922 1| CHAPTER 14 PARTIAL DERIVATIVES

73. Show that the function z = xe” + ye* is a solution of the
equation
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74. Show that the Cobb-Douglas production function P = bLK*
satisfies the equation
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Show that the Cobb-Douglas production function satisfies
P(L. Ky) = Ci(Ko)L* by solving the differential equation
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(Sec Equation 5.)
. ‘The temperature at a point (x, y) on a flat metal plate is given
= 60/(1 + x* + y?), where T is measured in °C
n meters. Find the rate of change of temperature with
respeet to distanc at the point (2, 1) in (a) the x-direction and
(b) the y-dircction.
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77. The total resistance R produced by three conductors with resis-
tances Ry, Rs, Ry connected in a parallel electrical circuit is
given by the formula

Find aR/R,.

‘The gas law for a fixed mass m of an ideal gas at absolute tem-
perature T, pressure P, and volume V is PV = mRT, where R
is the gas constant. Show that
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9. For the ideal gas of Exercise 78, show that

80. The wind-chill index is modeled by the function

W= 13.12 + 0.6215T — 11.370°" = 0.396572°"

where T is the temperature (°C) and o is the wind speed
(km/h). When 7'= —15°C and v = 30 km/h, by how much
would you expect the apparent temperature to drop if the
actual temperature decreases by 1°C? What if the wind speed
increases by 1 km/h?

- The kinetic encrgy of a body with mass m and velocity o is
K = {mo’. Show that
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82. If a, b, c are the sides of a triangle and A. B, C are the opposite
angles, find 8A/da, 94 /b, 3A/dc by implicit differentiation of
the Law of Cosines,

You are told that there is a function £ whose partial derivatives

are f(x,y) = x + 4y and f,(x, ) = 3x — y. Should you

believe

. The paraboloid z = 6 — x — x* — 2y? intersects the plane
x = 1in a parabola. Find parametric equations for the tangent
line to this parabola at the point (1, 2, —4). Use a computer to
graph the paraboloid, the parabola, and the tangent line on the
same screen.

. The ellipsoid 4x? + 2y* + z* = 16 intersects the planc y = 2
in an ellipse. Find parametric equations for the tangent linc to
this ellipse at the point (1, 2, 2).

. In a study of frost penetration it was found that the temperature
T at time ¢ (measured in days) at a depth x (measured in feet)
can be modeled by the function

T(x, 1) = Ty + Tie™"sin(wr — Ax)

where w = 277/365 and X is a positive constant.

(a) Find 97/dx. What is its physical significance?

(b) Find 7/dr. What i its physical significance?

(c) Show that T satisfics the heat equation 7, = kT, for a cer-
tain constant k.

(@ If A = 02,7, =0,and 7, = 10. usc a computer to graph
T(x.0).

(¢) What is the physical significance of the term —Ax in the

n sin(wf = Ax)?

8.

ut’s Theorem to show nm if the third-order partial
tives of / are continuous, ther
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() How many nth-order partial derivatives does a function of
two variables have?
(b) If these partial derivatives are all continuous, how many of
them can be distinct?
(¢) Answer the question in part (a) for a function of three
variables.

= x( + ) Ve, find £(1,0).
Instead of finding £i(x, y) frst, note thal its easier to
use Equation 1 or Equation 2.]
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90. If f(x,¥) = x* + v, find (0, 0).
91. Let
2y - xy )
Fy =] Ty if (x,y) # (0,0

if (x,y) = (0,0)

(@) Use a computer to graph f.

(b) Find £:(x, y) and fi(x, y) when (x, ) # (0, 0).

() Find £:(0. 0) and /,(0, 0) using Equations 2 and 3.

(d) Show that £,(0,0) = =1 and £..(0,0) = 1.

(¢) Does the result of part (d) contradict Clairaut’s Theorem?
Use graphs of f, and f;, 10 illustrate your answer.



