This end fixed to overhead beam
Combination Machine Problem

Overhead beam



Lever 2
Pulley 3
Pulley 2
Pulley system 1
Lever 1
Pull here
Fixed
Moveable
Block
Axle
Wheel
Inclined plane



10 questions (100 points):
1. In order to lift the block 5 ft off the ground using the ramp,  
(show calculations)
a. How far in ft. does the cable at #1 need to travel? (4, 5, 10, 15) 


b. How far in ft. does the cable at #2 need to travel? (4, 5, 10, 15) 


c. How far in ft. does cable #3 need to travel? (1, 2, 2.5, 5)

2. Continue with question #1:
a. How far in ft. does cable #4 need to travel? (2, 4, 5, 7.5) 


b. How far in ft. does cable #5 need to travel? (4, 5, 7.5, 10) 


c. How far in ft. does cable #6 need to travel? (10, 20, 25, 50) 


d. How far in ft. does cable #7 need to travel? (20, 50, 100, 125) 


3. What is the ideal mechanical advantage (IMA) of each of the following? Ch. 3 has the formulas if you forgot.   
(show calculations)
a. The inclined plane (1:1, 2:1, 1:2, 2:3)


b. Lever 2 (1:5, 1:4, 4:1, 5:4) 


c. Pulley 2 (1:1, 1:2, 2:1, 3:4) 

4. Continue with question #3:
a. Lever 1 (1:1, 1:2, 2:1, 3:1)


b. Wheel and axle system (2:1, 4:1, 5:1, 1:5) 


c. Pulley system 1 (1:1, 1:2, 2:1, 3:1) 


5. What is the overall IMA of the entire sequence? Show calculation for credit. (10:1, 20:1, 40:1, 100:1) 



6. If the block weighs 100 lbs, with how much force in lbs. must you pull on cable #7 to get it to move up the ramp? Assume no friction. (hint: You don’t need to use trig to solve this. Just compute the IMA for the inclined plane using Ch. 3, and then use IMA = L/Ei. The answer is not 100 lbs!) (5, 10, 20, 50) 



7. If the block weighs 100 lbs, how much actual “work” in lb-ft. is done raising the block 5 ft. off the ground by using this contraption? Review “work” in Ch. 3. Hint: you don’t need to use any trig to solve this. (100, 200, 500, 1000)



8. If the amount of work in #5 is done in 10 seconds, how much power in Watts is required? Review power and Watts in Ch. 3. (21, 33, 68, 95) 



9. Design question: What change(s) could you make to the overall system to cut the IMA in half? In other words, what machine could you change to accomplish this, and how would you change it? There are many possible answers, so be specific! (note: the answer is not, “reduce friction”) 


10. Design question: 
a. Up until now, we haven’t considered “efficiency”. What do you think would be the “least efficient” machine in the entire sequence? Think about how that particular machine would operate, and how much friction is probably generated, and how. 


b. How could you make it more efficient? Don’t just say, “lubricate it more”. I’m looking for creative solutions! 

image3.emf

image48.emf

image49.emf

image50.emf

image51.emf

image52.emf

image53.emf

image54.emf

image55.emf

image56.emf

image57.emf

image4.emf

image58.emf

image59.emf

image60.emf

image61.emf

image62.emf

image63.emf

image64.emf

image65.emf

image66.emf

image67.emf

image5.emf

image68.emf

image69.emf

image70.emf

image71.emf

image72.emf

image73.emf

image74.emf

image75.emf

image76.emf

image77.emf

image6.emf

image78.emf

image79.emf

image80.emf

image81.emf

image82.emf

image83.emf

image84.emf

image85.emf

image86.emf

image87.emf

image7.emf

image88.emf

image89.emf

image90.emf

image91.emf

image92.emf

image93.emf

image94.emf

image95.emf

image96.emf

image97.emf

image8.emf

image98.emf

image99.emf

image100.emf

image101.emf

image102.emf

image103.emf

image104.emf

image105.emf

image106.emf

image107.emf

image9.emf

image108.emf

image109.emf

image110.emf

image111.emf

image112.emf

image113.emf

image114.emf

image115.emf

image116.emf

image117.emf

image10.emf

image118.emf

image119.emf

image120.emf

image121.emf

image122.emf

image123.emf

image124.emf

image125.emf

image126.emf

image127.emf

image11.emf

image128.emf

image129.emf

image130.emf

image131.emf

image132.emf

image133.emf

image134.emf

image135.emf

image136.emf

image137.emf

image12.emf

image138.emf

image139.emf

image140.emf

image141.emf

image142.emf

image143.emf

image144.emf

image145.emf

image146.emf

image147.emf

image13.emf

image148.emf

image149.emf

image150.emf

image151.emf

image152.emf

image153.emf

image154.emf

image155.emf

image156.emf

image14.emf

image157.emf

image158.emf

image159.emf

image160.emf

image161.emf

image162.emf

image163.emf

image164.emf

image165.emf

image166.emf

image15.emf

image167.emf

image168.emf

image169.emf

image170.emf

image171.emf

image172.emf

image173.emf

image174.emf

image175.emf

image16.emf

image176.emf

image177.emf

image178.emf

image179.emf

image180.emf

image181.emf

image182.emf

image183.emf

image184.emf

image185.emf

image17.emf

image186.emf

image187.emf

image188.emf

image189.emf

image190.emf

image191.emf

image192.emf

image193.emf

image194.emf

image18.emf

image195.emf

image196.emf

image197.emf

image198.emf

image199.emf

image200.emf

image201.emf

image202.emf

image19.emf

image20.emf

image21.emf

image22.emf

image23.emf

image24.emf

image25.emf

image26.emf

image27.emf

image1.emf

image28.emf

image29.emf

image30.emf

image31.emf

image32.emf

image33.emf

image34.emf

image35.emf

image36.emf

image37.emf

image2.emf

image38.emf

image39.emf

image40.emf

image41.emf

image42.emf

image43.emf

image44.emf

image45.emf

image46.emf

image47.emf

