Lecture 4 (some pictures)

Math 115

September 5, 2019



Graph and level curves

fxy)=30( -y 14) |1 -

flz,y) = 30e(~*" =)/ gin (x/3)
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Level curves
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Level surfaces




Geometric interpretation of partial derivatives

Vertical axis in
" the plane y = y,

4/ (x,y)

P(xg, Y0, f(xg, ¥0))

The curve z = f(x, yo)
in the plane y = y,

For fixed b, this is
Tangent line

the vertical plane
2=fx.y)

this is the
v=band.. h
¥

curve 2 = f(x, b).

The limit

fla+ h.b) — fla.b)
lim —————
=0 h
equals...
K

(X0, Yo) y
(xo + A, yo)
Horizontal axis in the plane y = y,

.. the slope of the curve = f(x. b)

at (a. b. f(a, b)), which is f,(a. b).
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Partial derivatives: computation

Exercise: F|nd o7 and of for the following functions:
1. fz,y) = 23:2 —|—4xy
2. f(z,y) =sin(zy +y)
8. f(x,y) = fz,y) = (1+2°)y?
4. f(x,y) = e siny
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Partial derivatives: computation

of

Exercise: F|nd — and

of

for the following functions:

1. f(z,y) = 22% + day



Partial derivatives: computation

of

Exercise: F|nd — and

of

for the following functions:

1. flo,y) = 20° + doy—> ﬂ(w) o1y, G

— 4
o (z,y) = 4z



Partial derivatives: computation

Exercise: Find —fand of for the following functions:
3f of
2
. == — = —_— :4
1. flz,y) = 22° + 4oy~ = (z,y) = 4o + 4y, ay(af,y) T

2. f(z,y) =sin(zy +y)



Partial derivatives: computation

Exercise: Find —fand of for the following functions:
1 () = 22 + day—> %x,y) — oty o) =0
of

9 - (z,y) = cos (zy + y)y,
2. f(z,y) =sin(zy +y) — af

3y 2= (z,y) = cos (zy + y)(x + 1)



Partial derivatives: computation

Exercise: Find —fand of for the following functions:
1 () = 22 + day—> %x,y) — oty o) =0
of

9 - (z,y) = cos (zy + y)y,
2. f(z,y) =sin(zy +y) — af

3y 2= (z,y) = cos (zy + y)(x + 1)

3. flz,y) = (14 %)y



Partial derivatives: computation

Exercise: Find —f and of for the following functions:
LfWMZ%MWW%g@w=%+%7%WWZ%
0
a£ (,y) = cos (zy + y)y,
2. f(z,y) =sin(zy +y) — af
- (@,y) = cos (zy + y)(z + 1)
Oy
of

3. fla,y) = 1+ 2P L(a,y) = 3%, Qaw=u+ﬁmy

ox



Partial derivatives: computation

Exercise: Find —fand of for the following functions:

1 () = 22 + day—> %x,y) — oty o) =0

0

a£ (,y) = cos (zy + y)y,
2. flz,y) =sin(zy+y) = 5¢

- (@,y) = cos (zy + y)(z + 1)
Oy
ai _ 9,2 2 of

3. flz,y) = (1+2°)y’— B (& Y) =387y, ay(ﬂc y) = (1+2°)2

4. f(z,y) = e siny



Partial derivatives: computation

Exercise: Find —fand of for the following functions:
1 () = 22 + day—> %x,y) — oty o) =0
0
a£ (,y) = cos (zy + y)y,
2. f(z,y) =sin(zy +y) — af
- (@,y) = cos (zy + y)(z + 1)
Oy
of of
_ 3,2  YJ _ 92,2 _ 3
3. flay) = (1 +27)y" = 5 (z,y) = 3277, 8y(ﬂw) (1+2°)2y

4. f(z,y) = e"siny— 8x(x7y)_6 siny, ay(;zc,y)—e cosy



Partial derivatives: computation

Exercise: Find —fand of for the following functions:

LfWMZ%MWW%g@w=%+%7%WWZ%

0

a£ (,y) = cos (zy + y)y,
2. f(z,y) =sin(zy +y) — af

- (@,y) = cos (zy + y)(z + 1)
Oy
of of
_ 3,2  YJ _ 92,2 _ 3

3. flay) = (1 +27)y" = 5 (z,y) = 3277, 8y(ﬂw) (1+2°)2y

x

— " sinys Xz ) = " siny. X (zy) = "
4. f(z,y) = e"siny— 8x(x7y)_6 siny, ay(;zc,y)—e cosy
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Partial derivatives: computation

Exercise: F|nd — and

1.

f(z,y)

- fz,y)

- fz,y)
- f(z,y)

- fz,y)

of of for the following functions:
=222 + daxy— g—f(x,y) =4z + 4y, %(%y) =4z
0
a£ (,y) = cos (zy + y)y,
=sin (zy +y) — af
3y - (@,y) = cos (zy + y)(z + 1)
0 0
— (12 2 (o) = 30, (o) = (14 2%)2y

= e”siny— —(x,

ox
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) af o
=e’siny, —(z,y) =e" cosy
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Partial derivatives: computation

Exercise: Which of the Exercise:
following is E(ey [y — 2siny) =?

0
(%(mQtany—l—yQ—F:ﬁ)? *

2x

>— t2y+1,
cos®y

2

5 T2y,
Ccos= Yy

3. 2ztany + 1,
4. z?tany + y2 + 1.



Partial derivatives: computation

Exercise: Which of the Exercise:
following is E(ey /y2 — 2siny) = 0
0 (2 tany + y* + 2)? o
— X n X) ¢
By yry
2x
1. >— +2y+1,
COS~ Yy
2
2. >— + 2y,
Ccos® Yy

3. 2ztany + 1,
4. z?tany + y2 + 1.



Level curves and partial derivatives

Partial Derivatives from Contour Diagrams
Example:

Consider the contour diagram shown below, representing the
function h(x,y).

. oh
Question: —(
(a) positive (b) negative (c) zero
.0
Question: -
(a) positive (b) negative (c) zero



Level curves and partial derivatives

0

0

) oh . .
Question: — at the point B is
T

(a) positive (b) negative () zero

Question: — at the point B is

(a) positive (b) negative (c) zero



