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2 Introduction

This experiment was designed to study the effects of simple harmonic motion. This is when, through
an equilibrium, there is a repetitive movement back and fourth causing a displacement of weight
equally on both sides. This causes the time interval to be the same and therefore the force of
movement is directed to the equilibrium.

This relates to gravity which is the force that attracts mass to the centre of the Earth. Gravity
provides the restoring force, a component of the weight of the pendulum.

From this experiment, the predicted results should demonstrate that as the length of string holding
each weighted pendulum is reduced, the time taken for it to complete a full swing will also be reduced.
This should also prove that the different masses of weights have no effect on the time for a complete
swing.




3 Experimental procedure

3.1 Equipment list
Top plate

Work panel
Screw x4

Light pendulum
Heavy pendulum
Stopwatch

Metre rule

30cm Ruler

3.2 Method
Set up equipment as shown in figure 1, first using the light pendulum.

Set the length of the pendulum string to 0.5m (500mm). Measure this out using a 30cm ruler. To
attach the string to the top plate, draw the string through the central hole and screw it in.

Move the pendulum 100 mm to the right-hand side. Measure this using this using a metre rule.
Release the pendulum, as it is released start the stopwatch.
Count to 50 swings.

When the pendulum completes 50 swings stop the stopwatch and record the time in the results
table.

Repeat steps 2-6 reducing the length of the pendulum string in increments of 0.05m (50mm), to a
final length of 0.2m (200mm). Measure this with a metre rule.

Once all the results for the light pendulum are recorded, replace the light pendulum with the heavy
pendulum.

Repeat steps 2-7 but with the heavy pendulum.




3.3 Safety

While the pendulum is swinging, step back away from the experiment, to avoid being hit by the
pendulum, for safety purposes.

When attaching the pendulum to the top plate, make sure the screw is tight so that there is no
chance of the pendulum detaching mid experiment.

4 Results

4.1 Light pendulum results table and graph

L 1
T=2m|—
g | r
length(L) time for 50 actual period (T) I (2—}3
I 2w
(m) VLength {m) |swings (seconds) |(seconds) theoretical period |
0.5 0.71 70.83 1.42 1.42; 0.05
0.45 0.67| 67.44 1.35 1.35] 0.046
0.4 0.63 63.29 1.27 1.27; 0.041
0.35 0.59 59.52 1.19 1.19 0.036
0.3 0.55 55.7 1.11 1.1; 0.031
0.25 0.5 50.52 1.01 1| 0.025
0.2 0.45 45.57 0.91 0.9; 0.021
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4.2 Heavy pendulum results table and graph

T.:
T= erj: (ﬂ )
length(L) time for 50 actual period (T)
(m) Viength (m) |swings (seconds) |(seconds) theoretical period
0.5 0.71 69.6 1.39 1.42 0.049
0.45 0.67 67.5 1.35 1.35 0.046
0.4 0.63 64, 1.28 1.27 0.042
0.35 0.59 59.8 1.2 1.19 0.036
0.3 0.55 55.6 111 11 0.031
0.25 0.5 51.1 1.02 1 0.026
0.2 0.45 46.48 0.93 0.9 0.022
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The gradient of the graph is 10.543 as shown on the graph.

5 Analysis

The results from the light pendulum show that as the length of the string decreases the time taken
to complete 50 swings also decreases, implying that the two measurements are directly correlated,
meaning that the time taken to complete swings will increase or decreases depending on the length
of the pendulum string. It can also be seen that the theoretical time period worked out through the
equations, are nearly identical to the results found in the experiment, this again clarifies the idea
that as the length of the pendulum reduces the time taken to complete a full swing is also reduce.

The results in heavy pendulum show extremely similar actual time period to the light pendulum, this
shows two different outcomes. The first outcome reinforces the hypothesis and the results from the
light pendulum, that the length of the pendulum is directly proportional for the actual time period.
The second outcome that can be seen is that the mass of the pendulum has little to no effect on the
actual time period. The results found using the heavier pendulum were not identical to the results
seen in the light pendulum results table, this may seem like the mass has an affect on the time,
however these slight differences in the data is caused by errors in the experiment, which is explained
in the evaluation. This is proved by the theoretical time periods calculated for both pendulums
which are identical, showing two things, firstly that the difference in the results is due to errors in
the experiment. Secondly that it further proves that the mass of the pendulum has no effect on the
time to complete a full swing.




From the results found in the experiment a gradient of 10.543 was calculated, this can be seen in
figure 2. This is the found value of gravity for the experiment. Due to the actual results of the gravity
being 9.81, means that there are errors in the work that have caused the results to be inaccurate.

6 Conclusion

From the experiment it was found that the hypothesis was correct, that the length of the pendulum
string is directly proportional to the time taken to complete one full swing, meaning that if the
pendulum string length is reduced, the time taken to complete a swing will also be reduced and vis
verse. It was also found that the mass of the pendulum has no effect on the time taken to complete
one swing, hence why the results from both pendulums were so similar.

7 Evaluation

The results that were collected from the experiment were extremely close to the theoretical time
periods worked out through the equations and calculations shown in the table 1 and 2. This means
that the results were very accurate and could, if needed be used further on in other experiments or
calculations. However, there are ways that the results can be improved to make the data more valid,
this is done by pinpointing possible errors or anomalies that may have occurred and finding ways to
reduce or stop their effect. As seen in the results in table 1 and 2 there are some anomalous results.
Possible reasons for these could be due to the counting of swings being inaccurate or the stopwatch
being delayed when started and stopped due to human error. To stop them having an impact on the
results, multiple readings should be taken. If multiple readings were taken at each pendulum length,
any possible anomalies in the results can be identified, then from the remaining results an average
can be taken and carried forward into the final results.

Another possible error that may have occurred is that the counting of the number of swings may
have not been fair or equal each time, for example the tester carrying out the experiment, may
count one complete swing at different points, having possible affects on the results. To stop this
error from occurring a light gate should be used. A light gate can be set up in a fixed position so that
every time the mass on the end of the pendulum swings and breaks the light beam it will count one
swing, as this would be fixed it would give consistent results, counting a full swing at the same
location each time.

8 Further work

To see whether the results found were accurate, they were compared with the results from another
experiment. The results found in the other experiment were extremely similar however not identical
as the found experiment may have contained different errors.




9 References
(Nelson and Olsson, 1985)

Nelson, R. and Olsson, M. (1985). The pendulum—Rich physics from a simple system. American
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LITERATURE 0/0

Engagement with literature (including reading, referencing, academic conventions and academic honesty)

FAIL 0-29% Little or no evidence of reading. Views and findings unsupported and non-
(0) authoritative. Referencing conventions largely ignored.

UNSATISFACTORY  Poor engagement with essential reading. No evidence of wider reading. Reliance on
30-39% inappropriate sources, and/or indiscriminate use of sources. Heavily reliant on
) information gained through class contact. Inconsistent and weak use of referencing.

SATISFACTORY 40- Engagement with a limited range of mostly relevant and credible sources but with

49% some reliance on information gained through class contact. Some omissions and

0) minor errors. Referencing conventions evident though not always applied accurately
or consistently.

GOOD 50-59% Engagement with an appropriate range of literature, including sources retrieved
) independently. Some over-reliance on texts rather than other sources. Referencing
may show minor inaccuracies or inconsistencies.

VERY GOOD 60-69% Engagement with a wide range of literature, including sources retrieved independently.
0) Selection of relevant and credible sources. Generally sound referencing, with no/very
few inaccuracies or inconsistencies.

EXCELLENT 70-79% Engagement with an extensive range of relevant and credible literature. Consistently
0) accurate application of referencing.

EXCEPTIONAL 80-  Exceptional engagement with an extensive range of relevant and credible literature.
100% High-level referencing skills consistently applied.

©)

K&U 0/0

Knowledge and understanding (Knowledge of the basic underlying concepts and principles of a subject.)

FAIL 0-29% Major gaps in knowledge and understanding of the basic underlying concepts and
0) principles of the subject matter. Inclusion of irrelevant material. Substantial
inaccuracies.

UNSATISFACTORY  Gaps in knowledge of the basic underlying concepts and principles, with flawed or
30-39% superficial understanding. Some significant inaccuracies and/or irrelevant material.

©)

SATISFACTORY 40- Limited knowledge and understanding of the basic underlying concepts and principles

49% within the subject area. Some elements may be missing.

)

GOOD 50-59% Knowledge of the basic underlying concepts and principles is accurate with a good
) understanding of the field of study but lacks depth and/or breadth.

VERY GOOD 60-69% Competent knowledge of the basic underlying concepts and principles. Exhibits very
0) good understanding.



EXCELLENT 70-79% Excellent knowledge and understanding of the basic underlying concepts and
0) principles of the subject.

EXCEPTIONAL 80-  Exceptional, detailed knowledge and understanding of the basic underlying concepts

100% and principles.
0)

COGNITIVE 0/0

Cognitive and intellectual skills (Evaluate underlying concepts and principles of a subject and interpret
qualitative and quantitative data in order to develop lines of argument and make sound judgements.)

FAIL 0-29% Wholly or almost wholly descriptive work. Little or no evaluation of the underlying
0) concepts and principles. Failure to develop arguments, leading to illogical or invalid
judgements. Minimal or no use of evidence to back up views.

UNSATISFACTORY  Largely descriptive work, with superficial evaluation of the underlying concepts and

30-39% principles. Weak interpretation of data, flawed development of arguments and

0) judgements. Information accepted uncritically, uses generalised statements made with
scant evidence and unsubstantiated opinions. Ideas sometimes illogical and
contradictory.

SATISFACTORY 40- Limited attempt at evaluation of the underlying concepts and principles, tending

49% towards description. Can interpret qualitative and quantitative data but with some

) errors. Some evidence to support emerging arguments and judgements but these may
be underdeveloped or with a little inconsistency / mis-interpretation.

GOOD 50-59% Good evaluation of the underlying concepts and principles. Can interpret qualitative
0) and quantitative data, with minor errors. An emerging ability to use evidence to
support the argument. Mostly valid arguments and logical judgements.

VERY GOOD 60-69% Sound evaluation of the underlying concepts and principles. Can interpret qualitative
0) and quantitative data accurately. Ability to devise arguments using evidence to make
mostly appropriate and valid judgements.

EXCELLENT 70-79% Excellent evaluation of the underlying concepts and principles. Can interpret
) qualitative and quantitative data accurately and with some insight. Excellent ability to
devise arguments using evidence and make appropriate and valid judgements.

EXCEPTIONAL 80-  Exceptional evaluation of the underlying concepts and principles based evidence.

100% Outstanding interpretation of qualitative and quantitative data. Exceptional ability to
) devise arguments using evidence and make wholly appropriate and valid judgements.
PRACT ICAL 0/0

Practical skills (Different approaches to solving problems in particular contexts.)

FAIL 0-29% Limited or no use of taught, basic methods, materials, tools and/or techniques. Little
0) or no appreciation of the context of the application. Very weak evidence of different
approaches to problem-solving in particular contexts.



UNSATISFACTORY  Rudimentary application of taught, basic methods, materials, tools and/or techniques

30-39% but without consideration and competence. Flawed appreciation of the context of the
0) application. Weak evidence of different approaches to problem-solving in particular
contexts.

SATISFACTORY 40- An adequate awareness and mostly appropriate application of basic methods,

49% materials, tools and/or techniques. Basic appreciation of the context of the

0) application. Can identify problems in particular contexts and propose basic alternative
approaches or solutions though there may be errors.

GOOD 50-59% A good and appropriate application of basic methods, materials, tools and/or

) techniques. Clear appreciation of the context of the application. Good evidence of
different approaches to problem-solving in particular contexts and proposes mostly
appropriate solutions.

VERY GOOD 60-69% A very good application of a range of basic methods, materials, tools and/or

) techniques. Very good consideration of the context of the application. Very good
evidence of different approaches to problem-solving in particular contexts and
proposes appropriate solutions.

EXCELLENT 70-79% An advanced application of a range of taught, basic methods, materials, tools and/or

0) techniques. The context of the application is well considered, and insightful. Excellent
evidence of different approaches to problem-solving in particular contexts and
proposes appropriate solutions.

EXCEPTIONAL 80-  Exceptional levels of application and deployment skills in particular practical contexts.

100% Outstanding identification of problems in particular contexts and formulation of
) wholly appropriate, thoughtful solutions / different approaches.
SKILLS PROF P 0/0

Transferable skills for life and professional practice (Communicate the results of their study/work
accurately and reliably, and with structured and coherent arguments; the qualities needed for employment
requiring the exercise of some personal responsibility within a structured and managed environment.)

FAIL 0-29% Work is poorly structured, disorganised, inaccurate and/or confusingly expressed.

) Very weak use of language and/or very inappropriate style. Failure to work effectively
individual or as part of a group. Little or no evidence of the skills for employment
requiring the exercise of some personal responsibility.

UNSATISFACTORY  Work is poorly presented in a disjointed manner. It is loosely, and at times

30-39% incoherently, structured, with information and ideas often poorly expressed. Weak

) use of language and/or inappropriate style. Flawed approach to individual or group
work, meeting only partial obligations to others. Limited evidence of the skills for
employment requiring the exercise of some personal responsibility.

SATISFACTORY 40- Mostly ordered presentation and structure in which relevant ideas / concepts are

49% reasonably expressed. Work may lack coherence and/or accuracy in places. Can work

) as part of a group, meeting most obligations to others but perhaps with limited
involvement in group activities. Demonstrates the basic skills for employment
requiring the exercise of some personal responsibility, with some areas of minor
weakness.



GOOD 50-59%
)

Mostly coherent, organised and accurate work, in a suitable structure and is for the
most part clearly expressed. Can work effectively independently and/or as part of a
team, with clear contribution to group activities. Demonstrates the skills for
employment requiring the exercise of some personal responsibility, with some areas
of strength and some of minor weakness.

VERY GOOD 60-69% Work is accurate, coherent, fluent, well-structured and organised. Can work

©)

EXCELLENT 70-79%
©)

EXCEPTIONAL 80-
100%

©)

effectively independently and/or as part of a team, with very good contribution to
group activities. Demonstrates very good skills for employment requiring the exercise
of some personal responsibility, with just occasional minor weakness.

Work is coherent, very fluent and is presented professionally. Can work effectively
independently and/or as part of a team, with an excellent contribution to group
activities. Demonstrates excellent skills for employment requiring the exercise of
some personal responsibility with an appetite for further development.

Work is accurate, exceptionally coherent, very fluent and presented well. Can work
effectively independently and/or as part of a team, with an exceptional contribution to
group activities. Demonstrates exceptional skills for employment requiring the
exercise of some personal responsibility with an appetite for further development.
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