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Lecture 4 (some pictures)

Math 115

September 5, 2019
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Graph and level curves

f(x, y) = 30e(−x2−y2)/4 sin (x/3)
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Graph and level curves
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Graph and level curves
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Level curves
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Level surfaces
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Geometric interpretation of partial derivatives
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Partial derivatives: computation

Exercise: Find
∂f

∂x
and

∂f

∂y
for the following functions:

1. f(x, y) = 2x2 + 4xy

2. f(x, y) = sin (xy + y)

3. f(x, y) = f(x, y) = (1 + x3)y2

4. f(x, y) = ex sin y

5. f(x, y) =
x2

y
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Partial derivatives: computation

Exercise: Find
∂f

∂x
and

∂f

∂y
for the following functions:

1. f(x, y) = 2x2 + 4xy

→ ∂f

∂x
(x, y) = 4x+ 4y,

∂f

∂y
(x, y) = 4x

2. f(x, y) = sin (xy + y)→

∂f

∂x
(x, y) = cos (xy + y)y,

∂f

∂y
(x, y) = cos (xy + y)(x+ 1)

3. f(x, y) = (1 + x3)y2→ ∂f

∂x
(x, y) = 3x2y2,

∂f

∂y
(x, y) = (1 + x3)2y

4. f(x, y) = ex sin y→ ∂f

∂x
(x, y) = ex sin y,

∂f

∂y
(x, y) = ex cos y

5. f(x, y) =
x2

y
→ ∂f

∂x
(x, y) =

2x

y
,

∂f

∂y
(x, y) = −x2

y2
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Partial derivatives: computation

Exercise: Which of the
following is

∂

∂y
(x2 tan y + y2 + x)?

1.
2x

cos2 y
+ 2y + 1,

2.
x2

cos2 y
+ 2y,

3. 2x tan y + 1,

4. x2 tan y + y2 + 1.

Exercise:
∂

∂x
(ey

√
y2 − 2 sin y) =?
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Partial derivatives: computation

Exercise: Which of the
following is

∂

∂y
(x2 tan y + y2 + x)?

1.
2x

cos2 y
+ 2y + 1,

2.
x2

cos2 y
+ 2y,

3. 2x tan y + 1,

4. x2 tan y + y2 + 1.

Exercise:
∂

∂x
(ey

√
y2 − 2 sin y) = 0
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Level curves and partial derivatives
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Level curves and partial derivatives


