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Egg-citing Bungee Jump: Determining the Relationship Between the Change in Cord Length and 

Initial Cord Length and Change in Cord Length and Weight 

 

Experiment Summary: The goal of this experiment was to explore whether the cord could be 

treated as an ideal string by determining the effects of initial cord length and weight on the 

change in cord length. First, the effect of initial cord length was explored by performing three 

trials each using six different initial cord lengths and a constant mass of 0.0600 kg. Secondly, the 

effect of the weight of the object applied to stretch the cord was explored by performing three 

trials each using eight different mass values and a constant initial cord length of 0.7960 m. The 

weight of the object applied to stretch the cord was calculated by multiplying the mass by 

gravity. For both parts of the experiment, the initial and final cord lengths were measured from 

the top of the stand to the bottom knot. The change in cord length was calculated by subtracting 

the initial cord length from the final cord length. Initial cord length and change in cord length are 

directly linearly related. The change in cord length increases as the weight of the object applied 

to stretch the cord increases, but the relationship is not linear. Therefore, the cord cannot be 

treated as an ideal spring, and the equation F=-k∆x does not apply. In the future, the loops 

created by the knots in the cord should be smaller so that the region of double cord is as small as 

possible. 

Figure 1: Experimental Setup: A knot was tied in the middle of the cord, and the loop created 

was used to attach the cord to a stand. Excess cord was draped over the stand. At the bottom of 

the dangling cord, a knot was tied to form a small loop. The initial length of the cord (xi) was 

measured from the top of the stand to the bottom knot using a measuring tape. A mass holder and 

appropriate mass were then hooked onto the bottom loop, causing the cord to stretch. The final 

length of the cord (xf) was measured from the top of the stand to the bottom knot using a 

measuring tape. The change in cord length (∆x) was then calculated.  
 



 

Figure 2: Change in Cord Length vs. Initial Cord Length Data: Three trials each were 

performed using six different top knot locations to vary the initial length of the cord (xi). The 

force of the weight of the object attached to stretch the cord was held constant because a mass of 

0.0600 kg (10-g mass holder and a 50-kg mass) was used in all trials. The change in the cord 

length (∆x) was calculated using the formula ∆x=xf-xi.  

Trial 

xi (m) 

±(0.0001 m) 

xf (m) 

±(0.0001 m) 

∆x (m) 

±(0.0001 m) 

1A 1.3539 1.7010 0.3471 

1B 1.3623 1.7065 0.3442 

1C 1.3586 1.7015 0.3429 

2A 1.0118 1.2663 0.2545 

2B 1.0178 1.2655 0.2477 

2C 1.0163 1.2683 0.2520 

3A 0.8432 1.0549 0.2117 

3B 0.8445 1.0531 0.2086 

3C 0.8450 1.0536 0.2086 

4A 0.7190 0.8968 0.1778 

4B 0.7220 0.8985 0.1765 

4C 0.7225 0.8978 0.1753 

5A 0.5342 0.6685 0.1343 

5B 0.5370 0.6670 0.1300 



5C 0.5365 0.6665 0.1300 

6A 0.3802 0.4780 0.0978 

6B 0.3819 0.4778 0.0959 

6C 0.3832 0.4782 0.0950 

 

Figure 3: Change in Cord Length vs. Force of Weight: Three trials each were performed 

using eight different masses. The initial cord length (xi) was held constant at 0.7960 m. The 

change in the cord length (∆x) was calculated using the formula ∆x=xf-xi. The force of the 

weight of the mass attached to stretch the cord was calculated using the equation Fweight=mg.  

Trial 

Mass (kg) 

±(0.0001 kg) 

xf (m) 

±(0.0001 m) 

∆x (m) 

±(0.0001 m) 

Fweight (N) 

±(0.01 N) 

1A 0.0100 0.8200 0.0240 0.10 

1B 0.0100 0.8215 0.0255 0.10 

1C 0.0100 0.8210 0.0250 0.10 

2A 0.0200 0.8518 0.0558 0.20 

2B 0.0200 0.8505 0.0545 0.20 

2C 0.0200 0.8495 0.0535 0.20 

3A 0.0300 0.8820 0.0860 0.29 

3B 0.0300 0.8822 0.0862 0.29 

3C 0.0300 0.8823 0.0863 0.29 

4A 0.0400 0.9181 0.1221 0.39 

4B 0.0400 0.9185 0.1225 0.39 

4C 0.0400 0.9180 0.1220 0.39 

5A 0.0500 0.9550 0.1590 0.49 

5B 0.0500 0.9553 0.1593 0.49 

5C 0.0500 0.9560 0.1600 0.49 

6A 0.0800 1.0960 0.3000 0.78 

6B 0.0800 1.0952 0.2992 0.78 

6C 0.0800 1.0985 0.3025 0.78 

7A 0.1000 1.2365 0.4405 0.98 

7B 0.1000 1.2338 0.4378 0.98 

7C 0.1000 1.2335 0.4375 0.98 

8A 0.1200 1.3800 0.5840 1.18 

8B 0.1200 1.3845 0.5885 1.18 

8C 0.1200 1.3830 0.5870 1.18 

 

Figure 4: Change in Cord Length vs. Initial Cord Length: The data fit with a straight line 

yields a linear equation. The uncertainties in slope (±0.0026) and y-intercept (±0.0023 m) were 

obtained from Excel regression analysis. 

 



 

Figure 5: Change in Cord Length vs. Force of Weight: The data fit with a polynomial 

function yields a quadratic equation. The uncertainties in slope (±0.02 m/N) and y-intercept 

(±0.01 m) were obtained from Excel regression analysis. 
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Experimental Value of Interest: The experimental value of interest was the change in cord 

length (∆x), which was calculated by subtracting the initial cord length from the final cord length 

(xf-xi). The uncertainty associated with the change in cord length values is 0.0001 m because a 

measuring tape reading to the nearest hundreth of a centimeter was used to obtain initial and final 

cord length values, which were then subtracted. This value is important because the amount the 

cord will stretch during the egg drop must be accurately predicted to ensure that the egg does not 

hit the ground. Also, we were able to establish that the relationship between force and change in 

cord length was not linear, so the ideal spring equation F=-k∆x apply to the cord.  

Error Analysis: No values are available for comparison since we do not have the actual change 

in position values for various masses and initial cord lengths. According to our intended 

application, an uncertainty of even 0.0001 m could be an issue and cause the egg to impact the 

ground. Though inherent errors of the balance and measuring tape cannot be avoided, more trials 

can be performed to distribute the error over more values. Also, the loop created by the knots 

should be made as small as possible since that section of the cord is doubled-up as if there are 

two cords.  

On my honor, I have neither given nor received any unacknowledged aid on this lab report. 

 


