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descent is really too short for safe clocking, the simultaneity 
of descent as detected by the eye or ear is safe evidence. 

Problem 2: Show that the time taken by a particle to 
slide down any chord which begins at the highest point 
of a vertical circle is constant. It is easily shown that the 
time is given by 2 (r / g) t, where r is the radius of the circle. 

Demonstration: The board used in Problem 1 can be 
fitted with screw-eyes and chords bearing riders. Too many 
at once, however, crowds the riders at the highest point. 

The simultaneous arrival at the circumference is an 

engaging thing to witness. 
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Some Remarks on D. Bernoulli's Formula 

T
HE paper of G. A. Lindsay on "Pressure Energy and 

Bernoulli's Principle"! invites a commentary. First, 
we may observe that the name of Bernoulli's principle 
is usually attributed to the very important theorem desig

nated otherwise as the principle of virtual displacement or 
work. This was first proposed intuitively by John Bernoulli 
(1667-1748) and afterwards elaborated with more rigor 
by Lagrange in his system of mechanics. But what G. A. 

Lindsay's paper is concerned with is the remarkable 
formula demonstrated by Daniel Bernoulli (1700-1782),2 
the paramount importance of which has been realized 
only in our time. This formula can be obtained from two 
starting points which, for most physicists, may seem very 
far apart: (1) the principle of conservation of energy, and 
(2) Newton's second law." It would be, of course, faulty 
to consider the pressure p as an energy. It is but a factor, 
i.e., the intensity, the volume being the extensity, of a form 
of energy called volume or spatial energy. But the demon
stration of D. Bernoulli's formula from the principle of 
conservation of energy can be done quite correctly and has 
so many merits that it should be included into syllabuses. 

The point that it can be also deduced starting from 
Newton's second law is very interesting and can be most 
easily explained on the lines of my system of energetics. 

Z. KLEMENSIEWICZ 
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• At least three members of the Bernoulli family gave distinguished 
services to physics and mathematics. 

I See, for example, E. Schmidt, {Thermodynamics, (Oxford University 
Press, London 1949), English translation, pp. 324, 3321. who was rather 
startled by this fact. 

On an Aspect of Demonstration Experiments 

T
HE place which demonstration experiments occupy 

. in physics instruction needs no discussion. As in
structional devices they are probably unexcelled. In the 
hands of a good demonstrator, accompanied by the ap
propriate "language," even the most elementary experi
ment can be stirring. There are, of course, as many ways to 
demonstrate an experiment and as many ways to "say 
the physics" as there are teachers, but one very important 
aspect exists of which, I have repeatedly observed, teachers 

fail to take advantage. This aspect I might title "Ques
tions to be Asked." During the demonstration the teacher 
usually recites what he has, what he is going to do, and 
what will be observed to happen. And it usually happens. 
(If it does not, some good physics can still be taught.) 
Now the detail to which I refer explicitly is this: it is highly 
instructional to ask here and there, "Will this happen?", 

or, "Why will this not happen?" 1 can best illustrate the 
point by reference to an elementary demonstration. 

Consider a demonstration of linear momentum. I use 

a track made of angle-iron on which reside a string of 
billiard balls. One ball is taken up the incline and released. 

After impact, one ball runs off from those at rest. Two 
balls are taken up the incline; after impact, two balls run 
off from those at rest. Suppose now that more are taken up 
the incline than remain on the level track. What will 
happen? H ow many will go away? It is surprising to dis
cover how puzzling this question is. But let's go on. After 
it is shown that as many go away as carne down, 1 like 
to ask this: with two coming down, say, we found two 
going away after collision. The mv is taken care of. Now 
could not the mv be accounted for by one ball going away 
with a velocity 2v?And with this 1 repeat the experiment 
several times, but this does not happen! Why? (I once 

had a good student who had read about entropy. Regard
ing the billiard balls, he was of the opinion that it might 
eventually happen, just as the water in a glass might 
suddenly freeze on a hot day, or the original order in a 
shuffled deck of cards be gotten again.) 
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Magnitude of the Newton 

O
UR teaching methods should utilize as many of the 

five senses as is practicable. Whenever we make use 
of the sense of touch, we add to the ability of the student to 
grasp the idea under consideration. To present the student 
with an appreciation of its magnitude, we have constructed 
a demonstration "newton." 

The newton is defined as the force required to give 1 
kilogram an acceleration of 1 meter/sec!. The acceleration 
is approximately one-tenth that of gravity, so the earth 
pulls 0.1 kilogram with a force of approximately 1 newton. 

The error is 2 percent. The precise mass required for an 
earth-pull of one newton is l/g where g is the local value 
of the acceleration of gravity. This mass is more nearly 
102 grams. 

To make our demonstration "newton," we added the 
appropriate number of grams of solder to a brass 100-
gram weight so as to obliterate the original 100 grams. 
Next we stamped on the solder the phrase "1 newton at 
U .  of Ala." When we pass around our "newton" in elemen
tary classes, it becomes a "real" physical quantity to the 
student, not just another theoretical quantity to com
plicate life. 
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