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Lecture Outline/Learning Goals

� Worked problem of curvilinear motion using polar components

� 12.9  Absolute Dependent Motion: Analysis of Two Particles

� Worked example(s) of absolute dependent motion (pulley and 

block systems)



























Absolute Dependent Motion:  Analysis of Two Particles

� Consider situation where motion of one particle is dependent on motion of 

another

� Main application we will consider is a 

general system of pulleys and blocks: 

a very simple one is shown in the 

figure

� Two position coordinates s
A

and s
B

are related by

� Now, l
CD

= the length of rope from C to D and l
T

= the total length of rope 

are constant lengths. Thus, differentiating the above with respect to time, 

we have
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� The text outlines a general procedure for analyzing pulley-and-block 

systems, but we will adopt an even more systematic approach which is 

particularly useful when the systems get complicated.  That said, there are 

many ways to solve this type of problem and if you find or invent one that 

suits you better, by all means use it.

� The method is based on the use of two types of equations:

± Rope equations: so called because they are based on the fact that the 

total length of any cord in a pulley system is a constant 

± Path equations: so called since they generally relate the displacement of 

one or more blocks to a sequence (path) of one or more segments of 

rope

� For both types of equations, we make use of the fact that certain segments 

of rope are of constant length (such as the segments that are wrapped 

around a pulley wheel)



Example

1. Label the non-constant length 

segments of the rope, l1, l2, l3

2. Write down the rope equation

3. Write down the path equations 

(when summed these should contain 

all of the li¶V)
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Determine the relationship between 

v
A

and v
B

.
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4. Sum the path equations

5. Use the rope equation to eliminate the li¶V

6. Differentiate with respect to time to get the 

relationship between the velocities
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