Chapter 12 (p.377) #22
22. Here is a tricky little problem which serves as an introduction to the famous “stacking blocks” physics/mathematics problem. With n = 1 (# of blocks), how far can we move the outer end out over the edge of the table? Easy, we move the center of mass (c.m.) right to the edge. (Note the normal force is right at the edge.) With  n = 2 blocks, we have two constraints. Let dB be the distance the bottom block’s center is moved left of the table’s edge and let dT be the distance the top block(s) are moved to the right of the table’s edge. (When there is more than one top block, we’re moving the c.m. of the total ‘top blocks’.

Let ‘x’ stand for the distance that the right end of the topmost block extends from the edge of the table.
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  The drawing’s a bit off, but gives the idea of our problem.

There are 2 conditions to fulfill. (1) Rotational Equilibrium – Think of the table edge as the fulcrum of a teeter-totter. For the torques to balance out, we need dB = dA and 

(2) We can’t let the c.m. of the top block extend over the bottom block’s right edge, therefore, we also have:  dB + dT = 
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. Solving these two equations we get dT= dB = 
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x or x2 = dT + 
[image: image4.wmf]2

L

 = 
[image: image5.wmf]3

4

L


The famous physics demonstration asks how far can we extend out over the edge of a table?

How many blocks can we stack? Here’s a website so you can try it yourself!

http://physics.smsu.edu/faculty/broerman/ntnujava/block/block.html
The photo below shows 4 stacked blocks. What is the mathematical formula for the distance, x, out from the table & how do we stack the blocks? dB gets proportionally bigger. 
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The formula that gives the distance from the table is: 
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How do we set the blocks? Use these formulae for n
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This is called a harmonic series. As n gets larger, this sum increases without bound! If we could stack the blocks high enough, we could extend them out forever! (Well, that’s assuming the gravitational field of the earth is constant and the earth is flat!) 
n (blocks)�
dB vs dT�
Condition (2)�
x (over the edge)�
�
2�
dB = dT�
dT + dB = � EMBED Equation.DSMT4  ����
� EMBED Equation.DSMT4  ����
�
3�
dB = 2dT�
dT + dB = � EMBED Equation.DSMT4  ����
� EMBED Equation.DSMT4  ����
�
4�
dB = 3dT�
dT + dB = � EMBED Equation.DSMT4  ����
� EMBED Equation.DSMT4  ����
�
�
�
�
�
�
n�
dB = (n-1)dT�
dT + dB = � EMBED Equation.DSMT4  ����
� EMBED Equation.DSMT4  ����
�









[image: image15.wmf]11

12

L

[image: image16.wmf]2

L

[image: image17.wmf]25

24

L

[image: image18.wmf]2

L

[image: image19.wmf](

)

1111

2234

1...

L

n

+++++

_1169750143.unknown

_1169751817.unknown

_1169751904.unknown

_1169751866.unknown

_1169750329.unknown

_1169748451.unknown

_1169749695.unknown

_1169749853.unknown

_1169750006.unknown

_1169749659.unknown

_1169748534.unknown

_1169749255.unknown

_1169748398.unknown

