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rior of the cell can be clearly seen during the demonstration.
Once the cell has been filled, the cell has to be turned upside
down quite quickly, but not so violently that all or almost all
of the liquid is lost. The top of the cell can be covered with a
finger that is then moved away from the cell. When the cell is
upside down, the cell should be held steady and not shaken
from side to side, which also causes leakage. In Figs. 2 and 3, I
have shown that the cell is held pinched by one corner with a
thumb and finger so that it is stable but the interior of the cell
is not obscured from view. I reccommend that the instructor
practice this a few times before giving the demonstration in
front of a class.

References

1. Andrew Jarvis, CC BY-SA 4.0, https://en.wikipedia.org/wiki/
Rayleigh%E2%80%93 Taylor_instability.

2. J.OConnell, “Boyle saves a spill,” Phys. Teach. 36, 74 (1998).

3. http://www.youtube.com/shorts/_7RGRSEfU0g.

R. E Benjamin, “Rayleigh-Taylor instability-fascinating gate-
way to the study of fluid dynamics,” Phys. Teach. 37, 332-336
(1999).

A. Gaillard et al., “The life and fate of a bubble in a geometric
perturbed Hele-Shaw channel,” J. Fluid Mech. 914, A34 (2021).
D. H. Sharp, “An overview of Rayleigh-Taylor instability;” Phys-
ica D12,3-10 (1984).

R. Menikoff, R. C. Mjolsness, D. H. Sharp, and C. Zemach,
“Unstable normal mode for Rayleigh-Taylor instability in vis-
cous fluid,” Phys. Fluids 20, 2000-2004 (1977).

]. C. Grenfell-Shaw, E. M. Hinton, and A. W. Woods, “Instabili-
ty of co-flow in a Hele-Shaw cell with cross-flow varying thick-
ness, J. Fluid Mech. 927, R1 (2021).

Hollis Williams /s an engineering PhD student at the University of
Warwick. He is interested in various aspects of physics education and
theoretical physics and has published articles on fluid dynamics, quantum
mechanics, and particle physics.

Hollis.Williams@warwick.ac.uk

Fermi Questions

John Adam, Column Editor
0ld Dominion University, Norfolk, VA 23529;
jadam@odu.edu

Dental Floss, Calculus >, and Jail

Dental floss is used to help prevent the formation of dental plaque before it calci-
fies to form calculus (or tartar). A typical single pack contains about 50 m (55 yd)
of thread.

Question 1: (i) Assume someone consistently flosses once a day. How long will
a pack of floss last?

(ii) Estimate how many floss containers are sold annually in the USA.

(iii) If all the strands in the answer to (ii) were joined in a single strand, how long
would it be?

Question 2: In June 1994, an inmate in a West Virginia high-security (!) facility
used several containers of floss to escape. Two days prior to his escape, he had
used multiple strands to form a “rope” as thick as a telephone cord and used it to
scale a 5.5-m (18-ft) cinder block wall and hung from it while cutting through
the fence with an 8-cm hacksaw blade. The whole episode took about 20 minutes,
and he was not recaptured for 41 days. Jail authorities voted to install razor wire
above recreational areas after his escape. They also stopped selling dental floss to
inmates.

Estimate how many packs of floss he used.

Fermi Questions are brief questions with answers and
back-of-the-envelope estimation techniques. To submit
ideas, please email John Adam (jadam@odu.edu).
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