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ABSTRACT 

There seeais to toe a tendency tc be deliberately care­
less in textbooks for the lower levels, apparently in art 
attempt to be understood svtora easily Jixarapl.es,, llkfe the 
following takeut £rG*n a freshman text by a wsU-ksiown 
author of excellent advanced texts, wii:' be discussed 
Without renewed reference to the internal resistance of 
the battery cha student cannot possibly understand the 
following description of the behavior of a la:mp connected 
across a battery, described ae £ when, different resist­
ances are connactadj^parallelo Whan the equivalent of a 
high resictasice is connected,, "the currant frcrc E finds 
an easier path through the lamp and the lamp giov?s :, "" 
Whew, a low resistance ia connected is*, parallel, a»osfc uf 
"the current froa E [passes throt^gh thi3 resista/ace] 
and bypasses th« lasnp," Are st^derits esjpjcted to belivave 
that: friction disappears when the applied ferae is larger 
thart tha force of static frictios*, ea indicatac} by the 
following dascrip-fcion of the expsristeftt of flipping a 
card froai u^der a coivi« "If one trisa to give [the -?o.ui] 
too great an acce.I<sratic3!i f the co.rjrespoadiiig force is 
greater than the friction holding the coin on fcJr«- card, 
and the coin suffers no horizontal acceleration at al5L, -

Slide showing two spring balances La t 
reading 20 Ib, the other 30 3b e to illustrate that tv?o 

unequal forces sating in opposite directions applied at 

the sane point should be subtracted:, ' 

Such examples are presented in juicier Ir'.gh sohc:»l tarrCts ancl 

defended in the name of efenplificaticms required for the slow 

learner,, What about the well established law of action equals 

reaction? 
When J point cut such erroneous sasteri.a?.» Jt am often azslced 

to explain why such material Is being published. I am usually 

tempted to ascribe it to the Lrtcappetence of the author and lack 

of interest in the low level boe.fcs by the often impressively 

listed consultants, 

https://Jixarapl.es


  

FILMED FROM BEST AVAILABLE COPY 

AAPT - Febo, 1972 - page 2 

However, when a half year ago a freshman text for no^science
2 * 

majors by Lindsay " had several snost peculiar discussions T 

began to wonder whether such material is somehow intentionally

included 0 The examples in the abstract are from this 
' * v 

Should one generalise Zemaasky"s jingle to encompas all 

general physics and not only thermal physical 

SJJ.de 8 Teaching [thermal physics] general physics 

Is easy as a song 
You think you make it siraplar 

When you make it slightly (?) wrong

.Slide: Showing the flipping of a card frovn und«r a coin, 

with the explanation that the acceleration of 

f.ioSo the force acting on; the cois> is zero, 

CB.ef e 2, pn92^ 

Is this an attempt to simplify the situation so as to make

understanding easier for the student who has little background in 

physics? Xt seems to rae It irai^ht have th» opposite effect. Tha 

student with go®d background can perhaps still understand the 

situation in spite of the misr^preseatatiop., but the laBs-

prepared student must surely give up asay attempt of waking sense 

of his phyuicB instruction,, He is condemned to memorizingizi??.g un­

related factSo 

Even the s iiapleaii^decl student wilJl understazsd that if the 

force is acting on the coin for a short time only the sfif-act will 

be minimal c Acceleration times time result? in & small eiciewise 

velocity The sidewise displacement a * r1̂ &t2 will be very small, 

or the impulse F° t will be small. We matter how one analyzes it 

one comes up with a sensible answar 0 Why complicate the issue 

by claiming that the acceleration is aero, which would imply that 

the force is zero 0 Even this text discusses latsr on that the 

force of friction is independent of the speed, 
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Showing the experiment of having a high inductance 

in parallel with an iflcsirachiscen*: lamp,. when t.ha 

circuit is cozmsctfcd to the battery ",, ti>^ l.-v-

cand«scesit lamp supposedly glows brightly and 

ther> becomes dim,, When the battery is disconnected 

the lamp flashes briefly (ref-2, p, 279 

This well-know^ experiment is described essentially as 

follows: When the high iMpedaw.ce coil is connected is parallel 

('during the closing of the switch), C1 th« current from E finds an 

easier path through the lamp air»c! the lamp glows a r Whera the 

induced enf is sraail "the current from E finally passes throug

Cjhe low resistance coil) and bypasses the lamp. J> Doss this not 

appear as if Ohrn"s Lav; were vicl-jtec by haviag different currentsrent

in the lamp depending on whs-: is co connectedin parallel; or shou

one assume that a battery acts like a current" sovsrce and the cur

takes tho easier path, as so snany students like to believe for 

 to rerasraber that several 

h

s 

ld 
rent 

any circuit Are i;b« aovLoss expected

pages earlier the intema 1 rasistance of better lea was jnent ioiaed 0 

A battery should not be labeled o.nly with its electromotive force 

if the internal resistance is an assent ie.1 pert of the analysis c 

The verbal statements without further eacplarratiosi, or the ondssion 

of a letter r on the battery, does not seem to be a mea&jLngful 

s impl if icat ion , 

If a simplification;:ati.CiR is desired one could use battery with 

little internal resistance and skip the dimming in the steady 

state or add a resistance ia the battery branch to make the effect 

more noticeable and the analysis Ifess obscure, 

There ara certainly helpful simp). ifxcatioas in teaching, 

but one should net omit th*a essentials. I am not sure whather I; 

admit as helpful the simplified equations which on a finds in 

elementary texts 

https://iMpedaw.ce
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Slide % 
.T- us,?5l Should be 

10 kg x 22 --- 22 Lb 10 kg x 2 0 2 Ib kg 22 Ib 

1 ft y. 12 - 12 in 1 ft x 12 ir/ft « 12 in 

10 gm x 5°C ~ 50 cal 10 g?a x 5C° x 1 cal g«C° 50 cal 

Certainly the second form makes more sense numerical and 

unit wise a What if a stud ant divides our, the 3.2 c:c remembers

the commutative law arcd finds that. 12 ffc equals 12 inches.. Do v/e 

really help the slow learners by such simplifications

X also do not accept as meaningful such a simplification ac. 

this statement: 

Slidej Nonmetals do not conduct electricity or heat 

(Rcf , ») 

This is an unssacesaary overs simpli if icatioa which tries to

relate conductiojn of charges and heat whic.-h may be of interest 

to some solid state physicists but is of no importajic-? to th«s 

junior high school student for whom it seeoia to coxntraaict his 

daily experience Most students will realize that one uses storra 

windows and therraoe bottles because heat is conducted by all

materials and special heat insulating materialsi« are therefore

being used n A distribution bet.weem 90^d and poor coztdiictors 

would be much more meaningful.

Of course, simplification and isolatics of essentials is 

one of the important methods of the physicist. Those engaged 

in advancing the field will rightly claim that most models are 

wrong. Usually they are subject to improvementvewvant and are good

for the degree of detail for which they were developed For example

, the Bohr model of the hydrogen atom can bs used with good

conscience if one is only interested in one-electron systems 

and the establishment of energy levels and emphasizes that there 

is more to come. There is no need to embellish this model with 
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features which do not correspond! to properties of more detailed 

wave mechanical models . 
Whenever I submit title and abstract for one of these papars , 

I think 10 minutes should be adequate, When I :.* then assemble the 

material,, I find so many examples to illustrate my point-, which 

I would like to share with you that I need twice as much time 

if time permits, I will show you a few more examples from texts 

from which our students learn their pre-college physics. If 

you have similar material,, send it in to the "Would you believe. . 

column of The Physics Teacher, Maybe textbook authors and 

editors will be a little more careful,, i have been assured that 

some of the material presented here today will be corrected in 

future editions of the Pathway serias. But school boards will 

also pay attention to our complaints, In Denver some books 

Cref,,i t 4 ; 5} have beexi adopted only tentatively with the under­

standing that the teachers would be provided with an errata list,. 

Showing a paper capacitor with paper between 

foil A and B but by the time it is rolled up 

B touches A '.Rafn 4, vol.,4.. p. 234) 

Showing the magnetic fie Id around a straight 

wire and claiming that it has poles {ref 0 4 t vol,,4., 

PO HI) r. 

Does one not normally associate poles with a surface pole 

strength or a discontinuity of the magnetic field 

Stating that a pulley is an example of wheel and 

axle fref, 5,, vole. 6. p. 108 : , 

This seams unconvent iona 1 ,. Of course, all of these devices 

can be reduced to a lever, but a wheel and axle is important 

because of the different lever arms indicated by using even

different terms - wheel and axle . while a pulley is more akin 

to an equal arm lever Do grade school children want that much 

analysis? 
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Slide: Quoting the reason for heating in compressing a 

gass "As gases are compressed , the particles 

strike the walls of the container more frequently,. 

The more frequent collisions transmit some of the 

energy of the particles to the walls of the 

container which makes them hot" _ref- 8 Teacher 

Guide p,70} . 

This omits the basic reason for the increase of the internal 

energy because of the work dona by compression and kicking the 

molecules with the piston and tries to explain the phenomenon in 

an erroneous way by reference to more rapid heat transfer from 

the interior to the walls,, 

Slide: Quoting "When two #6 dry cells are connected in 

series,, we have 3 volt pushing the current through 

the circuit* But the current produced by the two 

celXs grouped in a series is equal to the current 

produced by only one cell" c'ref, 4, volo 5, p, 265} 

What is gained by contradicting the statement of Ohm's Law 

that the current is proportional to the applied voltage? 

slide Showing a 400 Ib 0 block lifted on one edge by a 

wedge exerting 400 Ibs while the block is resting 

on the other sid« on th« floor, Only 200 Ib ., of 

force are needed, (Rsf, 1. pn.104),, 

Although it gets more complicated to do it correctly, it 

does make a lot more sense, 

Indicating the Uranium decay series going from 

U-238 throitgh Ra 226 to lead Pb 207 (ref,, 6, p..J.3 

Althoixgh this se«sce simple since Pb'207 is listed in the 

back of the book where atomic weights are or»ly given aa integers 

it does make it rather abscure bow by beta and alpha decays the 

mass can change from even to odd
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Slides Showing and discussing interferrence of waves 

coming in opposite direction only at the point

of first encounter {Ref e 7, p 0 146} c 

There is no indication that this picture "would apply only if 

the two wave trains had just met. The text seems to imply that 

this is the appearance of the general interference.

Slides Quoting that equipotencial linos are "lines along 

which the strength of the field is constant," 

(Ref. 8, p., 294, etc. ) 

The source of this misconception or the reason for a simpli­

fication of identifying work to get to a point with the force

acting at a point is not obvious at all, 

Slictes Showing a spectrograph of high resolution without 
any optical system (Ref., 9, p n 111)

Is such a simplification at the Junior level of college 

helpful? Or at any level? My colleague teaching modern physics 
was rather upset whan he submitted this example to 'Would you 

believe. ?" There is no light collecting system, no colli-
motor no focusing system 0 Only a slit t and remarkable resolving 
power* 

The fact that X have choses; examples from so many books is 
not because it is difficult to find several examples in a single 
book but because 1 wanted to emphasise that a great many books 
at all levels have items that seem to be hard to justifye 
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