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Activity 10.2.2
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Activity 10.2.2. Consider the function f defined by

at the point (1,2).

a. Write the trace f(x,2) at the fixed value y = 2. On the left side of Figure 10.2.5, draw the ﬂph of the
trace with y = 2 around the point where x = 1, indicating the scale and labels on the axes. Also, sketch

the tangent line at the point z = 1.
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Figure 10.2.5 Traces of f(x,y) = %5
b. Find the partial derivative f,(1,2) and relate its value to the sketch you just made.

c. Write the trace f(1,y) at the fixed value z = 1. On the right side of Figure 10.2.5, draw the graph of
the trace with = = 1 i ine ¢ 3

he trace w indicating the scale and labels on the axes. Also, sketch the tangent line at the
point y = 2.

d. Find the partial derivative f,(1,2) and relate its value to the sketch you just made.
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Activity 10.2.3.

a. If f(z,y) = 323 — 22%y°, find the partial derivatives f, and f,.

]

b

r+ 1’

b If flz,y) = -

find the partial derivatives f, and f,.

c. If g(r,s) € rscos(r), figll the partial derivatives g, and g,.

d. Assuming f(w,z,y) = (6w + 1) cos(3z? + 4zy>® + y), find the partial derivatives f,,, f., and Fise
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e. Find all possible first-order partial derivatives of q(x,t,z) = Tra2
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Activity 10.2.4. The speed of sound C traveling through ocean water is a function of temperature, salinity
and depth. It may be modeled by the function

C = 1449.2 + 4.6T — 0.0557% + 0.000297 + (1.34 — 0.017)(S — 35) + 0.016D.

Here C is the speed of sound in meters/second, T is the temperature in degrees Celsius, S is the salinity in
grams/liter of water, and D is the depth below the ocean surface in meters.

a. State the units in which each of the partial derivatives, Cp, Cs and Cp, are expressed and explain the
physical meaning of each.

b. Find the partial derivatives Cr, Cs and Cp. L LQ- \S \ D)

c. Evaluate each of the three partial derivatives at the point where 7" = 10, S = 35 and D = 100. What does
the sign of each partial derivatives tell us about the behavior of the function C' at the point (10, 35, 100)?
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a. Estimate the partial derivative w, (20, —10). What are the units on this quantity and what does it mean?
(Recall that we can estimate a partial derivative of a single variable function f using the symmetric differ- \ I ”_\ S o - (v]
ence quotient W for small values of h. A partial derivative is a derivative of an appropriate L ¢ w - F
trace.)
b. Estimate the partial derivative wr (20, —10). What are the units on this quantity and what does it mean? V & M i/}\
c. Use your results to estimate the wind chill w(18, —10). (Recall from single variable calculus that for a
function f of z, f(x + h) = f(x) + hf'(z).) oF
d. Use your results to estimate the wind chill w(20,—12). I

e. Consider how you might combine your previous results to estimate the wind chill w(18,—12). Explain
your process.
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