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Tasks - Rotating boom 

Construction task
 
Construct the rotating boom model according to the building instructions. 

For the experimental set-up, the magnetic sensor of the smartphone must overlap with the magnetic building brick. You will find the position of the magnetic sensor by moving a magnet past the x-axis and the y-axis of the smartphone once each. You will find instructions (in English) in the further information [1] at the end of the sheet. However, the sensor is usually on one of the two sides of the smartphone. Then start the experiment “ft-Rotating boom”. 
[image: ]

Figure 1 Rotating boom without resistance plates and magnetic building block on the boom

Note: For the experiment to be successful, the position of the smartphone is very important. The magnet should “skim” directly over its sensor. Sometimes several recordings are necessary to achieve meaningful results. It can be helpful to replace the magnetic building block by another building block so that the magnetic building block is mounted to the U-girder like in Figure 1 and the smartphone can be placed on the base plate. If the sensor saturates (can be seen in the “Raw data” tab of the experiment, then the amplitude is very high and only a straight line can be seen or only zero is indicated), the distance to the magnet should be increased. If the raw data show leaps despite repeated execution of the experiment, you can define in the settings of the phyphox app that only the raw data of the magnetic sensor are read out and no calibration is carried out. 

In addition, you should take care when winding the coil that only one layer of thread is on the coil. You don’t need the rest of the thread. 
 
Experimental tasks 

Note: Before every measurement, please delete the old data by tapping the waste bin icon on the top right and then start the experiment again. The two graphs show the time taken for the rotating boom to rotate and its so-called angular velocity ω. At an angular velocity of about 3.14 rad/s, the rotating boom rotates completely around its own axis once in two seconds. 
 
Task 1:  

In this experiment, you can change the size of the resistance plates (you can use none, one or two on both sides) and change the weight of the “drive”. Word your assumptions (hypotheses) and then test them using the model. 


1. The __________ the resistance plates, the _______________ the maximum angular velocity. 

2. The __________ the weight, the ________________ the maximum angular velocity. 
 

Task 2: 

The equation for air friction is: 
[image: ] 
Here, A is the surface area of the body, cw the resistance coefficient which describes the air resistance of different bodies, rair the density of air and v the velocity of the body. 

How does the speed change when the surface area of the body is changed and the tensile strength is left the same? Note your assumption. 

___________________________________________________________________ 
___________________________________________________________________ 
 



Task 3:  

Now start the experiment in the phyphox app and measure the maximum angular velocity at different plate sizes and weights. 

	Weight 
	Max. angular vel. 
	 
	Number of resistance plates 
	Max. angular vel. 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 


 
Do your assumptions match the measured values? 

___________________________________________________________________ 
___________________________________________________________________ 
___________________________________________________________________ 
___________________________________________________________________ 
 
 


Annex 

Rotating boom 

Supplementary material 

Different weights are required for the drive of the rotating boom. Weights from 20g to 200g are recommended. 

The experiment can be extended to examine the moment of inertia: If weights are attached to the booms, it takes significantly longer for the maximum velocity to be reached. 

In addition, the position of the resistance plates can be changed: If they are fixed further towards the inside, they turn more slowly and the air resistance is lower. 
 
Further information 
[1]	https://phyphox.org/p/locate-magnetometer 
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