37. The speed of sound traveling through ocean water with salinity
35 parts per thousand has been modeled by the equation

C = 14492 + 4.67 ~ 0.055T* + 0.00029T° + 0.016D

where C is the speed of sound (in meters per second), T is the
temperature (in degrees Celsius), and D is the depth below the
ocean surface (in meters). A scuba diver began a leisurely dive
into the ocean water; the diver’s depth and sumounding water
temperature over time are recorded in the following graphs.
Estimate the rate of change (with respect to time) of the speed
of sound through the ocean water expericnced by the diver
20 minutes into the dive. What are the units?
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38. The radius of a right circular cone is increasing at 4 rate of
1.8 in/s while its height is decreasing at a rate of 2.5 in/s. At
what rate is the volume of the cone changing when the radius is
120 in. and the height is 140 in.?

39. The length {, width w, and height 4 of a box change with
time. AU a certain instant the dimensions are € = | m and
w =h=2m,and € and w are increasing at a rate of 2 m/s
while # is decreasing at a ratc of 3 m/s. At that instant find the
rates at which the following quantitics are changing.
(a) The volume (b) The surface area
(c) The length of a diagonal

40. The voltage V in a simple electrical circuit is slowly decreasing
as the battery wears out. The resistance R is slowly increasing
as the resistor heats up. Use Ohm’s Law, V = R, o find how
the current £ is changing at the moment when R = 400 (),
I'=0.08 A, dV/di = ~0.01 V/s, and dR/ds = 0.03 (1.

41. The pressure of 1 mole of an ideal gas s increasing at a rate
of 0.05 kPa/s and the temperature is increasing at a rate of
0.15 K/s. Use the equation in Example 2 to find the rate of
change of the volume when the pressure is 20 kPa and the
temperature is 320 K. -

42. Car A s traveling norch on Highway 16 and car B is traveling
west on Highway 83. Each car is approaching the intersection
of these highways. AL a certain moment, car A is 0.3 ki from
the interscction and traveling at 90 km/h while car B is 0.4 km
from the intersection and traveling at 80 ken/h. How fast s the
distance between the cars changing at that moment?

3-46 11 Assume that all the given functions are differentiable.

48, 1fz = f(x,y). where x = rcos Oand y = rsin 0, () find 6z/0r
and 92/36 and (b) show that
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44, If u = f(x, y), where x = ¢* cos 1 and ¥ = e'sint, show that

J]

= 1, show that

47-52 1 Assume that all the given functions have continuous
second-order partial derivatives.

47. Show that any function of the form
z=flx+an) + g(x - an)

is a solution of the wave equation

[Hint: Letu = x + at, v = x — ar]

48. If u = f(x, y), where x = ¢’ cos 7 and y = ¢*sin 1, show that

Pu
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2rs, find #°z/ar as.

49. 102 = f(x, ). where x = * + 5
(Compare with Example 7.)

50. If -
(b

F(x, ), where x = rcos 6,y = rsin 0, find (a) 0z/4r.
96, and (¢) 9%2/or 99,

51 If 2 = f(x, y), where x = rc

52. Suppose : = f(x, ), whete x = g(s. 1) and y = (s, 1)
(2) Show that

33. A function f is called homogeneous of degree  if it satisfie:
the equation f(x, 2y) = 1"f(x, ) for all 1, where n is a positive
integer and f has continuous second-order partial derivatives,
(@) Verify that f(x, y) = x’y + 2xy* + 5y* is homogeneous

of degree 3.



