
From: --snip--
Sent: Friday, November 26, 2010 8:32 PM
To: John Weisenfeld
Subject:

I have NO idea what to do for these two problems, do you think you would be able to explain 
them Sunday?

A uniform meter stick is placed on and parallel to the x axis, with the 50 cm mark at the origin. It 
is pivoted at the 50 cm mark. A 0.7 N force is applied at the 14 cm mark, and a (-3.4) N force is 
applied at the 12 cm mark. Find the net torque on the rod.

and

A 2.3 kg stone is tied to a 3.2 m long string and swung around a circle at a constant angular 
velocity 5.1 1/s. Find the magnitude of the torque about the origin.

Thanks!
Celeste
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The vector equation for Torque is 
             

NOTE:  you have to pick a point to compute torques about, that's critical otherwise 
   

In the meter stick problem, I'm going to draw a picture like this, but that assumes a bunch 
of stuff in the problem.

So net torque about the origin is (assuming counterclockwise is positive

Net Torques
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3.4*(50-12) - .7*(50-14) = 104.0 Newton-centimeters or 1.04 Newton -meters.

The next one is a trick question, I think.
Is the circle horizontal or vertical?
Is there gravity?

Draw a free-body-diagram of the stone in both situations:

Horizontal circle:

Fgravity

Fstring

The force of the string, provides no net torque about the 
center (because r=0)
The force of gravity provides a net torque:
2.3*9.8*3.2=72.128 kg m2/s2

If there is no gravity then no net torque.
If there is no angular acceleration, i.e. constant velocity, 
then there is no net torque.

Vertical circle:

In a vertical circle the string force is always directed at the 
center and the gravity force is always directed down.

Fstring

Fgravity

1

2

3

4

There is no net torque due to gravity at position 1.
There is maximal negative torque (into paper) due to gravity at 2.
No net torque due to gravity at position 3.
Maximal positive torque (out of paper) at position 4.

I say maximal torque because the moment arm of the force of 
gravity about the center of the circle changes as the rock goes 
around.
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around.

Fgravity

r

 

Torque due to gravity is
        
And sin() is min/max only when angle = 0°,180°, etc. 
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