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 We set up our experiment based on the principle of conservation of energy. By using this, we 
tested the relationship between displacement in the elastic cord, and gravitational potential energy. We 
measured three different lengths in the elastic cord using a meter stick and tied a knot at the end of the 
cord, and at our chosen length. One knot was attached to the top of the apparatus, the other was used 
to hold 5 different masses. After the masses were attached, we dropped them from the top of the 
apparatus where the other knot was tied. We measured total displacement from top to bottom using a 
slow-motion camera and a meter stick. We filmed where the mass reached its lowest point and 
recorded the height. We found potential energy by multiplying the chosen mass, the gravity constant, 
and the height off the ground. After testing the relationship between potential energy and 
displacement, we found that the relationship between them in linear. For the cord with length .277m its 
slope was .244+.005. For the cord with length .344m, its slope was .308+.012. For the cord with length 
.403m the slope was .329+.007. These slopes show how Potential energy is related to displacement. 
Since we expected to see a linear fit on these graphs, we can see that our results are acceptable. 

 The most important thing we found from this experiment would be the fact that there is a linear 
relationship between displacement and potential energy at a given cord length, and the slopes of the 
graph. Using the slopes of the graph we could predict what the displacement would be if we changed 
the potential energy by using a different height or a different mass. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure #1: Setup Diagram, hanging masses from different cord lengths. 



A: point a. shows the hanger, and three different masses that could be hung from each of the 
cords. B: point b. shows the different cord lengths tied to an apparatus. Each cord has a knot 
tied in it so that a mass can be hung from it. C: Point c. shows the lab table which the apparatus 
was attached to. Relevant variables: l represents the length of the original cord. X represents 
the displacement in each cord after a mass is attached. H represents the height off the ground 
at the start. 

 

Figure #2: Displacement of cord after 
mass was attached. Cord length was 
measured to be .275m. from this length 
we attached 5 different masses and 
measured the displacement. The 
uncertainties in length and displacement 
of +.002 come from the human error in 
measurement. Potential energy was 

found by multiplying total height, by the gravity constant 9.8, by the mass. The uncertainty of 
+.005 comes from the human error of measurement. 

 

Figure #3: Displacement of cord 
after mass was attached. Cord length 
was measured to be .334m. from this 
length we attached 5 different masses 
and measured the displacement. The 
uncertainties in length and displacement 
of +.002 come from the human error in 
measurement. Potential energy was 

found by multiplying total height, by the gravity constant 9.8, by the mass. The uncertainty of 
+.005 comes from the human error of measurement. 
 
 

Figure #4: Displacement of cord after 
mass was attached. Cord length was 
measured to be .403m. from this length 
we attached 5 different masses and 
measured the displacement. The 
uncertainties in length and displacement 
of +.002 come from the human error in 
measurement. Potential energy was 

Length  
L(m) 
(+.002) 

Mass 
M(kg) 
 

Displacement 
X(m) 
(+.002) 

Potential energy 
Pe(j) 
(+.005) 

 0.275 0.10 0.738 2.357 
0.275 0.12 0.843 2.828 
0.275 0.14 0.968 3.229 
0.275 0.16 1.073 3.771 
0.275 0.17 1.142 4.006 

Length  
L(m) 
(+.002) 

Mass 
M(kg) 
 

Displacement 
X(m) 
(+.002) 

Potential energy 
Pe(j) 
(+.005) 

0.344 0.1 0.911 2.357 
0.344 0.12 1.09 2.828 
0.344 0.14 1.23 3.229 
0.344 0.16 1.358 3.771 
0.344 0.17 1.429 4.006 

Length  
L(m) 
(+.002) 

Mass 
M(kg) 
 

Displacement 
X(m) 
(+.002) 

Potential energy 
Pe(j) 
(+.005) 

0.403 0.1 1.047 2.357 
0.403 0.12 1.193 2.828 
0.403 0.14 1.352 3.229 
0.403 0.16 1.508 3.771 
0.403 0.17 1.589 4.006 



found by multiplying total height, by the gravity constant 9.8, by the mass. The uncertainty of 
+.005 comes from the human error of measurement. 

 

Figure #5: Graph of 
Displacement Vs. 
Potential energy. 
The data fit with a 
straight line yields a 
linear equation. The 
blue line, 
represents the 
string with length 
.275m. The grey 
line represents 
length .344m. and 
the orange line 
represents length 

.403m. The slopes, .244, .308, and .329 show the relationship between displacement and 
potential energy. The uncertainties in the slope, which are +.005, for blue, +.012, for grey, and 
+.007, for orange, and the uncertainty of the y intercepts, which are +.016, +.039, +.024 
respectively, were obtained from Excel regression analysis. 

  

 The slopes of our graphs were the experimental values of interest. These slopes 
were.244+.005, for the cord with length .275m. For the cord with length .344m, its slope was 
.308+.012. For the cord with length .403m the slope was .329+.007. These numbers were 
obtained by plotting the relationship between displacement in the cord, and potential energy. 

 

 

 

 

 

 

On my Honor, Andrew Frailer 

m = 0.244j + 0.159

m = 0.329j + 0.266

m = 0.308j + 0.201
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