One Body and Two Body Notes

ONE BODY PROBLEMS

In this type of problem, you are dealing only with the forces on one object.  This is generally a simpler type of problem, though they can be complex as well.  This type of problem is similar to the elevator scenarios.  This type will often deal with inclined planes and forces at angles.

TWO BODY PROBLEMS

TWO DIRECTION PROBLEMS
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If object A is traveling horizontal and object B is traveling vertical, there is a general equation that can be derived.

Object B:

Fnet = mBa = mBg - FT
Object A:

Fnet = mAa = FT
So…

mBa = mBg - mAa

mAa + mBa = mBg

a(mA + mB) = mBg

a = mBg/(mA + mB)

ATWOOD MACHINE PROBLEMS

The Atwood machine (or Atwood's machine) was invented in 1784 by Rev. George Atwood as a laboratory experiment to verify the mechanical laws of uniformly accelerated motion.
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The ideal Atwood Machine consists of two objects of mass m1 and m2, connected by an inelastic massless string over an ideal massless pulley.

When m1 = m2, the machine is in neutral equilibrium regardless of the position of the weights.

When m1 > m2, both masses experience uniform acceleration.

We are able to derive an equation for the acceleration by using force analysis. If we consider a massless, inelastic string and an ideal massless pulley the only forces we have to consider are: tension force (FT), and the weight of the two masses (mg). To find we need to consider the forces affecting each individual mass.

Forces affecting m1 : FT − m1g
Forces affecting m2 : m2g − FT

Using Newton's second law we can derive an equation for the system's acceleration, where m = (m1 + m2).

Fnet = (FT − m1g) + (m2g − FT) = (m1 + m2)a

g( m1 - m2) = (m1 + m2)a

a = g[(m1 - m2)/( m1 + m2)]
