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PHY 251 Practical Lab #2 
The Pendulum 

 

Do not write on these pages, only on your answer sheet. 
 

Objectives 

 To investigate the functional dependence of the period (τ) of a pendulum on its length 
(L.  The Greek letter tau (τ) is typically used to denote a time period or time interval 

 use a pendulum to measure g, the acceleration due to gravity 
 

Apparatus 
Point masses and string, a digital timer, period gate, and meter stick will be used. 
 

Theory 
 
In the analysis of the motion of a pendulum we should realize that 
 1) The motion is part of a circle so angular acceleration () is a useful variable 
 2) The angular acceleration will not be a constant throughout the motion 
 
Consider the pendulum shown in Figure 1.  The weight at the end of the string is called the 
“bob” of the pendulum.  The acceleration of the bob tangent to the arc “drawn” by the 
pendulum as it swings, at, is determined by Ft, the force tangent to the arc.  Since the tension 
in the string (T) always acts along the radius, it doesn’t contribute to Ft.  Decomposing the 
gravitational force mg into components perpendicular and parallel to the string as shown in 
the diagram below, we find that  

sinmgFt  

Therefore the acceleration tangent to the circle is given by: 
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The angular acceleration  is then found by the relationship for circular motion 
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Thus, as we have suggested, the angular acceleration  is not a constant but varies as the sine 
of the displacement angle of the pendulum. 
 
For small angles (about  < 0.5 radian) angular accelerations can be shown (with a little 
calculus which we will skip) to lead to an oscillation of the angle  by
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1. Adjust the length of the pendulum approximately to the first given length on your 
worksheet and assign a reasonable uncertainty to your measured value of this length. 

2. With the timer in PEND mode, release the pendulum from a small starting angle (i.e. 
less than 30 degrees from the vertical) and measure the period of the pendulum.  
Enter this measured value in your spreadsheet.   

3. Use Excel to calculate L and its uncertainty  
L
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  .  The Excel formula for 

the square root is “=SQRT(CELL#)”. 
4. Repeat steps 1 through 3 for the other specified lengths. 
5. Insert appropriate units for all quantities on the spreadsheet. 

6. Transfer your data into Kaleidagraph and construct a graph of τ vs L .  Include 
horizontal error bars, the equation of the best fit line and the uncertainties in the slope 
and intercept of your best fit line.   

    

Do not write on these pages, only on your answer sheet. 
 
Questions 

1) What is the expected value of the intercept?  Does the intercept of your graph agree 
with this expected value?  Justify your response. 

2) Use the slope of the graph of vs. square root of L to calculate g and its uncertainty.  

slope
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    Show your work. 

3) Is your value of g consistent with 980 cm/sec2?  Justify. 

4) If the mass at the end of the string is doubled, what will happen to the period of the 
pendulum?  Explain your response. 

 

Do not write on these pages, only on your answer sheet. 
 
 
CHECKLIST 

1) the spreadsheet with your data and formula view of your spreadsheet 

2) graph with best-fit line and equation of best-fit line and uncertainties 

3) comments on the graph 

4) answers to the questions 

5) other than specified in the questions, NO sample calculations are required 
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