Appendix D: Full Interview Transcripts of the Interviews Used in the
Dissertation: Undergraduate

Picture shown in problem from Figure 5 - 9.
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“PINK” (3/24/97)
(reads question)
a) Draw afreebody diagram for the block whenit’s between B and C.

P: ... Sothat isthe block andthereisthe force of gravity —frictionis going
thisway —tensionisgoing likethat andthat’sit —thisistheta —thisis
goingto be T cosine theta andthisis T sine theta—andthereisa namal
force.

b) Isthe magnitude of the net force at¢ing on the block from A to B
greder than, lessthan, or equal to the magnitude of the net force
ading on the block from B to C? Explain your reasoning.

P: Well from A to B thereis nofriction so the magritude of the forceacting on
the blockis goingto be greater because the freebody diagramis goingto be
likethat ... [pointsto freebody diagram for block] between A to B —where
thereisgaingto be nofriction—thisisfriction. ... The net force between A
and B isgoingto be greater thanB andC ...Just because thereis nofriction
SO you ae not goingto haveto subtract that from (I1A) —

c) Calculate the efficient of kinetic friction between the surface ad the
block between B and C if ©=60, myo«=1.5kg, and T=5N.

P: Sowe knowthat frictionis i times the normal force—we know that the
normal forceis goingto be the same as the weight, which is mg — because —
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by NIl — ... each forcehas an equa and oppaite reaction—oh actualyitis
by the secondlaw —F equds ma andthere isno accderation dovn so the
sum of theforcesis zro. ... | amtalking abou the ydiredion.

I: Sowhyisn't thisa NIl forcepair? —

P: That's each force has an equd and oppaite reaction force—that’s
internal. Okay — (IA) so theweight is 1.5 times 9.8 [gets cdculator] —which
is14.7 —

I: ... Soyou said the normal is equd to the weight —

P: Oh actualy | guesswe haveT sine theta — so that plus the normal equds
weight. Sowe haveT sine theta plus normal equas mg so (1A) [Pink performs
the cdculation] — so the normal forceis 10.4 Newtons andthen the kinetic
friction—... T cosine theta plusthefrictionis going to equd masstimes
accderation. (1A) ... 1 guessit isa constant — [Rereads problem] (1A) So
accderation dongthe xdiredionisgoingto be zero becauseit is constant —
... wait the forceis constant so the accderationis constant. Soitis zro.

I: Why do you say zero?

P: | doni't know —that doesn't makesense ... | was fying that the forcewas
constant so the accderation was constant but that doesn’t makethat zero.
[Pause] —

I: 1t looks like youwanted to say zero —why did you art to say zero?

P: Cause | don't knowthis (1A) but eveniif it is zro that would makethat
negative ...

I: Yousaid thisforcewas in the oppdasite diredion?
P: Yeah.

I: Soif you addthisforceto thisforce[pointsto T cosine theta and force of
friction in equation] —isthis eve goingto be zero?

P: When it stops— When it getsto C the —
I: Sowhenit getsto C —

P: The accderationwill be zero — .. .[Fixes sgnsin the NIl equation by
putting a negative sign in front of the forceor friction.]

I: How did you know that was going to be minus —
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P: Becausetheyarein oppaite diredions.

I: How did you know that the friction would be minus and nd thisforce[T
cosine theta] ?

P: Well | could. (I1A) ... I donit knowthat the accderationis—[Rereals] ...
I: Anyway to figure out the accderation?

P: | can't remember how —

I: Soin the problemwhat information dowe know?

P: we know the distancethe ange —the tenson— ...

I: Andwhat isthe block doing? It starts off at rest —

P: Sarts off at rest — speeds up — andthen slows down — 1 know
accderationisvdacity over time ... Work equds forcetimes distance

I: How does the work to get the block from point A to pdnt B compare to the
work to get the block from point C to pant D?

P: Theyare equd — ... because the force pulling it from A to B is the same
andthe distanceis the same.

I: Which force? —

P: Thetensonisthe same pullingit fromAtoBasBto C—... but | guessthe
work is more —it takes more work to gofromB to C ... because frictionis
appying aforcein the oppaite diredion.

I: Which forceis doing work on the block to get it from A to C?

P: Well tension andfriction—... It'sjust tension from A to B.

I: Remember the Work-Energy theorem — [pause] work equds change KE.

P: Forcetimesthe distanceis¥2mv squared. [pause] ... force equds mass
times accderation times distancewhich is the work andthat equds 1/2 times
the masstimes the final veocity squared. —so between A andB thefinal

veocity is—[ pause]

I: How doesthe dhange in kinetic energy from A to B compare to the changein
kinetic energy fromB to C?
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P: ... The dhangein kinetic energy from A to B isgoing to be /2 times the
masstimes the veocity andfrom B to C —itsgoing to be —well you're
staring ou with avdocity so — Theywill be the same because you ae starting
fromrest andyou et to afinal v andthat istheinitial veocity from hereto
here andyou're stoppng. Sothe véocity is the same andthe massis the same
so the dhange in kinetic energy is the same.

I: doesthat help —[pause] so you said that the dhange in kinetic energy isthe
same —

P: Sothe accderationis &ro.
I: So havdoyou get that?

P: Becauseit isnot accderation ... because it isnot accderating because the
veocity is not changng.

I: What do you mean the véocity isnot —

P: Well, it is garting andending a the same véocity so the changein the
veocity is 210 —andthe accderationis change in vdocity over changein
time so its zro.

I: Soyousaid accderationis 2ro becauseit starts off at rest andit ends at
rest ... ©the dhange in vdocity fromAto ...

P. AtoCis &o—
[Pink then proceeals to solve the problem, setting the sum of forces equal to
zeo. Shethereforehas T cosO — ik n = 0 and gets ux = .24. Shethentriesto

move on to the next part.]

I: Thisequation here —thisF cosine 60 dusthe forceof friction equas ma
—when daesthis equaion appy?

P: Between B andC.

I: Between B and C—so between B andC —

P: And between A andB it isjust T cosine theta.
I: Tcosequads—

P: Masstimes accderation.
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I: ... Canyouwrite sum of the forcesin the xdiredion between A and B?
P: ...It'sjust T cosine theta cause that isthe only forcein the xdiredion.
I: Andthat’sequd to ma?

P: Yeah—

I: Andthe accderation?

P: Well, it'sgoingto be ... causeit startsfromrest andits got a final veocity
at B soitsjust change in vdocity over changein time.

I: Soit isaccderating—
P: Between A andB — andits decderating between B and C.

I: ... 9 when youwrote thisequation here [pointsto T cosB — F .= ma] —this
isfor —you said thisisfor the part of the motion between B and C?

P: Yeah— Soif you have... | guessif you addT cosine theta then it would be
for the whadething

I: Say that agan.
P: If you addT cosine theta agan that would add dl the forcesin the x
diredion from here to that [pointsto A and C]. Sothiswould be [writesa 2 in

front of the tension force— she has therefore dhanged T cos 6 — x n = mainto
2T cosO—pxn=ma

I: soyouwould get 2T ... © what isthisequation agan?

P: If weaddT cosine theta —that’ s the forces between A and B plus the
forces between B and C it would be the whale thing.

I: Sowhat do you mean the whole thing?
P: | meanthe sum of the forces ...from A to C.

I: The sum of the forces from A throughC isthis guy [pointsto 2TcosO — pk =
ma.]

P: Right.

I: Now why do you say that?
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P: Itsjust the sum of the forcefrom A to B plusthe forcesfromB to C.

I: Sowhen you say this[pointsto 2TcosO 1, = ma] what’ s the accderation?
P: Well, thereit is zro.

I: Thereits 2ro because. . .

P: Beausethe dhangein vdocity over the dhangeintimeis 20 —

I: ...Sqisit zero here? [Pointsto dd sum of forces from B to C which is
TcosO —F =ma]

P: Umm—That’s between B andC —well it’s decderating so it can't be
zexo.

d) Reads question.

P: Work is forcetimes distanceandfrom A to C we said that —thework is
dorein the x diredion kecause it movesin the xdiredion—the work between
A andBisgoingto be T cosine theta times 1 meter cause the distanceis one
meter and ketween B andC it isgoingto be T cosine theta minus friction times
1 m—andit isjust going to be those two added together —

I: Andwhat work isthis?

P: Thisis between A andC —

I: By what force? —

P: Tension ... Tension dusfrictionfromB to C —

I: Sothisisthework dore by —

P: the work dore by the sum of the forces ...[Rereads question] Fromfriction

fromAtoBitis 2o andfromB to Cit isjust i timesthe normal forcetimes
the distanceso its (1A) ... [writes answer].
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“Michelle’ (5/9/97)

(reads question)
a) Draw afreebody diagram for the block when it’s between B and C.

M: Between B and C you hareweight of the block times gravity —you have
constant tension forceat ange alpha andyour goingto havefriction between
B andC —and a nomal forcefromthe table.

b) Isthe magnitude of the net force at¢ing on the block from A to B greaer
than, lessthan, or equal to the magnitude of the net force ating on the
block from B to C? Explain your reasoning.

M: Net forcefrom A to B is greater than ret forcefromb to ¢ because thereis
nofrictionfromAto B.

I: Sowhy does having nofriction mean —

M: You'relooking a horizontal forces © tensionis off to the right andwithou
frictionthiswould be gore ... the friction cancds out part of the tensionforce

c) Caculate the wefficient of kinetic friction between the surface and the
block between B and C if ©=60°, myo«=1.5kg, and T=5N.

M: Friction—1 usualy start with any definition a formula | canthink of —so
that is u N andin this caseit isnot moving df the table or surfaceso you ae
goingto havethe normal plusthe Tensiontimes sne theta will equd m of the
block times gravity. Andwe @ansolvefor N sowe @an pu in this equation
[pointsto u N = ] — Theygive us massof block—is 1.5 times 9.8 meters per
seoondsquared minus the tensonwhich is5 N times sne sixty degrees. ... I'd
get a number for thisand gugthat in here [pointsto uUN = F] —Friction—
becauseit isgoingto cometo astop a point C you aegoingto takefriction &
rest will be equd to tension times cosine of theta. ... Because at the endit is
goingto be at rest so it isnat going to be moving in the horizontal diredion—
| took that at paint C.

I: Soyou ae sayingthat at point C the forceof friction hasto be equd to that
[pointsto Tcos60] because it isat rest.

M: Sotheyare equa — 5 N times cosine sixty —that will give me anaher
number which can gointo there [pointsto UN = K] andl can solvefor p.
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I: ...So d point C yousaid it was at rest so these two forces are equd?

M: Yes—I said it’s got a vdocity coming thisway andthe frictionis
eventually goingto sow it to astop andthe pisn’'t changng a all so —

I: Sothe accderation & point Ciswhat?
M: The accderation a point C is Zro becauseit is not moving.

d) Calculate the work done by friction to move the block from A to C.
Show all work.

M: Sart with a definition agan — Work equds change in kinetic energy or
Forcedoat distance—[pause] I' mthinking— 1" musing thisone —I' m nat
sure that will work but I Il try it. Forceand dredion and distancearein the
same diredion so thisisjust forcetimes distance

I: Which force?

M: The net force—which | haven't foundyet. | am goingto split it up
between A andB andB and C because it is a dfferent net force— SoWork
fromAtoBis—

I: How did you know it was a dfferent net force?

M: Ato B —theonly forceisgoingto betensionin the horizontal diredion—
S0 it’ stension cosine theta times distancewhich is 1 meter which will be 5 N
times cosine sixty — .5 times— 1 —will be 5/2 —workisin Joules—I
usualy checkunitsif I have enoughtime —I do that with the homework. That
isthework dore from A to B. The work dorne from B to Cisgoingto be the
same tension force minus the friction force times distance— so that isgoing to
be 5/2 minus this thing [points to F; in the work form B to C equation] — wait
a seoond—I would get zero — I don't think that makes snse [pause] — |
dont know—... That would be the final work dore —it seemsto me that there
ismorework done fromB to C.

I: Why do you say thereis more work dore from B to C?

M: —just because thereisfriction ...

I: What work are you finding here?

M: That isjust the work dore by tensionto pul it from A to B.

I: When you dd the work from B to C —what work were you finding?

204



M: | took the net force—the work of the net force over that distance— 1 guess
that could make sense because tensionis pulli ng towards the right andfriction

is pulli ng towards the left so they ancd out — but | don't know if that cances

out work. ...

I: Sowhat isthe net forcein this[pointsin BC region] region?

M: Thereis gill goingto be some tension force—friction orly cances out at
point C —it’s not between B and C.

I: Sothefrictionforceandthe T cosine sixty are equd at point C.

M: ...1 get ufrompart C —noit will still get me the same thing— neve
mind—... | get zero —isthat right —that’snot right isit? —

I: ... yousaid the friction forceandthe andthe T cosine sixty are equd at
point C —what abou here [pointsto region in between B and C]?

M: Well friction stays the same because u is not changng between B andC
and reither isthe normal — ... frictionisjust taking avay the momentum of
the block —the véocity —

I: So aethey eyud here [pointsto region between B and C]?

M: Could be —1 guesstheyare — becuse the tension’ s constant too and
frictionwould be constant —so I Il | eaveit at zero then. ...

I: How doesthe dhange in kinetic energy from A to B compare to the changein
kinetic energy fromB to C?

M: Well looking a thisif work equasthe change in kinetic energy | would get
change in kinetic energy hereis5/2 and lereitis 2ro. —

I: What do you think about that?

M: 1 would probaly want to look at the formula for KE —%2 mv squared —
KE initial would be zero because it started fromrest so thisisfinal and—this
isfrom A to B [writes AKEag = ¥2 m vf’] —change in KE from B to C —the
final would be zero sinceit comesto rest minus KE initial which isat point B
— massis the same andthe final veocity at B istheinitial veocity so it isthe
same véocity — so the change in KE — [writes AKEgc= -1/2 m v] so change
in KE from A to C —if you addthaose two upyou get zero. That conflicts with
my earlier answer. | think there is omething wrongwith this [pointsto
equation for work — Wgc = 0 J] — 1 think | should get —5/2 J —

I: How do you know that?
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M: It hasto be zero —thisway tellsyouit hasto be zero —
I: Knowing that —would you kegp your answer to (b) the same?

M: 1 would think that is good—[pause] The distanceis the same andif the net
work is the same that means the net forcewould haveto be the same but
oppdaite diredions —which tells me that the frictionis going to be greater
thantensionright here [pointsto region between B and C] —

I: Doesthat make sense?

M: Yeah.

I: Why does that make sense?

M: From A to B you havenofriction so you havethe tension force off to the
right andthat’s the net forcefrom A to B andfrom B to C it hasto be the same

net forcebut isoppasite diredions D frictionisgoingto haveto cancd that
out and doulbe it to get the net forcethe same. ...

I: Theway you find y —isthat ok?

M: Probally not —the normal isalright. Frictionisgoingto equd two times
the tension cosine theta — ... The net forcefrom A to B isgoing to be tension
cosine theta and lecause the works turn out to be zero —you ae goingto
havethe net forcefrom B to C —it isgaing to haveto be the same excet in
the oppasite diredion —

I: ... before youlooked a point C andsaid that the accderationis zro there

M: | guessl shoudn't have

I: How does the accderation here [pointsto C] compare to the accderation
here —[points to locaion between B and C]?

M: It isdecderating—

I: How abou the magnitude?

M: The magntude is greater here — ... The easy answer isthat it is moving
forward andit eventually comesto astop—if youlook at NIl the mass $ays

the same andthe forces —frictionis going to be dowing it down so the
magnitudeis going to be smaller hen it getsto C —
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I: Andthen at point C —isit zero?

M: I'd say yesbecuseit isnat moving (1A).
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