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Context: Thistranscript isfrom a calculus course that is required for business

majors. The videotape was made in April 1999. The Turkish TA had
experience teaching math before he came to the U.S. and he generally
did an excellent job in engaging his classes, attempting to involve the
class by asking questions and by providing real life examples. He also
tended to have a very methodical way of approaching problem
solving. Though the students in this particular class period were not
asresponsive as in another that | observed, one can notice the effort
that the TA is putting into trying to involve them.

T: | want to take alook at section 7.1 and hopefully alittle bit to section 7.2 . which is
about ah functions of ah . two variablesand eh | think thisis kind of important subject for
the exam [ 2 sec]eh thistime eh things getting allittle bit eh harder because we are goin
going to be looking at ah (writes on board) not only one variable but two variables. so
eventually we will ook at some properties of two va ah functions of two variablesin x and

y.
first of al ah let me ask you this (2 sec) when do you use ah ah the functions of two
variables . it isah used for (3 seconds) | mean

1:00

ah let’sle'ts think about science okay what if you have kind of (writes on board 7
seconds) function q of k and | . let’ s define some function . lets say (writes on board) K
cubed . L to the one/half . Inthat case K iscapital (unintelligible) L isthe ah size of labor
that islabor force . measured in worker hours. aso let’s cite an example in economics
[writes on board- 3 sec] and ah (writes on board-9 seconds) let’s give an examplein
psychology [4 sec] let’ s define (writes on board) a function of two variables right, my first
variableism

2:00

the second oneisa[2 sec] let’s define this function 100 times m divided by a[2 seconds]
where m isthe ah person’s menta age [4 sec writing on board] aisthe person’s actual age
[writes on board-3 sec] right? and thisis called 1Q test [writes on board-3 sec] if you
know the person’s mental age and actual age you can compute the ah . intelligence quotient
[2 sec] thisisafunction in two variables . okay . and there are of course many examples
like air pollution and some (unintelligible) whatever. first of all ah ah after giving thisah
examples|[2 sec] | would liketo talk

3:00

about the domain of f in two variables. remember? for the ah [2 sec] in one one variable
caseright it was kind of easy easier to find the domain [1 sec] but thistime you have two
variables. oneisx andy [1 sec] and ah thefirst thing is ah we are supposed to find the
domain of f . aswe did before right? before drawing the graphs . what was the first thing
we ah considered? [4 sec. Waits for students to answer gquestion- no response] okay now
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eh | will look at some examples and try to find out the domains of functionsin two
variables[4 sec] first of al ah let’sremember ah the definition of domain .

4:00

what was the definition of domain? [2 sec] first of all it wasthe set of al pairsx andy
such that you can compute the ah . value f of xy okay? [writes on board 3 sec] if want to
define the set ah this domain [writes on board-3 sec] its[2 sec] it consists of all pairs such
that [3 sec-writes on board] f of xy makes sense [writes on board 3 sec] okay [paces and
looks at notes-9 sec] now letslook at some examples . does this definition make sense
now? [2 sec] Just try to make this definition ssimple to the one dimensional case

5:00

okay [2 sec] now l€e'ts see eh some examples (writes on board) what if you havef is
defined as [3 sec] x divided by In of y . and we are supposed to find out the domain of this
function remem uh seethisfunctionis. there are two variablesin thisfunction. x andy
[3 sec] okay now my question isfor which x and y does this function make sense? [waits
for students to answer-8 sec] remember? ah we don’t want the denominator zero right? we
don’'t want this[2 sec]

6:00

so [2 sec] for whichy the denominator is zero?

S: one

T: onevery good [3 seC]

okay so oneisdangerous point for thisfunction. okay sowewill exclude one from the
eh domain . for sure [3 sec] what wasthe eh . domain for | and y? for whichy .l andy
makes sense?

S: 3 bigger than zero

T:yis 3 bigger than zero . very good . soy [2 sec] should be positive but ah you just said
that y cannot be one . right ? but oneisalso positive 23 sec] right? so you should ah you
should say that all ysbut except one. al y’sare positive

7:00

except one so you can [writes on board] isthis clear everyone?[5 sec] just remember the
ah graph of | and y okay? it was something like this[2 sec] right it was defined for all
positive x not negative x [2 sec] okay and hereisthe point one okay so the domain of f . is
consist of al pairsx andy . such that [2 sec-writes on board] y is strictly positive . comma
[writes on board] Yy isnot equal to one . okay all positive numbers except one [3 sec] and
also note that thereis no restriction

8:00

on x . becausex the numerator isokay . becauseit’sjust afirst order polynomial [4 sec.
Walks across front of room looking at board then looks at student]

S: [unintelligible question]

T: excuse me?

S: [unitelligible]

T: [TA leanstoward student to hear her] why? because at pointy . | andy iszeroright?[2
sec| remember? [2 sec. Taps diagram on board] | and oneis zero do you remember this? |
gaveyou last week | guess[2 sec] and its aso clear from the graph . okay soif this zero
then this function doesn’t make doesn’t make sense so you should exclude y equals one.
[6 sec. Beginsto erase board]

okay any other question on thisone? [looks at students 4 sec.]

9:00
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[erases board] okay now let’ s do another example. quick example[5 sec. Writes on
board] what if you have f of xy isdefined as. y squared minus x squared thistime [4 sec]
now let’ s find out the domain for this function [4 sec] remember | told you last time |
guess. inthefina exam there will be short questions . no credit or full credit [2 sec] so.
maybe in the short answers . you know there will be some kind of questions. thiskind of
questionsright? if you'll be given it just ask the domain if the domain

10:00

is not completely correct then there will be no credit . so try to understand here clearly the
domain okay . now let’stry to find out the domain of f for this function [5 sec. Waiting for
students to answer] any suggestion?

S: (unintelligible)
T: let let’s say why do you think itsthis thing

S (unintelligible)

T: let’'ssay y equals x [2 sec. Writes on board] okay? |et’s say for amoment if y equals x
then thisah [2 sec] ah we have like the square root of zero which makes sense . right? the
sguare root of zero iszero [3 sec] no dangerous point it eh y equals x [2 sec] what was
the restriction of square root function

11:00

what was the domain of square root of x it let’s say [2 sec] it must be positive . but it could
be zero right?[2 sec] zero is perfect okay so . eh wewant redly y squared minus x
sguared to be non negative it can’'t be negative but could be zero [4 sec] now thisimplies
that y squared should be bigger than or equal to x squared right? [2 sec] now from here
what can | say? what’ sthe relation betweeny and x . [7 sec] what if | take the square root
of both sides [writes on board] do | only get this?[3 sec] or there are more

S: [unintelligible] [TA walks down the center aidle closer to the student as he listens]

T: sure. very good. which meanswhat . the absolute value of y . bigger than or both
absolute value of x becausey or x could be negative also right? [2 sec| so | should put
absolute value on both sides [2 sec] becausey or x could be negative right? [2 sec]

12:00

just remember this definition [writes on board ] if someone ask you that . what what is
thisvariable equal to . what is the square root of x squared [2 sec] and your answer should
be absolute value of x right [2 sec] x could be negative. you can cannot just say this equal
tox [2 sec] right? okay be careful about the sign positive negative always consider about
these two things . could be zero could be negative could be positive [ 3 sec] okay just
remember thisrule . So the answer to this question isthe domain is equal to . all pairs

13:00

x and y such that the absolute value of y greater than (unintelligible) absolute value of x [3
sec] okay?[3 sec] al right | think that’s enough about the domain . functions? [starts to
erase board] can | erase here [erases more] okay now eh [2 sec] let’s ask this question .
how do we graph . functions of two variables right eh thistime things alittle bit
complicated because . you have two variables

14:00

to consider . and you should introduce three dimensional coordinate system . right in this
case [writeson board] x y and z coordinate and you have afunction [2 sec] lets say f of xy
to plot . so you need another coordinate right? to plot the two dimensional variable [2 sec.
writes on board] okay now letsintroduce [ 2 sec writes on board] coordinate z and |ets say
z equalsf of xy and its usually not easy . eh to graph thiskind of functions without
computer . it'salmost en impossibleto draw eh .
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15:00

two variables eh the functions of two variablesin three dimensiona coordinate system .
but computers doesit for you perfectly . but instead we are going to look at the level
curves [2 sec] okay now let’s say you have apoint here x and y .[draws on board] okay
and somewhere here . you introduce this number right z okay now this point [2 sec] is
actually x y and z but what’s my z?[2 sec] zisx of fy okay? but now you can draw a
surface around this[3 sec] right which we will call level curve in aminute [3 sec. Goesto
desk and looks at notes|

Myers Transcript 4



16:00

and eh to find the level curves[3 sec writes on board] level curves [2 sec writes] we will
look at [4 sec. Writes] f of xy equals some constant ¢. which isareal number . okay?.
for some [2 sec. Writes] various values [2 sec writes] of ¢ [2 sec writes] and we will call
[2 sec] thiscurves. to belevel eh curvesactually as| told you ah

17:00

afew minutes ago thisis ailmost ah . impossible to draw the ah surface in three dimensions
. but instead you we will look at two level curves because curves can be handled [2 sec] in
two ah in two dimensions which we ah used to deal with . because its kind of y equalsf of
x which we know how to draw right?[2 sec] level curves. but surfaces are not easy to
draw in three dimensions [4 sec. Look at notes] okay let’slook at some examples [4 sec.
erases board] by the way

18:00

before we continue | want to | want everyone to take alook at page eh five eleven and five
twelve please? [5 sec Waits for studentsto find page.] at the bottom of page one five
eleven . you will see. asurface which isred do you seethat? and it’skind of difficult to
draw it in three dimensions. but instead . it's easy to ah find out the level curves. hereis
thelevel curveisz equalsc [2 sec] and thisisthe plane al you have to do isfind the
intersection between the eh plane z equals ¢ and the surface . and also on page five twelve

19:00

inthefirst picture[2 sec] you will ah you will seethe ah level curvesright? for different
values of c. first of all z equals hundred | mean ¢ equals hundred . in the second level ¢
equalsthree hundred . thousand and fifteen hundred . do you seethat?[3 sec] and if you
after finding all level curvesif you put them together . okay? suppose you have found all
the level curves and then you put them together and you get the surface back . okay think it
thisway [2 sec Looks around classroom)] right? suppose you have let’s say apotato. right
?and you diceit and each diceit givesyou level curves but if you put them together back
than you get the surface back . inthreed

20:00

[4 sec] doesit makes senseto you?[2 sec] okay [2 sec] now let’slook letslook athe
some level curves of functions [2 sec] number seven [2 sec writes on board] we havef of
Xy equals [2 sec writes on board] x plustwoy . okay and [2 sec] we want to find the level
curvesfor cequalsone.

21:00

¢ equals two and ¢ equals three because these are easy to draw in two dimensions [2 sec]
let'ssay f [2 sec writes on board] cisone. what if cisone | will introducef of xy isc
right?as| did hereand my f of xy is x plustwo y equals one [2 sec] do | know how to
graph this function? . of course | know right? because this should be very easy for us by
now because we draw alot about these kind of functions. if eh you solve this equation
fory .y equas one half times one minus x and thisis easy to draw in two dimensions x [2
sec draws] y . what if x equalsone . y equals zero right [2 sec] here isthe point one zero
if X iszero theny equals[1 sec] one half

22:00

somewhere here [2 sec Draws| so | have astraight line right [1 sec] thisismy? ¢ equals
one level curves okay? now similarly of course you can draw ¢ equalstwo level curves. ¢
equalsthreelevel curves. oh by the way this should be minusthree . and there are kind of
. [drawing] thisisc equalstwo . and thisis c equals minusthree level curvesand if you
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introduce morec's. like c equals zero minus two minus five kind of things. and you get
the surface back . right?[4 sec looks at notes)

23:00

all right [erases part of board] isthis clear? [4 sec points at graph] okay . [writes] what if
you havefunctiony f of X y isgiveny y times eto the x and [2 sec] we are supposed to
find out the level curvesfor ¢ equalszero and c equalsone. al right?[5 sec] now if cis
zero . then | havey times eto the x is zero right?

24:00

[3 sec] now the question is. for whichx andy . thisequality holds [7 sec waits for
students to answer. Looks at class.] you have a product of two things right? [5 sec]
S: [unintelligible]

T: hm?

S: [unintelligible]

T: excuse me?

S: [unintelligible]

T: which oneiszero

S: [unintelligible]

T:yiszerothisoneimpliesthat y iszero. what about the other part right ?if you have if
the product of two thingsis zero . what can you conclude from that?

25:00

one of them should be zero right? . but can e to the x be zero for any x?

S: [unintelligible]

T: hmm excuse me?

S: [unintelligible]

T: no because eto the x is strictly positive . okay? it cannot be it can’t even be zero for any
x . if etothex isdtrictly positive then there is only one possibility from herey should be
zero . right?[2 sec] is thisclear? okay so thisismy . ¢ equals zero level curve okay lets
draw this

26:00

[erases board and writes new formula] so hereisx hereisy . how do you plot . y equals
zero in two dimensions [8 sec Looks at class.]

S: [unintelligible]

T: pardon me

S: [unintelligible]

T:y axis?or x axis? x axisright okay . so dl thisaxisal theys are zero right on this axis
. S0 thismy ¢ equals [sec. Writes on board] zero level curve. now let’” sfind out what |
what’s [3 sec. writes on board] my c equal onelevel curve

27:00

if y timesetothe x isone [4 sec. Writes on board] what’sy?[9 sec. Waits for student to
answer]
S: [unintelligible]
T: excuse mewhich is? etotheminus x . right? one over eto the ex is equal to?. eto the
minus X . isthisclear? because one over e equalsetotheminusx . but | know how to
plot thisfunction [2 sec.] does anybody remember . how to graph thisfunction. how is
the graph looks like? . e to the minus x
S: [unintelligible]
T: excuse me?
S: [unintelligible]

louder please
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S: [unintelligible]

28:00

T: very good . so which means like we are coming this way right hitting this point and
going to zero. thisisminus c equals onelevel curve [2sec] okay now for the last thing
today | would like to show you some pictures that eh | computed on in the computer today
for you [looks through the transparencies on the desk and places on one the overhead] let's
look at couple of examples? [pulls down the screen and plugs in overhead projector]

29:00

oops oh I’'m sorry [positions the overhead projector] okay [arranges transparency] isthe
picture clear? can every one seethat? okay . now eh . thisisthe graph of z equals cosign
X times cosign y times e to the minus one-fourth times the square root of x squared plusy
sguared in three dimensions. hereismy x coordinate? hereisy coordinate? and hereisz
coordinate and its almost impossible to draw it by hand

30:00

in three dimensions.. right? but instead you can look at the level curves. and here I’ m not
sureif you can see that this curve here? this isthelevel curveat | think z equals zero point
one if I'm not mistaken . and it'skind of adlice. intwo dimensions [changesthe
transparencies] and here is another one [arranges the transparency] hereisthe
[unintelligible] spherein three dimensions. hereisx coordinate y coordinate and z
coordinate [3 sec.]

31:00

whichis x squared plusy squared plus z squared is equal to one . but you can think you
seetheselinesall around? and you can think these lines eh to be your eh level curves. at
eh different ¢'s. and then it will be easy to understand what is going on . because if you
take any dice. right? if you takethisdice. you will get acircleand you know how to
draw the circlesin two dimensionsright?it’ s very easy [4 sec] okay | think that’s all | want
to say for today we will have the quiz in aminute

32:00
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