TIME TO CLIMB 
Angular & Linear Velocity
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In this activity you and your teammate will control a stepper motor to raise a “Lego Man” from the table top up to a pulley wheel. The program TCLIMB allows a user to input the time T the motor will run. The smaller T is the faster the motor will have to run to complete the climb. To make this automatic, you will need to construct a function that will calculate the angular velocity U (rad/sec) of the motor so that Lego man can make the climb in the inputted time T. 
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Run the TI-83 program TCLIMB.  The menu of this program will give you the following choices:

1) CLIMB TIME    Selecting this, you will be prompted for the time you want Lego Man to make the climb. The calculator will then automatically calculate the speed (angular velocity) the motor should turn   NOTE: This option needs a function from you to calculate the motor speed.
2) SETUP FOR AUTO   This is where you will enter your function. When prompted, type in your function.
3) EXIT    (Exit the program.) 
NOTE:
The motor is capable of speeds up to 200 degrees/second.
TIME TO CLIMB
REPORT FORM
NAME(S)  ____________________________________________________________________
1)
What is the function you used to control the time it takes for the climb?




Function:
________________________________________

2)
Show your work in deriving this function.
3)
When you have tested your function, ask your instructor to verify that it works.

Instructor: 
__________



4)      What is the output variable for your function?  What is the range?
What is the input variable?  What is the domain? 
5)
Graph your function on a sheet of graph paper (by hand). Label and calibrate both horizontal and vertical axes appropriately. 

6)
How are the variables related? 

7)
Although the angular velocity of the motor is measured in radians/second, how would you modify your function so that its output is in degrees/second? 
Function:
________________________________________

8) A catalog lists the characteristics of several manually operated winches. One of the features listed is the gear ratio. The worm gear shown below is advertised to have a gear ratio of 41:1. That is, 41 turns of the hand crank are needed to produce one turn of the large gear. The drum attached to the large gear has a diameter of 5 inches and is used to reel in a length of cable. 
a) How many times would the hand crank have to be turned to reel in 7 feet of cable? 
b)
Suppose you are able to turn the hand crank at a rate of 35 turns/min. About how many minutes would it take you to wind 12 feet of cable?

Lego Man prepares for the climb.
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