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TEACHER NOTES 
Static method video 

 
 
 

Dynamic method video 

https://youtu.be/GzPF6RdH9rE
https://youtu.be/OvBoxjnM14Q


Equipment 

Soft carpet 
 section 

G clamp 

Safety specs – to guard 
against the risk of a 
loaded spring 
detaching 

Masses: 100g, 150g 
 … 600g 

Spring 

Load on spring 

Bosses 
and clamps 

Metre rule 

Stopwatch Retort stand 



PART 1:  FIND A SPRING CONSTANT USING A STATIC METHOD 
 
Suspend masses from a spring and measure equilibrium extension x vs weight of load. If the  
spring is Hookean, then load weight equates to the spring constant  k multiplied by extension. 

l

l x

kx

mg

Mass m

19.81Nkgg 

Weight mg and spring tension kx 

must balance in equilibrium. 
 
Therefore a graph of 
weight vs extension should yield 
a straight line graph through 
the origin with gradient k. 



Don’t forget eye protection! 

Record the position of the top (or bottom) 
of the ring. Assume this doesn’t deform under the 
load. i.e. the load causes only the spring to uncoil. 

Get you eye level to match the spring-ring to  
avoid parallax error in the measurement via the 
vertically clamped ruler. 

Use 50g steps between 
100g and 650g 



Take a sample of ‘100g’ 
to see how accurate 
these actually are... 



Weight sample – use to calibrate 
weights (multiply by 0.9815) and 
have a fractional error of about 1% 



Spring constant calculation via static method 

With a (symmetric) 1% error this means: 
-1(21.7 0.2)Nmk  





PART 2: FIND A SPRING CONSTANT VIA A DYNAMIC METHOD 

Pull down weighted spring from equilibrium 
position, and let it oscillate. Amplitude of a few cm! 
 
Start stopwatch from lowest position, and carefully 
time ten oscillations. 
 
Get eye at level with lowest position of oscillating 
mass to minimise timing error for end of ten 
oscillations. 
 
Divide by ten to get the period, and perform 
three repeats for each mass 



2

2

2

2

2
cos

2 2
sin

4 2
cos

4

t
x A

T

t
x A

T T

t
x A

T T

x x
T



 

 



 
  

 

 
   

 

 
   

 

 

Simple Harmonic Motion (SHM) 
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Use standard deviation of periods 



2
m

T
k



Data from period 
measurements 

Model curve, using  k = (23.1 +/- 0.2)Nm-1 

Interestingly, the spring constant (using the same spring) as calculated via the dynamic  
method seems to be a little higher (23.1 Nm-1 compared to 21.7 Nm-1) than k calculated 
via the static method. They are not quite the same, within the (approximately 1%) 
error bounds. Possible permanent strain of spring, increasing k, after the static experiment? 

Timing errors  
seem small, 
so 1% mass 
errors perhaps 
dominate? 


