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# 9.

(a) Since ln t is only defined for t > 0, f(x, y) = ln(x + y − 1) is
only defined if x + y − 1 > 0 or y > 1 − x. Hence the domain
is D = {(x, y) ∈ R

2 | y > 1 − x}. This is the region of the
plane above the line y = 1 − x, excluding the line.
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y = 1-x

D
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(b) f(x, y) = e3 x y is defined for all pairs (x, y) of real numbers.

D

(c) Since
√

t is only defined for t ≥ 0, f(x, y) =
√

x + y is defined
for y ≥ −x. Hence the domain is D = {(x, y) ∈ R

2 | y ≥ −x}.
This is the region of the plane above the line y = −x, including
the line.

y = -x

D

(d) Since ln t is only defined for t > 0, f(x, y) = ln(9 − x2 − 9y2)
is only define if 9 − x2 − 9y2 > 0 or x2 + 9y2 < 9. Hence the
domain is D = {(x, y) ∈ R

2 | x2 +9y2 < 9}. This is the region
of the plane inside the ellipse x2 + 9y2 = 9, but excluding the
ellipse.
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(e) Since the domain of
√

1 − x2 is −1 < x < 1 and the domain

of
√

1 − y2 is −1 < y < 1, the domain of f(x, y) =
√

1 − x2 −
√

1 − y2 is D = {(x, y) ∈ R
2 | − 1 < x < 1, − 1 < y < 1}.

This is the part of the plane inside the square [−1, 1]×[−1, 1],
but excluding the boundary lines.
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y=-1
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D
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(f) We first note that
√

y − x2 is only defined if y − x2 ≥ 0 or
y ≥ x2 – the region of the plane above the graph of y = x2,

including the curve y = x2. Also
1

1 − x2
is only define if

1−x2 6= 0 or x 6= ±1. hence the domain of f(x, y) =

√

y − x2

1 − x2

is D = {(x, y) ∈ R
2 | y ≥ x2, x 6= ±1}. This is the region

of the plane above the graph of y = x2, including the curve
y = x2, but excluding the lines x = −1 and x = 1.
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# 10.

(a) The level curves are parallel lines.
The graph of the function is a
plane with xy–trace y = −x.
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(b) The level curves are circles of
radius

√
c at the origin. Since

x2 + y2 can never be negative,
we can not draw level curves for
c = −2 and c = −1. When
c = 0, the level curve is only a
point. The graph of the func-
tion is a paraboloid (bowl) open-
ing upward with vertex at the ori-
gin.
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(c) The level curve for each c, c 6= 0
is a pair of hyperbolas in opposite
quadrants of the plane. When
c = 0, we get the x– axis and the
y– axis. The graph of the func-
tion is saddle shaped.
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(d) The level curves are parabolas.
The graph of the function has xy–
trace the parabola y = x2. Hence
it is a parabolic cylinder.
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(e) The level curves are ellipses cen-
tered at the origin. Since x2+2y2

can never be negative, we can not
draw level curves for c = −2 and
c = −1. When c = 0, the level
curve is only a point. The graph
of the function is an ellipitical
paraboloid opening upward with
vertex at the origin.
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