










MA 261, Lesson 6

Ex 6. Match the following equations with their contour plots (I-IV) and surfaces (A-D).

1. cos
(
x2 + y2

)
2. cos(xy) 3. cos

(
x2 + y

)
4. cos

(
x2

4
+

y2

9

)

(Answer on next page)
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MA 261, Lesson 6

Level curves for 1 are of the form

k = cos
(
x2 + y2

)
⇔ cos−1(k) = x2 + y2

which are each a series of circles with different radii. Hence, the correct contour plot is III,
and the matching graph with that contour plot is D.

Level curves for 2 are of the form

k = cos(xy)⇔ cos−1(k) = xy ⇔ y =
cos−1 (k)

x

which are a series of hyperbolas. Hence, the correct contour plot is I, and the matching
graph with that contour plot is C.

Level curves for 3 are of the form

k = cos
(
x2 + y

)
⇔ cos−1(k) = x2 + y ⇔ y = −x2 + cos−1 (k)

which are a series of parabolas opening downward, shifted. Hence, the correct contour plot
is IV, and the matching graph with that contour plot is A.

Level curves for 4 are of the form

k = cos

(
x2

4
+

y2

9

)
⇔ cos−1(k) =

x2

4
+

y2

9
⇔ x2

4 cos−1(k)
+

y2

9 cos−1(k)
= 1

which are a series of ellipses with major axis in the y-direction and minor axis in the
x-direction. Hence, the correct contour plot is II, and the matching graph with that

contour plot is B.
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