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 Physics Name:   _____________________________ 

 LAB #14:  PENDULUMS AND g Date:   _____________________________ 

Using a Pendulum to find g Lab #14 
Pre-Lab Discussion:  It should be possible to calculate the acceleration due 

to gravity by using a pendulum and the pendulum equation: 

𝑇 = 2𝜋√
𝑙

𝑔
 

where: 

T = period 

π = 3.14159 

g = acceleration due to gravity 

l = length of the pendulum 

 

Purpose:  To experimentally determine the value of acceleration of gravity 

at the surface of the Earth. 

Materials: String slotted mass 

 meter stick pendulum support 

Method: 

 1. Determine the length, l, of the pendulum (to the center of the mass).  Use approximate lengths of 

0.5 m, 1.0 m, 1.5 m, and 2.0 m for four trials. 

 2. Incline the pendulum about 10° from vertical.  Count 3 swings before starting the timer. 

 3. Record the total time for 20 complete cycles. 

 4. Repeat for all four trials. 

Data and Processing:  Record data and results on the table below: 

Pendulum Data and Results Table 

Trial 

Length of 

Pendulum 

(in m) 

Time for 

20 cycles 

(in s) 

Period (T) 

(in s) 

T 2 

(in s2) 

g 

(in m/s2) 

1      

2      

3      

4      

Calculations: 

As example calculations, use the data for the first trial and show how to calculate: 

T (to 0.01 seconds) 

g (show the equation) 

  



Conclusions: 

 1. Use a spreadsheet to calculate T, T2, and g then plot a graph of ( 4π2 l ) vs. T 2 (l on the y-axis). 

 2. Record the value of T and T2 to 0.01 seconds on the data and results table. 

 3. What does the slope of the graph represent?  (Hint:  why did we plot 4π2 l ?) 

  

  

 4. Report the average value of g and the percent error determined by this experiment. 

  

  

 5. Why did we use 20 swings and calculate the period instead of just using 1 swing? 

  

  

 6. From the graph, determine the length required for a 1.0 s and a 2.0 s period.  (Remember your 

graph has T 2 on the x-axis.) 

  

  

 7. Grandfather clocks have a 2.0 s period.  If a great-grandfather clock had a 3.0 s period, how long 

would the pendulum have to be? 

  

  

 8. Determine the length required for a 1.0 s and a 2.0 s period on the moon.  (gm = 1.67 m/s2) 

  

  

 9. How would changing the mass of the pendulum affect the results of this lab?  (Explain your answer 

using the equation for pendulums.) 

  

  

  


