Museum Security Project

The local museum is looking to hire a new security team as part of their ongoing renovations.  They wish to use a primary intruder detection system which uses a beam of infrared light that protects all of their exhibits and if the beam is broken an alarm goes off.  Since the light is very expensive they are hoping to use a series of plane mirrors to reflect the beam so that it minimizes cost.  You can move the exhibits wherever you want, keeping in mind they need to be spaced out and it has to be visually pleasing.  The room has 2 entrances and otherwise is about 85 x 110 feet (rectangular).  Since it is in renovations anyways, support columns or walls can be added wherever needed.  

There are 7 main exhibits that each house priceless gems, and one that houses the rare Pink Panther Diamond.  The Pink Panther Diamond needs to be protected by a system which uses plane mirrors and ONE light source that reflects around the museum to surround but not touch the diamond or the other exhibits. There is also a secondary system which uses a concave mirror and several light sources, that has the diamond as the focal point.  

Your security design team of engineers needs to prepare a submission to the company for what you think will be a great system.  The museum will look at each submission carefully and decide which firm to go with.  You may have no more than 3 engineers working on the project to keep costs down.

Your submission is to be on a piece of white paper (scaled down from the actual room size – what are the chances that works??).  Your angles of the beams, light sources, detectors, and placement of all the exhibits will be assessed for functionality and degree of security.  You may want to consult another firm before submitting in case a breach of the system is possible. 

You have 75 minutes to play around with some lights, rulers, protractors and mirrors to help you plan your submission.  May the best firm win!!

Things to be considered:

Show the focal point – angles and distances need to be considered…

Be on task for the period – the museum will not hire slackers…

A precise neat drawing, labeled, showing the normal at each reflection and rulers used.

Be careful with the equipment as you experiment…

Due date____Tuesday May 28____________________________

One submission needs to be handed in per group and must include the following:
Format
Drawn to scale 









__________

Ratio of the scale included in the bottom right of the page  



__________

Diagram done in pencil or online






__________

Title at the top of the page underlined






__________

Done on letter sized paper (hard copy or digital)




__________

Content
All rays drawn with a ruler







__________

All rays end with an arrow







__________

All mirrors have a normal (dotted line)






__________

Angle of incidence and reflection on each mirror




__________

Angles labeled as i= and r=







__________

Pink panther Diamond located at the focal point of the concave mirror


__________

Only one source of light for plane mirrors





__________

Two other sources of light for Pink Panther Diamond




__________

Light source, art, pillars and entrances labeled





__________

Museum set up in a way that will allow efficient flow of people



__________

Infrared done in colour to make it stand out on you page



__________

Accurate ray diagrams (angle i= angle r)





__________

Make it better
Only one light source for the whole museum





__________

Art pieces given detail (not just blocks on the page)




__________

All pieces of art have rays around them individually




__________

