
Pulleys:  AMA & Efficiency
AMA means “actual mechanical advantage” and describes how much the pulley system magnifies the effort force. This is, unlike IMA, not determined by number of supporting strings.  Instead, AMA is determined by comparing the effort and resistance forces. 

In other words, AMA describes the relationship between E and R.  Usually in pulleys the E is smaller than the R, so the relationship can be described mathematically as AMA = R/E.
A.  Answer the following questions; show calculations when required.
1) This pulley is a compound pulley.
2) [image: image1.png]


This pulley system has  2  supporting ropes.
3) IMA is equal to number of supporting ropes.  In this diagram, there are  2  supporting ropes; therefore the IMA is  2 .
4) AMA = R/E 
· = 300g/160g 
· = 1.9 [note there are not units]
5) If the mass moves up 1 m then the effort must pull 2 m of rope (or string).
6)  The “work in” in this pulley system is: 
· 
win = fd = (160g)(2m) = 320 Nm
7)  The “work out” in this pulley system is: 
· 
wout = fd = (300g)(1m) = 300 Nm
8)  The efficiency in this pulley system is: 
· 
Efficiency = wout/win  
· 
= fd/fd 
· 
= (160g)(2m) 
· 
= 320 Nm
· 
= 320 J
B. In the following examples, determine IMA and AMA.
1) This pulley is a ___________________.
2) This pulley system has      supporting ropes.
3) IMA is      .
4) AMA = 
· = 
· = 
5) If the mass moves up 1 m then the effort must pull      of rope (or string).
6)  The “work in” in this pulley system is: 
· 
win =
7)  The “work out” in this pulley system is: 
· 
wout =
8)  The efficiency in this pulley system is: 
· 
efficiency = 
· 
= 
· 
= 
· 
=
C. In the following examples, determine IMA and AMA.
1) This pulley is a ___________________.
2) This pulley system has      supporting ropes.
3) IMA is      .
4) AMA = 
· = 
· = 
5) If the mass moves up 1 m then the effort must pull      of rope (or string).
6)  The “work in” in this pulley system is: 
· 
win =
7)  The “work out” in this pulley system is: 
· 
wout =
8)  The efficiency in this pulley system is: 
· 
efficiency = 
· 
= 
· 
= 
· 
=
D. In the following examples, determine IMA and AMA.
1) This pulley is a ___________________.
2) This pulley system has      supporting ropes.
3) IMA is      .
4) AMA = 
· = 
· = 
5) If the mass moves up 1 m then the effort must pull      of rope (or string).
6)  The “work in” in this pulley system is: 
· 
win =
7)  The “work out” in this pulley system is: 
· 
wout =
8)  The efficiency in this pulley system is: 
· 
efficiency = 
· 
= 
· 
= 
· 
=
No. _______


Block:  E
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