EXPERIMENTAL INVESTIGATION

Dan O’Keeffe – Camberwell Grammar School

Physics of a Bungee Jump – A Simulation

The topic of your investigation will be a simulation of a bungee jump.  The purpose will be to investigate the properties of a bungee cord and period of oscillation, and how these aspects can be affected by the mass of the attached object.

A length of rubber will be the substitute for the bungee cord.  Light masses will substitute for the daredevil divers.

Over the page is a list of all the equipment you might possibly use to take your measurements.

Your task for the investigation will be three-fold:

· Develop your plan,

· Implement your plan,

· Analyse the data and evaluate your plan

You will be working individually on this task.

Developing a plan

Your plan should include the following:-

· A clear statement of what aspects you will investigate,

· A list of the equipment you intend to use with its purpose described, including a diagram of layout,

· A description of your intended procedure, in point form, if preferable,

· An explanation of the physics ideas you will use to determine your calculated values, with a sample calculation using estimations of what you expect to measure,

· Any safety precautions.

Implementing your plan

This section should include the following:

· Aspects of your equipment and procedure which will limit the accuracy of your analysis and interpretation of your results, that is, sources of “error”,

· Steps taken to take account of the various sources of error,

· Difficulties that might have arisen and explanations of how they were overcome or avoided,

· Set of experimental data.

Analysing your data and evaluating your plan

This section should include the following:

· Presentation of data in a convenient form with graphs, tables or diagrams.

· Use of the graphs, etc. to show relationships between variables and the quantities measured or calculated,

· Correct treatment of significant figures,

· Interpretation of results,

· Discussion of limitation of findings due to experimental errors.

ASSESSMENT CRITERIA

The extent to which the response demonstrates:

Criterion 1 (10 marks)

· Plan a practical investigation, using equipment correctly and safely in conducting practical work

· Provision of a clear, specific and comprehensive statement of the purpose of the investigation. (3)

· Identification and definition of all of the significant physics ideas. (3)

· Identification of the relevant variables that should be considered. (2)

· Provision of a clear statement that justifies all reasons for selecting particular apparatus. (2)

Criterion 2 (15 marks)

· Observe and record data accurately and estimate uncertainties

· Control of variables where appropriate and the inclusion in the experimental method of a detailed description of how this was accomplished. (3)

· Inclusion of repeated, relevant measurements/observations wherever possible. (3)

· Measurement/observation of variables over a suitable range of values. (3)

· Inclusion of sufficient data/observations in order to satisfy the purpose of the investigation. (3)

· Discussion of the limitations of the apparatus and measuring instruments and provision of some reasonable estimate of the uncertainty of measurements. (3)

Criterion 3 (10 marks)

· Analysis and interpretation of experimental data

· Organisation of the data into a convenient form with suitable graphs, charts, tables or diagrams used to demonstrate the relationship between variables and quantities measured/observed. (4)

· Manipulation of data resulting in the calculation of physics values.  Explanation of physical relationships. (4)

· Accurate measurements and calculations with a correct treatment of significant figures. (2)

Criterion 4 (10 marks)

· Evaluation of the practical work

· Inclusion of evaluations that can be reasonably inferred from the data. (5)

· Discussion of the limitations of the experimental findings in terms of uncertainties. (5)

Criterion 5 (15 marks)

· Knowledge and application of appropriate physics terms, concepts and relationships

· Application of key knowledge and skills about the area of study, throughout the task, with clear definitions and explanations. (5)

· Appropriate use of accepted physics symbols, SI units and accepted terminology. (3)

· Clear labelling of diagrams and graphs. (3)

· Correct calculations of physical quantities significant to the context using a level of mathematics outlined in the study design. (4)

TIMELINE

One period to develop plan under test conditions,

Four periods to implement the plan,

Two periods to analyse data and evaluate the plan under test conditions.

LOGBOOK

The attached lined pages will be used as your log book.  In it you will record:-

· All your data,

· Preliminary data analysis,

· Sketches of graphs,

· Comments and notes about each period’s work and tasks for the next period.

It will form the basis of the third stage and will be submitted along with your final report.  The logbook will therefore remain in the classroom.

EQUIPMENT AVAILABLE FOR USE IN EXPERIMENTAL INVESTIGATIONS

Measuring Instruments


Range
Scale
Accuracy

Measurement: Length

· Metre ruler
100 cm
1 mm
+/- 0.5 mm

· Tape measure
30 m
2 mm
+/- 1 mm

· Micrometer
5 cm
0.01 mm
+/- 0.005 mm

· Vernier callipers
10 cm
0.01 mm
+/- 0.005 mm

Measurement: Mass

· Bathroom scales
100 kg
1 kg
0.5 kg

· Beam balance
300 gm
0.01gm
0.005 gm

· Top-loading balance
5000 gm
1 gm
0.5 gm

Measurement: Time
· Stop watch 

0.01 sec
0.005 sec

· Event timer

0.001
0.0005 sec

· Multi-counter 

0.001 sec
0.0005 sec

· Kinematica 

0.00001 sec
0.000005 sec

Equipment

· Rubber strips of various lengths and cross section

· Masses (slotted: 50gm up to 500gm), 0.5 kg, 1 kg hooked masses

· Stands, boss heads and clamps, and G clamps

Analysis of Experimental Errors

Three pages from “Investigating” published by STAV are included here.

PLANNING YOUR EXPERIMENTAL INVESTIGATION

Name: ________________________

Simulation of a Bungee Jump

Give a clear and detailed statement of the purposes of your investigation

____________________________________________________________________________________

Identify the possible variables or factors that might affect the outcome of your investigation.

____________________________________________________________________________________

____________________________________________________________________________________

Provide a list of the equipment you intend to use with its purpose described, including a diagram of layout over the page.

____________________________________________________________________________________

____________________________________________________________________________________

Describe your intended procedure, if preferable in point form,

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

Explain the physics ideas that you will use in this investigation, and how you will use them.

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

Do a sample calculation of the important features of your investigation using estimations of what you expect to measure.

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

What safety precautions need to be taken.

____________________________________________________________________________________

____________________________________________________________________________________

Teacher’s Guide

Introduce the task briefly in a period before you plan to begin.

First period:
Put a display of equipment that could be used on front bench.  Students complete their plan in their booklet individually under open book test conditions.

Before next class
Correct and guide the plans, and assess them, but do not put the mark or grade on the plan itself.

Next class
Students begin their experimental investigation and record details in their booklet.


Each student selects their model bungee cord and attaches an identification label to it.

Remind them that equipment is to be shared between individuals in the class and between classes, so it should be placed on the trolleys in a neat way.

Collect the booklets and bungee cords at the end of each class.

Next few classes
Student continue with investigation.

Over a double

Students write up their report using their logbook.

