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Abstract: The link between trigonometry and forces can be a conceptually difficult one for 

some A level students. This article describes a simple practical investigation that students can 

carry out using three force meters to find the horizontal and vertical components of forces.  

 

Some aspects of the A level mechanics syllabus can become quite theoretical for students and while 

most are happy to blindly accept that horizontal and vertical components of a force are linked to the 

resultant force trigonometrically, a practical demonstration can provide a deeper understanding.  

There are many practical labs that involve attaching newton meters to string and pulleys to investigate 

forces in equilibrium and resolving forces; however, these are mostly at a university level and rely on 

the assumption of a trigonometric relationship 
[1]

. Similar practicals are also suggested to demonstrate 

how to resolve forces using scale drawings 
[2]

.  This practical is at a more simple level to those found 

at university and allows the student to discover the relationship for themselves.  

 

Figure 1. The experimental set up. 

This demonstration involves linking three force meters together, keeping two at right angles to each 

other to measure the horizontal and vertical components of the third.  One student holds these two 

force meters in place while a second varies the angle of the third, maintaining a constant force of 10N. 
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If they record the horizontal and vertical components and plot a graph of force against angle, they 

should recognise a clear sine or cosine relationship. The data can also be used to investigate the 

Pythagorian relationship between the resultant force and the components.  

 

Figure 2. Example experimental data showing sinusoidal shape of the graphs. 

These three force meters are all linked in the centre and so act as forces at a point. Because the 

horizontal and vertical components of forces are independent, the force of the horizontal force meter 

will balance the horizontal component of the 10N force and the vertical newton meter the vertical 

component. Thus the magnitude of the force measured on force meters will be the magnitudes of the 

horizontal and vertical components.  

 

Figure 3. An example worksheet that can be used to carry out the practical. 

I’ve always managed to get good relationships from the data but a potential problem is the springs in 

the force meters sticking. This can be avoided by releasing the slack on the force meters so they return 

to zero, moving the force meter to the new angle and then slowly increasing the force on it up to 10N. 
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