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(b) Yes
(¢) Yes
(d) No
(e) Exist, not continuous
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(b) Yes
(d) No
() No
17 (a)

(¢) No, no
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@ fo(z,y) =
(aty + 4a?y®
fy (93 y) =
(m — 42342

(¢) Yes

(d) Yes

Counterexample: 4 /22 + y2
fz,y) = /2% +y2

(a) Differentiable
(b) Not differentiable
(c) Not differentiable
(d) Differentiable

—4°)/(@* +¢°)*

—ayh)/(@® +y*)?

Chapter 14 Review

21

23
25
27
29
31
33

35

37
39

41
43
45
47
49
51
53
55
57
59
61
63

65

Vector; 3e 717 — 56_13
Vector;— (sin z)e?i + (cosz)e?] + E

fa =21y+3z
fy = 22 — 422y°

77/\/7

2243 _
fo = Grimym fu =
af/9p = (1/q)e?/d
0f/dq = —(p/a*)e?/?
fn =caNe~tyFh
xz/ (2\/wz cos? (sz))

— 1682%y% — 152y? + 16y
(15zy — 8)2

Txy// 2nzyw — 1327y3v
4 ( w—1 ) —9/2
2 \ 2250 —2gBa?
22y+62y3 w’ — 72y w
(wo—1)2

—1/(4nLVLC)
Upr = € siny,
fowy = fyza = 2cos(z — 2y)
227 + (2y + 3y°)
—((1/2)i + (1/9)] + (1/2)E )/ (vyz)
Vz = 2z cos (12 + yz)f

+2ycos (2% +y*)J
cos(w2 + y2 + 22) (235; + Qy; + 2213)

_ 7y6

22,2

(22+y2)2

27023 y7

— T G
Uyy = —e" siny

(t2—2t+4)
(2sV/5)

ylcos(zy) — sin(ay)]i
+ z[cos(xy) — sin(xy)];
2 +k
—1
0
2/V3
5i + 47 + 3k
—4dxr — 3y +4z =9
z+y+z=3
cos tsin(cost) — sin? t cos(cos t)
1003
3/t +2t/(t2 + 1)
Qz,y) = 2+61+y+612 + 3zy
Qz,y) =14 (z—3) — $(y —5)
~3(@=3)°+5(@-3)(y-5) - §(y-5)*
(a) 22 —4y+az=a—2

(2t—2) 2)
+=

(b) a=2

67 (@ Q,R
b Q,P
(© P,QR,S
(d) None
71 F = 684 newtons,
OF/Om = 9.77 newtons/kg,

OF/Or = —0.000214 newtons/meter

73 (a)
(b)
75 (a)
(b)
(©)
(d)
77 0.3
79 0.8
81 0
83 (a)
(b)
85 (a)
(b)
87 (a)

20 hours per day
18.615 hours per day
P, S

R, S

P,Q, R, S

None

—5v/2/2
4i +7
98.387 ft/mile
295.161 ft/hour
—4e7 81 °C/meter
(b) —40e= 8! °C/sec
(©) v/932e~ 3! °C/meter
89 —2xi — 2yj
91 Yes
95 (a) Fu(z,y,3)
(b) Fu(3,y, )
© Fu(z,y,z) + Fu(z,y,x)
@) Fu(z,y,zy) + yFu(z,y, zy)
97 dP ~ 47.6dL + 17.8dK
101 (@) —37 +45 —k
(b) =37 +45
105 15°C/minute
107 Approx 7.5 at (1.94, 1.08)
109 =z —y
111 (a) Negative, positive,
Up if positive, down if negative
by #<t< 27w
() 0 <z < 3mw/2and
O<t<m/2or3m/2 <t <

113 (@) Ao + A1 + 242 + Az +2A4

5mw/2
+ 4As +

(A1+2A342A4)(z—1)+ (A2 +As+
4A5)(y —2),1+ Bit,2 + Cit

(b) A1B1 +2A3B1 +2A4B1 +
AsCL +4A5C
115 guwoedu 4

Section 15.1

AxCy +

1 (I) and (V) Local maximum, (II) and (VI) Local

minimum, (III) and (IV) Saddle point

3 (a) None
b) E,G
(¢) D,F

5 Local minimum
7 Local maximum
9 Local max: (4, 2)
11 Local max: (1, 5)

13 Saddle point: (0, 0)
Saddle point: (2, 0)
Local min: (1, 0.25)
15 Saddle pts: (1, —1), (—1,1)
Local max: (—1, —1)
Local min: (1, 1)

17 Local max: (—1,0)
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Saddle pts: (1, 0), (—1,4) 9 Global min
Local min: (1, 4) 11 Global max = 0
No global min
13 (a) Local min: (—13/55,1/55)
® 0.5
1 N
P N
=13 1y )
.\ 55 7 5‘5/
19 Saddle point: (0, 0) L0 !
Local max: (1,1), (—1,—1) 0
20 A=-2,B=21 T ! |~
Lt 7 A
23 (a) (a,b) z = 3
® a=-1b=5 =
(¢) Local maximum -0.5 0.5
25 (a) Local maximum
(b) Saddle point 37 () (0,0)
(c) Local minimum (b) D= 94g?
(d) None of these (¢) Saddle point
27 Yy 39 y
15 All edges (32)*/3 cm
f>0 //\\ <0 17 |l =w=h =45cm
27 Y2 ~ y=x/VB® (3/14,1/7,1/14)
0 23 g1 = 300, g2 = 225.
=1 12 1/(1—a=b)
_ 0LO ' a (a—1)
z <0 0% >0z 25(a)L:[pA(%) (4) ]
! 15 b I{I( =8t
2 - - y= —;E/\/§ ) No 5
F>0 f<o 27 y = 24z°/49 — 2/7
31 (a) p = P()PF

(b) P11 = 1 / PZPF P2 = \3/ P0P2
41 (1, 3) could be saddle point 33 Must have global maximum if continuous and R

43 Can be saddle if f,, large closed, bounded

35 Local max not necessarily global max
45 f(z,y) =4— (z—2)° = (y+3) vE

37 flzy) =2 +y° Ris0<z,y <1

47 False
49 True z? F“i“’
51 False 5 Ealse
alse
29 (km,lm), 53 True 45T
fork =0,+1,£2,---, 55 False rue
1=0,41,42, -
(km+ 5, ln+ %), H
il S 1 Section 15.2
1=0,£1,£2, - 1 Mississippi:
(km,lm), k =0,+1,£2, - 87 — 88 (max), 83 — 87 (min)
I =0,£1,+£2, - are saddle pomts Alabama: SeCtlon 15 3
If k and [ are both even or k and [ are both odd, 88 — 89 (max), 83 — 87 (min) Min = —v/2, max = v/2
then (km 4 %, lm 4 %) are local max Pennsylvania: ) .
If k is even but [ is odd or k is odd but [ is even, 89 — 90 (max), 80 (min) 3 I\M/IaxOQO all(_lé 2);
then (k7w + %, lm 4 5 are local min New York: in: 0at (1, =2)
31 y =0, 2, +4, ... Local minima ot S (max), T4 = 76 (min) 5 Min = —22, max = 22
33 (a) (a, b) is a saddle poi amomia: . 7 Global min: 1/2
a, b) is a saddle point. 100 — 101 (max), 65 — 68 (min) No global max
(b) Yy Arizona:
1 4 102 — 107 (max), 85 — 87 (min) 9 Min = —+/35, max = /35
— Massachusetts: .
(O/ 11 Max:4at(2,2,1),(2,—-2,—1),
S % 81 — 84 (max), 70 (min) RPN e T
7 3 Max: 30.5 at (0, 0) Min: —4 at (=2, —2, —1),(=2, 2, 1),
- Min: 20.5 at (2.5, 5) (2,-2,1),(2,2, 1)
7 5 Min:O;\l(O(,iO) 13 Maxzf(ﬁ7%)=2\/§
(not on boundary) s T SE
\, - Max = 2at (1,1), (1, —1), Min= f(— 5, = Jj5) = —2v5
~ g (=1,—1)and (-1,1) 15 No global extrema
N bound
< (on boundary) 17 Max: 30 + V10 at (0, —v/10);
7 max= 1at(1,0)and (—1,0) Min: —5 at (£3, —1)
(on boundary)
min= —1at (0, 1), (0, —1) 19 lat(1/2,1/2)
(on boundary) 21 0.5




