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Abstract

Elementary problems involving time are often treated as trivial, yet they frequently con-
ceal systematic conceptual errors. This paper analyzes two widely known examples: the
classical “clock strikes” problem and the interpretation of the “first year of the Common
Era”. We show that both cases rely on the same implicit confusion between counts, du-
rations, and rates. The analysis demonstrates that seemingly obvious solutions often arise
from a silent substitution of intensive quantities by ordinal indices. Clarifying this distinction
resolves the ambiguity without appeal to convention or pedagogical shortcuts.
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1 Introduction
Problems involving time are commonly assumed to be intuitive, especially when they involve
small numbers and everyday language. However, such problems often rely on unstated assump-
tions about how temporal quantities are measured. When these assumptions remain implicit,
solutions may appear logically necessary while in fact depending on hidden reinterpretations of
the original statement.

This paper examines two elementary examples that exhibit the same underlying structure
of misinterpretation. Despite their simplicity, both cases reveal a persistent confusion between
counts of events, temporal duration, and rate.

Such shifts are especially problematic when temporal order, duration, and rate are treated
interchangeably, despite their distinct operational meanings in both physics and the philosophy
of time [1].

2 Example I: Clock Strikes
Consider the standard formulation:

A clock strikes three times, and while it is striking, three seconds pass. How long
will it take the clock to strike seven times?

The literal content of the statement specifies:

• a number of events (three strikes),

• a duration (three seconds),

• and a process description (“while it is striking”).

Taken at face value, the statement expresses a rate:

v =
3 strikes
3 seconds = 1 strike per second.

This definition follows the standard treatment of speed as the ratio of a counted quantity to
elapsed time in elementary physics and mathematics education [2].

Under this interpretation, seven strikes require seven seconds.
An alternative solution, frequently presented as canonical, interprets the three seconds as the

time elapsed between the first and the third strike. This reinterpretation replaces the original
rate-based description with an interval-counting model, leading to a different numerical result.

The crucial observation is that this alternative solution does not follow from the statement
itself, but from an additional, unstated assumption about how the temporal interval is defined.

Similar elementary puzzles about clocks and counting appear in the recreational works of
Yakov Perelman, such as Figures for Fun and Physics for Entertainment, where temporal rea-
soning and intuitive assumptions are explored through problems that defy naive interpretation
[3, 4].

3 Example II: The First Year of the Common Era
A structurally analogous confusion appears in discussions of calendar time. It is often stated
that “there is no year zero, so the first year of the Common Era is year one.”

This statement is sometimes further interpreted as implying that the first year contains no
prior temporal interval, or that counting begins at the first ordinal label.
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Here again, ordinal indexing is silently substituted for temporal duration. The absence of a
label “year zero” does not imply the absence of time preceding the first named year, just as the
first strike of a clock does not mark the beginning of temporal existence.

The confusion arises from treating ordinal numbers as if they defined metric properties of
time.

4 Common Structure of the Error
Both examples exhibit the same logical pattern:

• discrete events are correctly counted,

• durations are correctly measured,

• but rates are replaced by ordinal indices.

This substitution creates an illusion of logical necessity, where the numerical result appears
forced despite relying on an implicit redefinition of terms. Once the distinction between count,
duration, and rate is made explicit, the ambiguity disappears.

5 Conclusion
The purpose of this note is not to advocate a particular numerical answer, but to demonstrate
how easily temporal reasoning collapses when ordinal labels are treated as metric quantities.
Even elementary examples show that careless shifts between rates and counts can produce con-
clusions that feel rigorous while resting on unexamined assumptions.

Clarifying these distinctions is essential not only for pedagogy, but for any domain in which
time is treated as both a process and a measure.
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