MATH 201. Homework 8 Solution.
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5. Domain: all points (x,y) on or above the line
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11. Domain: all points (x,y) satisfying 12. Domain: all points (x,y) inside the circle
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Domain: setof all (x,y)sothaty —x 0 =y x

Range: z 0

level curves are straight lines of the formy — x = c wherec 0
boundary is \/yfx =0 = y =X, astraight line

closed

unbounded

Domain: all points in the xy-plane

Range: z 0

level curves: for f(x,y) = 0, the origin; for f(x,y) = ¢ > 0, ellipses with center (0, 0) and major and minor
axes along the x- and y-axes, respectively

no boundary points

both open and closed

unbounded

Domain: all points in the xy-plane

Range: all real numbers

level curves: for f(x,y) = 0, the union of the lines y = =+ x; for f(x, y) = ¢ # 0, hyperbolas centered at
(0,0) with foci on the x-axis if ¢ > 0 and on the y-axis if ¢ < 0

no boundary points

both open and closed

unbounded

Domain: all (x,y) # (0,y)
Range: all real numbers

level curves: for f(x,y) = 0, the x-axis minus the origin; for f(x,y) = ¢ # 0, the parabolas y = ¢ x>

minus the
origin

boundary is the line x = 0

open

unbounded

Domain: all (x,y) satisfying x> + y> < 16

Range: z %

level curves are circles centered at the origin with radiir < 4
boundary is the circle x> + y?> = 16



(e)
®

24. (a)
(b)
(c)
(d)
(e
()

25. (a)
(b)
(©)
(d)
(e)
®

26. (a)
(b)
(c)
(d)
(e
()

open
bounded

Domain: all (x,y) satisfying x> +y*> <9

Range: 0 <z <3

level curves are circles centered at the origin with radii r < 3
boundary is the circle x? +y> =9

closed

bounded

Domain: (x,y) # (0,0)

Range: all real numbers

level curves are circles with center (0,0) and radiir > 0
boundary is the single point (0, 0)

open

unbounded

Domain: all points in the xy-plane

Range: 0 <z <1

level curves are the origin itself and the circles with center (0,0) and radiir > 0
no boundary points

both open and closed

unbounded

49. f(x,y) = 16 — x> — y? and (2\/5,\/§>$z:167(2\/§>27(\/§>2:6 = 6=16-x2—y> = x> +y2 =10

50. f(x,y) =vVx2—land (1,0)=z=/12-1=0 = x>~ 1=0=x=lorx=—1

51 f(x,y) = /x+y2—3and (3, —1) = z=1/3+ (-1)’ =3 =1=>x+y? -3 =1=>x+y =4

52. f(x,y) = 2= and (—1,1) = z=20-"CD 3 — 3 -x o y_ 43

x+y+1 (=) +1+1 X+y+1
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92 22 2 22 2 _ 2
= +y) = || < BRE =y 5 () < I < (YY)
= lim (x ) = 0 by the Sandwich Theorem, since lim + (x2 4+ y?) = 0; thus, define f(0, 0
oy a0y (Y 3555 Y oy o0 £ YD) ©.0
. % cos® 0 — (rcos O) (i” sin”6) __ s (cos®0 —cos gsin”f) _
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62. (X’y)lgn( ) cos <x2+§2> = rlgn0 cos (%) = 1_lgno cos M] =cos0=1
63. ( )l 0.0) #Zyz = lim Legd — lim (sin? @) = sin® §; the limit does not exist since sin? @ is between
X,y r— r—
0 and 1 depending on 6
64. (X‘y)liin(0 N fx" puv: l1m0 rfﬁ"czfe hmo ri‘;’;fg = 2;)2599 ; the limit does not exist for cos § = 0
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