Motors Worksheet:

1. One of the tasks that the robot can do during this competition is lift a 6 ft arm with a weight of 14lbs at the end of it. You have created a strategy and determined that in order to be a competitive robot, your robot must be able to lift this arm 90 degrees within 4 seconds. How much power (in watts) must your motor have in order to be able to complete this task?

The following conversions are provided for your convenience:


1 Watt = 1 Newton –meter/second


1 ft-lbs = 1.356 Newton-meters


90 degrees = 1.57 radians

2. You have 7 Watt motor and your task is to lift a 1.5 ft arm with a weight of 4 lbs at the end. The arm must be able to spin 360 degrees (6.28 radians) in 2.4 seconds. Does your motor have power to complete the task? If not, what if you add a second motor?

3. Given the following specs, find the max power of the motor.  For your reference, these are the motor specs for a VEX motor!

(stall = 6.5 in-lbs

(free = 100 rotations/minute

1 inch-lb = 0.113 Newton-meters

1 rotation/minute = 6.283 radians/minute

1 Watt = 1 Newton – meter/second    ( Take notice at the time unit!

180 degrees = 3.14 radians

a. Assuming that torque at peak efficiency is 1/5th of stall torque. How long will it take you to turn a 5 Newton weight at the end of a 0.5 meter arm for 180 degrees?

