
SYDE 112, Spring 2012, Assignment 8
Due date: Friday, July 13 at noon

Partial derivatives, tangent planes, normal lines

Submission instructions: Clearly write your full name and ID number on
the first page. To avoid marking and handling difficulties, please staple all
submitted pages together and answer the questions in the order they appear
on the assignment.

Academic integrity: Students are encouraged to collaborate on assign-
ment problems but must write up their assignments independently. Copy-
ing is strictly forbidden!

Suggested problems:

Section 12.3, 1− 10, 13− 24
Section 12.4, 1− 6, 8− 12, 17− 18, 21− 25

Note: a function f(x, y) is harmonic if
∂

∂x
f(x, y) +

∂

∂y
f(x, y) = 0

Problems for submission:

1. Determine the first-order partial derivatives of the following functions:

(a) f(x, y) = e−x sin(y)

(b) f(x, y) =
√
xy

(c) f(x, y) = tan(2x + y)

(d) f(x, y) = xy, x > 0.

(e) f(x, y, z) =
x

yz2

2. Determine the second-order partial derivatives of the following func-
tions:

(a) f(x, y) = x2y + 2xy − y2

(b) f(x, y) = ln(x + y)

(c) f(x, y) = arctan
(y
x

)



3. Consider the multivariate function f(x, y) = x2 + xy + y2.

(a) Determine the equation of the tangent plane at the point (1,−1).

(b) Determine a parametrization of the normal curve running through
(1,−1).

4. Determine the set of points on the surface f(x, y) = 1 + x2 + y2 which
have a normal line which goes through (0, 0, 0). Does this answer make
sense? (Hint: Think about the three-dimensional surface plot!)

5. The heat equation (or diffusion equation) is given by

ut(t, x) = uxx(t, x).

This equation models the dispersion of heat over time (or any diffusion
process). Show that

u(t, x) = t−1/2e−x2/4t

is a solution of the heat equation.

BONUS: What does the initial (i.e. t = 0) temperature profile look
like? What is the long-term behaviour of the temperature profile?
What is the physical interpretation? (Hint: Take the limit as t→ 0+

holding x fixed. Consider the case x = 0 separately. Note that the
profile is not continuous!)


