Solutions Assignment 7 (Math V1101 - Calculus Il - Section 8) Fall 2013

M. (@) F(1,1,1) =T+ T+ VT +m4d—-12-12-1?)=3+In1 =3
(b) 'z, V. +/Z are defined only whenz > 0,y > 0,z > 0, and In(4 — 22 — ® — zz) 15 defined when
4—2" -y —2>0 = 2+’ + 2 <4 thusthe domain is
{(a‘:, y,z) |t +yP+22<4,2>0,y>0, 2> 0}, the portion of the interior of a sphere of radius 2, centered at the

origin, that is in the first octant.

32,
All six graphs have different traces in the planes # = 0 and y = 0, so we investigate these for each function.

(@ f(z,y) = ||+ |y|- Thetracemmz =015 z = |y|, and in y = 0 1s 2 = ||, so it must be graph VL
(b) f(z,y) = |zy| Thetraceinz =0is z =0, and in y = 0 is z = 0, so it must be graph V.

(©) flz,y) = m. The tracemxz =015 z = ﬁ, andiny =015z = H—;:cz In addition, we can see that f 1s

close to 0 for large values of x and v, so this is graph .

(d) f(x,y) = (z* —y*)* Thetraceinz =0isz = y*,and iny = 01is z = =*. Both graph IT and graph IV seem plausible;
notice the tracein z = 015 0 = (z* —y*)? = y = %=, so it must be graph IV.

(e) f(z,y) = (z —y)®. Thetraceinz = 01s z =y, andin y = 0 1s z = z”. Both graph II and graph IV seem plausible;
notice the traceinz =01s0 = (z — y)> = y = =z, so it must be graph IT.

(f) f(z,y) = sin(|z| + |y|). The traceinz = 0is z = sin |y|, and in y = 0 is z = sin |z|. In addition, notice that the
oscillating nature of the graph 1s characteristic of trigonometric functions. So this 1s graph III.

46. The level curves are In(z® + 4y*) = kor 2* + 4y* = &*,

a family of ellipses.
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47. The level curves are ye® = kory = ke™ ", a family of

exponential curves.

49. The level curves are 1/y? — 22 = kory® — % = k2,
k = 0. When k = 0 the level curve is the pair of lines
y = *+x. For k > 0, the level curves are hyperbolas

with axis the y-axis.

66. k = x° + 3y> + 5z is a family of ellipsoids for k > 0 and the origin for k = 0.

67. Equations for the level surfaces are k = y* + z*. For k > 0, we have a family of circular cylinders with axis the z-axis and

radius v'k. When k = 0 the level surface is the z-axis. (There are no level surfaces for k < 0.)

2
8. 12 —:—y is a rational function and hence continuous on its domain, which includes (1, 0). Int is a continuous function for

x? +xy

.. 1+ y2 : . 1+ y2 ; ; )
t > 0, so the composition f(z,y) = In is continuous wherever > 0. In particular, f is continuous at
x? + xy 2+ a2y
L0)andso  lim )= f(L0)=In (=) =1l =0
(L, mso{.—.,y)l—um(l,u) LY =JEA =T T T T
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9. f(z,y) = (z* —49®)/(z* +2y*). First approach (0, 0) along the z-axis. Then f(z,0) = z*/z® = 2% forz # 0, so

f(z,y) — 0. Now approach (0, 0) along the y-axis. Fory # 0, f(0,y) = —4y?/2y* = -2 s0 f(z,y) — —2. Since f has

two different limits along two different lines, the limit does not exist.

2 . 32
16. We can use the Squeeze Theorem to show that  lim 2V o
(z.v)—(0,0) T2 + 2y?
2 . 2 2 2 .2
x°sin” y .2 . 2 , z°siny
S ioe < sin® y since P <1,and sin”y — Oas (z,y) — (0,0), so (m:ygl—;m(m]) R
) z? 4+ ) z? +9° vei+yr+141
17. lim = lim .
(w)—=(0.0) /22 + 42 +1 -1 (zw)—=(0.0) /22 +42+1 -1 /x?+y?+1+1
(z® + %) (V‘:r:z +y2+1+ 1)
= lim = lim (,/;c2+ 2+1+1)=2
(.y)—(0.0) z? +y? (=.1)—(0,0) Y
2 2
2. flz,y,2)= %. Then f(z,0,0) = 0/z* = 0 for z # 0, so as (z,y, z) — (0,0, 0) along the z-axis,
f(z,y,2) — 0. But f(z,z,0) = z°/(22*) = % forz #0,so0as (z,y,z) — (0,0,0) along the liney =z, z =0,
flz,y,2) — % Thus the limit doesn’t exist.
26. h(z,y) (f(z,y)) -2y +1 1 -2y f 15 a rational function, so it is continuous on its domain. Because
3 — — n . .
1+ z2y? > 0, the domain of f is B2, so f is continuous everywhere. g is continuous on its domain {t|t >0} Thushis
continuous on its domain {(:r:?y] ‘ % > 0} = {(z,y) | zy < 1} which consists of all points between (but not on)
z?y
the two branches of the hyperbolay = 1/z.
38.
—Jx2+ay+? . . . _
flz,y)= The first piece of f 1s a rational function defined everywhere except
0 if (x,y) = (0, 0)

at the origin, so f is continuous on R except possibly at the origin. f(z,0) = 0/z* = 0 forz # 0, s0 f(z,y) — O as

(z,y) — (0,0) along the z-axis. But f(z,z) = z° /(3z*%) = % forz #0,s0 flz,y) — % as (z,y) — (0, 0) along the

liney =z Thus lim  f(xz,y) doesn’t exist, so f is not continuous at (0, 0) and the largest set on which f is continuous

(=.y)—(0,0)

is {(z,y) | (z,y) # (0,0)}.
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29.

F(zx,y) = f cos(e)dt = F.(z,y) Bif cos(e’) dt = cos(e”) by the Fundamental Theorem of Calculus, Part 1:
u

Fy(z,¥) = 9 fx cos(e’) d [ f cos( dt] cos(et) dt = — cos(e").
Oy J, 31;

32. f(z,y,z) =xzsin(y —z) = fu(z,y,2) =sin(y —2). fylz,y,2) = zcos(y — 2),
f(z,y,z2) = zcos(y — z)(—1) = —z cos(y — z)

ow 1 ow 2 dw 3

33. =1 2 3 - - - @ == - @@ = -__ - @
w=n@+ly+3) = dr =x+2y+32 8y =x+29+32 9z x+2y+3=z

M. w=ze =
aw _ Y= 2 xyz aw _ Yz _ 2 xy=z aw _ TYz xTY= _ Y=
9, = %€ yE=yz By—ze Tz =1xz . g, T e cxy+e* 1= (zyz+ 1)e
35.
u=azysin~'(yz) = Ou ysin~ ' (y2) Ou xy L (2) +sin~"(yz) @ == +zsin” ' (y2)
pu— 11 — 11 B —  — 11 * T ee— n s
Oz Ay V1 — (y2)? T— 222
ou — oy 1 (y) = zy’
oz V11— (y2)? 1—y222
55. w = vuZ +1v2 = ., = t(u®+1? _”2-2u=L=wv =12+ _”2-2@':;.Th&u
3 ( ) Vit ot 3 ( ) Vu?Z +o?
I R R I 1”(211.)_-.fuﬁ—l—ﬂi—uz/\,'ui—ktri_u2+v2—u2_ v?
Waun = p) = T .2 =TT L a2V3/2  [uf L o2yaree
(VaZ T o2) u?+v (u? +v?) (u? +v2)
. 1 2 2y —3,/2 o uv _ 1 —3/2 _ uv
Wy = U (_EJ (u” +v ) (2v) = _7(““2 )2 Wy = (—5] (u +v ) (2u) = _7(1.;2 )
l'vuz-i-tfz—U'%(uzﬁ-vz)_l”@ﬂ) VUl 02 =0 VuT 107wl 40t =P u®
wv'u — — — —

(mﬁ u? +'U2 - (uﬂ _’_1;2)3f2 - [:’H.2 +ﬂ2}3f2'

v o w d 1) w u
58. v = €™ = v, =€ .e¥ =e¥TT y, =€ .ze¥ = xe¥T7%  Then v, = e¥TT . e¥ = VT

Vay = ey-l—xe!‘(l + mey)? Uyw = mey—i—:«:eg (By) + e‘u+xs”(]} — ey-l—zsi" (1 —|—m€y:l,

Vyy = 2T (1 + ze¥) = ¥ (z + z%e¥).

du
67. u=¢€"’sinf = 55 = e cos@ +sinf - (r) = €™ (cos @ + rsin),
azu Pl ] . . rf ré : :
5398 — ¢ (sinf) + (cosf + rsinf) e™ (6) = e"° (sinf + @ cos @ + résinf),
r
u 8 (g o . . . 0 o . .
5758~ © (fsin @) 4 (sin @ + B cos@ + r@sinf) - €™ () =0e™” (28in6 + Ocosf + rfsind).
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68. z = u\v —w=ulv—w)'’"? = % = u[l('v w)_l’m( 1)] = —zu(v w) /2
%z _ _ &z -
3050 = —iu(—%(’v—m m(])) = fu(v—w)/? o pegs = 10 —w) "
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