v2+w2

uxre? + ve® + wxe®?

Vu? + o2 4 w?

W']_'lenm:Oandy:ﬁwehaveu:[];yzzpaudwzljsoa_P:w:imda_P:w:i_
Oz e Vs By V5 V5

34, yz—l—;clny:zg,soletF(:c,y,z)=y.z-|—:r:lny—zz=0.Then&:_&:_ Iny = Iny and
oz F, y—2z 2z-—y

0z  Fy __z—i—(a:,"y) 4 yz

By F. y—2z  2yz—y?®

i i 2
V. _0Vdr A OVdh _2rh, g, %(—2_5) — 20,1607 — 12,0007 = 81607 in%/s.

38. V = mr2h/3 == an _
mrhf3so = rw T on @ 3
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39. (a) V = fwh, so by the Chain Rule,

dVv dVde oVdw 8Vdh dt dw dh 3

(b) S = 2(fw + €h + wh), so by the Chain Rule,

df d dh
2(w+h]a+2(£+h)d—l;+2(f+w)a

ds 33d€+33dw+6’5‘dh_

dt O dt Owdt Ohdt

=2(2+2)2+2(1+2)2+2(1 +2)(—3) = 10 m?/s
dL de duw dh

©L*=2+w?+h? = 2LE=26E+2wE+2hE=2(1)(2)+2(2)(2)+2(2)(—3)=0 =

dL/dt =0m/s.
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