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Firm Name: ___________________




Period: _____

Chief Engineer_______________




Date: ________

Associate Engineers:
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Background:  You are the members of an engineering firm contacted to help with the design of a new ski lift for Wolf Mountain Resort.  Specifically, your firm will recommend the best route that meets all of the design requirements.  Your firm is in a competitive bidding situation vs. several other firms.  The firm that provides the best recommendation will win the bid (and 5 lab bonus points).

As you work through this lab/simulation, you will find some real world problems.  For example, the requirements may not be perfectly clear.  Some of the requirements may be mutually exclusive (can’t do both at once).  The customer may change the requirements at the last minute.  This is typical information that real customers provide.  Best of luck to your firm.
As an engineering firm you are expected to:

1. Choose a name for your firm.

2. Appoint a chief engineer.

3. Review all of the requirements for the ski lift.

4. Gather data from a model for the lift to help with your recommendation.

1. Prepare a recommendation and presentation to the owner of Wolf Mountain (Mr. Odell), and the Board of Directors of Wolf Mountain (Special guests).

2. All members of your team must be prepared to answer questions regarding your data and your recommendation.

Ski Lift Requirements

The new lift will be a big draw for Wolf Mountain Ski Resort.  We have had a bottleneck getting people up the hill and are losing business to other resorts.  Wolf Mountain management has put together the following requirements for the lift:

1. Least expensive to operate (measure the work required to move skiers up the hill, this corresponds to the energy usage).
2. Least expensive to build (building cost goes up with length as cable and poles are costly).

3. Shortest time to reach the top of the hill (the shortest path will be the shortest time).

4. Meets all safety requirements.

Our surveyors have found three paths up the mountain that Forest Service will approve.  They have different slopes and distances.  They are at 150, 300, and 450 slopes. 
Data Gathering:

In order to make your recommendation, you will need to build a model of the ski lift.  You will use your knowledge of Physics (that is why we are looking at hiring you) to calculate the force and the work required for each of the routes up the mountain.
Equipment:



Newton Force Sensor



Ramps

Stack of items to set height


dynamics cart

.5 kg mass






You will use the dynamics cart with a .5kg mass loaded onto it to simulate the load of skiers.  The ramps will be the path, and the Newton Meter will measure the tension of load on the cable.
Procedure:

1. Read all instructions before proceeding.

2. Design a neat data table that will properly contain the set up information, calculations, and results.  This will be an important part of your report.  See number 12 for the contents of the table.
3. Set your ramp to an ending height of .5 meters.  Never change this elevation.
4. Using the following table to set up your ramp:


	Angle
	Length of Base
	Height


	Hypotenuse
(Length of the ski lift)

	150
	
	.5 m
	

	300
	
	.5 m
	

	450
	
	.5 m
	


5. Begin with the 150 slope.   Set the ramp to achieve the proper slope by leaning it against the cabinets, or using a stack of books.  You may need a large mass (such as a text book) at the bottom to hold it in place.
6. Place dynamics cart on track with it resting at the bottom. Connect your force sensor (the Newton Meter) to the dynamics cart with a string or hook.  Add a .5 kg mass to the cart (this is the skiers on the lift).
7. Ensure your force meter is properly zeroed out before doing measurements.
8. Measure and verify the distance from top to bottom matches your calculations.  Record the distance in your data table.

9. Have a team member SLOWLY pull the cart up the track.  Try to keep the force constant.  Record the required force to pull the cart up the track.  Repeat this step 5 times to get an average force required.
10. Calculate the work required to move the cart the required distance (use the average force).
11. Repeat steps 4-10 for angles of 300 and 450.
12. Complete your data table including angle of slope, force (Newtons), distance (meters) and calculated work (Joules). 

13. Answer all analysis questions on your formal write-up.

14. Prepare a presentation with your data and recommendation.  You may use the Overhead Projector, the White Board, or Power Point.  Let Mr. Odell know what A/V equipment you will need.  Do a quality job on the presentation!

15. One of your group members will be called at random to explain your recommendation to the Wolf Mountain Ski Company.
Questions to the engineering firm:

These help management determine your expertise and whether you are a credible engineering firm.  Thoughtful and correct answers will be taken into account when awarding the winning bid.

1. What are sources of error in this experiment?
Were these significant enough to put your results at risk?




2. What relationship did your team observe between the forces and the distances?




3. What pattern did your team observe with the calculated work?




4. Does the pattern in question #2 make sense? Explain.




5. If a snowmobile were to drive up the three different slopes, which would use the most gas?
Explain your answer.






6. Which slope would your team recommend for the new ski lift and why?




7. If a lot of friction were introduced to the system (say through the rollers and tensioners), how might that change your results and analysis?

8. Ask Mr. Odell for limitations associated with ski lifts.  Does this change your team’s 



recommendation? Why?

Final Recommendation:
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