The frictional wrap – HL only
When you have watched a western (cowboy film) have you noticed that a cowboy would often park his trusty steed by throwing a few wraps of leather strap over a horizontal bar.  He never tied a knot, so how did this hold his horse in place?
Method

Set up the apparatus as shown above.  The wooden bar should have a diameter of around 2-3 cm.  Clamp the wooden bar horizontally as high up as possible.  Make the length of the string as long as possible with the 10g mass close to the floor but not touching it and lay the string over the bar so that there is only ½ a turn. Slowly add weights to the other side of the string until it starts moving, then slowly remove those weights until the weights are moving at a constant velocity – this will be a very slow velocity.
Repeat this for 1 ½  turns, 2 ½ turns, 3 ½ turns and if possible 4 ½ turns.

Note that when there is 0 turns M = 10g as there is no friction.

Make a suitable table, don’t forget errors.

Data processing
Theory suggests that

 T1 = T0eμθ  where T1 and T0 are the tensions in the string as shown, θ is the number of turns and μ is the coefficient of kinetic friction per turn.
Draw suitable graphs to prove or disprove this equation.  If the equation holds find a value for μ with error.

Make a conclusion and give an evaluation.

You will be marked on DC, DPP and CE
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