
Math 2339, Fall 2016
Due September 30

Homework 6 – Partial Derivatives, Tangent Planes, Linear Approximations, and
the Chain Rule

For each problem, you must show your work (as applicable) to receive credit – if we cannot
determine how you performed any step then it will be marked incorrect. While you may use
electronic devices to check your work, you should be able to do all of these problems without
electronic assistance, since all exams will not allow electronic devices.

1. The wind-chill index is a measure of how cold it feels in windy weather, and it is modeled
by the function

W (T, v) = 13.12 + 0.6215T − 11.37v0.16 + 0.3965Tv0.16,

where T is the temperature (in ◦C) and v is the wind speed (in km/h). When T = −5◦C and
v = 25 km/h, by how much would you expect W to change if:

(a) the actual temperature increases by 1◦C? Hint: compute ∂W
∂T .

(b) the wind speed decreases by 1 km/h?

2. Find the linear approximation L(x, y, z) to the function

f(x, y, z) = 1 − yz sin (πxz)

at the point (1,−1, 2). Use this to approximate f(1.1,−0.9, 1.5).

3. Suppose you need to know an equation of the tangent plane to a surface S(x, y) at the
point P (−1, 3, 4). However, you do not know the equation for S, but you do know that the two
curves

~r1(t) =
〈
2 − 3t, 1 + 2t2, 5 − 2t+ t2

〉
~r2(s) =

〈
−5 + s2, s3 − 5, 2s2 − 2s

〉
both lie on S and both pass through P . Use this information to find an equation of the tangent
plane at P .

4. Consider the functions

z = f(x, y), x = x(s, t), y = y(s),

s = s(p, q), t = t(q),

and assume that each function is differentiable.



(a) Draw a tree diagram for the dependencies of each variable on one another.

(b) Which variable(s)s are dependent? Which variables are intermediate? Which variables are
independent?

(c) Write out the chain rule for ∂z
∂p .

(d) Write out the chain rule for ∂z
∂q .

5. The function w = f(x, y, z) is implicitly defined by the equation

wxy2 + 2w2z = xyewxyz.

Use implicit differentiation to find the functions ∂w
∂x , ∂w

∂y and ∂w
∂z .


