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Homework 28 Solutions Math 141

Flr ) =x? -3y  +4x+6y+8

af af

T oox+4T —6y+6
dx . " dy Y
2x+4=0]x=-2
—6y+6=0/y=1

The only possible extreme point 1s (-2, 1).

Flx ) =%Jr2 +y2 —3x+2y-5

af af
—=x-3==2y+2
dx * dy 4
x—3=0]x=3
2vy+2=0ly=-1

The only possible extreme point is (3. —1).

Fl y)=x" =5y +6y  +3x-2y+4
a—f = Z.r—iy+3:ai: —Sx+12y-2
ax a}l
2x=3y+3=0|x=26
—-x+12y-2=0]y=11

The only possible extreme point 1s (26, 11).

flx. ¥)= 3+ Txy - 4}12 +x+y

a—f :—6x+?y+l:_gi: Tx—8y+1

ox v
—6x+T7y+1=0|x=-15
Tx—8y+1=0]y=-13

The only possible extreme point 15 (—13. -13).

Flx ) =32 +8xy -3 - 2x+4y-1
a—f=ﬁx+8_v—2; ai=81—6y+4
dx dy
ﬁ.r+3y—z=0}x=—§

Sx—6y+4=0|__2
.1'_5

The only possible extreme point 15 (—% —::].
flxy)= 4 4y -3yt +4y -1

a—f =8x+4y; a—f =4x—-by+4
dx dy

81+4y=0}x=—%

dx—-0y+4=0 }.ZL
- 2

1

The only possible extreme point 1s [_T'

ta|—
—

10.

11

Flx, v) =x +_v2 —3x+06y
o L2 L9
—=3x"—-3—=2v+6
dx * dv Y
3x2-3=0]x=21
2y+6=0]y=-3
The possible extreme points are (1, —3) and
(-1.-3).
fe=x?-y  +x+12y+1
of of

L= 2x+5 - =-3y7 +12
dx * dy Y
5
2x+5=0] x=—=
2

37 +12=0) ,_ 1o

The possible extreme points are (—
5

(52

Flx. ¥)=-8y" +4xy+9y% -2y

df df 2
L o4y Lo oay? s ax 18y -2
PR T

[B=] (W)
M

2) and

4v=0]x= %
24y +18y+4x-2=0]y=0

The only possible extreme point is (% 0)_
Flx. v)=—8" + 4+ 4% +9y°

E:'f a_f 9
—=8x+4y; —=-24y" +18y+4
PR T

Sx+4y= 0] x= —%yl
~24)” +18y+4x=0] 22452 +18y = -4 J
—24y? +18y =2y = y=0.2

The possible extreme points are (0, U'} and

F4.3)

Sflx. »)= 23+ szy - yz +¥y

x i
6x7 +4=0]3x" +2=0 l
22 2ys1=0) y=x2+lj
' 2

(continued on next page)



(continued) 15. fix. v)= ¥ +xzy -y

df 2 df _ >

= =3x + 2 L =x"-1
dx * - d *

3x° +2x[x2 +%] —0=2+I +x=0=
-‘-I

x(2 +3x4+1)=0= x(2x +1)(x+1)=0= 5 3! 3
1 1 3 3 T+ 20 =0 y=— =-5x
x=0-— -l=y=— - = ) k2 =
2° 27472 = -1=0] 2y

The possible extreme points are [D,

(4.3). aa (-1.3).

b |

}’ x=:|:1=}_v=:|:%

The possible extreme points are (—1, %) and

12. f(x }J)=%12+6.w—3y2+3x+6_v (1.—%]_
df _15 df
2= x+6y+3 —=6x—6y+6 N=xt 20— Txl + 97
w2 ¥ 3y =0y 16, fix. VI=x"-2xp-Tx +y +3
- z A _ 3 Y 2
%I+6}’+3=G]l§x+6}’+3=0 ] E_‘{II —2y-lax E__QI""--‘
6x—6v+6=0 y=x+1 4.:3—2_»-—14_:(:0] y=2% —?x}z>
1—3x+6(x+l)+3=ﬂ=:. ‘32-”2-?:03 =X
22? 7 5 1 x=2x"-Tx=2x" -8x=0=
—x=O9=yx=—"=y=—-"+1== 2x(x?—4)= - =
5 x=-—3=y=-3 3 2x(x 4)—0:~x—0,:l:2:-}—0,:|:2
The only possible extreme point 1s { = %) F([(;heﬂl;':':[-‘ﬁﬂ(g E’j‘)‘l'fme pounts are (=2, =2),
13. f(x,}J):%x3—2y3—5x+6}'—5 17. f(x. ) =2x+3y+9-x2 —xp—p?
af 3 af ai:Z—Zr—y'ai=3—r—2y
—_ =X - 5 _6}_. +6 I - ._ay ]
ox .
xz—}:[) x=:|:~u"§ 2—21—}':[}}}':2—27( x=3
632 +6=0] ¥ =21 3-x-2y=0] _1 L4
There are four possible extreme points: 3 T3
(\E 1)(\6 —1),(—\6, 1}: and (_\‘{—E_’ _1)- (% ;} 1s the only pomt at which f{x, »)
14, f(x. }’)=1’4—31’.1"+2Jr'2—3 can have a maxmmum, so the maximmum value
Bf s af must occur at this point.
I =4x” —8y; 3_ =—8x+4y i
* Y 18. f(x. ,;:):Exz+zxy+3y*—x+2_v
1 3
413—81:=0 V=—x 3 3
T2 s C NS, i :
—Sx+4_v=[]} vy o +2y-L— Fw =2x+6y+2
F—1= = —2v =
Ir= x3:>x CAx—0= x+2y-1=0|x=1-2y|x=5
27 S 2x+6y+2=0]y=-2 |y=-2
’“{f; :i}{" : 2)=0=x=0 +2= Thus (5. —2) is the only point at which

f(x, ¥) can have a minimum_ so the
The possible extreme points are (0. 0). (2. 4).

and (=2, —4), minimum value must occur at this point.



19. f(x.1)=3x" -6+ -9y

20.

21

AP 6}:a_f —6x+3y° -9
o dy
3 _ = 6y: f -6

oyt " 9xdy

3f S
D Ty
(x.)= nl ay arayJ
=6-6y—(—6)" =36y -36

D(3E.3)=36-3-36=10, andg—f(?ﬁ =0
s0 (3, 3) 1s a relative minimum of fx, v).
Di(—1.-1)=36(-1)— 36 <= 0, so flx. ¥) has
neither a relative maximum nor a relative
munimum at (-1, —1).

Fr. ¥)=6x" = 2% =33*

a—f=6, —6x2: af_lzn. 12y°

dx v
' f s ) 3%
=—12x;—=12x—-36y"; =12y
o %2 ™
ol % ()
D(I- ,") arz a}-’ [aray

= (-12x)(12x-36y) - (12y)°

= —144x7 + 43207 — 14437
D{0, 0) =0, so the test 1s mconclusive.
D(1.1)= 0 and 327“;{1 1)<0. so f(x.y)
has a relative maximum at (1, 1).
D(1.-1)=0and E:T“;{l -1)<0, so f(x, »)

has a relative maximum at (1, —1).

fee p=2x"—x*—y?

df 3.9f

Yo gr-adE oy

™ x X a y

9’ f 2.0 f s
=4-12x%24 =2 =0

o TRl oy

22,

23,

2 (225
Dlx.y)= 2L 2 f_[a fJ

ax 8}12 a.‘(a}‘
=(4—12Jr2}{—2)—{n::}2 = -8+ 2457
D1, Zfl:lﬁ){ﬂ so flx. »)

has a relative maximum at (—1, 0. D(0, 0) =0,

so fix, ¥) has neither a relative nunimum nor a

relative maximum at (0, 0). D(1, 0) = 0 and
2

g “{(1 0) <0, so f(x. ») has a relative
o2

maxinum at (1, 0).

Flen=x"—dmy+y*
af _ 43 df 3
T a4y T = dxray
dx 'al. T
’f f _ 2.0 _
—==12x"; =12y
dic 3 a.}j a‘fal—
atr 9ty [ df ’
D(x.v)= LT
(x.5) o ayg dxdy
=122 (12y7) - (-4)? = 1447y 16
D0, 0) =0, so fix, ¥) has neither a relative

maximum nor a relative munimum at (0, 0).

D(1,1)=0 and 3 {(1, 1)=0. so f(x. )
x
has a relattve minimum at (1, 1).

O’ f
o’

—(-1. -1)>0. so

f(x. ¥) has a relative nunimum at (-1, —1).

flx. y)=pe* =3x—y+3
f _  x L, _ «x
—=ye -3—=¢ -1
o ye o e
2 2
RS P
dx= ay B'::B}
o’f Bf _(f)
D(x.y)=2L.20 127
(I ) e 8}12 [a.ray

),
=ye' (0)- (ex) =—e"
D(0,3)=0,thus f(x. ¥) has neither a

maximum nor a munimum at (0, 3).



1 1

24. f(x,y):—+;+xy: D(x.y)= 3’ f af [

: a’ a}, dxdy
o -1 F -l 5

= +yia-=—+x = —4(-34)-6 =100
dx x° dv ¥
3 3 D(-1 0)=-4(-34)-6>=100> 0 and
0°f _2 5 _2 2f_, 2{]‘) (39 .
37 3° 531 _3° =
ox”  x7 ady ¥’ 0x0) 2 7 (-1.0) <0, so f(x. ¥) has a relative
2, a2 a2 02 *
D{x.y}:a {.a “;.—[ o f maximum at (-1 0).
ax' a}" ata]r'
_22 p_ 4 27. f(x. ¥)=3x" +8xp -3y +2x +6y:
- 33 T 33
7y xy
a," ) ?:ﬁx+8y+2: ?:—ﬁ}%&r-}-ﬁ
2 x v
N1, 1 =0, L1)=0, so f(x. ¥) hasa . .
(1. 1) axg{ ) fx ») Bzf_ﬁ_a‘f_ . azf_g
relative minimum at (1, 1). o vy’ T v
25, f(x, y)=-5x" +4xy—17y? —6x+ 6y +2; 6x+8}-+2:0}x=_§ L
8x—6y+6=0 ERRE
g—f=—10x+4}’—ﬁ: ¥ =34y +4x+6 5
* . . D(xy)= L. 2f _(9f
aL"f =-10; —aL{ =-34 of =4 ) o’ a}‘z Bxay.
A’ Ay dxdy = 6(—6)-8" =100
~10x+4y—6=0] 5 31
x:—_s e — 2
4x-34y+6=0] 97709 D[—g 5]—6{—5)—3 =-100<0. so
(x.y) azf azf -Bsz Sf(x. ¥) has neither a relative maximum nor a
Dix.y)=—5—73 —[ -
ox” dy ,raxa'} relative munimy umat{—j,%].
=-10(-34)-4- =324 )
p[-2. L )=10(-34)-4? =324 0 and 28, f(x.3)=8x+8y7 —2x+2y-1;
agf 51 —=8y—-2. —=16y+8x+2
7,[ — —]{U so0 fix, y) has a relative ox dy
maximum at (——, —]_ dx dy dxdy
29 8.}‘—2:0} 3 1
5 ) _ X=——,¥=—
26. f(x. ¥)=-2x"+6x3-17y> —4x+6y: 8x+16y+2=0 47 4
2
2, a2 2
a_f=—4x+ﬁy—4; ai=—34y+5x+6 Dl[xy}:a-f-a f [ 9°f
a{ dy 2 : PN ayz axa}..
AR a‘f 34 9 ¢ =0(16)-8> =64 <0
dx” &’ dxdy The potential relative extreme point is
—4x+6v—-4=0 1 v=0 3 1 H et b D( ) 0. it
6x—34y+6=0 x=-1Ly= [ 5 7 |- However, because D(x.y <0, 1

15 netther a relative maxinmim nor a relative
UMM,



