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The Effect of String Length on the Period of a Pendulum

l. Abstract

There are several factors which affect the period of a pendulum. In our research we studied
these factors to discern which caused noticeable change, with a particular focus on the relationship
between the length of the pendulum’s string and the pendulum’s period. To test this relationship we
performed a multitude of tests where string length was varied and the length of the period was
measured. The results from these tests show that as the length of the string increases, the period also
increases. The data also shows an exponential trend in the relationship between string length and
period. Therefore, our results support the conclusion that as the length of the pendulum’s string
increases, the period increases exponentially.

Il. Experimental Design

Set 1
Hypothesis: The period of the pendulum is affected by the
length of the string supporting it.
Independent Variable: Length of String
Dependent Variable: Period of Pendulum
Control Variables: Mass of Pendulum (50g)

Release Angle (40° Off Vertical)

Set 2
Hypothesis: The period of the pendulum is affected by the
length of the string supporting it.
Independent Variable: Length of String
Dependent Variable: Period of Pendulum
Control Variables: Mass of Pendulum (110g)

Release Angle (10° Off Vertical)

llIl. Results

Collected Data

Dataset 1 14+0.2 0.99+0.131

_ : 19+0.2 1.09 +0.131

Length of String (cm)  Period of Pendulum 60 +0.2 170+ 0.131
(s) 111 +0.2 2.22+0.131

9+0.2 0.85+0.131



52+0.2 1.446 +0.131

66 + 0.2 1.633 £ 0.131

13.5+0.2 0.731+0.131

35.5+0.2 1.2+0.131

88+0.2 1.9+0.131

Dataset 2 173.5+0.2 2.653 +0.131

String Length (cm) Period (s) igg ;L 2(2) 5 gg:g :‘: ggi
56 +0.2 1.512 + 0.131 e RRe .
54.5+0.2 1.489 + 0.131

Uncertainty of string length is estimated to account for use of a meter stick
Uncertainty of time is standard error calculated from five trials with four measurements per trial

Graph of Data from Set 2

String Length vs Period
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IV. Conclusion and Discussion

When beginning testing, we hypothesized that the period of the pendulum is affected by the
length of the string supporting it. Through testing, the conclusion was reached that the period of the
pendulum is directly proportional to the length of the string and that it follows an exponential model.
The data supports this claim in every way — our recorded data shows that there is a clear trend between
the increase of the length and the increase of the period. This trend was evident every time the
experiment was done, with no trials showing the opposite to be true. We can postulate that the



relationship between these values is exponential in nature by graphing recorded data and fitting a
trendline to the resulting data points. Doing this shows a reasonably clear relationship without
significant outliers, and as such it is reasonable to believe that data taken far outside either boundary
would agree with this relationship.

The results given could be a victim to random error, and as such be slightly offset in either
direction. This random error could be a result of the measurements taken with stopwatches, as any
visual measurement is bound to be off at least a small amount. The random error in the second set of
data is significantly less, as the period was measured by a sensor instead of people. The random error of
this experiment does not affect the results much, as it does not result in any significant outliers and does
not alter the trend.

When doing tests we did run into a small amount of systematic error where the length of the
string in dataset 2 was measured to the top of the pendulum instead of to its center of mass. To account
for this we increased all the measured lengths by 8.5 cm. This measurement error would have made all
the periods be longer than they should have been with the given data. This does not affect our claim
because although the periods may not match the string lengths exactly, the general trend of each
variable to increase is preserved.

Our results may have been colored by the assumption that the pendulum’s mass was marked
accurately, but this should not affect our results as the mass of a pendulum has no bearing on its period.

Constraints that may have presented issues to our setup are that we could not use lengths over
roughly 200 cm, and could not reliably measure the period for extremely short lengths. This means that
although our model can be extrapolated to these extreme values, we cannot say with 100% accuracy
that the model will be followed at these lengths.

In conclusion, the data obtained through experimentation supports our initial hypothesis that
period increases as string length increases.



