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1 Homework 3 is posted and due 22 September - Next
Monday

2 Project Questions - Teams?
3 National Cheese Burger Day - Today - Woo Hoo!
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Limit

1

lim
(x ,y)→(a,b)

f (x , y) = L

2 If f (x , y)→ L1 as (x , y)→ (a,b) along the path C1 and
f (x , y)→ L2 as (x , y)→ (a,b) along a path C2, were
L1 6= L2, then the lim(x ,y)→(a,b) f (x , y) does not exist.

MAJ Bowman Partial Derivatives



Admin
Last Class

Partial Derivatives
Examples and Board Problems

Look Forward
Questions

Revisit Limits and Continuity
Last Class Homework Help

Limit

1

lim
(x ,y)→(a,b)

f (x , y) = L

2 If f (x , y)→ L1 as (x , y)→ (a,b) along the path C1 and
f (x , y)→ L2 as (x , y)→ (a,b) along a path C2, were
L1 6= L2, then the lim(x ,y)→(a,b) f (x , y) does not exist.

MAJ Bowman Partial Derivatives



Admin
Last Class

Partial Derivatives
Examples and Board Problems

Look Forward
Questions

Revisit Limits and Continuity
Last Class Homework Help

Squeeze Theorem

1 The Squeeze Theorem

1 If f (x , y) ≤ g(x , y) ≤ h(x , y) and

2 lim
(x,y)→(a,b)

f (x , y) = lim
(x,y)→(a,b)

h(x , y) = L

3 then lim
(x,y)→(a,b)

g(x , y) = L

2 Example - Good old problem 16
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1 Understand the meaning of fx and fy both analytically and
geometrically.

2 Understand the various notations for fx and fy .
3 Determine the first and second partial derivatives of a

function of two or more variables.
4 Become familiar with Laplace’s equation and harmonic

functions.
5 HOMEWORK PROBLEMS: 3, 7, 9, 25, 39, 62, 69
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Definitions

1 fx(a,b) = g′(a) where g(x) = f (x ,b)

2 fx(x , y) = lim
h→0

f (x + h, y)− f (x , y)

h

3 fy (x , y) = lim
h→0

f (x , y + h)− f (x , y)

h
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Notations For Partial Derivatives

If z = f (x , y) we write

1 fx(x , y) = fx =
∂f
∂x

=
∂

∂x
f (x , y) =

∂z
∂x

= f1 = D1f = Dx f

2 fy (x , y) = fy =
∂f
∂y

=
∂

∂y
f (x , y) =

∂z
∂y

= f2 = D2f = Dy f
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Rules for Finding Partial Derivatives of z = f (x , y)

1 To find fx , regard y as a constant and differentiate f (x , y)
with respect to x .

2 To find fy , regard x as a constant and differentiate f (x , y)
with respect to y .

3 To find the second or higher derivatives keep taking the
derivative of the derivative.
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Board Work

1 Problem 4, Page 888
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The Football

1 The Football shape

2 fb(x , y) = ±
√

16− x2 − 16y2

3 Find the domain and range
4 Find the limit as (x , y)→ (2, 1

2)

5 Find fbx and fby

6 Find fbx(2, 1
2) and fby (2, 1

2)
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Projectile Motion

1 Projectile Motion - Max Range

2 The equation for range with respect to initial velocity and
angle is:

3

r(v0, θ) =
2v2

0 cos θ sin θ
g
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Board Work

1 find the first partial derivative of f (x , y) = x4y3 + 8x2y
2 find the first partial derivative of f (x , y , z, t) = xy2

t+2z
3 find all second partial derivatives of f (x , y) = x3y5 + 2x4y
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Clairaut’s Theorem

fxy (a,b) = fyx(a,b)
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Laplace’s Equation

∂2u
∂x2 +

∂2u
∂y2 = 0
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Tangent Planes and Linear Approximations - 14.4

1 Understand the tangent plane’s analogous relationship with the
tangent line.

2 Understand the analogous relationship between approximations
along the tangent plane and approximations along the tangent
line.

3 Determine the tangent plane to a surface.
4 Determine the linear approximation to a function of two variables.
5 Understand what it means for a function to be differentiable in R2

and R3.
6 Understand the difference between f being differentiable and the

existence of fx and fy .
7 Determine the total differential of a function of a function of two

variables.
8 HOMEWORK PROBLEMS: 1, 4, 20, 22
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