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Training Manual 
MedPro Conveyance Simulation

The MedPro Conveyance System Simulation is designed to train you to deliver medical supplies through the application of the physical laws governing gravitation.  Go through all the tasks, answer all the questions in this Manual and submit it to your instructor, once it is completed.  

Training Pre-requisites

You must already be familiar with the following:

· Gravitational potential;

· Relationship between gravitational potential and gravitational potential energy (GPE);

· Relationship between GPE and kinetic energy (KE) of a mass.

Getting Started

A. To begin, double-click on the file Gravitation_eduByte.pps.  

B. Read the information provided and activate the Simulation.  Click on “Yes” when asked to confirm whether you would like to open the file.

C. The Simulation starts from the Training Mode, by default.  Complete Tasks 1, 2 and 3 in the Training Mode, before you take on the Mission.

Training Mode

Task 1

Task Prep:

· Review the definition for gravitational potential.  Note that in the definition, the mass under consideration is a unit mass (i.e. of mass 1 kg), and that its initial position is at infinity (().

· This task allows you to set the final position of an object, to study its motion under the effect of gravity when it starts moving from an infinite distance away.

Instructions:

· Since gravitational potential concerns a unit mass, set Object Mass to 1 kg.

· According to the definition of gravitational potential, the initial position of the mass concerned is at infinity.  So, set Initial Distance (rinitial) to Infinity.

· You may set Final Distance (rfinal) to either 1.0 x 109 m (rA) or 3.0 x 109 m (rB).  Note that rinitial, rfinal, rA, and rB are all measured with respect to the centre of Planet Earth.

· Set Initial Velocity (vinitial) of the object to zero.

· Click on the Start Simulation button.  Look at the animation and the values computed for Gravitational Potential and Gravitational Potential Energy.

· If you wish to repeat the Task, first click on the Reset Values button.

Questions:

(a) How do you think the speed of the object changes while it is moving from its initial position at infinity towards its final position?
(b) What causes the change in the speed of the object?

(c) Using the principle of conservation of energy, explain how the change in the kinetic energy (KE) of the object comes about.

(d) How does the loss in gravitational potential energy (GPE) of the object relate to the work done mentioned in the definition of gravitational potential?

(e) Compare the various values of Gravitational Potential (() with the corresponding values of Gravitational Potential Energy (V).  Why are they the same?

(f) At which point is the gravitational potential zero?

(g) Why is the gravitational potential at anywhere else negative?

Task 2

Task Prep:

· Review the definition for GPE.   Note that in the definition, the mass may have any value.

· Task 2 is similar to Task 1, except that in Task 2, you may use an Object Mass of greater than 1 kg.

Instructions:

· Click on the Reset Values button

· Set Object Mass to any value available in the pull down menu

· Set Initial Distance (rinitial) to Infinity

· Set Final Distance (rfinal) to either 1.0 x 109 m (rA) or 3.0 x 109 m (rB)

· Set Initial Velocity (vinitial) of the object to zero

· Click on the Start Simulation button

· If you wish to repeat the Task, first click on the Reset Values button

Questions:

Look at the values of Gravitational Potential (() and the corresponding values of Gravitational Potential Energy (V).  Write down an equation to show the relationship between:

(a) (initial and Vinitial
(b) (final and Vfinal
(c) (( and (V

Task 3

Task Prep:

· Review the principle of conservation of energy

· Recall from question (c) in Task 1: 

The gain in KE of the object = the loss in GPE of the object

· In this Task, you will position the object initially at either Point A or Point B, and move it further away from the Earth.

Instructions:

· Click on the Reset Values button

· Set Object Mass to any value available in the pull down menu

· Set Initial Distance (rinitial) to either 1.0 x 109 m (rA) or 3.0 x 109 m (rB)

· Set Final Distance (rfinal) to a value that is larger than the Initial Distance (rinitial)

· Set Initial Velocity (vinitial) to any value between 0 and 1000 m s-1 such that the object is able to reach the target. 

· Click on the Start Simulation button.

· If you wish to repeat the Task, first click on the Reset Values button

Questions:

(a) Look at the values of Change in GPE ((V) and Change in KE ((KE).  What is the relationship between them?

(b) Use the principle of conservation of energy to calculate vfinal, based on the value of vinitial you chose.  Show your working below.  Compare your answer with the value computed by the simulation.

(c) Write an equation involving G, m, M (mass of Earth), rinitial, rfinal, vinitial and vfinal if the object is fired towards the Earth with a non-zero vinitial.  

- You have completed the Training Mode. Congratulations! -

Mission Mode

Instructions:

· Click on the Mission Mode button when you have completed the Training Mode.

· Read up on the scenario provided, noting any information given that will help you complete the Mission successfully.

· Use the space below to record your working. 

- End -

MedPro Recruit Officer: 
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