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Automatisch generierte Beschreibung]Solution sheet model 7 - First-class lever

Topic task
1. Lever in equilibrium
When a weight is moved towards the fulcrum, the lever rises on this side.

2. If the weight is doubled, the lever is in equilibrium as soon as the lever (distance S) on this side is exactly half the distance on the other side.
3.	The distance of the weight must be in inverse proportion to the weight: double the weight - half the lever arm, three times the weight - 1/3 lever arm
The reason for this is the moment resulting from the weights. The moment results from the product of the lever arm to the fulcrum point and the magnitude of force.
4.	
M1 = F1*s1
M2= F2*s2

If the magnitude of F1 and F2 is the same, the distances s1 and s2 to the fulcrum also have to be the same. If we consider anti-clockwise rotation to be positive, the resulting moment M1 from F1 in our system is also positive, the force F2 acts against the positive direction of rotation and is therefore negative. The sum of the two moments is 0, the lever is in equilibrium.

0 = M1+M2 = F1*s1 - F2*s2


Experimental tasks
1. The spring equilibrium takes over the function of the counterweight: since the weight on the left-hand side has been removed, the lever arm is no longer in equilibrium. This is compensated by the spring balance, keeping the lever in equilibrium. 

2. Since the resistance of the spring increases in proportion to the deflection, it exerts exactly the counterforce on the lever that is needed to keep it in equilibrium. Depending on the attachment point, it generates a moment that is equal in magnitude to the counterweights but acting in the opposite direction. 

3. If the distance of the scale is the same as that of the weight, the scale indicates exactly the magnitude that corresponds to the weight force of the counterweight. 

If the force is measured close to the fulcrum, it is higher - the spring travel is longer and can be read in more detail. However, the scale of the spring balance may not be sufficient in this case. If the measurement is taken at the very end, the spring hardly moves and reading errors may occur. The most accurate way to measure is to use the entire spring scale and calculate the weight for the opposite side using the lever. The disadvantage is that it is more complicated but more accurate.
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