
 SECTION 14.1  Functions of Several Variables 901

18.5; optimal if the BMI lies between 18.5 and 25; overweight 
if the BMI lies between 25 and 30; and obese if the BMI 
exceeds 30. Shade the region corresponding to optimal BMI. 
Does someone who weighs 62 kg and is 152 cm tall fall into 
this category?

 40.  The body mass index is de!ned in Exercise 39. Draw the level 
curve of this function corresponding to someone who is 200 cm 
tall and weighs 80 kg. Find the weights and heights of two 
other people with that same level curve.

 41–44 A contour map of a function is shown. Use it to make a 
rough sketch of the graph of f .
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 45–52 Draw a contour map of the function showing several level 
curves.

 45. f sx, yd − x 2 2 y2 46. f sx, yd − xy

 47. f sx, yd − sx 1 y 48. f sx, yd − lnsx 2 1 4y 2d

 49. f sx, yd − ye x 50. f sx, yd − y 2 arctan x

 51. f sx, yd − s3 x 2 1 y2  52. f sx, yd − yysx 2 1 y2d

 53–54 Sketch both a contour map and a graph of the function and 
compare them.

 53. f sx, yd − x 2 1 9y 2 54. f sx, yd − s36 2 9x 2 2 4y 2 

 55.  A thin metal plate, located in the xy-plane, has temperature 
Tsx, yd at the point sx, yd. Sketch some level curves (isother-
mals) if the temperature function is given by

Tsx, yd −
100

1 1 x 2 1 2y 2

 35.  Level curves (isothermals) are shown for the typical water 
temperature sin 8Cd in Long Lake (Minnesota) as a function of 
depth and time of year. Estimate the temperature in the lake on 
June 9 (day 160) at a depth of 10 m and on June 29 (day 180) 
at a depth of 5 m.
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 36.  Two contour maps are shown. One is for a function f  whose 
graph is a cone. The other is for a function t whose graph is a 
paraboloid. Which is which, and why?
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 37.  Locate the points A and B on the map of Lonesome Mountain 
(Figure 12). How would you describe the terrain near A?  
Near B?

 38.  Make a rough sketch of a contour map for the function whose 
graph is shown.
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 39.  The body mass index (BMI) of a person is de!ned by

Bsm, hd −
m
h2

  where m is the person’s mass (in kilograms) and h is the 
height (in meters). Draw the level curves Bsm, hd − 18.5,
Bsm, hd − 25, Bsm, hd − 30, and Bsm, hd − 40. A rough 
guideline is that a person is underweight if the BMI is less than 
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