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Example 3.1. Find equations for the following surfaces.

(a) A “parabolic cylinder” running along the y-axis.
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(b) Think of the cylinder as a gutter running along the roof of a house.
Suppose [ want to slope it so that it ri_sg@it for every_10 horizontal
units. What would its equation be?
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(c) An “elliptical cylinder” with x and y intercepts +1 and +2.
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Example 3.2. A collection @ (equal z-intervals with Az = 2) et f

z = f{x,y) are drawn below, with the level curves z=12 and z=0 in bold/ What is the function?
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Example 3.3. The graph of the,ellipticfparaboloid

e\ pse
is drawn below and a collection of level curves is prgvidsd. The inner curve is z=1 and the outer curve is
z=16. Find the parameters and study the parabolg4 obtaingd by the vertical cuts.
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AN

Example 3.4. The graph on the left belongs to the @: the level curves at the right are, o
spaced at intervals of z = 1. — - - —0 =
p so‘)c)AQ/Pass @ (0,0) = & =
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From the contour map it is clear that the surface

contains two straight lines: y = xaady = —x. Find a
line passing through the point
entirely on the surface.
Draw its projection on the x-y plane.

vbr‘,.ﬂ T W T

t«_sé--u)‘ @

2 2

2 2

At et = 2f2"%+q""t+§9
Jrozi%’:‘: ()t —ck - ust
=

o = %[63"“' \2)"5 _;.__QQJ

([
wa..sf\-)‘ a"")‘:)) %O
-y u-‘i-&zbr
DAt . PAGE 15

Derivatives page 14



D =1 —> o= (25t -\ - kb
o-—Qwu;:)‘D =0 ‘{‘E'\"‘o—gg T
gig\ért:’i O"—“(QZ"—':’Z )-—\-—Ucl:

So i}\w"h Qa‘g\“c—* o o-')_: [QTZ._j__\_‘__qL
J SN A \ t=2 5 = (o) —\—hub
— 6 l
= JC["\ L B 2er = 2LEx\thb
1%1)( : 22 )
- -0 o =58 for .
b o=+
+ o=
sﬂ-wg éo(u:\ \ é- a\’z'--%z-: )g+)+u't°
-

N \ o'\'i_ﬁ C = K O — t—[——Llé,
{zljr el-ud ' go= -1 b="L
~ : L= :

—




T« Cﬂl%»j Saddledome. 18 o ’Q"‘A%—U\\')&Qkﬁ telogord —
bl auk g\ {Yfmgb\’ QQM&‘S ,



Chapter 1. Differential Calculus

z =16 —x? + xy — 4y?
'—‘) \
is drawn at the right. .
=06
Suppose youaresStanding on the hill at the poi
(x,y, 2) =@6) and start walking in t
glrectlgn. hat is the slope of your path?

Same question for the positive y-direction.
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If z = f{x, y) is a function of x and y, and we hold y fixed at yo, then z = f{x, yo) becomes a function
of the single variable x. The derivative of this function at the point x = xo is called the partial
derivative of f with respect to x and is written [ |

o [ o £ |prme®

Xo,Yo)  Or Ix X0, Yo)
R
Geometrically, it is the slope of the graph in the x-direction. - A 3

Similarly, if we hold x fixed at xo, then z = f{xo, y) becomes a function of the single variable y and Ax =
the derivative of this function at the pointy =y, is called the partial derivative of f with respect to

Yy and is written /_\
(B o)k, y0) conil
y\Xo,Yo)  OT [ =—AX0, Yo s .
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Geometrically, it is the slope of the graph in the y-direction.

Example 4.2. Let f(x,y) =((x3 — xy
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Calculate f,(2,1) and f,,(2,1).
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¥s a function of x and y by

Implicit differentiation _
Example 4.4. Find dz/0x and dz/dy at the point (1, 2, 1) if z is defing
the equation
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Example 4.5. Find the second partial deriva%\i)/es of
fee )
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Note that in the Example above f,,, [= fy,. This is not a coincidence but is always the case (if the
derivatives exist and are continuous). More generally if you are calculating any mjx
derivative, it doesn’t matter in what order you take the variables. This is known fis Clairaut’s Theorem.
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Example 4.6. Below are diagramed a set of contour 2’)
lines for the function - (2
/'3 x )
fx.p ‘“-:7?3 (2,2) -

on the domain y = 0. Theze curve is the x-axis

and as we move towards the top of the hilla
the level curves are spaced at interval @
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